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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO o00Imero oOpa3oBaHHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (ermepanpHOil pabodeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIIECTIIIUU MPENOJaBAHUS YUYEOHOT0 MpeaMeTa « XUMUsDH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XHUMHU C YU4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJarouuxcs, OMNpPEAeNseT BO3MOXKHOCTU TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pe3yJiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHUs PeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIbHOM JEATENbHOCTU OOYyYalolerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHUPOBO33PECHUS
o0Oy4Jaromierocsi, €ro MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
posib UrparoT (GOpPMUPYEMbIE XUMHUEU NPEACTaBICHUS O B3aUMOIIPEBPAILCHUIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupoOBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOW JIESITENIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
L[EJTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarONTXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
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 XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX 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 OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— ATOMHO--MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
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 XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
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 «PU3UKA. 7 KIacc.

[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 y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX MOTOKEHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU 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
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

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

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
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
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
[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 HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMHUM B JKM3HU 4Y€JIOBEKa. XMMUSL B CHCTEME HAyK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSTHHE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CriocoObl pa3ziesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTsie U CoXKHBIE BemecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewmecTB. OTHOcHUTENbHAas aTOMHas Macca.
OTtHOocHTENBbHAs MOJEKYISpHAs Macca. MaccoBas A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COECTMHEHU.

Du3NYECKUE U XUMHUUYECKUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYEcKHe ypaBHeHUsA. Kiaccudukanus
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMHu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHUM, HAOII0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3noXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONMM, HaONIOAGHHE W  OMNHCAHWE  PEe3yJbTaTOB  IMPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IrapocTepKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — s3nmeMeHT U mpocroe
BemecTBo. Haxoxxaenwe kuciaopoga B NOpupoje, (uU3HuUecKue H XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucinopona. CrocoOsl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alyIoTpoIiHas MOIU(UKALNUS KHCIOPO/Ia.

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.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa 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.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH 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 nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHnoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

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

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3AyX€, MTOIYYCHHE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
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 (TOpeHue), B3auMojaeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



UCCIIEIOBAaHNE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOII0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
u3yyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
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 TUJIPOKCHUIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB NepBbIX 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,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U Nepruoaam.

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.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

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

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEeaKUuid
(ropenue, peakliiy pa3yIoKeHUs], COETUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYILIECTBIISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEeHEW OKMUCIICHUS XUMHYECKUX JIEMEHTOB, MO OOpAaTHUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

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

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa 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  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
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 YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
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. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE 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 TMONYyYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakTepucTuka 3jeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, 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 (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
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,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
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,  XapaKTEpHbBIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
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. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa ri00albHOrO TOTEIVICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. 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).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OeJKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

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 IPOMBIIUICHHOCTH. Ba)kHEWIMEe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE 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
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa o JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
MOH U HaOJI0O[eHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIB30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE 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 M3yYEHHE IIPU3HAKOB MX MPOTEKAHUS, 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 noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIE
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. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

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

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. 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:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa 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 MWOHAaMU HaTpusi, Kalus 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 Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npobJieM.

Xumuueckuii Ikcnepumenm:

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

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PAAUOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUH 3apsi, NPOBOJHUKHU,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHS IPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBCHHBIMH LIEHHOCTSIMU, IPUHATBIMU B
o0miecTBe MpaBWIaMM M HOPMAMM IOBEACHHMS M CIIOCOOCTBYIOT IIpoLEeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIIN3ALNN 00yYaIOIINXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUHd U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOWIO, TIOHUMAHHs 3HAYECHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW MH(pOpMaIMei o
IIEPENOBBIX JOCTH)KEHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUWJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENbCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
JESTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IpU
BBINIOJIHEHUHU YYEOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEAEHHE M IIOCTYNKM CBOMX TOBAPHUILEH C ITO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI:

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY Ul TOHMMAHUS CYIIHOCTH HAYYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
IIPUPOJHOU CPENOH, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOLIECCOB U SIBICHUH,
MO03HABATEJIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbBHOM pabOThl C y4eOHBIMU TEKCTaMM, CIPaBOYHOMN



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

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:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS 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 NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
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 TPOQPECCHOHATBLHOM 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
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
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
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
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,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
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 CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
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), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
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 ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
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.

Pa6ora c nundopmanueii:

YMEHHE BBIOMpATh, AHAIU3UPOBATH W MHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-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 KOMOUHALIUSIMU;

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.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

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 TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE 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 IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JNEITEIbHOCTH 1O  IOJYYEHUWIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K koniy oOyuenus B 8 kjacce npeMeTHbIEe pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
PacKpbhIBaTh CMBICII OCHOBHBIX XWUMHYECKMX ITOHATHUH: aTOM, MOJIEKYJa,
XAMUYECKUN  3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas H
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHU, KUCIIOTA,
OCHOBAaHHUE, COJb, JJEKTPOOTPULATEIBLHOCTh, CTEIECHb OKHUCIICHUS, XUMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiui COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peakiMy 3aMeIleHUs, peakiuu OOMEHa, SK30- U DSHIAOTEPMUYECKUE PEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSIpHAsS U HEMOJsIpHAas
KOBAJICHTHAsI CBS3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAasl JOJIA
BelecTBa (IIPOLICHTHAsI KOHIICHTpAIUsi) B pacTBOPE;
WJUTIOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSTh 3TU
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;
WCIIOJIB30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JJISI COCTaBlieHUs] (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
OTIPEJIENISITh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTCTICHD
OKHUCJICHHSI DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX, MPUHAJICKHOCTh BEIIECTB K
OTIpEZICIEHHOMY KJIAaCCy COCIMHEHMM 1O QopMyiaMm, BUJ XUMHUYECKOU CBS3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCIUHCHUSX;
packpeiBath  cMbicn  Ilepuommueckoro  3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh  IOHMMAHHWE  IEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XAMHUYECKUX 3JIEMEHTOB OT MX IOJIOXKEHHS B llepuoanueckor cucreMe, 3aKOHOB
COXPAaHEHMS] MaCChl BENIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOIO
YYE€HHUs, 3aKOHa ABOTrajipo;
OMHUCBHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUUYECKUX BJIEMEHTOB: Pa3jinyaTh MOHATHUS «TJaBHAs NoArpyimmna (A-rpymnma)» u
«mmobounas moarpymma (b-rpymnma)», Manbie U OOJBIINE MEPUOABI, COOTHOCHUTH
o003HauyeHusi, KoTophle wuMewTcs B Tabmune «llepuoguueckas cucrema
xuMuueckux snemMeHtoB JI. M. MenaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjpa, o0Ilee 4uciio
ANIEKTPOHOB U PACHPEACIICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);



KJIAaCCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBl, HEOPraHWMYeCKHe  BEeIleCTBa,
XUMHUYECKHUE Peakiuu (10 YHCIy U COCTaBy YYAaCTBYIOIIUX B PEAKIIUU BEIECTB, 11O
TerioBoMy 3G (deKTy);

XapaKTepu30BaTh (ONMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3INYHBIX
KJIacCOB, TOATBEpKAas OMNHCAaHUE MPUMEpPaMH MOJEKYJSPHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHil;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KaU€CTBEHHOTO COCTaBa,
BO3MOKHOCTH NMPOTEKAHHUS XUMHUECKUX MIPEBPAILECHUH B PA3IMYHBIX yCIOBHSX;
BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COCAMHEHHUS, MACCOBYIO
JIONII0 BEIIECTBA B PAacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHYECKOU

peakmuu;
NPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEILHOW ACSITEIbHOCTH — aHalu3 M|
CHHTE3, CpaBHEHHE, 0000IIEHUE, CHCTEMATH3alINI0, KIACCH(HUKAIINIO, BBISBICHNE
NPUYHHHO--CJICZICTBEHHBIX CBSI3¢M — JIJI1 W3YYCHHUS CBOMCTB BEIIECTB W

XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAYyUHbIC METOAbl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
CJIeIOBaTh TpPaBWJIAM TIOJIb30BAHUS XMMHUYECKOW TMOCYAOW M JabopaTOpHBIM
000pyZI0OBaHUEM, a TaKXKe MpaBUJIaM OOpAIlCHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMUA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJYYEHUIO W COOMpPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOpPOAA M KUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHONM MacCOBOM [OJIEW PacTBOPEHHOTO
BCILIECTBA, IUIAHUPOBaTh W MPOBOJAWTh XHMHUYECKHE OSKCIEPUMEHTHI IO
pacrio3HaBaHWIO PACTBOPOB IWIEJOYEH W KHUCJIOT C TOMOIIBIO HWHIUKATOPOB
(;rakMmyc, heHondTanenH, METUIIOPAHXK U IPYTHUE).

K xoHIy 00yueHus B 9 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHH: XHUMUYECKHI >JIEMEHT,
aToOM, MOJIEKyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJICHHS, XHMHUYECKas
peakiysi, XMuMUYECKasl CBsI3b, TEIIOBOM 3(PPEKT peakinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOJUTHI, SIEKTPOJIUTUYECKAS IHCCOLMAIUS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIC U
HeoOpaTUMbIe peakiuu, OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC peakiuu,
OKHUCIIUTENb, BOCCTAHOBUTEJb, OKHCICHHE M BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METAJTHYECKas),
KpUCTAJUTMYECKasl pelérka, KOppo3us METAUIOB, CIUJIaBbl, CKOPOCTh XUMUYECKOU
peakunu, npeaeapbHo gonycrumas konueHTpauus [1/1K BemecTsa;



WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSIThH 3TH
MOHATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN’;

UCIIONb30BaTh XMUMHUYECKYIO CHMBOJHKY JJIsi COCTaBiieHHS (OpMyJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONPEENATh BAJCGHTHOCTh W CTENEHb OKUCIEHUS XHUMUYECKHX DJEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIAcCy COCAMHECHHWH 1o (opmysiaM, BHJ XHMHYECKOW CBs3M (KOBaJeHTHa,
WOHHAs, MeTaJUIMuecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsj] HOHA [0
XUMHUYECKON (hopMmysie, XapakTep Cpellbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIETKM KOHKPETHOTO BEILIECTBA;
packpeiBath cMbIci  [lepmommueckoro 3akona J[. WM. MeHnneneeBa u
JIEMOHCTPUPOBATh €r0 MOHMMAaHWE: OIMHUCHIBATH M XapaKTEPHU30BaTh TAOIUYHYIO
dbopmy Ileproguyeckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB: pPa3iMyaTh MOHATHUS
«riaBHas noArpynna (A-rpymnma)» u «mnobounas noarpynna (b-rpynna)», massie u
OONBIIME TEPUOJbl, COOTHOCUTH OO0O3HAUYEHMs, KOTOpPbIE HMEIOTCS B
NEPUOJINYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOILIee YHUCIO 3JIEKTPOHOB U
pacnpeneneHnue uX Mo JIEKTPOHHBIM CII0sIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpe/esiax MaJbIX IMEPUO0B
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJacCU(PUIMPOBATh  XMMHYECKHUE  DJJEMEHThl, HEOPTraHWYEeCKHUe BEUIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BELIECTB, MO
TerioBoMy d(hQeKxTy, MO0 HU3MEHEHHUI0 CTENEeHEW OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEeU(UUECKUEe XUMUUYECKHUE CBOMCTBA
MPOCTBIX M CJOXHBIX  BENIECTB, TMOJTBEpKJas OMNHCAaHUE MpUMEpaMu
MOJIEKYJISIPHBIX U HIOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
COCTaBIISAITh YPABHEHUS JJIEKTPOJUTHUUECKON ITUCCOLMALMM KHCIOT, ILIET04Yer u
COJIEH, TIOJIHBIE M COKpPAILIEHHBIE YPABHEHUSI pEeaKI[Mii MOHHOTO 0OMEHa, YpPaBHEHUS
peakluii, MOATBEPKAAIOIMIMX CYIIECTBOBAHUE TEHETUYECKOW CBSI3U MEXKIY
BEILECTBAMHU PA3JIMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA OCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHca ATHX PEaKIInii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYI0 MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEIlECTBAa B PAcTBOPE, MPOBOJAUTH PACUETHI M0 YPABHEHHUIO XUMHUYECKOU
peakiuy;



COOIOIaTh TIpaBWjIa TOJB30BAHHUS XHMHYECKOW TMOCYyA0H U J1ab0paTOpHBIM
o0opy0BaHUEM, a TAaK)Ke MpaBUiIa OOpAIICHHs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIIUSIMUA 110 BBITIOJTHCHUIO JITAOOPATOPHBIX XHMHYECKUX OIBITOB TIO
TIOJIYYCHHIO M COOMPaHUIO ra3000pa3HBIX BEIICCTB (aMMHaKa U YIIICKHUCIIOTO T'a3a);
MPOBOJIUTh PCAKIHH, ITOATBEPKIAIOMINE KAYeCTBCHHBIM COCTaB Pa3IUYHBIX
BEIIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cwmkar-, cyiabhar-, THIAPOKCUI-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
U3YYCHHBIX METAJUIOB, IMPUCYTCTBYIOIINE B BOJHBIX PAacTBOPaX HEOPTaHUYCCKHUX
BEIIIECTB;

MPUMECHSITh OCHOBHBIC OIIEpAllUd MBICIUTEIIBHOM JCATEILHOCTH — aHalIu3 H
CUHTE3, CpaBHEHHE, OO0OOIIEHNEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJICIICTBCHHBIX CBSI3EH — /I M3yYCHHsI CBOMCTB BEIIECTB U XUMHYECKUX PEAKITUH,
€CTEeCTBEHHO-HAyYHbICE METOJbI TIO3HAHMS — HaAONIOZIeHHWEe, HW3MEpeHue,
MOJICTUPOBaHUE, IKCIICPUMEHT (pEaJIbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KounuecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM K n JaeKkTpoHHbIe (HU(POBHIE)
n/n | NporpamMMbl Bcero OHTPOJILHLIC pakTiriecKue o0pa3oBaTe/ibHbIE PeCYpPChI
padoTbI padoTbI
Pasjea 1. [lepBoHayaibHble XUMHUYECKHE OHATHSA
XuMus — BaxHas 00J1acTh
1.1 €CTECTBO3HAHUSA U IIPAKTHYECKON 5 2 bubmnorexa LIOK
' p https://m.edsoo.ru/7f41837c
JESITEIbHOCTH YEJIOBEKa
19 BemectBa 1 xuMuueckue 15 1 bu6mmorexa [IOK
' peaxkuuu https://m.edso0.ru/7f41837c
Hroro no pasueny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopoa. [onsitie 06 6 bubmmoreka [IOK
' OKCHIax https://m.edsoo.ru/7f41837c
29 Bonopoa.llonstue o kuciorax u 8 1 bubnnorexka [JOK
' COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnmnorexa [JOK
' HEOPTraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Uroro no pasaeny 30
Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xummnuyeckux 3j1emMeHToB /. . MennesieeBa. CTpoeHune aToMOB.
Xumnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUN
Ilepuonuueckuii 3aKOH U
31 IIepuoanueckas cucrema 7 bubnnoreka [JOK
' XUMHUYeCKHX 3aeMeHToB Jl. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
39 XuMHuveckas CBA3b. 8 1 bu6mmorexa [IOK
' OxucauTenpHo- https://m.edsoo.ru/7f41837c



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

BOCCTAHOBUTCIIbHBIC PCAKIINN

Hroro no pasaeny 15 BH6J.IHOTeKa oK
https://m.edso0.ru/7f41837c
Pe3epBHOE BpeMst 3 BH6J_IHOTeKa HOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3ieiioB U TeM K I (uudgposbie)
n/n NMPOrpaMmbl Bcero 0;[ TPOMLHBIE pﬁaRanecKne o0pa3oBaTe/bHbIE
padoThI padoThl pecypebi
Pa3znes 1. BemecTBo 1 XUMHYECKHE peaKkIul
11 [ToBTOpenue u yriybieHne 3HaHNH OCHOBHBIX 5 1 bubnuoreka [JOK
' pazzienoB Kypca 8 kiacca https://m.edso0o.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaKImii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAS JUCCOLIMAIIUS. 8 1 1 bubmmoreka [JOK
' XHUMHYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasueny 17
Pa3pen 2. HeMeTaJJIBI M UX CO€IHMHEHUSA
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmmorexa [JOK
' aneMeHToB VIIA-rpynmebl. ["asiorensl https://m.edsoo.ru/7f41a636
o | ommmapepern e ; o 10K
' Py - eP https://m.edso00.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
bu6mmoteka IIOK
- 7 1
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61as xapakTepuCcTHKa ec
2.4 3neﬁeZTXo§ I{(/TAI-);I TrII/IELI X;I’I:IJ?: 0 KI:IXK eMHHI 8 1 2 bubmorexa [IOK
' Py ’ PO HKp https://m.edso00.ru/7f41a636
U X COCTUHEHUS
Hroro no pasaeny 25
Pa3jnen 3. MeTa/Liibl M HX COeIMHEHUS
. but6mmorekxa [IOK
4
3.1 Obmme cBoicTEa METAILIOB https://m.edso00.ru/7f41a636
3.2 Baknelue MeTaIbl ¥ UX COeTUHEHUS 16 1 2 bubmmoreka IJOK



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

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

Hroro no pasueny 20
Pasnen 4. Xumusi M oKpy:Kamomias cpeaa
4.1 BemiecTBa 1 MmaTepuaibl B KU3HU YEJIOBEKA 3 Bubmiorexa LIOK
' https://m.edsoo.ru/7f41a636
Hroro no pasaeny 3
PesepHOS BpeMsT 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
wn Tema ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie W3yueHusi | 00PAa3OBATENBHbIE
padoThI padoThI pecypesl
1 [Ipeamer xumuu. Poiap XUMUM B )KU3HU 1 bubnmoreka [JOK
yenoBeka. Telna u BelecTa 06.09.2023 https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IaX MO3HAHUS B XUMHUHU 1 bubmorexa LIOK
08.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBL 1 bubnnoreka [JOK
oOparieHus ¢ 1abopaTopHbIM 13.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucteie BemecTBa ¥ cMecH. CriocoObl 1 bubmuorexa [JOK
pasjiesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
I1 02 «P
S| cxeoel (na npwmepe ommeren nosapenmot | 1 Bu6morera LIOK
prMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 ATOMBI H MOJICKYJIEI . https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bu6mmoreka [IOK
XUMHUUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTsie U ClIOKHBIE BEIIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2d50
o | pewmeomm o B 10K
PMYyJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX DJIECMEHTOB
11 OTHOCHTENbHAS aTOMHAs Macca. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOCHUTENLHAS MOJICKYJIsIpHasd Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 10JIs1 XUMHUYECKOTO dJIEMEHTA B bubmuoreka [JOK
COEMHECHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosnbs. MossipHas bubnmoreka [JOK
Macca https://m.edsoo0.ru/ff0d5230
14 DOu3NYECKUe U XUMUYECKHUE SIBICHUS. bubmuorexa [JOK
XMMUYECKas peaKLIUs https.//m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yClIOBHs IPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCChl BEIIECTB. bubnmnoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnienus KojaM4uecTBa, MacChl BEIIECTBA bu6mmorexa [IOK
110 YPABHEHUSIM XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMuuecKkux peakiui
18 (COGZ[I/IHqG)!HI/ISIupaBJIO)KeHI/ISI 3a1\12eu1e1111m bubmmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHUUKJIONEIUCT O606ylueHHe u bubmorexa LIOK
) o https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 Konrtponsnas padora Nel o treme bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKHE PEAKLINY https://m.edsoo.ru/ff0d4290
B — .C .
| B o ran Coo BuGorea 101
poa p https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
® o
22 ucropona (peaxtum oxncncrns, roperic) Bu6miorera LIOK
POz 1 - TOP ' https://m.edsoo.ru/ff0d4614
[TonsiTHe 06 okcugax
Crioco0bI MoTy4eHust KUCIOpOo/ia B
23 naboparopuun ZI HpOMBIHIJ'IerHOHCTI/I bubmorexa [IOK
) https://m.edsoo.ru/ff0d497a
[IpumMeHeHue Kucnopoia
24 TenoBoit 3 pexT XuMu4ecKon peaxiiui, bub6nuorexa [IOK

IMOHATHUEC O TCPMOXUMHUYCCKOM YPABHCHUMH,

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

OK30- U SOHAOTCPMHUUYCCKUX PEAKIUAX

TorumBo (HedTh, yroiab U METaH).

bubmuorexa [JOK

25 3arpsizHeHuE BO3/1yXa, CIOCOOBI €r0 https://m.edsoo.ru/ff0d4caa
MIPEAOTBPALCHUS
2 HIP[aKTquCKaH pa(650Ta Nge3 o TemMe . Butmorexa LIOK
«IOJIYHCHUE H COOMPAHUE KHCIIOPOAa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €r0 CBOMCTBY»
27 Bonopoa — anemMeHT U mpocToe BEleCTBO. bu6mmoreka [IOK
Haxoxnaenue B npupoe https://m.edsoo.ru/ff0d4dd0
28 DduU3NYeCcKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BoJiopoJia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 N ax bu6mmoreka [IOK
OHIATHE O KHCJ0Tax 1 coJt https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy9YeHHsI BOAOPOIa B bubnnoreka [JOK
JabopaTopuu https://m.edsoo.ru/ff0d4dd0
" HlP[aKTquCKaSI pa((SSOTa Ne 4 1:)0 ;el(\)/[ea BuGmorexa LIOK
(LIOIYHCHHC H CODHMPAHHE BOAOPOMA, https://m.edsoo.ru/ff0d4f42
M3Y4YEHHUE €r0 CBONCTBY»
. ; bubnuotexa [JOK
32 MonsipHblif 00BEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d542e
. Brruucnenus o0bEMa, KonnquT;a Bu6miorexa LIOK
BCIICCTRA Tasa Mo €ro H3BCCTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MJIH 00BEMY
o Brruncnenus 005EMOB ra3oB 1Mo Bu6morexa LIOK
YPABHCHHIO PCAKIIHH Ha OCHOBE 3aKOHa https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ) € CBOICTBA BOJIBI bubmorexa LJOK
HBHHCCKHE 1 XHMUHCCKH & https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnmnoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
37 Bona kak pacrBopurens. HacbllieHHbIE U bubnnorexa [JOK

HCHACBINICHHBLIC PACTBOPEI. MaccoBas J0JIA

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4c4a
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BCIIIECCTBA B paCTBOPEC

[TpakTrueckas padota Ne 5 o Teme

38 «IIpuroroBieHue pacTBOpPOB ¢ bubnnoreka [HOK
onpeaeséHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»

39 Kontponbnas paborta N2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcupl: COCTaB, KiIaccudUKaIus, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tomy4yenue 1 XUMHYECKHUE CBOMCTBA

41 KI/ICJ‘I};)THBIX OCHOBHBIX ¥ aM(pOTEPHBIX Eubmorexa IIOK

’ https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TosryyeHne U XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonyuyenue u XxuMHuyeckue cBOWCTBa bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2

16 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuoteka [JOK
MIOJYy4YEHUS, XAMUYECKUE CBOWCTBA https://m.edso00.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue

47 AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEMe bubnuoreka [IOK
«OCHOBHBIE KJIACChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN

48 I'eneTndeckas cBs3b MEXKIy KlaccaMu bubnnoreka [JOK
HEOPraHWYECKUX COETMHEHUI https://m.eds00.ru/00ad9a50

49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN bubmioreka LIOK

https://m.eds00.ru/00ad9ch2

50 KonTtponbHas padota Ne3 o treme bub6nuorexa [IOK

"OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX

https://m.edsoo.ru/00ad9ela
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coenuHeHun"

[IepBble NOMBITKU KJIAaCCH(PUKALIUU

51 XUMHUYECKUX 31eMeHTOB. IloHsaTue o Bubmzorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOTHBIX 3JIEMEHTOB
Ilepuo eckuii 3akoH u Ilepuo ecKa
52 CI/I(E[IZMI;H;I/IMI/IP‘IIIZCKI/IXI;JI;ICMCE?OE I;[q 14 ’ buGmorexa LIOK
U https://m.edsoo.ru/00ada52c
Menpnenecena
53 [lepuoapl, rPyIIIbL, IO TIIIBI bubmiorexa LIOK
PUOABL TPy » HOAIPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnuorexa [JOK
H3o0Tonbl https://m.edsoo.ru/00ada342
CTpoeHune 3JIEeKTPO 000JI04EK aTOMO
55 3J1TeI)MeI§I;IOB JFI[eK;% };/II;I;I:KOFI ;]:IH([:IT;MBTI IIF I]/BI Eubmorexa IIOK
PHOA T https://m.edsoo.ru/00adaébc
Mennenecena
X
apaKTEePUCTUKA XUMHUYECKOTO SHGMCUHTa Bu6miorexa LIOK
56 1o ero noJyioxkeHuto B [lepuoanueckoit )
https://m.edsoo.ru/00ada824
cucteme /I. 1. MenaeneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BUTHUA HAayKH U npakTuku. J[. 1. bubnuoreka [IOK
MenpeneeB — y4€HbIN, MI€IArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DNEKTPOOTPULIATEIIBHOCTh AaTOMOB bubnnorexka [JOK
58 .
XUMHAYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnag xumudeckas CBA3b bubmiorexa HOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonspHas XUMUYECKAs CBA3b bubmiorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHast XUMHUYECKast bubnnoreka [JOK
CBSA3b https://m.edsoo.ru/00adaab9
62 CreneHs OKUCIEHUS Bubmiorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC bu6mmoreka [JOK
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peakinuu https://m.eds00.ru/00adb076
bu6mmoreka [IOK
64 OKHCIHUTENN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb076
65 Kontponbnas paborta Ne4 o teme 1 bubnmoreka [JOK
«Ctpoenue aroma. XUMHUYECKas CBSA3bY https://m.eds00.ru/00adb486
66 PesepBHblit ypok. O6001IeHre U 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHre u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
68 PesepBHeiit ypok. O000IICHNE 1 1 bubnnoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bceero KO; TPOJIBHBIC HpﬁaKaneckne u3yuyeHusi oOpa3zoBaTeibHbIE
padoThI padoThI pecypesi
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CI/I(?FCMI:J, XAMUYECKHAX 3H€MIG)HT§B N 1 buGmuorexa LIOK
T https://m.edsoo.ru/00adb59%
Meunpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XI/IMI/I‘leCKﬁX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa LIOK
P p https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
Knaccudukanus u HoMeHKIaTypa bubnnoreka [JOK

3 1
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMUYECKOM CBSI3W U THUIIBI 1 bubmuorexa [JOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpEHUE U yriTyOIeHNe 3HAHUA 1 1
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay

6 Knaccuukanus XuMU4ecKux peakiui no 1 bubnuoreka [IOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOM

7 €aKIH1 HOHHF;I/Ie 0 TOMOTEHHBIX U 1 bubmorexa [IOK
PCAKIIHH. https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKIIUSIX
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.

8 DakTOpPHI, BIUSIONINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHYECKON PEAKIIUU U MTOJO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 3eKTPOAUTHYECKOI 1 bub6nuorexa [IOK
nuccoruanui. CHIIbHBIE U C1a0bie https://m.edso00.ru/00adcd68
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OJICKTPOJIMTEI

11 HoHHbIe ypaBHEHMS peakui bubmorexa LIOK
https://m.edsoo0.ru/00add448
XUMHYECKHEe CBOMCTBA KUCIOT U
12 OCHOBaHUU B CBETE MPEICTABICHUI 00 Bubmorexa HOK
. https://m.edsoo.ru/00add5d8
AIIEKTPOJUTUYECKON JUCCOIMAITIT
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MPEACTABICHUH 00 AIEKTPOTUTHUECKON buGnnorexa LIOK
https://m.edsoo.ru/00add8b2
JIIMCCOLIUAIHA
14 [TonsTHE O THIPOIU3E COCH bubanorexa LIOK
https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 O0001IeHrEe U CHCTEMATH3AMs SHAHNUH https://m.edsoo.ru/00addd12
16 [TpakTuueckas padorta Ne 1. «Pemienue bubnuorexa [JOK
SKCIIEPUMEHTAIBHBIX 33]1a4» https://m.edsoo.ru/00addbfa
KonrponsHasg padora Ne2 1o Teme
17 <<3JIGII()Tp0HI/ITI/EIeCKa$I JIACCOLIALIUAS bubmnorexa LIOK
) https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIMU B PACTBOPAX»
18 OO01mas xapakTeprCcTUKa raIOTeHOB. bubnuoteka [JOK
XHMMHMYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 | xmecns enofioma. somymenne BuGmorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IIpakTuueckas padora Ne 2 mo Teme
20 <<1PIOJ'Iy‘{CHI/Ie COIjIﬂHOﬁ KHCJIOTBI, H3Y4YCHUE bubmorexa [IOK
.. . ’ https://m.edsoo.ru/00ade348
€€ CBOMCTBY»
21| mmrmctn ponti, conm o BuGmorexa L1OK
PeaKiiiy, a https://m.edsoo.ru/00ade488
pEeareHTOB JIaH B H30BITKE
29 OO01mas xapakTepucTuka 3J1eMeHToB VIA- bubnmuotexa [JOK
TPy https://m.edsoo.ru/00ade64a
23 ANOTPOITHBIE MOAU(PUKALIUN CEPBI. bubnuorexa [IOK
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Haxoxnenue cepbl U €€ cCOeTMHEHUH B
npupoje. XuMHUYECKHE CBOMCTBA CEPhI

https://m.edsoo.ru/00ade64a

24 CepoBonopo, ctpoeHne, (U3HIECKUe U bubnnoreka [HOK
XUMHYECKHUE CBOMCTBA https://m.edso00.ru/00ade802
Oxcunpl cepel. CepHas KMCIIOTA,

25 (bl/IBI/I‘II[eCKI/IIe) u XI/H\EI/I‘ICCKI/IC CBONCTBa bubmorera LIOK

’ https://m.edsoo.ru/00adea28
MIPUMCHECHUE
XUMUYECKHE peakliny, Jiexalire B
OCHOBE TIPOMBIIIUICHHOTO criocoba
26 O quIE)I CEPHOM KUCIIOTHI bubmorexa HOK

y p ) . https://m.edsoo.ru/00adec8a
XUMHUECKOE 3arpsi3sHEHUE OKPYKaIoIen
Cpelibl COeIMHEHUSIMU CEPhI

7 Briuucnenue maccoBoii 1011 BBIXOAA bubnuorexa [JOK
IIPOAYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa 3J1eMeHTOB VA-

o8 rpynnsl. A30T, paCIpOCTPAHEHUE B bubnnoreka [JOK
npupojie, GU3NIEeCKUe 1 XUMHICCKUE https://m.edsoo.ru/00adeea6
CBONCTBA
AMMHaK, ero pU3n4ecKue U XMMUYEeCKHe bubnuoreka [IOK

29 . .

CBOMCTBA, NOJIYYEHUE U IPUMEHEHUE https://m.edso00.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme
30 «IPIOJ'I YeHUe aleMHaKa M3YyUYEHHUE €ro bubmiorexa LIOK
Y > 13Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KUCNoTa, e€ pusnyeckue u bubnnorexka [JOK
XUMHUYECKHE CBOKWCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaUeCTBE MUHEPATHHBIX

32 noOpeHnid. XuMHUUYECKOe 3121 SI3HEHUE bubmorexa [IOK
YHOOP L P https://m.edsoo.ru/00adf518
OKpY’KaloIllel cpeibl COeAMHEHUSIMU
azoTa

13 docop. Oxeun dochopa (V) u bubmmoreka [JOK

dbochopnas kucinoTa, PU3NIECKHe U

https://m.edso0.ru/00adf68a
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XHUMHUYCCKUC CBOﬁCTBa, IMOJIYyYCHHC

Hcnons3zoBanue pocdaToB B KayecTBe

34 MHUHEPAIBHBIX YI0OpEHUil. 3arpsi3HeHue Bubmorexa HOK
P N YA0OP ’ p https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamMu
Yraepon, paclipocTpaHEHHE B IPUPOJIE, bubnunoreka HOK
35 o )
(bU3HMYECKHEe U XMMHUYECKHE CBOMCTBRA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepoja, ux pusudeckue u
XHUMHYECKHE CBOMCTBA. DKOJIOTHUSCKHUE bubmuorexa [JOK
36 )
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepoja (IV)
37 VYrobHas KUCI0Ta U €€ COIn Bubmzorexa LIOK
https://m.edsoo.ru/00ae006¢c
IIpaktrueckas padora Ne 4 o teme
38 'TII)OJI YeHHUE rIJ)IeKchoro rasa Bubmioreka IJOK
y y i " https://m.edsoo.ru/00ae027e
KadecTtBeHHas peakiius Ha KapOOHAT-UOH
IlepBoHavanbHbBIE IOHITHSA 00
39 0 rpaHI/IquKI/IX BEIECTBAX KaK O Bubmioreka IJOK
P m https://m.edsoo.ru/00ae054e
COCIMHEHHSIX YTJIepoaa
40 Kpemunii u ero coefuHEeHHUS bubmiorexa HOK
p https://m.edsoo.ru/00ae080a
ITpakTryeckas pabora Ne 5. Pemenue
41 AKCTIIEPUMEHTAIIBHBIX 3371a4 110 TEME bubnmnorexa [JOK
«Baxkueime HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHU
KonTtponsHasg padora Ne3 1o Teme
42 «Ba;cll){eﬁmne ieMeTaJ‘IJ‘ILI " UX bubmiorexa HOK
https://m.edsoo.ru/00ae0el18
COEIUHEHUSY
OO01mmas xapakTeprucTUKa XUMUIECKUX
DJIEMEHTOB — METAJIOB. MeTainuecKkas
43 bu6mmorexa [IOK
CBSI3b M METAJLTUYECKAsi KPUCTaJIINYECKast

pemérka. Pu3ndYecKre CBOMCTBA
METAJIOB

https://m.edso0.ru/00ae103e
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XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMHYECKUN Psiji HAPSHKEHUN bubmorexa LIOK
https://m.edso00.ru/00ae1156
METAIIOB
OO6mmume crmocoOb! MOTYyYEHUST METaJLIOB.

45 CmuiaBbl. Berunciienus o ypaBHEHUSIM bubnnoreka [HOK
XUMHYECKUX PEAKIUH, €CIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPKUT MPUMECH

46 [TonsiTHe 0 KOPPO3UM METAIIOB bubmnorexa LIOK

https://m.edso0.ru/00ae1278
bubmuorexa [JOK

4l Illenoumpie MeTanb! https://m.edsoo0.ru/00ae14b2

48 Oxkcubl ¥ THAPOKCUIBI HATPUS U KU bubmiorexa HOK

https://m.edsoo0.ru/00ae14b2

49 IllenoyHO3eMEIBbHBIC METAJIbI — KAJIbIIUH bu6mmoreka [IOK
1 MarHum https://m.edsoo.ru/00ae15e8

50 Bakueiimme coeqMHEeHUA KLU bubmiorexa HOK

https://m.edsoo0.ru/00ae15e8

51 O000111eHIE U CHCTEMATH3aIlUs 3HAHUH

52 JKécTkoCTh BOJIBI M CIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.eds00.ru/00ae1886
IT oorta Ne 6

53 | "iCEorkocts poMy 1 MeTORN 6E BuGmorexa LIOK

" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
. bu6mmoreka [JOK

54 AJOMUHHH https://m.edsoo.ru/00aelc64

55 AmdorepHbIe CBOMCTBA OKCHA U bubnnorexka [JOK
THJIPOKCH]IA https://m.edsoo.ru/00aelc64

bubmuorexa [JOK

56 Keneso https://m.edsoo.ru/00ae1d86

57 Oxcunsl, TuIpoKcH bl U conu xxene3a (11) bubmuotexa [JOK
u xene3a (I1I) https://m.eds00.ru/00ae35e6

58 O000111eHIE U CUCTEMATH3aIUs 3HAHUI
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[IpakTrueckas padota Ne 7. Permenue

59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 1 bubnunoreka [HOK
«BaxuHelmue MeTamibl 1 UX https://m.edso00.ru/00ae3de8
COEJIMHECHHUSI
Brruucnenust no ypaBHeHUSIM
XUMHYECKHUX PeaKIIHid, €ClIi OJIUH U3

60 peareHToB naﬁ B I/II;6LI’TKG Hnnﬂconepxcm 1 Eubmorexa LIOK

. https://m.eds00.ru/00ae1750
npuMecH. Berancnenus MmaccoBoil 1onu
BBIXO0/JIa TPOJIYKTA PEaKIIUH

61 OG600IIEHNE ¥ CHCTEMATH3AINS 3HAHUI 1
KonTponbnas pabota Ne4 mo teme

62 «Baxxueime MeTamibl 1 uX 1
COETUHEHUS

63 BemectBa u Marepuansl B IOBCEIHEBHOU 1 bubnnorexa [HOK
YKU3HH YEJIOBEKa https://m.edso00.ru/00ae3f50

64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKaroen 1 bubnuorexa [JOK
Cpeasl https://m.eds00.ru/00ae4270

65 Ponp x¥MuM B pelIEHUN YKOJIOTUYECKUX 1 bubnnorexka [JOK
podeM https://m.eds00.ru/00ae4270

66 PesepBHblil ypok. O6001eHue u 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/00ae0dOa

67 PesepBHblil ypok. O6001eHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU1 https://m.edsoo.ru/00adb33c

68 PesepBHblil ypok. O6001eHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU1 https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 68
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