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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MpoOTrpamMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS U Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3yabTataM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJiel N3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATENbHOCTU OOYYalolierocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOWM [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4Jaromnierocsi, ero MpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M KOJIOTUUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOM  JIESITENIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOMN €SI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHW XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBINONHSAS (GYHKIUM OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKONW COCTABIIAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKiuid, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUI U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE 1NN, KAK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSATEIbHOM MO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KJIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEr0o MHUpa, MCHOJIb3Yysd 3HAHUS W OMBIT, MOJYYCHHbIE MPU H3YYECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B JKM3HU 4Y€JIOBEKa. XHUMHUSA B CHCTEME HAyK.
Tena wm BemiectBa. du3nMuecKkue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BewecTB. [loHsATHE O MeTOAAaxX MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U C0XKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOcHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECITMHEHU.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XuUMUYeckue ypaBHeHHs. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYIOBAHUEM, U3YUYCHHE M OMHCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOU MTPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIIOTOM) SIBJICHUM, HAOMIOACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (I1),
U3Y4YeHUE CIOCOOOB pa3JesieHHs] CMECE: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MMOBAPEHHOMN
CONMM, HaONIOAGHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IrapocTepKHEBBIX ).

Ba:xkueiiye npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYeHHUST KHUCIIopoJa B JabopaTopuu W TPOMBINIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUYECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. dusmyeckue ©U XUMUYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUuECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, MTOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOJCHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIGHHEe ¢ oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEW pACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpau3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b.
OKuCcIANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3nUeCcKUil CMBICI NOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA H
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku U npaktuku. [[. M. MenneneeB — yd€Hblli H
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIMIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUEC
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUi C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, KCCIECNOBAHUE BJICKTPOIPOBOJTHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHHE Ta3a, oOOpa3oBaHUWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJuibl 1 X COeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETaJulaMH, IIeJoYaMu). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue W (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHON KUCIOTHI, KAYECTBEHHAS pEaKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakTepucTuka 3J1eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTPaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUeCcKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHuil. XuMUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa ria00albHOrO TOTEIUVICHUS KIMMara, HapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKH BAXKHBIX BEIECTBAX: KMpaX, OeNkax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpemHUsT B mpupoae. OOmme mnpenactaBieHus 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIMKAThI, UX UCIOJb30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M UX coeIMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aUMOJICMCTBUE KOHIIEHTPUPOBAHHOW a30THOU KUCIIOTHI C MEABIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, Moly4eHue, coOMpaHue, paclio3HaBaHUE U U3Y4YCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJUIbl U UX COEINHEHU.

MeTtasiibl U MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MeHnneneeBa u cTpoeHus: aToMoB. CTpOEHHE METAJUIOB. MeTtayundeckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPaTIOMUHUMU,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTtpus U Kanus). Okcuasl u



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJAEHUE B IIpupoe. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxaeHue B mnpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kene3a (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJIB30BaHNE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHSA, aIFIOMUHUS, [IUHKA, >KEJe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABbHBIX 3a7a4 1o TeMe «BaxkHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas moMoIis npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBBl METAJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pPACTBOPUMOCTH, KPUCTAJUTMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO OOIIETro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAIAULIMOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBCHHBIMH LIEHHOCTSIMU, IPUHATBIMU B
o0miecTBe MpaBWIaMM M HOPMAaMM TIOBEIEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJACTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacILIMpEHUE OIbITA ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNSA

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HMH(pOpMaIHMeil o
IIEPENOBBIX JOCTMIKEHHUSAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

NPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JESTEIIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU NpHU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCEe OTOW Y4YEeOHOM NEeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYNKM CBOMX TOBApHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUS

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKM U COCTaBIISIOLINE
OCHOBY I TOHMMAaHHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKA C
IIPUPOIAHOU CPEIOH, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MHPOPMAIIMOHHON U YHTATEIbCKOW KYJIbTYpBl, B TOM YHCIE
HaBbIKOB CaMOCTOSITEIbBHOM pabOThl C y4ye€OHBIMU TEKCTaMM, CIPaBOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUEHUIO MPOQPECCUil U Tpyla pa3InyHOTO POJa,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH IEJIECO00pa3HOE OTHOIICHHE K NPUPOJAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAHHMS TJIOOAJIBLHOrO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3YJNbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPeaMETOB (HOPMHUPOBATH IMPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIeHus (MHAYKTHBHBIC, JICTYKTUBHBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbIE TIPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (pOPM IPEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbI U 3alpOChHl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOT'O UCIIOJIb30BAaHUS Pa3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UpPOBaThb B IIpoLecce Y4YeOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

yMEHUSl 3a/laBaTh BOMPOCH (B XoJ€ jauajora W (WIM) JAUCKYCCHH) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIBHO ONPENEIATh UENH JEATEbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTBI, IPEIJIaraéMble B YCIIOBUU 3aJJaHUM.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW oOmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUI:
PacCKpbhIBaTh CMBICII OCHOBHBIX XWMHWYECKUX IIOHATHUW: aTOM, MOJIEKYJa,
XAMUYECKUU 3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUH, MOJIIPHBIM 00BEM, OKCHU, KUCIIOTA,
OCHOBAaHHUE, COJb, JJIEKTPOOTPULATEIBLHOCTh, CTEIECHb OKHCIICHUS, XWMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiui COCIUHEHUS, PEAKIIUU Pa3JIOKEHHUS,
peakiMy 3aMeIleHUs, peakIuu OOMEHa, SK30- U DSHIAOTEPMUYECKHUE PEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHYECKas CBsA3b, IMOJSIpHAS U HEMOJsIpHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHHOH, PaCTBOP, MACCOBAsI JOJIA
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;
WJUTIOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSTh 3TH
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;
UCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIMKY JJIsI COCTaBJieHUs] (OPMYJ BEILECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
OTIPEJIENISITh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTCTICHD
OKHUCJICHHS] DJIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, MPUHAIJICKHOCTh BEIIECTB K
OTIpeZICIEHHOMY KJIACCy COCIMHEHHM 1o QopMysaMm, BHUJ XUMHYECKOU CBS3H
(KOBaJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCTUHCHUSX;
packpeiBath  cMbicn  Ilepuwommueckoro  3akona JI. WM.  Mennaeneena:
JEMOHCTPUPOBATh  INOHMMAHHWE  IEPUOJWYECKOM  3aBUCHUMOCTM  CBOMCTB
XAMHUYECKUX 3JIEMEHTOB OT MX IOJIOXKEHUS B llepuoanueckor cucreMe, 3aKOHOB
COXPAaHEHMsS] MaCChl BENIECTB, IMOCTOSIHCTBA COCTAaBa, ATOMHO--MOJICKYJISIPHOIO
y4EHHUs, 3aKOHa ABOTrajipo;
OMHUCBHIBATh U XapakTepu3oBaTh TabmuuHyo (opmy Ilepuomnueckoil cucTeMbl
XUMHUUYECKUX BJIEMEHTOB: Pa3jinyaTh MOHATHUS «TJaBHAs MOArpymmna (A-rpymnmna)» u
«mmobounas moarpymma (b-rpymma)», Maneie U OONBITNE MEPUOABI, COOTHOCUTH
o003HauyeHusi, KoTophle wuMewTcs B Tabmune «llepuonuueckas cucrema
xumMuueckux snemMeHtoB JI. M. MenaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, o0lllee 4uciio
AIIEKTPOHOB U PacCHpeAesiCHUE UX MO JIEKTPOHHBIM CJIOSIM);



KJIAaCCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBl, HEOPraHWMYECKHEe  BEIleCTBa,
XUMHUYECKHUE Peakiuu (M0 YUCIy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIECTB, 1O
TeroBoMy 3G (heKTy);

XapaKTepu30BaTh (ONMUCHIBATH) O0IIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHbIX
KJIAaCCOB, TOATBEPKAas OMNHMCAHUE TMPUMEpPaMH MOJIEKYJSPHBIX ypaBHEHHH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHil;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KaU€CTBEHHOTO COCTaBa,
BO3MOYKHOCTH MPOTEKAHM XUMHUYECKUX MPEBPAILIEHUI B Pa3IMYHBIX YCIOBHSX;
BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJe COCAUHEHHUS, MACCOBYIO
JIONII0 BEIIECTBA B PAacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHUYECKOU

peakiuu;
NPUMEHSATh OCHOBHBIC OIEPAlMU MBICIUTEIBHON JESITETbHOCTH — aHalu3 M|
CHHTE3, CpaBHEHHE, 0000IIEHUE, CHCTEMAaTH3alINI0, KIACCH(HUKAIINIO, BBISBICHHE
NPUYHHHO--CJIZICTBEHHBIX CBSI3¢M — JIJI1 W3YYCHHUS CBOMCTB BEIIECTB W

XUMHUUYECKUX PEaKIui, €CTECTBEHHO-HAYyUHbIC METOAbl MO3HAHUSI — HAOJIOJICHHUE,
U3MEpPEHUe, MOJCIUPOBaHUE, IKCTICPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
CJIeIOBaTh TpPaBWJIAM TIOJIb30BAHUS XMMUYECKOW TMOCYyAOW M JabopaTOpHBIM
000OpyZI0BaHUEM, a TaKXKe MpaBUIaM OOpaIlleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMUA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJYYEHUI0 W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAAa U KHCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHONM MacCOBOM [OJIEd PaCTBOPEHHOTO
BEILIECTBA, IUIAHUPOBaTb W MPOBOJAUTh XHMHUYECKHE DSKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB WIEJOYEH W KHUCJIOT C TOMOIIBIO HWHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHIy 00yueHus B 9 Kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSITHH: XMUMUYECKHI >SJIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTHOH, aHHOH, MPOCTOE BEILECTBO, CIOKHOE BEIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJICHHS, XHUMHUYECKas
peakiysi, XMUMUYECKasl CBs3b, TEIIOBOM 3(PHEKT peakinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDIEKTPOJUTHI, SIEKTPOJIUTUYECKAS IHCCOLMAIUS,
peakiMu MOHHOTO OOMEHa, KaTaln3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIC U
HeoOpaTUMbIe peakiuu, OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC peakiuu,
OKHUCIIUTENIb, BOCCTAHOBUTEJb, OKHCICHHE M BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAsl, WOHHAS, METALTUYECKas),
KpUCTAJUTMYECKasl pelérka, KOppo3us METAUIOB, CIUJIaBbl, CKOPOCTh XUMUYECKON
peakunu, npeaenpbHo gonycrumas konueHTpanus 11K BemecTsa;



WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSIThH 3TH
MOHSATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIONb30BaTh XMUMHUYECKYIO CHMBOJHKY JUJIsi COCTaBlieHUS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OTPEJENATh BAJCGHTHOCTh W CTENEHb OKUCICHUS XHUMUYECKHUX DJEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COCAMHECHHWH 1o (opmyiaM, BHJI XHUMHYECKOW CBs3M (KOBaJeHTHas,
WOHHAs, MeTaJUIMuecKasi) B HEOPraHWYECKUX COCAMHEHHSX, 3apsj] HOHA IO
XUMHUYECKON (opmysie, XapakTep Cpelibl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEIMHEHUM, TUIT KPUCTAJNIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;
packpeiBaTh cMbIci [lepmogmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €ro MOHMMAaHUE: OIMUCHIBATH M XapaKTEPHU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHUS
«rnaBHas noArpynna (A-rpyrma)» u «mnobounas noarpymnmna (b-rpynna)y», mansie u
OONBIIME TEPUOJbl, COOTHOCUTh OOO3HA4YEHHs, KOTOpPbIE HMEIOTCS B
NEPUOIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOlIee YHUCIO 3JIEKTPOHOB U
pacnpeneneHue uX Mo JIEKTPOHHBIM CJI0sIM), OOBSICHITH OOIIHEe 3aKOHOMEPHOCTH
B U3BMEHEHUU CBOWCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpe/esiax MaJbIX IMEPUOOB
Y TJIABHBIX MOJTPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJacCU(PUIMPOBATh  XMMHYECKHE  JJEMEHThl, HEOPTraHWYEeCKHUE BEUIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYAaCTBYIOIIMX B PEAKIIUH BEILIECTB, O
TerioBoMy d(h(eKxTy, M0 H3MEHEHUI0 CTENEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CreU(UUECKUEe XUMUUYECKHUE CBOMCTBA
MPOCTBIX M CJOXKHBIX  BENIECTB, TMOJTBEpKJas OMNHCAaHWE MpUMEpaMu
MOJIEKYJISIPHBIX U HIOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;
COCTaBIISAITh YPABHEHUS JJIEKTPOJUTHUYECKON ITUCCOLMALIMM KHUCIOT, ILIET0YeH U
COJIEH, TIOJIHBIE M COKPAILIEHHBIE YPABHEHUSI pEaKI[Mii MOHHOTO 0OMEHa, YpaBHEHHUS
peakiuii, TMOATBEPXKIAIOIMIMX CYIIECTBOBAHUE TE€HETUYECKOM CBA3U MEXAY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

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

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYHO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJe COEAMHEHHUS, MACCOBYIO
JIOJIF0 BEIlECTBAa B PAcTBOPE, MPOBOJIUTH PACUETHI M0 YPABHEHHUIO XUMHUYECKOU
peakiuy;



COOMIOIaTh TIpaBWjIa TIOJB30BAHUS XHUMHYECKOW TMOCYAOW H J1TaOOpaTOPHBIM
o0opyZoBaHUEM, a TaK)Ke MpaBUiIa OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIHUSIMA TIO BBINIOJHEHUIO JITA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIECTB (aMMHaKa U yIieKUCIIOro ra3a);
MPOBOJIUTh PEAKIUM, IOATBEPKIAIOIINE KAYECTBEHHBIM COCTAB Pa3JIMYHBIX
BEIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THUAPOKCUA-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
M3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOJHBIX PAacTBOpPAaX HEOPTaHUYECKHUX
BCIIICCTB;

IIPUMEHATh OCHOBHBIE OIEPALIMM MBICIUTEIBHON AEATCIBHOCTH — aHAIU3 |
CUHTE3, CpaBHEHHE, O0O0OOIIEeHNEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIEJCTBEHHBIX CBA3€U — ISl N3yYEHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINM,
€CTEeCTBEHHO-HAyYHbIC  METOJbI IIO3HAHHMS —  HAONIOZeHHE, HW3MEpeHue,
MOJICTUPOBaHUE, IKCIICPUMEHT (PEaJIbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoandyecTBO YacoB
Ne HanmenoBaHue pa3jiesioB U TeM K n JyiekTpoHHbIE (IU(POBBIE)
n/n NMPorpamMmbl Bcero OHTPOILHbIC paKTHiecKkne o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoTshI
Paznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb

1.1 €CTECTBO3HAHUS U IIPAKTHYECKON 5 0 2 bubmmorexa LIOK

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

JIeSITEILHOCTH YEJIOBEKa

19 BemecTBa 1 xuMudeckue 15 1 0 bu6mmoreka [IOK

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

Hroro no paszeny 20

Pa3nen 2. BaxkHeliume npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Boznyx. Kucnopon. [Tonsitue 06 6 0 0 bu6mmoreka [IOK

' OKCHIIax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o kucnorax u 8 0 1 bubnuoreka [IOK

' COJISAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 0 1 bubnuoreka [IOK

' OCHOBAHMAX https://m.edso0.ru/7f41837c
24 OcHOBHBIE KJIacChl 11 0 1 bubnnoreka [JOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c

Hroro mo pasueny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoanyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHue aTOMOB.

Xumuuyeckas cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€AKIHH

[lepronnueckuii 3aKOH U
31 [lepuoaunueckas cucrema 7 0 0 bubnuorexa [IOK
' XUMUYECKHX 351eMeHTOoB J[. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHHe aToMa
39 XuMudeckas CBA3b. 8 1 0 bu6nmoreka [JOK
' OKHCIUTENBHO- https://m.edsoo.ru/7f41837c



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

HWroro no paszaeny 15 BH6J_IHOTeKa LOK
https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 BH6J_IHOTeKa LHOK
https://m.edso0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME



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

9 KVIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM K 0 (undposBbie)
n/n NMPoOrpaMmblI Bcero OﬁﬂTpom’H“e p ;KTquCKHe o0pa3oBaTejibHbIE
padoThI padoTsI pecypch
Pa3nes 1. BemecTBO 1 XMMHYeCKHeE PeaKIUu
11 [ToBTOpeHue u yriaydieHne 3HaHUH OCHOBHBIX 5 0 0 bubmmoreka [JOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 0 0 bubnnorexa [JOK
' XUMHUYECKUE PEaKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 0 1 bubnnoreka [JOK
' aneMmeHToB VIIA-rpynmel. ["asorensr https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCcTUKa XUMHUUECKIX
2.2 3neﬁeHT01§ VIA?rpynnH Cepa u € 6 0 0 bubmmorexa LIOK
) https://m.edso0o.ru/7f41a636
COCITMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
bu6nmorexa LIOK
: - . 7 0 1
2.3 aneMeHTOB VA-Tpymmsl. A30T, pochop u ux https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas XxapakTepUCTHKA XUMUYECKUX
2.4 BJ'IGHI\;CHTOIE IVAl-:)rpynnH. VYriepoa u KpeMHUI 8 1 1 bubmorexa LJOK
https://m.edso00.ru/7f41a636
U UX COCTUHEHUS
Hroro no pazneny 25
Pa3zgea 3. MeTajuiibl M1 MX COeAMHEHU S
. bu6nunorexa LIOK
. 4 0 0
3.1 Obmue cBOHCTBA METAIIOR https://m.edso00.ru/7f41a636
3.2 Baxxuelinme MeTauibl U KX COSIUHEHUS 16 1 2 bu6nunorexa LIOK



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

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

HWroro no paszaeny 20
Paszpnen 4. Xumus M oKpyxaomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 Bubmmoreka HOK
' https://m.edsoo.ru/7f41a636
Hroro no pasueny 3
PesenBHOC BhEMSL 3 bu6nmoreka [IOK
P P https://m.edsoo.ru/7f41a636
68

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
u/n Tema ypoka Beero KOﬁHTpOHLHBIe HpﬁaKTI/I'ICCKI/Ie Wiydennsi 06PA30BATENbHbIE
padoThI padoThI pecypebi
1 [Ipeamer xumun. Posp XumMuu B KU3HU 1 bubnuoreka [IOK
yeJoBeka. Tesa U BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUn U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 bubmuorexa [JOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IT 02 «P
S cuecel (rampviepe omncro novapennon | 1 BuGorera LIOK
puMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 ATOMBI M MOJICKYJTBI ! https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnunorexa [JOK
XAMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U clOXHBIE BElIeCTBA 1 bubmorera [TOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmorera [TOK
yoAp yd https://m.edsoo.ru/ff0d2d50
o | Do o v | BuGores 10K
PMyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHUX DJIEMCHTOB
11 OrHocuTeNnbHas aTOMHAs Macca. 1 bu6mmoreka [JOK



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
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https://m.edsoo.ru/ff0d2eae

OTHOCHUTENbHAS MOJIEKYJISIpHAsI Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBasi 10711 XMMHAYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KommnuectBo BemecrBa. Mounb. Moisipaast bubnunoreka [HOK
Mmacca https://m.edsoo0.ru/ff0d5230
14 Du3nYeCKUe U XUMUYECKHUE SIBICHUS. bubmuoreka [JOK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy u ycnoBusl MPOTEKaHUS bubnmoreka [JOK
XMMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MACCHI BEILIECTB. bubnnorexa [JOK
XHWMHYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Brruncnenus konudyecTBa, Macchl BelIeCTBa bubnnoreka [JOK
110 YPAaBHEHHSIM XUMHYECKUX PEaKIINI https://m.edso0.ru/ff0d5708
Kitace a ec CaKIIUil
18 (CJ(I)G,HHHHqéillfIHHI;;;J(IP(I)?KPgII{H; iﬁﬁenﬁfﬁi bubmnorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JI — YYEHBI-
19| swwncroneacr. OSobene 1 Bubmiotexa LIOK
H JHCT. . https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alsl 3HAHUI
20 KonTponbnas padorta Nel mo teme bubnnoreka [JOK
«BemiecTBa 1 XMMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
Boznyx — cmecs razos. Coctas Bo3nyxa.
21 KHC?I}(I))I()OIL — 3JIEMEHT U TIPOCTOE Befuy:CTBO bubmorexa LTOK
' https://m.edsoo.ru/ff0d448e
O30H
® o
22 KI/II/:IPE)%OCK;I E IZ;KM;IP;IIIS;EIZEQ:I:; CFT: aeHHe) bubmorexa LIOK
pOJa {peaxi - TOP ’ https://m.edsoo0.ru/ff0d4614
ITonsarme 00 okcumax
23| saGoparoputn npownsuenmocrn Bu6miorera LIOK
parop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
24 TemnoBoit 3¢ ekt XuMUIECKO peakuu, bubnnorexa [JOK

IIOHATHUEC O TCPMOXUMHUYICCKOM YPAaBHCHUMH,

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
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https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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OK30- U SHAOTCPMHUUCCKHUX PCAKIUAX

TormBo (HedTh, yroiab U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]IyXa, CITIOCOOBI €T0 https://m.edsoo.ru/ff0ddcda
MIPEIOTBPALICHUS
IT 6ota No 3
26 lonyserne u cobuparne icopoa Bu6miorera LIOK
Y1 oUp poad, https://m.edsoo.ru/ff0d4ae2
W3Y4YECHHE €ro CBOMCTBY
7 Bonopo — 31eMeHT U IPOCTOE BELIECTBO. bubmumoreka [IOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
Bojtopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KUCTOTAX U COJAX bubmnorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOblI 1osryyeHHs BOI0poia B bubnnorexa [HOK
naboparopun https://m.edsoo.ru/ff0d4dd0
I1 0 04
3 lonyuenme n cobupane soropona BuGmiorera LIOK
Y1 onp HOpoa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY»
. N bubmuorexa [JOK
32 Mossipubiii 00bE€M ra3oB. 3aK0H ABOTaIPO https://m.edsoo.ru/f0d542e
B OB
33 nemecrsa ra o ero mnccTony BuGmorera LIOK
- Y https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
B N
o | Do oon s o e BiGorea 101
peail N https://m.edso0.ru/ff0d5708
OTHOIIICHUH T'a30B
35 du3ndyecKkue U XUMHUIECKHE CBOMCTBA BOJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [Tonsitue 06 bubnnoreka [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBoputens. Hacwimennsie u bu6mmoreka [JOK

HCHACBIIICHHBIC PaCTBOPHI. MaccoBas mois

https://m.edsoo.ru/ff0d5b40
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BEILIECTBA B PacTBOPE

[TpakTuyeckas pabora Ne 5 o Teme

38 «IIpuroroBiieHHE PaCTBOPOB C bubnmoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA

39 KonrtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcuapl: cocTaB, KiacCUPUKALINS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue U XUMHUYECKUE CBOWCTBA

41 KHCJIY:THHX OCHOBHBIX U aM()OTEpPHBIX bubmorexa LIOK

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

42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnnorexa [HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: coctas, kiaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonydyeHne u XuMHYECKHE CBOMCTBA KUCTIOT bubmiorexa LIOK

yi https://m.edsoo.ru/ffOdfee2

16 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubnuoteka [JOK
MOJYYECHUSI, XUMUUYECKNE CBOMCTBA https://m.edsoo.ru/00ad9474
ITpakTruyeckas pabora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoteka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKUX https://m.edso00.ru/00ad9b7c
COECIMHEHUI»

48 I'eneTnveckas CBsSI3b MEXKIY KiIaccaMu bubmuorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50

49 O06o0061IeHre U cucTeMaTH3alus 3HaHUN bubmorexa [IOK

m It https://m.edso00.ru/00ad9ch2

50 KonTponbnas padora Ne3 mo teme bub6nuorexa [IOK

"OCHOBHEBIC KJIaCChI HCOPTaHNYCCKUX

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

[TepBbie MOMBITKY KIACCHPUKAITUN

bu6mmoreka [IOK

51 XUMHUYECKHX 2JIEMEHTOB. [1oHsTHE O https://m.eds0o.ru/00ad9ffa
IpyMmax CXOJHBIX SJIEMEHTOB
Ile € 7 Ile e
(o | et o epuoneeta SuGonra 1O
T https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [Tepwropl, TPy, TOATPYIIIHI Bubmzorexa LIOK
’ > https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIJIEP. bubnnoreka [JOK
H3otomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIEKTPOHHBIX 000JI0YEK aTOMOB
55 3ﬂepMeHTOB Hepnlz)ﬂnqecxoﬁ cucremsl J[. U. bubmmorexa LIOK
https://m.edsoo.ru/00adaébc
Menneneesa
XapakTepucTruka €CKOI'0 DJIEMEHTA
paKTEPUCTHKA XUMUIECKOTO dJIeM “HT Butmorexa LIOK
56 o ero noJyioxkeHuto B [lepuoanueckoit ]
https://m.edsoo.ru/00ada824
cucreme J[. 1. Menpgeneesa
3nauenue [lepuoanueckoro 3akoHa st
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnnorexka [HOK
MenneneeB — y4€HBIM, IEAArOT U https://m.edsoo.ru/00ada96e
IpaxJTaHuH
58 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKUX DIJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnas xumMnyeckas CBs3b Brbmaozexa [OK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsapHas XUMHUYECKAs CBI3b Brbmuorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETONsIpHAS XUMHYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHp OKHCICHNA https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubmmoreka [JOK
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https://m.edsoo.ru/00adb076

peakimn
bubnmoreka [JOK
64 OxucanTenu 1 BOCCTAaHOBUTEIU 1 https://m.eds 05 (1/00adb076
65 KonrtponsHas pabora Ne4 o teme 1 bubnuoreka [IOK
«CtpoeHue atoma. XUMHUYECKas CBS3b) https://m.edso0.ru/00adb486
66 PezepBHblit ypok. O6o01eHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O6o011eHNE U 1 bubnnorexa [HOK
CUCTEMaTU3alUs 3HAHUN https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KVIACC

KoanyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka
n/n yp Bceero KoﬁﬂTpom’Hble Ip ﬁaKTquCKHe u3ydenusi oOpa3oBaTesbHbIE
padoThbI padoTbI pecypeb
Ilepuoanueckuii 3akoH. Ilepuoandeckas
1 CH(?TGMI; XUMHYECKHUX 3neMEHT<I)[B i 1 bubmoreka LJOK
T https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTH B NU3MEHECHHUH CBOMCTB
2 XI/IMI/I‘IeCKIPiIX 9JIEMEHTOB IIEPBBIX TPEX 1 brbmoreka [JOK
p p https://m.edso0.ru/00adb6b6
MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnorexa [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buabpl XUMHYECKO# CBSI3U U THUIIBI 1 bu6mmorexa [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme

5 «IToBTOpEHNUE U yriTyOIIeHHE 3HAHUI 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Krnaccudukanys XuMHUECKUX peaklnui 1o 1 bubnnorexka [JOK
Pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
IloHsTHE O CKOPOCTH XHMHUYECKOMH

7 eaKIuu HOHSII”)FI/IC 0 TOMOT€HHBIX U 1 bubanorexa LIOK
PCAKLIHH. https://m.edsoo.ru/00adbe9a
TeTEePOre€HHBIX PEaKIMIX
[TonsTHE O XUMHYECKOM PAaBHOBECHH.

8 @akTOpsI, BIUAIOIIKNE HA CKOPOCTh 1 bubnnoreka [JOK
XMMHYECKON PEAKIIUU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 1 bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 27IEKTPOIUTUYECKON 1 bubnnorexa [JOK
mucconuanyi. CUIbHBIE U ClIa0bIe https://m.edsoo.ru/00adcd68
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3JIEKTPOJIUTHI

11 Honnble ypaBHEHHUsI peaKIuit buGmuorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KUCJIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHUHN 00 bubanorexa LIOK
N https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOLIHAIITT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEJICTABICHHUIA 00 IEKTPOIUTUICCKOM bubmorexa LIOK
https://m.edsoo.ru/00add8b2
IUCCOLIAAIIAN
14 [TonsiTue o runponuse conen bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
. bu6mmorexa [IOK
15 O00011IeHIE U CUCTEMATU3aIUs 3HAHUI https://m.edsoo.ru/00addd12
16 [IpaxTuueckas padora Ne 1. «Pemenue bubnuoreka [IOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTrponsHas padora Ne2 110 TeMe
17 <<3J‘ICIIZTpOJ'II/ITI/Ip‘{eCKa$I IUCCOLIHAIINS Buommozexa [IOK
) https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIHMH B PACTBOPAX)»
18 OO6mrast XxapakTepUCTHUKA rajJOTeHOB. bubnmnoreka [JOK
XHMMHUUYECKHUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
X .
19 | xomccan eaoiiorma. somymenne BuGmorexa LIOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IT 6orta Ne 2
20 «IPI?;THEIG{(I:;a:oIJ);HOOT; K;cngfbfepﬁe eHue Bubmzorexa LIOK
. y:1 » M3y https://m.edsoo.ru/00ade348
€€ CBOMCTBY»
21| omarcsmt porseath, sem ot Bugmorexa LIOK
PCAKIIIH, a https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO6mras XxapakTeprucTrUKa 3J1IeMeHTOB VIA- bubnmnoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
23 AnnoTponHbie MOIU(UKALIUN CEPBI. bubnnorexa [JOK
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Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupoje. XMMHYECKHUE CBOMCTBA CEpPhI

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

24 CepoBonopoi, ctpoenue, pu3nueckue u bubnmoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuanl cepnl. CepHas KHCIOTa

25 (bmntzlleCKng u XI/II\EI/IIIGCKI/IG CBOI;ICTBa bubmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMHYECKUE PEAKLIUH, JICKAINE B
OCHOBE ITPOMBIIIICHHOTO CII0c00a
26 101 eHIESI CEPHOM KHMCIIOTHI brbmoreka [JOK

i p ) . https://m.edsoo.ru/00adec8a
XUMUYECKOe 3arpsi3HEHUE OKpY Karolei
CpeJibl COCIMHEHUSIMU CEPBI

27 Beruucnenue MaccoBoOM J0JIM BBIXO/1a bubmuorexa [JOK
MPOYKTA PEAKIIKU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTUKa dJIeMEHTOB V A-

28 rpynisbl. A30T, pacClipOCTpPAaHEHHUE B bubnuorexa [JOK
npupoje, Gu3nyecKrue U XUMUYEeCKUe https://m.edsoo.ru/00adeea6
CBOICTBa
AMMUak, ero Gpu3nyecKue 1 XuMHU4YeCKHe bubnnorexka [JOK

29 o :

CBOMCTBA, NIOJIYYEHUE U IPUMEHEHHUE https://m.edso00.ru/00adf004
[IpakTuueckas padora Ne 3 1o Teme
30 <<1PIOJ'I cHHUE al\fMI/IaKa H3y4EHHUE ero bubmorexa [JOK
YT » 1Y https://m.edso00.ru/00adf180
CBOWCTB»

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bu6mmoreka [JOK
XHUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHMS B KAUECTBE MUHEPAIbHBIX

32 no0pennii. XuMHU4eckKoe 31211“ SISHEHUE Bubmiorexa HOK
yA00P . p https://m.edsoo.ru/00adf518
OKpY KaloIen Cpeibl COeTMHEHUSIMU
azora

33 ®docdop. Oxcun pochopa (V) u bubnmnoreka [JOK

dbocdopHas kucnora, pusudeckue u

https://m.edso0.ru/00adf68a
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XHUMHUYCCKUC CBOfICTBa, ITOJIYUYCHHUC

Hcnonb3oBanue GochaToB B KaUeCTBE

bu6mmoreka [IOK

34 1;[4;11{;5 ;flngé;gi?%):f;;aﬁ;p ASHCHHC https://m.edsoo.ru/00adfc20

35 VYrnepoa, pacupocTpaHeHUE B IPUPOJIE, bubnmoreka [JOK
(bu3HUeCKre U XUMUYIECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepona, ux pusndeckue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTMYCCKHIE bubmuoreka [JOK
po0OJIeMBbI, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepona (IV)

37 VronbHas KHCI0Ta U €€ COIn BH6J_IHOTeKa LOK

https://m.edso00.ru/00ae006c

[IpakTuueckas padora Ne 4 o Teme

38 "[lonydyeHue yrieKucioro rasa. Egggﬁ;f(i%gﬁ}émeoz?e
KavecTBenHast peaxiiysi Ha KapOOHAT-HOH" T '
[lepBoHayanbHbIE TOHATHUS 00

39 OpPraHUYECKUX BEIIECTBAX KaK O EH6J_1HOTeKa LOK
COEMHEHUAX YIIepoia https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coenuneHus BH6J_IHOTeKa 0K

https://m.edso00.ru/00ae080a

[IpakTuueckas padora Ne 5. Pemenue

a1 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoteka [JOK
«BaxHeimme HeMeTaJTbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHHUSI»
KonrtponsHas padora Ne3 o reme

42 «Baxaelne HeMeTauIbl 1 UX BH6J_IHOTeKa HOK
COCTHHEHTS https://m.edso00.ru/00ae0e18
OO6mrast XapakTepruCTHKa XUMUYECKHIX
3JIEMEHTOB — METaJI0B. MeTaminueckas

43 CBS3b U METAJUTNYECKAs] KPUCTAILTHYECKAS bubmiorexa LIOK

pemérka. PU3nYeCcKue CBOMCTBA
METaJIOB

https://m.edso0.ru/00ae103e
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XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DNEeKTPOXUMHUYECKUI Pl HAPSOKCHUNA buGmuorexa LIOK
https://m.edso0.ru/00ae1156
METAILJIOB
OO6mue cnocoObl MOTYYeHHUS METAILIOB.

45 CmuiaBbl. BerunciieHust 1o ypaBHEHUSIM bubnmoreka [JOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPIKHUT MPUMECH

46 [TonsTHE O KOPPO3UM METAJLIOB buGnnorexa LIOK

https://m.edso0.ru/00ae1278
bu6mmorexa [IOK

47 [Henourpie meTans! https://m.edso0.ru/00ae14b2

48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KaJTUS bubmorexa LJOK

https://m.edso0.ru/00ae14b2

49 [llenouHO3eMeTbHBIC METAILTBI — KaJIbITHI bubmuorexa [JOK
W MarHui https://m.edso0.ru/00ae15e8

50 Baxuelinme coefMHEHNS KaJIbLIU bubmorexa [IOK

https://m.edso0.ru/00ae15e8

51 O06o001IeHre U cUCTeMaTH3alns 3HAHUI

50 JKEcTKOoCTh BOJKI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTPaHEHHUs https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 1o TeMe

53 ")IIZéCTKOCTI) BOII)LH A METOJEI €6 Bubmiorexa IJOK

| https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bu6mmoreka [IOK

54 Amomminii https://m.edso0.ru/00aelc64

55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK

56 Keneso https://m.edso0.ru/00ae1d86

57 Oxcuipl, THIPOKCUIBI U cosn kene3a (1) bubnmnoreka [JOK
u xenesa (I1I) https://m.edso0o.ru/00ae35e6

58 O000111eHE U CHCTEMATH3AIINS 3HAHUI
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[Tpaktuyeckas padora Ne 7. Pemenue

59 AKCIICPUMEHTAIIBHBIX 33724 110 TEME 1 bubmuoreka [JOK
«Baxuelnime MeTaibl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS)

Breruucienus mo ypaBHEHUSIM
eCK €aKIHii, eCIIN O, 3
60 ;g;fgleOBH;aﬁ B I/II;EII/)IITKeH:IIJII/IH(IJ/I(I){I[Zp)KI/IT 1 Bbu6mmorexa LIOK
N https://m.edsoo0.ru/00ae1750
IpuMecHu. BerauciieHust MacCoBOM J10JIH
BBIXOJIa MMPOJIYKTa peakluu

61 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1
KonTponbnas padora Ne4 o teme

62 «BakHel1me MeTaaibl 1 UX 1
COEIMHEHNS

63 BemiecTBa u maTepuaibl B TOBCEIHEBHOM 1 bu6mmoreka [IOK
JKU3HHU YeI0BEKa https://m.edsoo0.ru/00ae3f50

64 XUMHUECKOE 3arpsi3sHEHUE OKPYKarolen 1 bubnnoreka [JOK
Cpeasl https://m.eds00.ru/00ae4270

65 Ponb xumMuM B perieHnn SK0JI0rHUeCKuX 1 bubnuoreka [IOK
npobiem https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O60011eHNE U 1 bubmmorexa [IOK
CHCTEMaTH3aINsI 3HaHUH https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O6o011eHNE U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O6o011eHNE U 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB I10 68
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PAOy.
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