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MNOACHUTEJIBHAS 3ATIMCKA

[Iporpamma 1m0 XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMM K pe3yJabTaTaM OCBOCHUSI OCHOBHOU
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Taxxe Ha ocHOBE (penepanbHOi paboydelt mporpaMMbl BOCITUTAHHUS
U C Y4YETOM KOHIEMIMUM TMpernojaBaHusl ydeOHOro mpeamera «XUMUS» B
00pa3oBaTeNnbHBIX Opranuzanusx Poccuiickoit deneparyu.

[Iporpamma mo xuMum Aa€T TPEACTABICHHUE O IENSAX, OOMIEH cTpareruu
oOy4eHMs, BOCHUTAHMS W pPa3BUTHS OOYyYaIOIIUXCA CPEACTBAMHU y4eOHOrO
npeaMeTa, YCTaHABIMBAET  00s3aTeNbHOE peaMETHOE CoJiepKaHueE,
npeaycMaTpUBaeT paclpeleleHue €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazienaM W TeMaM MPOrpaMMbl IO XHMHUHU, ONPENETSACT KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTEPUCTUKU coJiep>KaHus, PEKOMEHIyEMYIO
MOCJIEI0BATEIbHOCTh ~ M3YYEHUS XHUMHM C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOTO TMpolecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYarolmuXcs, ONpeACIsIeT BO3MOXXHOCTH —IpeaMera  Jiis
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIET0 0Opa3oBaHMS, a TaKKe TPEOOBAaHUM K
pe3ynbTatam oOy4YeHHs] XUMUHU Ha YPOBHE LieJieH U3yUYeHUs MPeMEeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBLHON JEATEILHOCTH OOYYaroulerocs IO OCBOCHHIO
y4eOHOTO COJIep KaHUsI.

3HaHWE XWMHH CIY)KUT OCHOBOM [UIsi (OPMHPOBAHUS MHUPOBO33PECHUS
o0Oy4aromierocsi, ero MnpejCTaBICHU O MaTepUaTbHOM EIUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMUpyEeMble XHMHUEW MPEACTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUud U 00 HBOJIOLMUHU BEIIECTB B IMPUPOJIE, O MYTAX pEUIeHUs TI00aabHbIX
npo0sieM YCTOMYMBOIO Pa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBON U SKOJOTMYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peali3allii  BO3MOXKHOCTEM Il camMopa3BUTUS U
dbopMupoBaHUs KyJbTYPhI IMYHOCTH, €€ 001Iel U PyHKIIMOHATLHON IPAMOTHOCTH;

BHOCHUT BKJIaJi B (JOPMUPOBAHUE MBILIUICHUS M TBOPUYECKHX CIOCOOHOCTEU
00ydJaromuxcsi, HaBBIKOB HUX CAMOCTOSITEIHbHOM  y4eOHOW  JeATeIbHOCTH,
AKCIEPUMEHTAILHBIX M MCCJIEIOBATEILCKMX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHOU NeATEILHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsSIIa HA €IMHCTBO MPUPOABI M YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YyUaOIINXCS;



CHOCOOCTBYET (POPMHUPOBAHUIO LEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-
HAy4YHBIM 3HaHUAM, K IPUPOJIE, K UYEJIOBEKY, BHOCUT CBOM BKJIAJl B OKOJOTHYECKOE
oOpazoBaHre 00yUYaIOIINXCS.

JlanHble HampaBlieHUS B OOyYEHUM XHMHUHU OOECIEUMBAIOTCS CHELUPHKOMN
coliepKaHusi  ydyeOHOro mpeaMera, KOTOpBbIM  SIBISETCA  NEJaroruyecku
aJlalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHUHU Ha ONPEICIEHHOM JTare eé
Pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEr0 0O0pa30BaHUS OPUEHTHPOBAH Ha
OCBOEHHE OOYYaOIMMUCS CUCTEMBI NE€PBOHAYAJIBHBIX IMOHITHM XHUMHUH, OCHOB
HEOPraHWYEeCKOM XUMHMM U HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX IOHATUHI
OpraHUYeCcKON XUMUHU.

CtpykTypa coiepKaHus MpOrpaMMbl MO XUMHH C(HOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOIr0 noaxoja k €€ mzydeHuro. ColepaHHE CKIIAJIBIBAETCS U3 CHUCTEMBI
HOHSTUI O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MTOHATUN O XUMUYECKOU
peakuuu. OOe 5TH CHUCTEMBI CTPYKTYPHO OpraHMU30BaHbl [0 MPUHIUITY
NIOCJIEIOBATEIBHOTO PA3BUTHUSl 3HAHWI HA OCHOBE TEOPETUYECKUX IPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHUS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

— TMpeICTaBiICHUN 00 DIIEKTPOIMTHUYECKOM JMCCOIMAlMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyrOMY, BBITIOJIHSSL (PYHKIIMM OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOIO MPUMEHEHHS U TIOJIYYEeHUS NU3Y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl 1O XHMHH  CHOCOOCTBYET  (HhOPMHUPOBAHUIO
NPEACTABIEHNS O XUMUYECKON COCTABJIAIOIIEN HAYYHOW KapTUHBI MUpPa B JIOTMKE
€€ CUCTEMHOU MTPUPOJIBI, IECHHOCTHOTO OTHOLIEHHUS K HAYYHOMY 3HAHHUIO U METOJIaM
NO3HaHUA B Hayke. M3yyeHue XMMUU NMPOUCXOJUT C MPUBJICYCHUEM 3HAHMI U3
paHee M3YyYEHHBIX Y4eOHbIX mpeameToB: «Okpykawomuii Mup», «buonorus. 5—7
KJ1accb» U «Pu3nkKa. 7 Kiaacey.

[Ipy w3ydeHWHM XUMUU TPOUCXOIUT (opmMHpOBaHME 3HAHUNA OCHOB
XUMHYECKON HayKd KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JESATENbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3aa4a
y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XMMUUYECKUX 3HAHUN —
BaXHEUIINX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX MOJOKEHHUH, TOCTYITHBIX
00001IeHNIT MHUPOBO33PEHUECKOTO XapakTepa, si3blka HAyKH, B NPUOOIICHUU K



HAy4YHBIM METOJIaM MO3HAHUS MPU U3YYCHUH BEIIECTB U XUMHYECKUX PEaKIUi, B
(dbopMUpOBaHUY U PA3BUTUU MO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUHU B y4eOHO-
MO03HABATEIHLHON M y4eOHO-UCCIIEI0OBATEIbCKON JIEATEIbHOCTH, OCBOCHUM MPABHII
6e30macHOro 00pallleHUs C BEIIECTBAMU B IIOBCEIHEBHON KU3HH.

[Ipu uM3yyeHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaXKHOE
3HauYEHUE MPUOOPENH TaKHe 11eJd, KaK:

— (dopMHUpOBaHHE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caMo0OOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATUIO PELICHUH,
CIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HMU;

—  HamnpaBJIICHHOCTh OOyYEeHHs Ha CHCTEeMaTH4YeCKoe MpUOOIIeHUE
oOy4Jarommxcss K CaMOCTOATEIbHON IO3HABaTENIbHOW JESITeIbHOCTH, HAay4YHBIM
METOZaM TIO3HAHMS, (POPMHUPYIOIMMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH,

— o0ecrieueHne yciaoBui, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUarOIITUMUCS
OTBITa Pa3HOOOpPA3HOW MAEATEIHHOCTH, MO3HAHWS W CaMOTIO3HAHMS, KIIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETEHIIMI), WMEIONINX YHHBEpPCATbHOE 3HAYCHUE IS
Pa3TUYHBIX BUJOB IEATEIHHOCTH;

— ¢opmupoBanue oO0mEeld ¢GYHKIMOHAIBHOM U €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMCHUW OOBSICHATH M OICHWBATH SIBIICHHUS
OKPY)KaOIIIEr0o MHUpPA, WCIOJb3Yysl 3HAHUA W OIBIT, MOJYYCHHBIE NMPU H3YUCHHUH
XUMUH, IPUMEHSATh UX TIPH PEIICHUH MPOOJIEM B IOBCETHEBHON KU3HHA U TPYJIOBOU
JesITeTHHOCTH,

— (QopmupoBaHue y OOy4yarOUIMXCsi TYMaHHCTUYECKHMX OTHOIICHUH,
MOHVUMAaHUS TEHHOCTH XWUMHYECKUX 3HAHWA JJIs BBIPAOOTKH SKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEAEHUsT B ObITY WU TPYJOBOM JEATEIBHOCTH B LEIAX
COXPAHEHMS CBOETO 3/I0POBbS U OKPYKAIOILIEH TPUPOJTHON CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M
CaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOIEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpoGuis U HANpaBIEHHOCTH AabHEHIIIETO
0o0y4eHusl.

OO1ee yncno 4acoB, OTBEAEHHBIX IS M3YUCHHS] XUMHUH Ha YPOBHE OCHOBHOTO
oO1rero odpa3zoBanusi, coctapisier 136 yacoB: B 8 kiacce — 68 yvacoB (2 ydaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COJEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHaYaILHBIE XUMUYECKHE TOHATHSA

[IpenmeTr xumuun. Ponp XMMUM B )KU3HU 4YEIIOBEKAa. XMMHSI B CHCTEME HAYK.
Tena wu BemjectBa. Du3nuueckue CBOWCTBA BEIIECTB. ArPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHe O MeTOmax Mo3HAaHUS B XMUMUHU. UMCThIE BEMIECTBA U CMECH.
CnocoObl pa3aeneHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUUYECKUX
371€MEHTOB. [IpOCThIE U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi popMyina. BaneHTHOCT, aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTeNbHAasE aToMHasi macca. OTHOCUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBasi JOJIsl XMMAYECKOTO JIEMEHTA B COCIMHEHUH.

KommuectBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3p KOIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmymnam
XUMHYECKUX COCIUHCHUMU.

Ou3nuecKkue U XMMHUUYECKUE ABJICHUS. XUMHUECKasl peakius U €€ MpU3HaKU.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PeaKInil (COeTUHEHNs, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCY/OH, MpaBuiiaMu paboThl B J1abopaTopuu U
npuémMamu oOpanieHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
¢u3nuecknx CBOMCTB O0O0pa3llOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHHUE
¢usznueckux (IUIaBieHUE BOCKA, TasHUE JbJA, PAaCTUpAHHE caxapa B CTYIIKE,
KUTIEHHE M KOHACHCAIMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, NMPOKAIMBAHHE
MEIHOU MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCTIOTOM) sIBJICHUH, HAOMI0ACHUE U
ONMKCaHUE TPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pas3iokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pa3ioKeHHe THAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHE Kele3a ¢ pacTBopoM conu meau (II),
U3Yy4YeHHE CTMOCOOOB pa3/ICNICHUs] CMECEi: ¢ MOMOIIbI0 MarHuTta, (puibTPOBaHUE,
BbITIApUBAHUE, JUCTUIUISIIUSA, XpoMaTorpadusi, IPoOBEJCHNE OYUCTKU MOBAPEHHON
coyi, HaOJIOJICHWE U  ONHUCAaHWE  PE3yJbTAaTOB  IPOBEJACHUSA  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUSI MacChl, CO3/IaHME MOJEJIE MOJEKYII
(IapocTep>KHEBBIX).

BaxHeiilune npeacTaBuTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razos. CoctaB Bo3zmyxa. Kucinopona — 3lneMeHT U MpoCcToe
BelecTBo. HaxokaeHue Kuciopojga B Tpupoae, (pu3nueckue M XUMHUYECKUE
cBoiictBa (peakiuu rtopeHus). Okcupabl. Ilpumenenune xkucinopoga. CrocoObl
NOJIydeHUs KUCIIOpoJa B Jaboparopuud U TOpombllieHHOCTH. Kpyrosopot
KHCJIopoaa B mpupoje. O30H — auioTpornHas MOAu(UKaLKs KUCIOPOa.



TennoBoit 3hdexT XUMHUUECKOW peakluh, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE peakiuuu. TOIIMBO: yroib U METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHHE MapHUKOBOTO 3 (dekTa, pa3pylieHue 030HOBOTO CIOS.

Bonopon — aneMeHT u nipoctoe BemecTBo. HaxoxkaeHne Boiopoia B Ipupo/Ie,
busnueckre 1 XMMUYECKHUEe CBOMCTBA, TPUMEHEHHUE, CITOCOOBI TToJTydeHus. Kucinorsl
Y COJIH.

Monsipablit 00BEM ra30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM.

duznueckue CcBoMcTBa BOJbl. Boma Kkak pactBoputenb. PacTtBopsl.
HacelllleHHBIE M HEHACHIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10J1 BEHIECTBA B pacTBOpe. XUMHYECKHUE CBOMCTBA BOJbl. OCHOBAHUS.
Poisib pacTBOpOB B mpupojic U B KU3HU 4esaoBeka. KpyroBopot BOJbI B IPUPOJE.
3arps3HeHure NpUpoHBIX BoJI. OXpaHa U OYUCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranudeckux coenuHeHuit. Oxcuawl. Knaccudukamms
OKCUJIOB:  cosieoOpa3yrouiue  (OCHOBHBbIE, KHUCIOTHbIE, aM{QOTEepHbIE) U
HecosieoOpaszyromue. Homenkinatypa okcuaoB. Du3nueckue M XUMUYECKHE
CBOMCTBA OKCUJIOB. [TomyueHue okCuaoB.

OcHoBanus. Knaccudpukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3UYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [loyueHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucnor. @usnyeckue u
XMMHYECKUE CBOMCTBAa KHCHOT. Psam aktuBHoctT wmetanmnoB H. H. bekerosa.
[lonyueHnue KHUCIIOT.

Comu. Homenkiatypa coneid. PU3NUECKUE U XMMHUYECKUE CBOKMCTBA COJIEH.
[Tonyuenue conen.

I'eneTnueckas cBsA3b MEXKY KJlacCaMU HEOPTaHUYECKUX COCAUHEHUH.

Xumuueckuit IKCnepumenm:

KAQ4ECTBEHHOE OMPEAEIIEHUE COJCPKAHUSA KUCIOPOAa B BO3AYyXE, MOJYUYEHHUE,
coOupaHue, paclo3HaBaHME M W3Y4YCHHE CBOWCTB KHCJIOPOAa, HaOMIOJCHHE
B3aUMOJICHCTBHSI BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HMKHOBEHHS U
MpeKpalleHus: ropeHus (rmokapa), 03HaKOMJIEHHE ¢ 00pa3iiaMu OKCHIOB U OTMCaHUE
UX CBOWCTB, TMOJy4YeHHE, COOMpaHHWE, pACIIO3HABaHHUE W W3yUYCHHUE CBOWCTB
BoZlopoAa (ropenue), B3aumojielicTeie Bogopoaa ¢ okcuaoM meau (II) (Bo3moxHO
UCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), HAOIIOAEHUE 00PA3IOB BEIIECTB KOJIUYECTBOM
1 ™Momb, wuccneaoBaHME OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C Pa3IUYHON
PacTBOPUMOCTBIO, MTPUTOTOBIIEHHE PACTBOPOB C OMPEACIEHHON MacCOBOW J10yeil
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C METaUIaMu (HATPUEM H
KaJbliieM) (BO3MOXKHO HCIIOJb30BaHUE BUJIEOMATEpPUAIOB), HCCJIEIOBaHUE
00pa3110B HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOICHUE U3MEHEHUS
OKpaCKH MHJIMKAaTOPOB B pACTBOPAX KUCIOT U LIEI0UYEH, U3YUEHUE B3AUMOACHCTBUS



okcuga meau (I) ¢ pacTBOpoM CepHON KHUCIOTHI, KACIOT C METAJJIaMH, PEaKIIUi
HEWTpaIu3aluu, MOJYyYEHUE HEpPACTBOPUMBIX OCHOBAHHI, BBITECHEHHE OJIHOTO
MeTajuia IpyruM U3 pacTBOPA COJIM, PEUIEHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 [0 TEME
«BaxkHelme Ki1acchl HEOPraHUYECKUX COETUHEHUIN.

IHepuoauuyeckuin 3axkoH u Ilepuoauyeckass cucreMa XUMHYECKHX
iemenToB JI. U. MenageneeBa. Ctpoenne aroMoB. XHMHYECKasi CBS3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHbIC PeAKIMHU

[lepBbie TOMBITKM KJacCU(PUKAMKM XUMHUYECKUX 53JIeMeHTOB. [lonsitne o
rpynmnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W IIEJIOYHO3EMENIbHBIE METaJLIbI,
raJloreHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(pOTEpHbIE OKCHIbI
Y TUAPOKCUBI.

ITepnoguueckuit 3akoH. [lepuoanueckas cucreMa XMMAYECKUX 3JIEMEHTOB /.
N. Menaeneera. KopoTkonepuoanas u JyinHHONIepruoaHas ¢popmsl [leproanueckoit

cucrembl xumudeckux aneMeHToB [[. M. Menneneesa. Ilepuoasl u rpynmsl.
@uU3NYECKNN CMBICI OPSAIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI SJIEMEHTA.

Crpoenune aromoB. CocTtaB aTOMHBIX saep. M30Tonel. Dnexkrponsl. CTpoeHUE
ANEKTPOHHBIX  000704Yek aromMoB TMepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
ITepuonnueckonn cucremsl JI. M. MenneneeBa. XapakTepuUCTUKAa XUMHUYECKOIO
3JIEMEHTA 10 ero nojoxenuto B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHMS pajJnyca aTOMOB XWMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUINYECKUX CBOMCTB I10 IPYIIIIAM U IEPHUOIAM.

3unauenue [lepuoanueckoro 3akona u [lepruoauueckoil CUCTEMBI XMMUYECKUX
JJIEMEHTOB I pa3BuThA Hayku M npaktuku. . M. MenneneeB — y4€HbI U
IPAKIaHUH.

Xumuueckast cBs3b. KoBaseHTHast (mosisipHas W HENOJSIPHAs) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMHUYECKHUX 3JIEMEHTOB. MIOHHAsI CBSI3b.

Crenenb  okuciieHHs.  OKHCIMTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKLIUU.
[Ipoueccsl OKUCIEHHS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

U3yuyeHue OO0pa3loB BELIECTB METAJUIOB M HEMETAJJIOB, B3aMMOJCICTBHE
TUAPOKCUIA IIMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCINTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHAN
(ropeHue, peakiu pa3aoKeHUs, COEAUHEHU).

Mexcnpeomemmunie ceasu

Peanm3anus MeXnpeaIMETHBIX CBA3€H NpU U3YYEHUM XMMHH B 8 KJacce
OCYILECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHHE Kak OOIMIMX €CTeCTBEHHO-HAY4HbIX
MOHATUM, TaK U MOHATHUM, SBIISIFOIIMXCSA CUCTEMHBIMH JUISl OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAYYHBINH (aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJu3, CHUHTE3, KiIaccuukanusa, TMepUuoJAUYHOCTh, HAOIIOICHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®duznka: MaTepus, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIN]I, U30TOIIBI,
PaAMOaKTUBHOCTh, MOJIEKYJa, JJEKTPUYECKUN 3apsjl, BEIIECTBO, TENIO0, OO0BEM,
arperaTHoOe€ COCTOSIHME BEIeCTBa, Ta3, (U3MUECKUE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/1bI, CONHIIE.

buonorus: poTocunTes, Apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TOPOIbI, TTOJIE3HBIE
MCKOIIAEMBIE, TOILIUBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBO U XUMHYECKAsl peaKkuusi

[lepuonnueckuii 3aKoH. Ilepuoauueckas cucteMa XMMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KAJIbIIUA U UX COCTUHEHUN
B COOTBETCTBUM C TIOJOKEHHEM »JJEeMEHTOB B Ilepmomuueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHUJAbI XUMHUYECKOM CBSI3U. THUIIBI KPUCTAIIIUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEJIMHEHU, TEHETUYECKAs CBSI3b HECOPTAaHMYECKUX BEIIECTB.

Knaccuduxanust XMuMUYECKUX peakiuii Mo pa3IuyHbIM MIPU3HAKAM (110 YHUCTY
U COCTaBy YYAaCTBYIOIIMX B PEAKIUU BEMIECTB, MO TeIIoBoMYy 3(dekry, 1o
U3MEHEHUIO CTENEHEW OKHMCIICHUS XMMHUYECKUX JJIEMEHTOB, MO OOPAaTHUMOCTH, IO
YYaCTHUIO KaTaau3aTtopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKHUE
YpaBHEHMUSL.

[Tonsitne o ckopoctn xuMuyeckod peakruu. [loHsTHEe 00 00paTHUMBIX U
HEOOpPATHUMBIX XMMUYECKUX peakiusax. [IoHsTHE 0 TOMOT€HHBIX U T'€TePOre€HHBIX
peakuusx. [lonarue o karanuse. [lonsitne o xumuueckom paBHoBecun. MakTopsl,
BIIASIIOIIME HA CKOPOCTh XMMHUYECKOM PpEAKIUMHU M IIOJ0KEHHE XUMHUYECKOIO

paBHOBECHSI.
OKHCITUTETPHO-BOCCTAHOBUTEILHBIE  pEaKIMHM,  DAJEKTPOHHBIA  OasaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOM peaKuuu. CocraBiienue YpaBHEHUM

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEaKIUid C  HCIOJIb30BAaHHEM  METOJIa
AJICKTPOHHOTO OayraHca.



Teopus PIEKTPOIUTHUECKON TUCCOUMUAIMU. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexXxaHU3M OUMCCOLUMAIMU BEIIECTB C PA3IUYHBIMU BHIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CHUIIbHbBIE U C1a0bIe 3JIEKTPOJIHUTHI.

Peakiiun nonHoro oOMeHa. Y clioBUs IPOTEKaHUs peakluii MIOHHOTO 0OMeHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUS peakuuil. CBOWCTBa KHCIIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHUI 00 PJIEKTPOIUTUYECKON AUCCOLUALINH.
KauecTBeHHbIE peakiiuu Ha HOHBI. [loHATHE O THIpOIH3E CONEN.

Xumuueckuit IKCnepumMenm:

O03HAKOMJIEHUE C MOJEISMHU KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTaJsioB (Tpadura M anmasza), CIOKHBIX BELIECTB
(xJI0puaa HaTpus ), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEaKIUu OT
BO3JICHCTBUA  pa3NWYHBIX  (AKTOPOB, HCCIEJOBAHUE  BJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BELIECTB, MpoIiecca JUCCOLMAIIMHN KUCIIOT, HIEN0YeH U coliel (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEO MATEPHANIOB), MPOBEJCHHUE OIBITOB, WLIIOCTPUPYIOIIHUX
OpU3HAKK TPOTEKAHMsS] peakuuid HOHHOro oOMeHa (0Opa3oBaHHME OcCaJKa,
BbIJIEJICHUE Ta3a, O0Opa30BaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX pPEAKIUN (FOpeHHE, peakUud pPa3IoKeHHUs,
COCIMHEHHUSI), PpACIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  MOMOIIbIO
KayeCTBEHHBIX PEAKIINil Ha MOHBI, PELIEHUE IKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTtanibl 1 X cOeIUHEHUSA

OO6mast xapaktepuctuka raaoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue U (U3HYECKUE CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHUE CBOMCTBA HAa IPUMEPE XJIopa (B3auMOJIEHCTBHE
C MeTajulaMH, HEeMeTaJlylaMH, uienodamMu). XiopoBojaopod. ConsiHas KHUCIOTa,
XMMHYECKME CBOMCTBA, IIOJy4YeHUE, NOpuMeHeHue. JlelcTBue xjaopa U
XJIOPOBOJOPO/A HAa OpPraHU3M YeJIoBeKa. BaxkHeue X10puasl U UX HaXOKIEHUE B
OpUpOJIE.

OObmas xapaxktepuctrka 31eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIeHHs. CTpoeHue W (pU3MyecKue CBOKCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CEPhl. AJUIOTPOITHBIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTpoeHHE, (U3HUECKHE U
XuMUueckue cBorctBa. OKCUABI Cepbl KAK MPEICTABUTENIM KUCIOTHBIX OKCHUIOB.
Cepnas kucnoTa, puzndeckrue 1 XUMUYECKUE CBOKCTBA (00IHe KaK MPeACTaBUTEIS
KJlacca KUCIOT U crnenududeckue). XUMUYECKHUE PEaKIuu, JeKallue B OCHOBE
IIPOMBIIINICHHOTO CHoco0a MOMy4YeHuss CEepHOW KucioThl. [IpuMeHeHue cepHOU
kucnoThl. COJM CEepHOW KHUCIIOTHI, KAa4eCTBEHHAs peakius Ha CyJbQaT-uoH.
Haxoxnenue cepbl M €€ COCOUHEHHUM B MNPUPOAEC. XHUMHUUYECKOE 3arpsi3HCHHUE
OKpYXalollel Cpelbl COCOUHEHUSMH Cepbl (KHCIOTHBIE IO, 3arpsA3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHUS.



OO6mas xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. A30T, pacIpOCTpaHEHUE B MPUPOJE,
¢u3nyeckue U xumuyeckue cBoiicrsa. KpyroBopor a3ora B mpupojae. AMMHUAK, €ro
(¢u3nyeckue U XMMHUYECKHUE CBOMCTBA, MOJIyyeHue U npuMeHenue. Coiau aMMOHUS,
uX U3NYEeCcKre U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHbI aMMOHMSI. A30THasl KUCJIOTa, €€ MOoJydyeHHe, (PU3NYECKUe U XUMHUYECKUE
cBOMcTBa (OOLIME Kak MPEACTaBUTENS Kiacca KUCIOT U CHEU(PUYECKUE).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHMSI B KAU€CTBE MUHEPAIbHBIX YA0OpEHUH.
XUMHUYECKOE 3arpsi3HEHNE OKPYXKAIOUIEH Ccpelibl COEMHEHUAMHU a30Ta (KUCIOTHBIE
JOXAM, 3arpsA3HEHHE BO3Ayxa, NOuBbl KU BonoéMoB). docdop, amnoTponHbie
monupukanuu pocdopa, puzndeckue n xumudeckue cporictsa. Oxcup docdopa
(V) u dochopnas xuciora, puznueckue U XUMHUYECKHE CBOMICTBA, MOJy4YEHUE.
Hcnonb3oBanue (hochatoB B KauecTBE MUHEPATIbHBIX YAOOPEHHUIA.

Ob6mas xapakrtepuctuka 31emMeHTOB [VA-rpymnmbel. OcoOeHHOCTU CTpOEHUs
aTOMOB, XapaKTEepPHbIE CTENEHU OKUCIICHUS. YTIEPO/l, aJUIOTPOIHbIE MOAU(DUKALIIH,
pacnpocTpaHeHue B IpUpPoAe, PU3NYECKUEe U XUMUYECKUE CBOMCTBA. AJICOpOIMs.
Kpyrosopor yrnepona B mpuponae. Oxcuabl yriepoga, ux (Qusnueckue u
XUMUYECKUE CBOWCTBA, JIEMCTBUE HA JKUBbIE OpPraHU3Mbl, IOJYYEHHE H
IpUMEHEHHE. DKOJIOTMYECKUEe MpOoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
rUIoTe3a TJI00ATbHOIO MOTEIUIEHUS] KIMMara, MapHUKOBBIA 3(Qext. YrosbHas
KACIIOTa U €€ COJM, UX (PU3MYECKHE U XUMHUYECKHE CBOWCTBA, MOJIyYCHHE U
npumeHenue. KadecTBeHHass peakuuss Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEAHUIIMHE, POMBIIIJIEHHOCTH U CEITbCKOM XO35HCTBE.

[lepBoHavanbHbBIE MOHATUSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, IIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpuponHble HMCTOYHUKH YTIEBOAOPOJOB (yroyib, MPHUPOAHBIN Tra3, HeDTH),
OPOAYKTHI UX TepepaboTku (OeH3WH), UX pOJNb B OBITY W TMPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTUYECKN Ba)KHBIX BEIIECTBAX: KHUPax, OENMKax, yrieBojax — U ux
poii B KM3HM 4elloBeKa. MarepualbHOE €JUHCTBO OPraHWYeCKHX U
HEOPraHWYECKUX COEIMHEHU.

Kpemnuii, ero ¢wusnueckue H XHMHYCCKHE CBOWCTBa, IIOJyYeHHE U
npumenenue. CoequHeHus KpeMHus B npupoje. O61mure npeacTaBieHus 00 OKCUae
kpemuaus (IV) m kpemaueBoii kuciaore. CHIIMKATHI, UX HCIOJIB30BaHKHE B OBITY, B
IPOMBIIUIEHHOCTH. BakHeilre CTpOUTENbHbIE MaTepuasbl: KepaMHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. IIpoOiieMbl  ©€30macCHOTO  MCIIOJIL30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IIOBCEIHEBHOM KU3HH.

Xumuueckuit IKCnepumenm:

H3y4deHrne o0pa3IoB HEOPTraHUYECKUX BEIECTB, CBOMCTB COJSHOW KHCIIOTHI,
IPOBEJCHUE KAUECTBEHHBIX PEAKIIUN Ha XJIOPUA-UOHBI U HAOIIOJEHUE TPU3HAKOB



UX TPOTEKAaHUS, OMBITHI, OTpaKalIUe (PU3NYECKUE M XUMHYECKHE CBONCTBA
TaJIOT€HOB U HX COCAMHEHHH (BO3MOXHO HCIOJIb30BAHUE BHUICOMATEPUATIOB),
03HAKOMJIEHHUE ¢ 00pa3liaMu XJIOpUI0B (raJoreHUI0B), O3HAKOMJIEHHE ¢ 00pa3laMu
ceppl M €€ COeNMHEHUAMH (BO3MOKHO UCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
HaOJII0/IeHHE TIpoliecca O0YIIIMBaHUS caxapa MoJ AeMCTBHEM KOHIIEHTPUPOBAHHOM
CEPHOM KHUCJIOThI, U3yYEHUE XUMHUUYECKUX CBOMCTB pa30aBICHHON CEPHOUM KUCIIOTHI,
IPOBEJICHNE KaYeCTBEHHON peaklny Ha Cyiab(aT-uoH U HAONIOJAeHUE MTPU3HAKa €€
MPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMM CBOMCTBaMH a3zoTta, ¢ochopa U uX
COEIMHEHUM (BO3MOXHO HCIIOIb30BaHUE BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX
u dochopHbIX ynoOpeHul, nojydyeHue, coOrMpanue, paclio3HaBaHUE U W3YUYEHUE
CBOWMCTB aMMHaKa, IMPOBEIACHHUE KAYECTBEHHBIX pEAKIMi HAa MOH AMMOHHUS H
dbochar-uoH U U3ydEeHHE TPUZHAKOB HUX MPOTEKAHUs, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MeJbI0 (BO3MOKHO HCIIOJIb30BAaHUE
BUJIEOMATEpUAJIOB), H3YyUYCHHE MOJIEJeH KPUCTAUIMUYECKUX PEHIETOK aiMasa,
rpaduta, QyiepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOIMU PacTBOPEHHBIX
BCILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHUBOrasa, MOJYYEHHE,
cobupanue, pacrno3HaBaHUE U U3YYEHUE CBOMCTB YTIJIEKHUCIIOrO rasa, MpOBEJCHUE
KaueCTBEHHBIX peakIMii Ha KapOOHAT M CHJIMKAT-UOHBI U U3yUYCHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKUHMEH CHUJIMKATHOW MPOMBIIIJIEHHOCTH,
pEIICHUE SKCIIEPUMEHTABHBIX 33/ad MO TeMe «BaXHeWllne HeMeTauibl U HX
COEJTUHEHHUSD.

Metajuibl U UX COeIMHEHUS

OO6mias xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nonoxeHus B Ilepmommueckor cucremMe XuMmuueckKux dsemeHTtoB JI. WM.
MenneneeBa u cTtpoeHus: aToMOB. CTpoeHHE MeTauioB. MeTtannnueckasl CBA3b U
METaJUIMYeCcKasi  KpUCTaUIMUecKass  pemiéTka.  DJIEKTPOXUMUYECKUU  psif
HanpsOKeHUH MeTaioB. OU3MYecKkue U XMMUYECKHe CBOWcTBa MeTayioB. OO6mue
crocoObl TonyyeHuss MeTamioB. [loHSTHE O KOPpO3MHM METAIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBsl (CTallb, YyT'YH, TIOPATFOMUHUM, OpOH3a)
Y X IPUMEHEHUE B OBITY ¥ TIPOMBIIIICHHOCTH.

[llenounsie MeTaibl: noyiokeHue B [lepuoandeckoil cucreMe XMMUYECKHX
snemeHtoB JI. M. MeHaeneeBa, CTpOCHUME WX aTOMOB, HaXxOXJICHUE B MPUPOJIE.
du3nuecKkue U XMMUYECKUE CBOICTBA (Ha mpuMepe HaTpus U kanus). OKCHIbl U
TUAPOKCUABI HaTpusi W Kaius. [IpuMeHeHHe WIeNOYHbIX METaIOB M HX
COEJIMHEHHUI.

[[lenoyHO3eMENBHBIE METAJUIBI MAarHud W KajJdbLMU: IIOJOXKEHHE B
[lepnoanueckoit cucreMe xumuueckux 3;eMeHToB JI. 1. MeHeneeBa, CTpoeHUE UX
aTOMOB, HaXOX/JIeHHE B Ipupojie. PU3ndyeckne 1 XMMUYECKUE CBOMCTBA MarHus 1



KaJbIus. BaxxHeme coeuHeHNs KanbIns (OKCUI, THAPOKCHU, COTH). JKECTKOCTD
BOJIbI ¥ CIIOCOOBI €€ yCTpaHEHUS.

AMoMuHUN: noJiokeHne B [leproanueckoi CHCTEME XUMUYECKUX JIIEMEHTOB
. . MenneneeBa, CTpoeHHUE aTOMa, HAaXOXAeHWE B mpupoje. duzmueckue u
XUMHUYECKUE CBOMCTBA aIOMUHHUA. AM(OTEpHBbIE CBOMCTBA OKCHUIA U THAPOKCUIA
AIFOMUAHUSL.

Keneso: nonoxxenue B Ilepuoanueckoil cucTeMe XMMUYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpOCHHE aToMa, HaXOXIEHHWE B mpupoje. Pu3NUeCKHE HU
XMMHYECKHE CBOMCTBA xkene3a. OKCHIbI, THAPOKCHIBI U coitu xkee3a (1) u xenesa
(I1T), ux coctaB, CBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpa3llaMd METAJIOB M CIUIaBOB, HMX (PU3HMYECKUMHU
CBOMCTBaMH, M3Y4Y€HHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUA OKCHJIA
KaJIbIUSl W HATpUs C BOJOM (BO3MOXXHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
VICCJIEJJOBAHUE CBOWCTB KECTKOW BOJIbI, ITPOLIECCA TOPEHUS XKeEJI€3a B KUCIOPOIE
(BO3MOXHO  HCMOJb30BAaHUE  BUJIEOMATEpPUATIOB), TPU3HAKOB  MPOTEKAHUs
Ka4eCTBCHHBIX PEAKIMi HA HOHBI: MarHus, KaJIbIIHs, AJITIOMUHHS, ITUHKA, xkee3a (1)
u xenesa (III), menu (II), HaGmromeHne W omucaHue MPOIECCOB OKpaIllMBaHUS
JIaMEHU MOHAaMU HaTpus, Kajlus W Kaiablus (BO3MOXHO HCHOJb30BAHUE
BUJIEOMATEPUAIIOB), UCCIIeI0BaHNE aM(POTEPHBIX CBOMCTB TUPOKCUIA ATTFOMUHHUS U
TUJIPOKCHAA [IMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJa4 Mo TeMe «Baxueimme
METAJUIBI U KX COCTMHEHUS».

XuMus 4 OKpPYKaIIas cpeaa

BemecTBa M Marepuansl B NOBCEAHEBHOM JXW3HHM YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB U XMMUUYECKUX peakuuil B ObITy. IlepBas momoipb npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYKarouled cpeabl (MmpeaeiabHasl JOoMyCcTUMas
KOHIIeHTpanus Beulect, nainee — [1/IK). Ponp xuMuu B pelieHH 3KOJIOTHYECKUX
poOIIeM.

Xumuueckuii Ikcnepumenm:

u3y4eHre o0pa3lloB MaTepuajioB (CTEKJO, CIUIAaBHI METAJIOB, MOJUMEPHBIE
MaTepuabl).

Mexcnpeomemmunie ceasu

Peanuzanuss meXnpeAMETHBIX CBSI3€M MpH HM3y4YeHHMM XUMHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMX ECTEeCTBEHHO-HAYYHBIX
NOHSTUN, TaK W MOHSTHUH, SBISAIOIIMXCA CUCTEMHBIMH JUISI OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIUKJIA.



OO0mue ecTeCTBEHHO-HAYYHBbIE TMOHSATHUS: HAy4dHBIM (DakT, rumoresa, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KIacCUPUKAIUsA, TEePUOJINIHOCTh, HAOIIOICHNE,
AKCIIEPUMEHT, MOJICITMPOBAHUE, H3MEPEHHE, MOJelb, SBICHUE, MAapPHUKOBBIN
3¢ deKT, TeXHOIOTHS, MAaTEPHAIIHI.

dusuka: MaTepusi, aToM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJTUJI, U30TOIIBI,
PaJIMOaKTUBHOCTb, MOJICKYJIa, DIIEKTPUICCKUI 3apsi, POBOTHUKH,
TIOJYTIPOBOTHUKH, JAUAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSTHHE BEIIeCTBa, ra3, paCTBOP, PaCTBOPUMOCTh, KpUCTAIITMYECKAsI
peméTka, CruiaBbl, (PU3MUECKHUE BEIMYUHBI, CAUHUIIBI W3MEPEHUSI, KOCMUYECKOE
IIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢oTtocuHTe3, NbIXaHWe, OWocdepa, PKOCUCTEMA, MHHEPATbHBIC
yI0OpEHUSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIISCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIEC TOPOJIbI, TIOJIE3HBIE
MCKOIIaeMbIE, TOTLTMBO, BOJHBIC PECYPCHI.



INIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHHUS ITPOI'PAMMBI 110
XNUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHMS MPOrpPaMMbl OCHOBHOIO OOIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOYYECHHs] XMMHH B €AWHCTBE Y4eOHOU u
BOCIIUTATEIILHON JACSITCIIBHOCTA B COOTBETCTBUH C TPATUITMOHHBIMHA POCCHIUCKUMU
COIMOKYJIbTYPHBIMH ¥ JIyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TPUHATHIMH B
oOIecTBe MpaBUjIaMd W HOPMaMH TOBEACHHS W CIIOCOOCTBYIOT TIpoOIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMNA 00YUYarOIIUXCS.

JIndHOCTHBIE  pE3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYaOIIHUXCS
PYKOBOJICTBOBATHCSI CHCTEMOW TO3WTHUBHBIX IICHHOCTHBIX OpHUCHTAIUN W
paCIIMpPEHHE OMBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMoTHYECKOT0 BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY
U HAy4YHOMY HACIIeJIMI0, TOHWMAHUS 3HAYEHUS XUMUYECKOW HAyKH B >KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTU BIAAETh JOCTOBEpPHOU WHMOpMaIuen o
MEPENOBbIX JOCTIKEHUSIX U OTKPBITHUSX MHPOBOM M OTEUYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpakKAaHCKOT0 BOCIIUTAHMUS:

NPEACTABICHUS O COLMAIBHBIX HOPMax MW TMPaBUIIaX MEXKIUYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIeI0BATENBCKOM, TBOPUECKON U APYTUX BUIAX JIEATEILHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM [EATEIbHOCTH TPHU BBITIOJHEHUU
yueOHBIX, IMO3HABATENIbHBIX 3aJ/lay, BBIMOJHEHUU XUMHUYECKUX IKCIIEPUMEHTOB,
CO37JaHUH Y4EOHBIX TPOEKTOB, CTPEMJICHUS K B3AUMOTIOHUMAHHIO ¥ B3aMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesITeNbHOCTHA, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE
U TIOCTYIKH CBOUX TOBAapHILEWd C MO3UIMU HPABCTBEHHBIX W TMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIECTBUN MOCTYIIKOB,;

3) HeHHOCTH HAYYHOTO MO3HAHUSIL:

MHPOBO33PEHUYECKHUE TMPECTABICHUS O BEIIECTBE W XUMHUYECKOW peaKkIluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBJISIIOIINC
OCHOBY IS TTOHUMaHUs CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJBI, B3aUMOCBI3SIX YEIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbLHBIC MOTHBBI, HAIIPABJICHHBIC Ha IMOJTYYCHUE HOBBIX 3HAHHM 10
XUMHUU, HEOOXOAUMBIC i1 OOBSICHEHHUs HAOII0JaeMbIX MPOLIECCOB U SBJICHUMH,
M03HABATEILHON, WH(DOPMAITMOHHOW W YHUTATEIBCKON KYJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSATENIbHOM paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIPaBOYHOU



JUTEPATypOr, TOCTYIMHBIMH TEXHUYECKUMH CpPEJICTBAMH HWH(OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYYEHHMIO M TO3HAHUIO, JH0003HATENIHHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa3OBaHHIO, MPOEKTHOM W  HUCCIEI0BaTEIbCKOU
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YEHUS B
JIaJIbHEHUIIIEM;

4) opMHUpOBaAHUS KYJIbTYPHI 310POBbSI:

OCO3HAHME IICHHOCTH JKWU3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKH Ha 3J0pOBbI 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOrojsi, HAPKOTUKOB, KypeHus),
HEOOXOJUMOCTH COOJIFOJICHUS TMpaBwil O€30MacHOCTH TIpu  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpy/10BOT0 BOCTIMTAHHUS:

WHTEpEC K NMPAKTUIECKOMY U3YUYEHHUIO TTpodecCrii U Tpyaa pa3IundHOro poja,
YBaXXEHUE K TPYAY U pe3yJibTaTaM TPYI0BOM AESATEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS]  TPEAMETHBIX  3HAaHMM 10  XHWMHHM, OCO3HaHHBIH  BBIOOD
WHJMBUIYaJIbHON TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHenrHoi npodecCuoHanbHON EeITeIbHOCTH U Pa3BUTHUSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTh @IalITUPOBATLCS B MPO(PECCHOHATILHON Cpelie;

6) 3K0JI0THYeCKOr0 BOCTIMTAHUS:

AKOJIOTHYECKH TIEJIECO00pa3HOE OTHOIICHHUE K MPUPO/IE KaK NUCTOYHHUKY KU3HH
Ha 3emMJie, OCHOBE €€ CYIIECTBOBaHMS, IMOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
bu3HUeCKOMY M TICHXHMYECKOMY 3/I0POBBIO, OCO3HAHWE IICHHOCTH COOJIOICHUS
paBmI 0€30IIaCHOTO MOBEICHUS MPU pabOTE C BEIIECTBAMH, a TAKKE B CUTYyAITUSX,
YTPOXKAIOMIKUX 3I0POBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJy4aeMble€ MPU U3YUYEHUH XUMHH, IJIS
pelLIeHUs 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH NPUPOJAHON CPENON, ISl TOBBILICHUS
YPOBHSI  3KOJIOTMYECKON  KYJIbTYpbl, OCO3HAHUSI [IJ100AJbHOrO  XapakTepa
AKOJIOTHYECKUX TMPOOJIEM W MyTeH WX PEIICHUs MOCPEICTBOM METOJ0B XHUMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHUKATUBHOW U COLIMAJIBHOM ITPAKTHUKE.

METANNPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeTanpeaMETHBIX PE3YJNbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMuUpoBaHUS MUPOBO33PEHUS 00IIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHUII,
runore3a, (QakT, CHUCTEMa, TMPOIECC, IKCIEPUMEHT U JAPYyroe.), KOTOpbIC
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEeJMETax W MO3BOJISIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEJIOCTHOM



HAy4YHOUM KapTHHE MUpA, U YHUBEpCAJIbHbIC yueOHbIE NelcTBUs (ITO3HABATENbHEIE,
KOMMYHUKaTUBHbBIC, PETyJIATUBHBIE), KOTOpbIE 0OecrneuynBaloT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO Yy4eOHOM
JESITEIIbHOCTH.

Ilo3naBaTeibHbIEe YHUBEPCAJIbHbIE YUeOHbIe JeicTBUSA

Ba3oBble Jjoruueckue JeicTBHA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIIJICHUSI TPU OCBOCHHUU
3HAHWI: PacKpbIBaThb CMBICI XUMHUYECKUX TMOHSTHHN (BBLIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATH B3aMMOCBSI3b C JIPYTUMHU TOHSTHSIMH), HUCIOJIb30BATh
MOHSTHS JUIsl OOBSICHEHUS! OTJEIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMM XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIM,
YCTaHABJIMBATh TMPUIUHHO-CICACTBEHHBIC CBS3U MEXKIY OOBEKTaMHU H3YYCHHS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, 10 aHAJIOTHH),
JICIIaTh BBIBOJIBI U 3AKTFOUCHUS;

YMEHHE TPUMEHATh B TIPOIECCE IO3HAHMS TMOHATUSA (TPEIMETHBIC U
MeTanpeIMeTHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIH, HCIIOIb3YEMbIC B XUMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHIEMbIC B XUMHUHA MOJICIIbHBIC TTPEACTABICHAS —
XUMUYECKUN 3HaK (CHUMBOJI D3JIEMEHTa), XUMHUYeckas Gopmyna U ypaBHEHUE
XUMHYECKOW peakiny — MNP PEIIeHUU yueOHO-TIO3HABATEIbHBIX 3aj/lay, ¢ YYETOM
ATUX MOJETBHBIX TPEACTABICHUN BBISABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC
PU3HAKH U3y4aeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB M XUMUYCCKUX PEaKITHi,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJICACTBCHHBIC CBS3M U
POTUBOPEYUHS B H3y4aeMBIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarejbcKue 1eCTBUA:

YMEHHUE MCIOJIb30BaTh IMOCTABJICHHBIE BOIMNPOCHI B KAUE€CTBE HMHCTPYMEHTA
MO3HAHWSA, & TAK)KE B KAU€CTBE OCHOBBI JTIsl (JOPMUPOBAHUS THIIOTE3HI TTO TIPOBEPKE
NIPABUIIHHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NPUOOPETEHHE ONBITa M0 IUIAHWPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX HKCIIEPUMEHTOB, yMEHUWE HaOIoJaTh 3a XOAOM IMpolecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €T0 Pe3yibTaT, (OPMYIUPOBATH 000OIICHHS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEJAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieIaHHOMN padoTe.

Pa6ora c undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIIHIO
Pa3ITUYHBIX BUJIOB U (HOPM MPENCTABICHUS, MTOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMYJISIpHAsl  JUTEpaTypa XHUMHUYECKOTO COJEP)KAHHS, CIPABOYHBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHHWBATh MPOTHUBOPECUYUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;



yMEHHE NPUMEHSTh Pa3IM4HbIE METOJbI W 3alpOChl NP TOUCKE U OTOOpE
uH(GOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJIS BBIIOJHEHUS
yueOHBIX U MO3HABATEIBHBIX 3a]]a4 ONMpPENeIEHHOTO THUIIA, TPUOOPETEHHE OMNBITA B
00JacTM  MCTOJBb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHA,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MUCIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (OpMY MpeCTaBICHUSI HHGOPMALIUHN U
WUTIOCTPUPOBATh PpEIlIaeMble 3aJaud HECJIO0KHBIMH CXEMaMH, JAuarpaMMaMu,
Opyrumu popmamu rpaduku U UX KOMOMHAIUSAMU;

YMEHHE HCIOJb30BaTh M AaHAIMU3UPOBATH B TIpolecce ydeOHOH U
UCCJIeI0BATEIbCKON AESATENbHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOrO XO3SMCTBA W TPAHCIOPTa HA COCTOSHHE OKPYKAIOIIEH NpUpOIHON
Cpenpbl.

KoMMyHuKaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe /1eiiCTBUA:

yMEHUS 3a7]aBaTh BOMPOCHI (B XO€ Auagora v (Win) TUCKYCCUH) O CYIIECTBY
obcyxaaeMoli Tembl, (OpMyIUpOBaTH CBOM TNPEJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEIOKEHHOM 3a1a4u;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaThbl  IO3HABATEIbLHOU
NESATENbHOCTY B YCTHBIX W TNHCBMEHHBIX TEKCTax; JeNaTh MpPEe3eHTAIUI0
pPE3yNbTATOB BBINOJHEHUS XUMHYECKOTO SKCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITA,
1abopaTopHOM pabOThI MO UCCJICIOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOU
NO3HABATEJIBHON M  MCCIIEOBAaTEIbCKOM  ACSATENIBHOCTH  NpPU  PELIECHUU
BO3HUKAIOLIMX MpOOJIeM Ha OCHOBE Y4yéTa OOLIMX MHTEPECOB M COIrJIacOBAHUS
no3ulivii (00CyxkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIE IITYpPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, OIIPENEICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PeryasiTuBHbI€ YHHBepcaJbHbIE YUeOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO ONPEEHATh LEIN ACSITENIbHOCTH, IUIaHUPOBATh,
OCYLIECTBIISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOKO
JIeSITEIHbHOCTD, BEIOMpPATh Hanbosee d(pPeKTUuBHBIC CIIOCOOBI pemIeHNs YIeOHbIX U
MO3HABATEIbHBIX 3a/1a4, CAMOCTOATEIIbHO COCTABIATh WIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJNTOPUTM JEWCTBUUA NPHU BBINOJHEHUH 33JaHAA C Y4ETOM
MOJIYYCHHSI HOBBIX 3HAHUW 00 M3y4aeMBbIX OOBEKTaX — BEIIECTBAX U PEAKITUSX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOIO PE3yNbTaTa 3asBICHHON LU, YMEHUE
UCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, PE/IJIaraeMbI€ B YCIOBUU 3aIaHUI.

MNPEMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB 10 OCBOEHHUIO 0053aTEIBLHOTO
coJiepKaHUs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHOW paboyeil mporpaMMmonu,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNeUCTBHM, crenuduyueckue ia TpeAMeTHOH oOnactu  «XUMHUsS», BHUIBI
NEATEIbHOCTH IO  MOJYYEHHI0 HOBOI'O  3HaHMs, €ro HHTEpIpPETalnH,
IpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xonmy oOydenus B 8 kiacce rnpeMeTHbIe pe3yibTaThl HA 6a30BOM YpOBHE

JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XMMHUYECKUX IOHATHH: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOAHAS), BAJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAsl U
MOJIEKYJISIpHAasi Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBasi J10JIsl XMMHUYECKOTO 3JIeMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJb, DJIECKTPOOTPUIIATEIBHOCTh, CTENEHBb
OKHCIICHMS, XUMHUYECKasi peakius, KiIacCupUKaIusi peaKluil: peakiuu
COCIMHECHUSA, pPEaKIUU pa3JI0XKEHUs, PEAKIMU 3aMCEIICHUs, PEaKIuu
oOMeHa, 3K30- U 3HJIOTEPMHUUYECKHE PEAKIINH, TEIJI0BOM 2(PeKT peakuuu,
SIPO aToMa, SJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTab, paInyC aToMa,
XUMHYECKasl CBSA3b, MOJISIPHAS M HEMOJISIPHAS KOBAJIEHTHASI CBS3b, HOHHAS
CBSI3b, HWOH, KaTMOH, AaHWOH, pacTBOpP, MaccoBas JOJisI BEIIECTBA
(TIpolieHTHAsi KOHIIEHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHSATUUA U
MIPUMEHSITh ATH TIOHSITUS MPU OMMCAHUY BEILIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHCHUSIX,
CTEMEHb  OKHUCIICHUSI  DJIEMEHTOB B  OMHApHBIX  COEAMHEHUSIX,
MPUHAJIKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCYy COCIMHEHHM I10
dopMmymaMm, BHI XHUMHYECKOW CBs3M (KOBaJleHTHAs W WOHHAs) B
HEOPraHMYECKUX COCIUHEHHUSX;

e packpsiBaTh cwmbica [lepuoanueckoro 3axkona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHHUMAHHUE MEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHYECKUX 3JIEMEHTOB OT MX MOJIOXkEeHUs B llepmommueckoit cucreme,
3aKOHOB COXPAHEHHsSI MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHMUSI, 3aKOHA ABOTraJipo;

e ONHUCHIBATH M XapakTepus3oBaTh TaOIMuHyt0 Qopmy I[lepuomnyeckoit
CUCTEMbl XHMMHYECKUX OHJIEMEHTOB: pa3jiuyaTh T[OHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpymnma)y, maneie u
00JbIIIME TEPHOJIbI, COOTHOCHUTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCA B
tabmune «llepuoguyeckas cucTtemMa XuMHUYecKuX d3yemeHToB J[. U
MeHneneeBay C YHCIOBBIMH XAapAaKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sA1pa, 00I1ee YHCIIO JIEKTPOHOB U
pacrnpeiefieHue UX 10 AJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy M COCTaBy YYACTBYIOIIMX B PEAKIIMH
BEIIIECTB, 110 TEIJIOBOMY 3D (PeKTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHME CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkasi OMUCAHNUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXKHOCTHM TMPOTEKAHUS XUMHUYECKUX NPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XMMHYECKOro »JieMeHTa 1o (opMyse COeIUHEHHUs,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU peakLuu;

IPUMEHSTH OCHOBHBIE OTIEPAIlUU MBICIIUTECIILHOMN NEITeIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEeMaTU3aluI0, KiaccupUKaIuIo,
BBISIBJICHUE TPUYMHHO-CJICJACTBCHHBIX CBSI3¢d — JUISI M3YYCHHS CBOMCTB
BEIICCTB W XHWMHYECKHX pEaKIMi, EeCTECTBEHHO-HAYyYHBIC METOJIbI
MO3HAaHUS — HaONIOJEHUE, W3MEPEHHE, MOJEIUPOBAHHUE, HKCIEPUMEHT
(peayibHBIN U MBICIICHHBIN);

CJIeI0BaTh MPAaBHJIaM IOJIb30BAHUS XUMUYECKOH MOCY 101 1 J1abOpaTOPHBIM
o0OpyJOBaHMEM, a TakKe IpaBUjiaM OOpalleHusi C BEIIECTBAMHU B
COOTBETCTBHHM C WHCTPYKIHMSMH TI0 BBITIOJHCHHIO J1a00pPaTOpPHBIX
XUMHYECKUX OTBITOB MO MOTYUYEHHUIO U COOMPAHHIO Tra3000pa3HbIX BEIIECTB
(Bomopoaa M KHUCIOpOAa), MPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHOU
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M NPOBOJUTH
XUMHYECKHE JKCIIEPUMEHTHI 1O PACcHO3HABAaHUIO PACTBOPOB IIENOUYEH U
KHCIJIOT C TIOMOIIBIO MHAUKATOPOB (JIakMyc, (heHON(PTaAICHH, METUIIOPAHK

U pyrue).

K xoniy oOydenus B 9 kjiacce npeMeTHbIC Pe3yIbTaThl HA 6a30BOM ypOBHE
JIOJIKHBI OTPAXKATH CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUM:

PacKpbhIBaTh CMBICII OCHOBHBIX XHUMHYECKUX TOHATUNA: XUMUYCCKUN
AJIEMEHT, aTOM, MOJIeKyja, WOH, KaTHOH, aHHUOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTETIEHBb
OKHUCJICHUS, XUMUYECKasi pPeakivs, XUMHUECKasl CBsI3b, TEIIOBON A(dexT
peakinuu, MOJb, MOJSPHBIA  00BEM,  PACTBOP,  AIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOIUTUYECKAS] TUCCOIMAIUS, PEAKIIMH HOHHOTO
oOMeHa, Karanu3aTtop, XUMHUYECKOe paBHOBecue, oOOpaTUMbIE U



HeoOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMUYECKas CBA3b (KOBaJICHTHasI, MOHHAs,
METaJTU4ecKas), KpUCTAUIMYeCcKasi peiéTka, KOppo3us METAIJIOB, CILIABbI,
CKOPOCTb XMMHUYECKOW pEaKUUH, MPEIEIbHO AOMYyCTUMAasi KOHLIEHTpaIus
ITJIK BemiecTna;

WUIFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATHU U
IPUMEHATH 3TU HOHATUS [IPYU ONMCAHUM BEUIECTB U UX MTPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlieHUs (GopMyi
BEILECTB U YPABHECHUN XUMUYECKUX PEAKIINN;

ONPENEATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOTO COCTaBa, [MPUHAJICKHOCTh BEIIECTB K
ONpeaeNéHHOMY KJIAcCy COEIMHEHHH 1o (opmyiaM, BUI XUMHUYECKOH
CBA3M (KOBAJCHTHAsl, MOHHAsA, MeETauIMuecKasi) B HEOPraHUYECKUX
COCIMHEHHUSIX, 3apsij MOHA MO0 XMMUYECKOU (opmyre, XapaKkTep Cpenbl B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX COCIMHEHMM, TUIl KPUCTALNTMYECKON
PELIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIci [lepuomnueckoro 3akona JI. WM. MenpeneeBa wu
JE€MOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh U XapaKTEepPU30BaTh
Tabnnunyo ¢opmy Ilepuonnyeckoil cUCTEMBl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUS «IJIaBHas mnoArpynmna (A-rpynmna)» M «1moOoyHas
noarpynna (b-rpynmna)», manbsie W OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHus1, KOTOPbIE UMEIOTCA B NEPUOANUECKOM TabIMLIE, C YHUCITIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHUSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U
3apAn  sApa, oOmiee 4YuCiIo JJIEKTPOHOB M PACIPENENICHHE HX IO
AIIEKTPOHHBIM CJIOAM), OOBSACHATH OOIIKE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB MW HMX COEJUHEHUN B NIpejAesiax MajblX MEPUOAOB H
IJIaBHBIX MOJAIPYIN C YYETOM CTPOCHHS X aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTABY YYACTBYIOLIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, O U3MEHEHHUIO CTENCHEH OKUCICHUSA
XUMHUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOMIME M CHEHU(PUUECKHE XUMHUYECKHE
CBOIMCTBAa MPOCTBIX M CIOXHBIX BELIECTB, MOITBEPXKAAsl OIHCAHUE
OpPUMEPAMH MOJIEKYJISIDHBIX W HMOHHBIX YPAaBHEHHH COOTBETCTBYIOILMX
XHMUYECKHUX PEaKIU;

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTHYECKOM JMCCOLMALMM  KHUCIOT,
LIEJI0YEHN U COJIEH, MOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIOIMIUX CYIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEKy BEIIECTBAMH Pa3INIHBIX KJIACCOB;
pacKphIiBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIUit
MOCPEJICTBOM COCTABIICHHUS JICKTPOHHOTO OajaHca 3TUX PEaKInid;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOXKHOCTH TPOTEKaHMsS XHMHYECKUX TMPEBPALICHUH B Pa3IMYHBIX
YCTIOBHSAX;

BBIUUCIISITH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOTO 3JEMEHTa 1o (opmyse COoeanMHEHUs,
MAaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHYECKOHN peaKInu;

COOJTIOIaTh TIPaBUiIa TIOJIB30BAHUS XUMUYECKOM MOCY 10 1 J1a00paTOpHBIM
o0opy/lOBaHMEM, a TaK)Ke TMpaBuia OOpalleHHs ¢ BEIIeCTBaMH B
COOTBETCTBHHM C HWHCTPYKIUSMH IO BBIMOJHCHHUIO JIAOOPATOPHBIX
XUMHYECKUX OTIBITOB IO MOJYUYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(amMMmaka 1 yrieKkucioro rasa);

MPOBONUTH PEAKIINH, TIOITBEPKIAIONINE KaueCTBEHHBIN COCTaB Pa3IMUHbIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHIA-, OPOMHI-, HOIMI-,
kapOoHart-, (docdar-, cunaukar-, cyibdar-, THIPOKCUA-UOHBI, KATUOHBI
aMMOHHUSI M HMOHBI HM3yYEHHBIX METAIJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

MPUMEHATH OCHOBHBIE OTIEPALlU MBICIUTEIBHON eI TENIHOCTH — AaHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMAaTU3aIlUIO, BhISIBJICHUE IPUUUHHO-
CIIEICTBEHHBIX CBS3€H — JI1 M3y4EHUS CBOWCTB BEIIECTB M XUMUYECKUX
peakiuii, eCTeCTBEHHO-HAYYHbIE METOJAbl IIO3HAHUS — HaONI0/ICHNE,
U3MEepeHHe, MOICTUPOBAHUE, SKCIIEPUMEHT (peasbHbIN U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3aesioB U DJeKTpOHHBbIE (U(pPOBBbIE)
KoHTpoabHbIe IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE TIOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{JOK

' MPAKTUYECKON JAEATEIbHOCTH https://m.edso0.ru/7f41837¢

YeJoBeKa

19 BemiecTBa 1 xumMnueckue 15 1 bubnuoreka [JOK

’ peakinuu https://m.edsoo.ru/7f41837¢

Wroro mo paznery 20

Pa3nen 2. BaxkHeiilue npeacTaBuTe 14 HEOPraHMYECKUX BelleCTB
91 Boznyx. Kucnopon. [lonsitue 6 bubnmnoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bognopon. Ilonsarue o 3 1 bu6muorexa LIOK

' KHCJIOTaX U COMSAX https://m.edsoo.ru/7f41837c
93 Boga. PactBopsl. [Tonsitre 06 5 1 1 Bbubnunoreka [JOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCChI 11 1 1 bubmuoreka [{JOK

' HEOPraHMYECKHUX COEAUHEHUM https://m.edso0.ru/7f41837¢

Wroro no pazneny 30

Pa3nen 3. [lepuoauyeckuii 3axoH u [lepuoguyeckas cucrema xumudyeckux 31eMeHnToB [ U. MeneneeBa. CTpoeHune aToMoOB.
Xumuueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PEeAKIIUU



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

[lepuoaunueckuii 3akoH 1

31 ITeproguueckas cucrema 7 bu6nmoreka [JOK
' XUMHUYECKHX 3eMeHToB J1. U. https://m.edsoo.ru/7f41837¢
Menpeneesa. CTpoeHue aToMa
XUMHYECKaA CBA3E.
3.2 OKUCIUTENBHO- 8 bubmorexa HOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCJIBHBIC peaKIII/II/I
bubmmoreka [JOK
Hroro no pasnerny 15 https://m.edso0.ru/7f41837¢
Pe3epBHOE Bpemst 3 bubmorexa I[IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB IIO 68

[TPOTPAMME



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

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3/iesioB U TeM uudpoBbie
Ne n/mm P Kontpoabubie | IlpakTHyeckue (upp )
MpPOrpamMmbI Bcero o0pa3oBaTtejibHbIe
padoThI padoThI
pecypcbl
Pa3nen 1. BenecTBO M XUMHYECKHE PeaKIIUH
11 [ToBTOpeHue u yriyoneHue 3HaHui 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3JeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubamnoreka [IOK
' peaxiuii https://m.edsoo.ru/7f41a636
DNeKTPOIUTUYECKAs TUCCOLUALINS. bubamnoreka [IOK
13 8 1 1
XUMHYECKUE PEAaKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTa/ibl M X COeAUHEHUS
21 OO11as xapakTepUCTHKa XUMUYECKHUX 4 1 bubmuoreka LIOK
' snemenToB VIIA-rpyrmbl. anoreHsn https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMHUECKIX
2.2 anemeHToB VIA-rpynmer. Cepa u eé€ 6 bummorexa LIOK
' PYRHAL L-ep https://m.edsoo.ru/7f41a636
COE/IMHEeHHUS
OOm1as XxapakTepruCTUKa XUMHUECKHX
2.3 anemMeHToB VA-Tpyniibl. A30T, pocdop u ux 7 1 bubmorexa HOK
' DYTHEL ’ P https://m.edsoo.ru/7f41a636
COE/IMHEHUS
OO01as XapakTepruCcTUKa XUMUYECKIX
2.4 sanemeHToB [V A-rpynnsl. Yraepoau 8 1 2 bubamorexa LIOK
' . PYHIIBL. PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COeUHEHUS
Wroro mo pazneny 25



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

Pa3zgen 3. MeTaJlJIBI M HX COEIHMHEHUSA

. bubmoteka [JOK
31 Obmmme croficTea MTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiine MeTaiibl ¥ UX COeIUHEHUS 16 htts://m.edsoo.ru/7fA1a636
Hroro no pazneny 20
Pa3nen 4. Xumus U oKpysKamomas cpeaa
a1 B x N 3 bubmuoreka [JOK
. €IIeCTBa ¥ MaTEePHAIIbI B )KU3HH YEIIOBEKA httos://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpemst 3 buommorexa LIOK
p p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




ITOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne uudpoBbie
Tema ypoka Kontpoasubie | IlpakTnuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [Tpeamer xumuu. Poib XuMHUM B )KU3HH YEIOBEKA. 1 bu6muoreka [JOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 MEeTOAAX MMO3HAHKS B XUMHUH 1 bubmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna paboTsl B
3 nabopaTopuu U IPUEMBI 0OpaIeHUs C 1 bubmorexa [TOK
paTop P path https://m.edsoo.ru/ff0d23dc
1abopaTOPHBIM 000PYIOBAHUEM)»
4 Yuctele BemecTBa u cmecu. CriocoObl pa3ieieHust 1 bubnuoreka [IOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 [Tpaktuyeckas padora Ne 2 «Pa3nenenne cmeceit 1 bubamnoreka LIOK
(Ha mpuMepe OYUCTKU TIOBAPEHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
A 1
6 TOMBH MOIICRYTIBT https://m.edsoo.ru/ff0d2a6¢
; XUMHYECKUE PJIEMEHTBI. 3HAKH (CUMBOJIBI) 1 bubmoteka [JOK
XUMHUYECKHUX DJIEMEHTOR https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CITOKHBIC BEIIECTBA 1 bubmorexa OK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YUEHHUE 1 bubmoreia OK
YIp i https://m.edsoo.ru/ff0d2d50



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

3aKOH NOCTOSHCTBA COCTaBa BCIICCTB.

10 Xumunueckas popmyna. BaneHTHOCTh aTOMOB brtamorexa LIOK
pMYIIa- https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX 3JIEMEHTOB
1 OTtHocuTenbHast aToMHast Macca. OTHOCUTEbHAS bubamnoreka LIOK
MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10J1s1 XUMHUYECKOT0 3JIEMEHTA B bu6mmoreka [IOK
COEIMHEHNU https://m.edsoo.ru/ff0d350c
bubmoreka [JOK
13 KonuuectBo Bemecrsa. Moinbs. Mo ast macca
AIHACCTBO BEWECTD b TUpHAA M https://m.edsoo.ru/ff0d5230
1 DOU3NYECKUE U XUMUYECKUE SIBIICHUS. bu6mmoreka [JOK
XuMHuecKas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haky 1 ycioBus IPOTEKAHUS XUMUYECKUAX bubamnoreka LIOK
15 .
peakimit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MaCChl BEIIECTB. X UMUYECKHE Bbubnmoreka [IOK
YPaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koardecTBa, MacChl BEIIIECTBA 11O bubmoteka [JOK
YPaBHEHUSIM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Krnaccudukanus XUuMUIECKUX peaKIuit bubnuorexa [JOK
18
(coenMHEHUs, pa3IOKEHUs, 3aMEIIICHUS, OOMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIN-IHIUKIIOIECANUCT. bubmmnoreka LIOK
O060011IeHNE U CUCTEMATH3ALU 3HAHUN https://m.edsoo.ru/ff0d40c4
KontponbHas pabota Nel o reme «Bemiectsa u bubmuoreka LIOK
20
XUMUYECKHE PEAKIINH https://m.edsoo.ru/ff0d4290
1 Bo3ayx — cmech razon. CocTaB Bo3ayxa. bubmoreka [JOK
Kucnopong — anemenT u npocroe BeriecTBo. O30H https://m.edsoo.ru/ff0d448e
dusznueckre 1 XMMUIECKHE CBONCTBA KUCIOpOaa
bub6munoreka [JOK
22 (peakuuu okucnenus, ropenue). [Toastue 06

OKCHAax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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

CriocoObl MoTy4YeHus: KUCI0poa B 1JabOpaTopuu U

bub6munoreka [JOK

23
IIpOMBIIUIEHHOCTH. [IpumMenenune kucmopona https://m.edsoo.ru/ff0d497a
TenmoBoii 3(pHeKT XUMUIECKON PESaKIUH, ITOHATHE
24 0 Te MOXI/IM(IE(}{)GCKOM aBHeHI/II/II) SKSLZ)- 31 bubmorera [IOK
p yp ’ https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIIHIX
o5 ToruBo (HedThb, Yroyb 1 MeTaH). 3arps3HeHue bubamnoreka LIOK
BO3]lyXa, CITOCOOBI €0 MPEI0TBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktuyeckas padora Ne 3 mo teme «llomydenue bubnuoreka LIOK
1 COOMpaHUE KUCIOPOa, U3yUYeHHE ero CBOMNCTBY» https://m.edsoo.ru/ff0d4ae2
97 Bonopoa — »iaeMeHT U mpocToe BEIIECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 PuU3NYECKHE U XUMUYECKUE CBOMCTBA BOAOPOA. bubmuoreka [JOK
[Ipumenenue Bonopona https://m.edsoo.ru/ff0d4dd0
29 ITousiTHEe O KUCIIOTAaX U COISAX bubnnorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Croco0bI MOTyYEeHHs BOIOPOAa B 1a00OpaTOPUU bubmmorexa TIOK
i AOPO paTop https://m.eds00.ru/ff0d4dd0
31 [Tpaktuyeckas pabota Ne 4 o teme «Ilonyuenue bubmmnoreka LIOK
U coOMpaHue BOIOPOa, U3YUYEHUE €r0 CBOWCTB» https://m.edsoo.ru/ff0d4f42
.. b K
32 Monsipablit 00bEM Ta30B. 3aKOH ABOTaapo htlfri?/l;lri.T: dtzﬁﬁ)/ 005426
Brruncinenus o0bEMa, KOTUUECTBA BEIECTBA ra3a
33 10 €70 U3BECTHOMY KOJIUYECTBY BEIIECTBA WU Bubmorexa HOK
N Y ¥ Be https://m.edsoo.ru/ff0d55a0
00BEMY
Brrancnenus 00bEMOB ra3oB 10 YpaBHEHUIO
. . bubnuoreka [JOK
34 peaKIny Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHUM

ra3oB

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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bubmoreka [IOK

® .
35 W3WYECKUE M XUMHUYECKHUE CBOMCTBA BOJIBI htts://m.edsoo.ru/ff0d587a
. bubmuoreka [JOK
36 CocraB ocHoBaHui. [loHsITHE 00 MHAUKATOpaX httos://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. Haceiennsie u
37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBast 10515 bubmorexa OK
B P pEL A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacCTBOPE
[TpakTrueckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE paCTBOPOB C ONPEACIEHHON bubmorexa [IOK
P . . P p bea https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10JIel pacTBOPEHHOTO BEIIECTBAY
39 KonTtponbnas padora Ne2 o teme «Kucnopos. bubnmnoreka [IOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, Kaaccu(puKaius, HOMEHKIAaTypa bubmorexa [TOK
AR ’ e, P https://m.edsoo.ru/ff0d664e
[Tony4yenue 1 XUMUYECKUE CBOMCTBA KUCIIOTHBIX, bubamnoreka LIOK
41
OCHOBHBIX ¥ aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
OcHoBaHMsI: COCTaB, Kilaccupukanus, bubmuoreka LIOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue U XMMHYECKHE CBOMCTBA OCHOBAHUI bubmmorexa LIOK
i https://m.edsoo.ru/ff0d67ca
44 Kucnorsl: cocras, kiaccudukaiys, HOMEHKIaTypa bubmmorexa [IOK
' ’ e, P https://m.edsoo.ru/ffOdfee2
45 [TonyueHue u XUMHUYECKHE CBOWCTBA KUCIIOT bubmmorexa [IOK
i https://m.edsoo.ru/ffOdfee2
46 Counu (cpeiHrE): HOMEHKIIATypa, ClIOCOObI bubnuoreka [JOK

MOJIy4YCHHS, XUMHUYCCKUC CBOICTBa

https://m.edsoo.ru/00ad9474
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[Tpaktuyeckas pabora Ne 6. Pemenue

47 SKCIIEPMMEHTAIBHBIX 3a1a4 10 TeMe «OCHOBHEIE bubmmorexa HOK
p a . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAaHUYECKUX COCTMHCHUI
48 ['enernueckas cBs3b MEXKIY KJlacCaMu bubmuoreka [JOK
HEOPTaHUYECKUX COCIMHEHUN https://m.edso0.ru/00ad9a50
bu6mmoreka [JOK
49 O00011IeHE U CUCTEMATU3allUs 3HAHUI
m 1 https://m.edsoo.ru/00ad9ch2
50 KonTtponbsnas pabora Ne3 o reme "OcHOBHBIE bubamnoreka [IOK
KJIACChl HEOPTAHUYECKUX COCTMHEHUM" https://m.edsoo.ru/00ad9ela
[TepBble HONBITKA KacCUPUKALINN XUMUYECKUX
51 3nepMeHTOB Ilonatue or (bnnax CXOIHBIX bubmnorexa HOK
) Py o https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
[Tepunonnueckuii 3aKoH u [leprogunueckas cucrema bu6munoreka [JOK
52
xumudeckux snemMenToB . . Menaeneena https://m.edsoo.ru/00ada52c
53 [lepuonpl, rpyIIObl, MOATP VI bubmnorexa TIOK
PHORL, TPYIHIBL, HOATPYIT https://m.edso0.ru/00ada52c
54 Crpoenne aroMoB. COCTaB aTOMHBIX SI7IEP. bubnuoreka [JOK
H3oTormsl https://m.edsoo.ru/00ada342
CtpoeHue 3MeKTPOHHBIX 000JI0UEK aTOMOB
55 sanemenToB [leproanueckoit cuctemsr 1. 1 bubmorera [IOK
PHOA o https://m.edsoo.ru/00ada6bc
MenpeneeBa
XapakTeprucTuKa XUMUIECKOT0 3JIEMEHTA IO €T0
56 nonoxenuo B [lepuognueckoii cucteme 1. 1 bubmorexa HOK
p T https://m.edsoo.ru/00ada824
MenneneeBa
3nauenwue [leproanueckoro 3akoHa JJIs Pa3BUTHS
.. bubnuoreka [JOK
o7 Hayku u npaktuku. 1. 1. MenneneeB — yu€Hbli,

neaaror U rpaxaaHnuH

https://m.edsoo.ru/00ada96e
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DIEKTPOOTPHUIIATETLHOCTH ATOMOB XUMHUYECKUX bub6munoreka [JOK
58 1
SJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Honnras xumiieckas Cassh 1 https://m.edsoo.ru/00adac34
60 KoBasieuTHas nosgpHas XUMUUYECKAs CBI3b 1 Bubmiorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBasieHTHasa HenoisspHas XUMHUUYECKAS CBIA3b 1 bubnmorexa [OK
opaie cHoAp ec B3 https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens okucIeHH 1 https://m.edsoo.ru/00adae28
63 OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINU 1 bubmorexa HOK
peakdl https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 OKHCIATEIN Y BOCCTAHOBUTEIHN 1 httos://m.edsoo.ru/00adb076
65 KonTtponbnas padora Ne4 o teme «CtpoeHue 1 Bbubnmnoreka [IOK
aToMa. XUMHYECKasI CBI3b) https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O600IICHNE U CHCTeMAaTH3AIUS 1 bubnmnoreka [IOK
3HAHUU https://m.edsoo.ru/00adb33c
67 PesepBHblIil ypok. O600111€HHE U CUCTEMATU3ALINS 1 bubnuoreka LIOK
3HAHUU https://m.edso0.ru/00ad9cb?2
68 Pe3epBHblIil ypok. O000111€HHE U CUCTEMATU3ALINS 1 bubmmnoreka [IOK
3HAHUHI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuectBo 4yacoB DJ1eKTPOHHBbIE
uudgpoBbie
Nen/m | Tema ypoka Kourpoabnsie | IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
1 [Tepuonuueckuii 3akoH. [lepuoguyeckas cucrema 1 bubnnoreka [IOK
xuMudeckux syieMenToB JI. Y. Meneneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB 1 bubnnoreka LIOK
XUMUYECKUX 3JIEMEHTOB IIEPBBIX TPEX IEPUOI0B https://m.edsoo.ru/00adb6b6
3 Knaccugukamnus 1 HOMEHKIIaTypa 1 bubnnoreka [IOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XuMHU4eCKOM CBSI3U U THIIBI 1 bu6mmoreka [JOK
KPUCTAJUNIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
[TpoBepounas pabora no teme «I[loBTopenue u
) yri1yOJeHre 3HaHUH OCHOBHBIX pa3/iesioB Kypca 8 1 1
KJ1accay
5 Knaccugukanus XuMu4eckux peakiui mo 1 bubnnoreka LIOK
Pa3JIMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKON PEAKIUH.
7 [ToHsiTHE O TOMOTE€HHBIX U T€TEPOreHHBIX 1 bubmmorexa LTOK
P https://m.edsoo.ru/00adbe9a
peakiusx
[TonsTHE O XMMHUYECKOM paBHOBECHU. DaKTOpHI,
8 BIIMSIONINE HA CKOPOCTH XUMHUUYECKOH pPeaKuu U 1 bubnnorexa [OK
p P https://m.edsoo.ru/00adc28c
MOJIOXKEHUE XUMHYECKOTO PaBHOBECHS
9 OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU 1 bubamorexa LIOK
peartt https://m.edsoo.ru/00adcade
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Teopust 2IEKTPOTUTUIECKON TUCCOIIUAIUH. bubnmoreka [HOK
10
CunbHbIe U clladble 3JIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HonHbIie ypaBHEHUS PeaKIUit bubmmorexa [TOK
P peaxtt https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B
12 CBETE MPEJICTABICHUN 00 SJICKTPOIUTUYECKOM bubmorexa HOK
P P https://m.edsoo.ru/00add5d8
JIUCCOIMAIAN
XHWMHYECKHE CBOWCTBA COJNEHN B CBETE
13 MPEJICTABICHU 00 STIEKTPOTUTHICCKON bubmorexa [IOK
pel P https://m.edsoo.ru/00add8b2
JUCCOIMAIINN
14 [TonaTue o ruaponuse conen bubmmorexa LIOK
P https://m.edsoo.ru/00add9d4
KonTtponbnas padora Ne2 mo teme
15 «INEKTPOTUTHYECKAS TUCCOLUALINS. X UMUUECKHE bubmmorexa [IOK
p A HHATH https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPax»
bubaunoreka [JOK
16 O0001eHre 1 cucTeMaTH3aIUs 3HAHUH
- t https://m.edsoo.ru/00addd12
17 [IpakTuueckas padora Ne 1. «Pemenue bubnuoreka [IOK
AKCHEPUMEHTAIBHBIX 3a7a4)» https://m.edsoo.ru/00addbfa
18 OO611ast xapaKTeprUCTHUKA TAIOT€HOB. XUMUYECKUE bubnuoreka [{JOK
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopon. ComsiHasi KUCI0Ta, XMMUUECKHE bubmorexa [IOK
CBOMCTBA, MOJIy4YE€HUE, IPUMEHCHHUE https://m.edsoo.ru/00ade104
20 ITpaktuyeckas pabora Ne 2 o teme «Ilonyuenue bubmuoreka LIOK
COJITHOM KHCIIOThI, U3y4EHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
1 Brrunciienust mo ypaBHEHUSIM XUMUYECKUX bubnuoreka [IOK

peakiuii, eCIM OJIMH U3 PEareHTOB J]aH B H30BITKE

https://m.edsoo.ru/00ade488
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bubmuoreka [JOK

22 OO01mas xapakTepucTuka 31eMeHToB VIA-rpynms
m p P pynt https://m.edsoo.ru/00ade64a
AnnorponHsie Mmoaudukanuu cepbl. Haxoxnenue
23 cephl U €€ COCTMHEHUN B IPUPOJIe. X UMUYECKHUE bubmorera HOK
pu PHPOIE. https://m.edsoo.ru/00ade64a
CBOWCTBA cepbl
CepoBopaopo, cTpoeHue, pu3ndeckue u bubnmoreka [IOK
24 .
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl ceprl. CepHas KuciaoTa, Gu3nIecKue u bubnuoreka [IOK
XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE
2% MPOMBIIIUIEHHOT'O CII0c00a MOMy4eHUsl CEPHOM bubnmoreka [JOK
KHCJIOTBI. XMMUYECKOE 3arpsi3HEHNE OKPYKaroLen https://m.edsoo.ru/00adec8a
CpeIlbl COeTUHEHUSIMH CEPhI
97 Brrunciienre MaccoBOil 1011 BBIXOJ1a MPOIYKTa bubmuoreka [{OK
peakuuu https://m.edsoo.ru/00adec8a
OO01mas XxapakTepUCTUKA SJIEMEHTOB V A-TPYIIIIBIL.
28 A3oT, pacipocTpaHeHHe B IpUpoie, (husndeckue u Br6mmorexa [JOK
> PACTID pv PUpOAE, https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
29 AMMHaK, ero GU3NIeCKue U XUHMHUIECKUE bubnnoreka [IOK
CBOICTBA, IIOJIyYEHHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
30 [Tpaktudeckas padora Ne 3 mo teme «Ilomydenune bubnuoreka IIOK
aMMUaKa, U3y4E€HHE €ro CBOWCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KHCIOTa, €€ QU3NUECKUE U XUMUYECKUE bubnuorexa [{JOK
CBOICTBa https://m.edsoo.ru/00adf306
Vcnonp30BaHUE HUTPATOB U COJICH aMMOHUS B
32 KaueCcTBE MUHEPAIbHBIX YI00OpPEHUI. X UMUUECKOe bubnuoreka [IOK

3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMHU
azora

https://m.edsoo.ru/00adf518
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docdop. Oxcun pochopa (V) u pochopHas

33 KHCIIOTa, PU3HUECKIE M XUMUYECKHE CBOMCTBA bubmnoreia LIOK
’ ’ https://m.edsoo.ru/00adf68a
MONTyYCHHE
Hcnons3zoBanue GpocdaroB B kKauecTBe
34 MUHEPATBHBIX YI0OpeHUil. 3arpsa3HeHue bubmorexa [TOK
P . YAODP AP https://m.edsoo.ru/00adfc20
npupoHO cpensl Gpocharamu
VYriepon, pactipocTpaHeHHE B IPUPOJIE, bubnuoreka [IOK
35 .
($U3UYEeCKUEe U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepona, ux GU3NIeCKre 1 XUMHUICSCKHE
. bu6mmoreka [JOK
36 CBOMCTBA. DKOJOTHYECKUE MPOOIEMBI, CBA3aHHBIC
https://m.edsoo.ru/00adfebe
c okcugoM yriaepoaa (IV)
37 VYronpHas KUCIOTa U €€ CONU Bubnuorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTueckas padota Ne 4 o teme "[lomyuenue
38 TIeKUCIIoro raza. KauectBeHHas peakiust Ha Brbnuorexa [IOK
T . beart https://m.edsoo.ru/00ae027e
KapOOHAT-UOH
39 [TepBoHayanbHbIC MOHATHUS 00 OPraHUYECKUX bubmuoreka LIOK
BEIIECTBAX KAK O COCIMHEHUSX YyIiiepoaa https://m.edsoo.ru/00ae054e
40 KpemHuii u ero coennHeHus Bubnuorexa [IOK
P 4 https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenune
41 SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Bakueiime bubamorexa LIOK
P 8 https://m.edsoo.ru/00ae0bf2
HEMETAJUTBI U KX COCTUHEHUS
42 KonTtponbnas padora Ne3 o reme «Baknenmme bubnnoreka [IOK
HEMETAJUTBI U UX COCAUHECHHUS https://m.edsoo.ru/00ae0e18
43 OO6mast xapakTepUCTHKA XMMHUYECKUX JIEMEHTOB bubnuorexa [{JOK

— MeTaJuI0B. MeTajuinyeckas CBA3b U

https://m.edsoo.ru/00ael03e
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MeTaJNInYecKasi KpUCTaUIMYecKas pereTKa.
duznyeckie cBOMCTBA METAJIOB

XUMHYECKUE CBOMCTBA METAJLIIOB.

bu6mmoreka [JOK

44
DIIEKTPOXUMHUYECKUHN Psi/l HATIPSKEHU W METAIIIOB https://m.edsoo.ru/00ae1156
OO6mue crocoOsI oTydeHus MeTaIoB. CIUIaBbL.
45 Beluncienus no ypaBHEHUSIM XUMHUUECKHUX bubnunoreka LIOK
pEeaKIuid, €CIIN OJIMH U3 PEareHTOB COACPIKUT https://m.edso0.ru/00ae1156
IPUMECH
46 [ToHsTHE O KOPPO3UHU METAILIOB bubmorexa HOK
PP https://m.edso0.ru/00ael1278
bubaunoreka [JOK
47
Ienourpie MeTan eI https://m.edsoo.ru/00ae14b2
48 OKkcuabl ¥ THAPOKCUILI HATPUSA U Kaaus bubmmorexa [OK
A P A p https://m.edsoo.ru/00ael4b2
49 [[lenouno3eMenbHbIE METAILTBI — KAJIBLIUHI U bubmmoreka [JOK
MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueiiime coemMHEHNS KaIbLU Bubmiorexa HOK
A 1t https://m.edsoo.ru/00ae15e8
51 O0001IeHE U CUCTEMATH3AIA 3SHAHUH
N N bu6mmoreka [JOK
52 K )
€CTKOCTB BOJIBI M CITOCOOBI €€ yCTpaHEHUs httos://m.edsoo.ru/00ae1886
53 [Tpaktuyeckas pabora Ne 6 mo teme "XKécTkocTh bubmuoreka [IOK
BOJIbI U METOBI €€ yCTpaHeHUs" https://m.edsoo.ru/00aelae8
bubmuoreka [JOK
4 An 7
> FOMUHIH https://m.edsoo.ru/00aelc64
b K
55 AmMorepHbIe CBOWCTBA OKCH/Ia U THAPOKCUIA nomorexa IO

https://m.edsoo.ru/00aelc64
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bubmuoreka [JOK

% Keieso 1 https://m.edsoo.ru/00ae1d86
57 Oxcuipl, TUAPOKCH B! U conu xene3a (1) u 1 bubnnoreka LIOK
xkenesa (110) https://m.edsoo.ru/00ae35e6
58 O06001eHre 1 cucTeMaTH3aIus 3HAHUH 1
[Tpaktuyeckas padora Ne 7. Pemenune
59 SKCIIEpUMEHTAILHBIX 33/1a4 110 TeMe «Baxueitne 1 bubmorera HOK
p a https://m.edsoo.ru/00ae3de8
MeTaJIJIbl U UX COECTUHEHUS
Boruncnenus no ypaBHeHUSIM XUMHUECKUX
60 peakiuii, eCIu OJIMH U3 PEareHTOB JaH B U30BITKE 1 bubnuorexa [{IOK
UJIU COAEPKUT IIPUMECH. Bolunciaenus MaccoBoi https://m.edso0.ru/00ae1750
JIOJIM BBIXOJ1a IPOAYKTA PEAKIHI
61 O00011IeHIE U CUCTEMATA3AINS 3HAHUI 1
62 KontponbHas pabota Ne4 o reme «Baxueiimme 1
METaJUTBl U X COSTUHEHUS)
63 BemiecTBa u maTepuansl B MOBCEAHEBHON KU3HU 1 bubnuoreka [IOK
YeJI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHYecKoe 3arps3HeHHe OKpYXKarollen cpebl 1 bubmmorexa LIOK
p by Hiet epel https://m.edsoo.ru/00ae4270
65 Ponb xuMuu B pemieHuu KOIOTHIECKUX TPodIeM 1 bubmorexa [IOK
p p https://m.edsoo.ru/00ae4270
66 PesepBHblIil ypok. O600111€HNE U CHCTEMAaTU3alUs 1 bubnuoreka IIOK
3HaHUU https://m.edsoo.ru/00ae0dOa
57 PesepHblii ypok. O000IIEHNE U CUCTEMaTH3AIIHS 1 bubmmoreka [IOK
3HaHUU https://m.edsoo.ru/00adh33c
68 PezepHblil ypok. O00011I€HNE U CUCTEMATH3AlNA 1 bubmuorexa [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
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