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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOro 00I1Iero o00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHOMN MTPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe eaepalbHON pabodeil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLEMIIHUU MPEnoaBaHus Y4eOHOro mpeaMeTa « XUMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMum ma€T TPENCTABICHUE O IIENSAX, OOIIEH CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHS OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAECT 00s3aTeNIbHOE IPEAMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pazienaM MU TE€MaM MPOrpaMMbl MO XUMHUHU, OMPEAENSIeT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTEPUCTUKH COoAEpKaHUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBfI3€i, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXcs, OINpeAeNseT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPeOOBaHMM K
pe3yJibTatam 00y4YeHHs] XUMUM Ha YPOBHE II€JICi M3yUeHHs MPeaIMeTa U OCHOBHBIX
BUJIOB Y4€OHO-IO3HABATEIbHOU JEATEbHOCTU OOYYaloIlierocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XWMHH CIY)XKHUT OCHOBOW Il (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCcTaBICHUNH O MATEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMUpPYEMbIE XUMHEH MpPEICTaBICHUS O B3aUMOIIPEBPAIICHUIX
PHEPrUM U 00 HBOJIOLMHU BEUIECTB B MPUPOJE, O MyTAX PEHICHUS TrI00aibHBIX
npo0eM YCTOMYMBOTO PA3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEeM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011eH U PYyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHUT BKJIJ] B (POPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmumxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTEeIhbHOCTH,
HKCIIEPUMEHTAJIbHBIX W MCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenUu(UKON HaydHOrO MBIIUICHHS, 3aKJaJblBa€T OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUY €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITXCs;



crocoO0CTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlaHHbIE HampaBjieHUsS B OOYYEHHUU XUMHH OOECIEYMBAIOTCS CIEIU(DUKOMN
COJCp)KaHUsl  y4yeOHOro  TpeaAMeTa, KOTOpPBIM  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha OMPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TMOHSTHM
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona Kk €€ m3ydeHuto. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHH30BaHbI TI0 TPHHIIUITY
MIOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
pPa3HOrO YPOBHSI:

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

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHSI U TOJyYEHUS
V3y4aeMBbIX BEIIECTB.

OcBoeHHME MpPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJCTABICHUS O XMMUYECKOW COCTABJIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOIO OTHONIEHUS K HAay4YHOMY 3HAaHHUIO U
MEeTOJaM TMO3HaHHs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYKaIOMUA MUDPH,
«buonorus. 5-7 knaccel» U «Pu3nKa. 7 KIacc.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEeIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUU — Ba)KHEUINUX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAaHWS TPU U3YYCHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHMH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JESITEIIbHOCTH, OCBOCHHHM TPaBHJ OE€30MacHOTO OOpalleHHsl C BEUIECTBAaMHU B
TIOBCEIHEBHOM JKU3HH.

[Tpu u3yyeHun XMMHUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENU TaKUE 1IEeTH, KaK:

— (GOopMHUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4aromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOPA3HOW AESITENHLHOCTH, TMO3HAHWA W CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIMH), MMEIOIUX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ¢opmupoBanne o00meld (YHKIIMOHATFHOM H  €CTeCTBEHHO-HAyYHOM
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHA OOBSICHATH W OLICHWBATH SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJIb3YsS 3HAHMS U OIbIT, MOJYYCHHBIE MPU U3YYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHMH MNpoOJeM B IOBCEIHEBHOM >KU3HH U
TPYZIOBOM JESATEIIBHOCTH;

— (QopmupoBaHue y OOy4yarolmuXxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUA LEHHOCTH XUMHUYECKMX 3HAHMWA [UIsi BBIPAOOTKHM SKOJIOTMYECKU
IEJIeCO00Pa3HOTO TOBEACHUS B OBITY W TPYAOBOH JEATEIHHOCTH B IEISIX
COXPaHEHUS CBOETO 37I0POBbsI U OKPYXKAIOIICH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS OOIICUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOGMUIS M HANpPaBIEHHOCTH AAbHEHIIIETO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111ero oOpazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BeulecTB. [loHsATHE 0 MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesnenus cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBasi J0JisI XUMHUYECKOTO 3JIEMEHTA B
COCJIMHEHUH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3b KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUM.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKHEe ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KECHHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuui IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINHUCAHUE
bU3MYeCKuX CBOWCTB 0O0pas3lloB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJICHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIMs BOJABI) U XMMHUYECKUX (TOpPEHHME CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONHUCAaHWE TNPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuuid (pas3sioKEeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoieicTBHE Kene3a ¢ pactBopoM cosd meau (11,
M3y4eHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUISAIMS, XpoMaTorpadusi, MpoBeIeHUE OYUCTKU MTOBAPESHHON
coid, HaOJIOJEHWE W  ONHUCAHWE  PEe3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(IIapOCTEPKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopox — 351eMEHT U MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcuppl. [Ipumenenme kucmopoma. CrocoObI



MOJIYYeHHUST KHUCIopoJa B JjabopaTopuu W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTporHas MoAU(pUKALNS KHCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peaKUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOI0 3(pdekTa, pazpylieHue 030HOBOTO CIOSI.

Bonmopon — nsnemeHT M mpocTtoe BemecTBo. Haxoxknenue Bomopoxa B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHust. Kucmotel u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBIL.
HaceiieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOpHUMOCTh BEMIECTB B BOJE.
MaccoBas 10Ji1 BELIECTBA B PaCTBOpE. XMMHUUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pacTtBOpOB B Ipupose M B KU3HU 4esioBeka. KpyroBopot BoAbI B IpUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenkiatypa oxcumoB. @Du3nmdeckue HU XUMHUYECKHE
cBOMCTBa OKCHUIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KuUCHOT. Psan aktuBHocTtM MetaimoB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHue, pAaCIO3HABAHUE M H3yYEHHUE
CBOWMCTB BoJOpoaa (ropeHue), B3auMojeiicTBrue Bogopoaa ¢ okcuaoMm menu (1)
(BO3MOXKHO HCIOJIb30BAaHUE BHAEOMATEpUaioB), HaOIIOAEHHE OOpa3lOB BEILECTB
KOJIMYECTBOM 1 MOJb, HCCIIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEIIECTB C
pA3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJICOMATEPHUAIIOB),



uccienoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHIAMKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzydeHue B3zaumojeinctsua okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEaklUUil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHI, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoanueckuii 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (GopMbl
[Tepuonnueckoit cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoast
u rpynmbl. OU3nyecKud CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAJANYyCca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykh W mnpaktuku. [l. V. MeHneneeB — y4€HbIN U
IPAKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus.  OKUCIUTEIBbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNS] U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIMX  NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuy pa3oKeHHsl, COSIUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyUHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIS1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHaiIW3, CHUHTE3, KiIacCuPUKalus, TIEPUOANIYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIECTBA, Ia3, (pU3MUYECKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMHUYECKUX DJIIEMEHTOB IMEPBBIX TPEX TNEPUONOB, Kaiuus, KalblUsi M HX
COCIMHEHU B COOTBETCTBUHM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakiuii Mo pa3inyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIIOBOMY 3(deKTy, IMo
W3MCHEHUIO CTETNICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOPaTHMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XHUMHUYECKUX peaknusX. [IoHsITHEe 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. MakTopwl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBiienue YPaBHEHUM



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHMM C  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CI1A0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTaBICHUNA 00 IICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOLUUALMU KHCJIOT, WIEJI0YEe H COJeH
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MATEpPHAIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKM  MPOTEKaHHWA  peakuuid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHUE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3iioKEeHUs, COCIUHEHMs), pAclO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METallaMH, HEMEeTa/llaMH, [Ieno4amMu). XJIO0POBOAOPO/I.
CosisiHasg KHUCJIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHuE. [lelicTBue
XJIOpa M XJOPOBOAOPOJa HAa OpPraHWM3M 4YeJoBeKa. BakHeWlne XJIOpUABI U X
HAaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepuctuka 31eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe cTeneHu okucieHus. CTpoeHue u (Puanyeckue CBONCTBA
IPOCTBIX BEILIECTB — KUCIOPOJAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3MUeCKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAY€CTBEHHAs peaKlus Ha



cyne¢ar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
buznyecKknue 1 XMMHUYECKHE CBOMCTBA, NOMyuyeHUe U nmpuMenenne. Conu aMMOHus,
ux (U3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT W  crheruduuecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4eCKOe 3arpsi3HeHUEe OKPYXKalolle cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, u3MIecKre U XUMHIESCKUE CBOMCTBA,
nosyueHue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPESHUI.

OOmast xapakTepuctuka 31eMeHTOB |V A-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTtBa. AncopOnusa. Kpyrosopot yriaepona B mpuponae. OKCUIbl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3NYeCKrue U XMMUYECKHE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MMOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHl UX mepepaboTku (O€H3MH), UX poJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloOBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUIM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpemMHusi B mpupoae. OOume npeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, X HCIOJIb30BAaHUE B
ObITYy, B MPOMBILIUICHHOCTU. BakHeiilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOW KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPUI-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaXkarouire (PU3NYECKUe M XUMUYECKHE CBOWMCTBA
TraJIOr€HOB M WX COEJIMHEHHH (BO3MOXXHO HMCIOJIb30BAHUE BUIAECOMATEPUAIIOB),
O3HAKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJb30BaHUE
BHJICOMATEpUAIIOB), HAOJIIOCHUE Mpollecca OOYTJIMBaHUS caxapa I0J] JIeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBiIeHHON CEPHOI KUCIIOTHI, MPOBEIEHNE KaUeCTBEHHOW peakuu Ha CyJbgaT-
MOH W HAOJI0JIeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBOMcTBaMM a3oTa, (ochopa M MX coeAMHEHUH (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupaHue, paclo3HaBaHME M M3yYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCJIOTHI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Moenen
KPUCTAIUIMYECKUX pemEToK anmasza, rpadura, (QymiepeHa, O3HAKOMIIEHUE C
IPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEUIECTB AaKTHUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJyuyeHHe, cOOMpaHue, paclo3HaBaHUE U M3yUYEHHE
CBOMCTB YIJIEKHCIIOTO rasa, MpOBEJICHHE KaueCTBEHHBIX PEaKIUi Ha KapOOHAT U
CUWIMKAaT-UOHbl W M3YYCHHE TMPU3HAKOB UX MPOTEKAaHUs, O3HAKOMIIEHHUE C
NPOAYKIMENW CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 110 TeMe «BakHeuIre HeMeTaulbl U UX COCAUHEHUS.

MeTtaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxenus B Ilepmommyeckon cucreMe XuUMUYECKUX dieMmeHToB [J[. U
MenpaeneeBa u ctpoeHus atoMoB. CTpoeHHre MeTayuioB. MeTtauyeckas CBsA3b U
METajuIMyecKass  KpUCTaUIMYecKass  pemérka.  ODJIEKTPOXMMHUYECKHU  psil
HaIpspKeHU MeTaioB. Ousznueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CrocoObl Mody4yeHus: MeTamioB. [loHSATHE O KOpPpO3UM METauiOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppo3uu. CraBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTawIbl: MONOXKEHUE B llepruonnueckoil cucTeMe XMMHUYECKUX
anementoB . M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). Okcuiabl u



TUJIPOKCUABl HaTpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M HUX
COCJIMHCHUH.

[[lenoyHno3emenbpHble METAUIbl MarHMid M KaJblMH: IIOJIO)KEHHE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
MX aTOMOB, HaX0XkJAEHUE B Npupoae. PU3nUeCKue 1 XMMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelne coequHEHUS Kalblus (OKCHJ, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AJtoMUHUN: TIo10keHKE B [leprondeckoil cucteMe XuMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHUE CBOMCTBA altOMUHUSA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
aJIIOMUHMS.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBA xkese3a. OKcu b, Tuapokcuabl U conu xxenesa (I1) u xenesa
(1), mx cocraB, CBOWCTBA U TOJyUEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOWMCTBAMH, HW3YYCHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJB30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(I u xenesza (111), meau (1), HaOMIOACHNME U ONMMCAHUE MPOILIECCOB OKPAIIMBAHUS
MJaMEHH MOHAMM HaTpusl, Kajdusid U Kalblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BakHenine
METAaJJIbl U UX COCAMHCHU .

XHMHUA M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolleld cpesnl (MpeneibHas JOoMmyCcTUMas
KOHIIeHTpalrus Bemiects, aaiee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

n3yyeHue oOpaslioB MaTepuUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mesricnpeomemmnuwle céasu



Peanuzamus MeXmpeaMeTHBIX CBA3€H MpW W3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMMX ECTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpWs, aHalM3, CHUHTE3, KiacCUPUKAIMA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeTb, SBICHUE, IMaPHUKOBBIN
s PekT, TEXHOIOTHS, MaTePUAITHI.

duszuka: Marepusi, aToM, DOJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAIITMIECCKAS
peméTka, CIuiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIMTATEIIbHOU JEATEIBHOCTA B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUN W
pPaCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HacJeIHI0, NOHMMAaHHUS 3HAYEHHUS XWMHUYECKOW HAayKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpManuein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpaskKAaHCKOr0 BOCUTAHMA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MAESITENbHOCTH MPH
BBIMIOJITHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3aJa4, BBIMNOJHEHUH XUMHYECKHUX
HKCIEPUMEHTOB, CO3/1AHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHHE M TOCTYNKH CBOMX TOBapUUIEH C MO3ULUU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI OCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOOUMbIE Uil OOBSCHEHUs HaOJI0JAaeMbIX MPOLIECCOB U SIBICHMI,
MO03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOM KyJIbTYpPbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHHUYECKHUMHU CpEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM U  HCCIEA0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEUIIEM;

4) popmMupoBaHUS KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKHU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/IEHUs TIpaBWJ  OE30MAaCHOCTH TMpU  OOpaIieHuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) TpyA0BOT0 BOCIIHTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBAXKEHHUE K TPYLy M pe3yjbTaTaMm TPYJOBOH JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyAIbHON TPAGKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOM CpeIe;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, OHUMAaHUE [IEHHOCTU 3I0POBOTrO U
O0e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJI O€30MACHOTO MOBEICHUS IpU padOTe ¢ BELIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJI ITOBBIIIEHUS
YPOBHSI  9KOJIOTUYECKOW  KYJNbTYpPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOecreunBaioT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHHN (BBIIETSATHh UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BATh
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIaCCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe TMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBbIBATh MHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyrna W YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33714, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3YyYaeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIUA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMbBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA.

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa IO T[UIAHUPOBAHWIO, OPraHU3alM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JIUTEpaTypa XHUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPECUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIC METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJWMBIX I BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO THUIIA, TPUOOPETEHHE OTbITa B
00JIaCTH ~ UCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumMu opmamMu rpadyKu U UX KOMOWHALMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxaaeMoill  TeMbl, (OpMYJIHpPOBaTh CBOM  MPEHJIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIE  pPe3yJbTaThl  IMO3HABATEIILHOU
NEeATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIHUI0
pEe3yAbTaTOB BBINOJHEHHUS] XUMHUYECKOTO JKCIIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAILUS
COBMECTHBIX JICWCTBUW, OIpeleJeHHe KpPUTEpUEeB IO OIIEHKE KauecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmact «XUMHS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K konIy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PeaKius, KiIacCU(PUKAIUS PEaKIil: peaxiuu
COCAUHEHHUsI, pEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
o0MeHa, IK30- U PHAOTEPMHUYECKUE PEaKIUHU, TEIJIOBOM 2(PDEKT peakiuH,
AP0 aToMa, JJIEKTPOHHBINA CIIOM aromMa, aToMHas OpOUTaTb, PaJNYC
aToMa, XUMHYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas J0Jis BEIIECTBA
(TpolieHTHAsl KOHIIEHTpAIusI) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHHUS MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3nyaTh TMOHITUS «TJIaBHAA
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHYeCKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO dJIEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBRA,
XUMHYECKHE peakIiuy (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEAKIUH
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKIIHI;

IIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHUYECKHX TPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 1o (opmyIie
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATH OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATeIbHOCTH — aHAJIHN3
U CUHTE3, CpaBHEHHE, 00OOIECHHE, CHCTeMAaTH3alluio, KIacCHU(pUKAIHIO,
BBISIBJICHHE TPUYMHHO--CIICJACTBCHHBIX CBSI3eH — JJISl M3YYCHHS CBOWCTB
BEIIECTB M XWUMHUYECKHUX pEaKIui, €eCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHUE, W3MEpPEHUE, MOJICTUPOBAHHUE, IKCIICPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

cCleoBaTh ~ NpaBWJIaM  [OJIB30BAaHMSI ~ XMMHUYECKOH  TOCyAOH W
7a00paToOpHBIM O0OpYIOBaHWEM, a TaKXe TNpaBWiIaM OOpaIIeHUus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH IO  BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYyYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh WU TPOBOAWTh  XUMHUYECKHE  OKCIIEPUMEHTBHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMYECKHUX NOHATHWA: XHWMHUYECKUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKUCJIUTENb,  BOCCTAHOBUTENb, OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasi CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIECKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTaHWYECKUX COEIMHEHHM, THI KPUCTALIMYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHUCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHasg mnoArpymmna (A-rpynma)» U «mododHas
noarpynna (b-rpynma)», manbple U OOJbIIHME MEPUObI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacnpeneieHue WX TI0 DJIJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npenesiax MajlbIX MEePUOIOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJIEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOr0 »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOiogaTh  MpaBuja  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TaKKe IpaBWia OOpaIllCeHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OINBITHBIM MYTEM XJIOpUI-, OpOMU/-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METaJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPalliid MBICTUTENbHON JIEATEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alMIO, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi M3Y4YEHHUs CBOWCTB BEUIIECTB U
XUMUYECKUX pEaKIUid, €CTECTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbBbIE
Ne HaumMmenoBanue
(undposbie)
n/  pa3aenaoB H TeM Bcer  KouTpoasH IMpakTHyeck
oOpa3oBaTe/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
Paszgea 1. [lepBoHayanbHble XUMHYECKHE OHATUHSA
XuMHs — BayKHas
00J1aCcTh
bubmunoreka LIOK
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/7f4183
MIPaKTUYECKON 7¢
NEesITEIbHOCTH o
yeJoBeKa
BemectBa u bubmunoreka LIOK
1.2 XHUMHUYECKHE 15 1 https://m.edsoo.ru/7f4183
peakuu ic
Utoro mo pazneny 20

Paznen 2. BaxHeiiluue npeacraBu

TEJIN HECOPraHUYECCKHUX BCIIECTB

Bo3zayx.
bu6mmoreka [IOK

Kucnopon.

2.1 6 https://m.edsoo.ru/7f4183
IToustue 06 7¢
OKCHIIax o
Bonopoa.Ilonsitue bu6nuoreka [IOK

2.2 0 KHCJIOTax U 8 1 https://m.edsoo.ru/7f4183
COJISIX ic
Bopa. PacTBopbi. bu6mmoreka [IOK

2.3 ITousarue o6 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHHSAX 7c
OCHOBHBIE KJIACCHI bubmunoreka LIOK

24 HEOPTaHUYECKUX 11 1 1 https://m.edso00.ru/7f4183
COCIMHEHU I 7c

Hroro mo pazaeny 30

Paznen 3. llepnonnueckuii 3axkoH u Ilepuoguyeckasi cucreMa xumnueckux djaementon /1. U.
MenpeneeBa. CtpoeHune aToMoB. XuMuveckasi ¢Bsi3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE

peakuuu
[Tepuoanueckuit
bubmunoreka LIOK
3aKOH U
3.1 a 7 https://m.edsoo.ru/7f4183
epuoInYecKast 7c
cucremMa



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

XUMHNYCCKHUX
anemenToB . U.
Mennene-eBa.
Ctpoenue aToma

I[TPOTPAMME

Xumu4aeckas
CBS3b. bu6mmoreka [IOK
3.2 OKHUCITUTENTBHO- 8 https://m.edso0.ru/7f4183
BOCCTaHOBUTEIIbH ic
bIC PEAKINH
Bbubmunoreka LIOK
Hroro mo pazaeny 15 https://m.edsoo.ru/7f4183
Ic
bubmunoreka LIOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 68
YACOB IIO



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

9 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(undposbie)
n/  pasiesioB M TeM Becer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
n NporpamMmel 0 bie padoThI ue padoThl
pecypchbl
Pasznen 1. BenrecTBO U XUMHYECKHE PeaKIUU
IToBTOpEeHue u
yriyonenue Bbubnuoreka LIOK
11 3HAHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasaenoB Kypca 8 36
KJ1acca
OcHoBHBIC
bu6mmoreka [IOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHYECKUX 36
peakuuii T
DNEKTPOIUTHUECK
ast TUCCOLMAITHUA. bubmuorexa [JOK
1.3 XUMHUECKHE 8 1 1 https://m.edsoo.ru/7f41a6
pEaKIuy B 36
pacTBopax
Hroro o pasaeny 17
Pa3zgen 2. HemeTa/sIBI M HX COeTUHEHU S
OO6mas
XapaKTePUCTHKA
bu6mmoreka [IOK
XUMHUYCCKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
anemeHToB VIIA- 36
TPYIIIBI. o
I"ajgorensl
OO6mas
XapaKTEePUCTHKA
Bbu6nmuoreka [JOK
XAMHYECKUX
2.2 6 https://m.edsoo.ru/7f41a6
aneMeHToB VIA- 36
rpynmnsl. Cepa u eé o
COCMHEHHUS
O061mas
XapaKTEePUCTHKA
Bbu6nuoreka [JOK
XAMHYECKUX
2.3 7 1 https://m.edsoo.ru/7f41a6

351eMeHTOB VA-
rpynmnsl. A30T,

dochop u ux

36



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

COCIMHCHU

O061mas
XapaKTePUCTHKA
XUMHYECKUX bubmuorexa [JOK
2.4 s1meMeHTOB |VA- 8 https://m.edsoo.ru/7f41a6
rpyInsl. YTiaepos 36
Y KPEMHHUM U UX
COEIUHEHHNS
Utoro mo pazneny 25
Pa3zgen 3. MeTa/iibl M HX COeIMHEHUA
. Bbu6nuoreka [JOK
006
3.1 HiHe coonctsa 4 https://m.edsoo.ru/7f41a6
METAIIOB
36
Baxneiimme Bbu6nuoreka [JOK
3.2 METaJUIBI U UX 16 https://m.edsoo.ru/7f41a6
COCOUHCHMUS 36
Hroro mo pazaeny 20
Pasznen 4. Xumus u okpyxamomas cpeaa
BemectBa n Bbu6nuoreka [JOK
4.1 MaTrepuabl B 3 https://m.edsoo.ru/7f41a6
KHU3HH YeJIOBeKa 36
Utoro mo pazneny 3
bu6mmoreka [IOK
PeszepBHOE Bpemst 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne KoauuecTBO 4acoB JJIeKTPOHHbBbIE
Konrpossr = IlpakTuue Aara uugposkIe
Tema ypoka Bce usyue
n/ o HbIe CKHe o 00pa3oBaTeJbHbIE
n padoThI padoThI pecypchl
[Ipeamer xumum.
POl XUMIH B bu6mmoreka [IOK
1 I 1 https://m.edsoo.ru/ff
0d210c
Tema u BemecTnBa
Ilonsarue o but6mmoreka [IOK
2 METO/IaX MO3HAHMS 1 https://m.edsoo.ru/ff
B XUMHH 0d227e
[IpakTnueckas
pabora Ne 1
«[IpaBuna paboTs
B IAGOPATOPHH K bu6mmoreka [IOK
3 MpHEME 1 1 https://m.edsoo.ru/ff
0d23dc
oOparieHus ¢
1a60paTOPHBIM
000pyI0BaHUEM)
YucTeic BemecTBa but6moreka [IOK
4 u cmecu. CriocoObl 1 https://m.edsoo.ru/ff
paszeneHus cMecen 0d26ca
[IpakTnueckas
pabota Ne 2
«Paznencuue bubmmoreka ITOK
5 cMmeceil (Ha 1 1 https://m.edsoo.ru/ff
puUMepe OYUCTKH 0d28c8
MMOBAPEHHOM
COJIN)»
ATOMBI I bubmoreka [IOK
6 MOTEKY TE 1 https://m.edsoo.ru/ff
0d2a6c
XuMu4eckue
DJIEMCHTEL. 3HAKH but6mmoreka [IOK
7 (cuMBOJIBI) 1 https://m.edsoo.ru/ff
XUMHYECKAX 0d2be8
3JIEMEHTOB
8 [IpocTtsie u 1 bubmmoreka [JOK



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

CJIOJKHBIC BEIICCTBA

https://m.edsoo.ru/ff
0d2a6c

ATtomHO- bu6mmoreka [IOK
9 MOJIEKYJISIPHOE https://m.edsoo.ru/ff
yUYCHHE 0d2d50
3aKO0H MOCTOSIHCTBA
COCTaBa BEIIECTB.
Xumu4aeckas
(bopmyTa. but6moreka [IOK
10 https://m.edsoo.ru/ff
Banentnocts
0d2eae
aTOMOB
XAMHYECKHX
3JIEMEHTOB
OtHOocHUTEILHAS
aToMHas Macca. bu6mmoreka [IOK
11 OTHOcHUTENbHAS https://m.edsoo.ru/ff
MOJICKYJISIpHasT 0d323c
Macca
MaccoBas mois
N HMIHECKOro but6mmoreka [IOK
12 S eMeHTA B https://m.edsoo.ru/ff
0d350c
COCOUHCHUH
KoauuecTBo but6moreka [IOK
13 BelecTBa. MoJib. https://m.edsoo.ru/ff
MounspHas Macca 0d5230
dusndeckue u
XHUMUYCCKHEC bu6mmoreka [IOK
14 SIBJICHUSI. https://m.edsoo.ru/ff
XuMuueckast 0d37fa
peakuus
[Ipu3Haku u
YCIOBHS bubnanoreka LIOK
15 IIPOTEKAHUS https://m.edsoo.ru/ff
XUMHUYECKHX 0d3al6
peaKkuuit
3aKOH COXpaHEHHUS
MAacChl BEIICCTB. bubmorexa HOK
16 R——— https://m.edsoo.ru/ff
0d3b88
YpaBHEHUSA
Brruncnenus bubmunoreka LIOK
17 KOJIMYECTBA, MAaCChI https://m.edsoo.ru/ff

BC€IICCTBA I10

0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

YPaBHEHUSAM
XUMHYECKAX
peaxkuuit

18

Knaccudukanus
XUMHNYCCKHUX
peaxkuuit
(coenuHenws,
pa3ioxKeHus,
3aMeleHus,
oOMeHa)

but6mmoreka [IOK
https://m.edsoo.ru/ff
0d3f34

19

M. B. JlomoHOCOB
— Y4EHBIN-
DHIUKJIOIIEIHUCT.
0O0001eHne 1
CHCTEMAaTU3allHs
3HAHUMN

bubmunoreka LIOK
https://m.edsoo.ru/ff
0d40c4

20

KonTponbhas
paborta Nel mo
TeMe «BemecTBa u
XUMHUYECKHE
peakium»

bubmunoreka LIOK
https://m.edsoo.ru/ff
0d4290

21

Ananmmuz
KOHTPOJIbLHOU
pabots1.PaboTa Han
ommbOkamu.Bo3myx
— CMeECh Ia3oB.
Cocras Bo3ayxa.
Kucnopon —
3JIEMEHT U TIPOCTOe
BenlecTBo. O30H

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d448e

22

duznueckue u
XUMHYECKHE
CBOMCTBaA
KHCIIOpOJia
(peakiuun
OKHCJICHHS,
ropenue). [lonstue
00 okcugax

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d4614

23

Crnioco0sl
TIOJTyYCHUS
KHCIIOpO/ia B
1a00paTOpUH U

bubmunoreka LIOK
https://m.edsoo.ru/ff
0d497a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

MMPOMBIIIJICHHOCTH.
[Ipumenenue
KHCII0po/ia

TemnnoBoit a3 ekt
XUMUYECKOU
peaKIiu, OHATHE
0

bubmunoreka LIOK

24 https://m.edsoo.ru/ff
TEPMOXUMHUYECKOM 0d4790
YpaBHEHUH, IK30- U
SHAOTEPMHUECKUX
peaKusx
TommBo (HedTh,

YTOJIb U METaH).
Bbubmunoreka LIOK
3arpsi3HeHUE

25 5 https://m.edsoo.ru/ff
BO3/yXa, CIIOCOOBI Oddcaa
ero
PEIOTBPAIIICHHS
[IpakTrueckas
pabota Ne 3 mo
teMe «llomyuenue bubnmoreka [JOK

26 U coOupanue https://m.edsoo.ru/ff
KUCIIOpO/Ia, Od4ae2
U3YYCHUE €T0
CBOWCTB»

Bonopon —
3JIEMEHT U IIPOCTOE bu6nuoreka [IOK

27 BEIECTBO. https://m.edsoo.ru/ff
Haxoxnenue B 0d4ddo
npupojie
dusnyeckue u
XUMHNYCCKHUEC
cBOMCTBA bubnuoreka [JOK

28 https://m.edsoo.ru/ff
BOAOpOAA. 0d4ddo
IIpumeHeHue
BOJIOpOZA
Momstie o bubmuoreka [{OK

29 https://m.edsoo.ru/ff
KHUCIIOTaX U COJISIX 0d50d2
CriocoOmr
S — bubmuoreka [{OK

30 . https://m.edsoo.ru/ff
BOJIOPOJA B

naboparopuu

0d4ddo



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[IpakTnueckas
pabota Ne 4 o
teme «llomydyenue

bub6munoreka LIOK

31 u coOupanue https://m.edsoo.ru/ff
BOJIOPOJA, 0d4f42
U3YYCHUE €T0
CBOMICTB»
MounsipHblii 00bEM bubmmoreka [JOK
32 rasos. 3aKoH https://m.edsoo.ru/ff
ABoraapo 0d542e
Bruucnenus
00BEMa,
KOJINYECTBA
Bbubmunoreka LIOK
BEIIlECTBa rasa I1o
33 https://m.edsoo.ru/ff
€ro N3BECTHOMY 0d5540
KOJIMYECTBY -
BEIICCTBA NUJIN
00BEMY
Brruncnenus
00BEMOB T'a30B 110
ABHCHIIO but6moreka [IOK
34 yp https://m.edsoo.ru/ff
peaxkuuu Ha“OCHOBe 0d5708
3aK0Ha 00BEMHBIX
OTHOIIEHWI Ta30B
dusndeckue u bu6mmoreka [IOK
35 XUMUUYECKHE https://m.edsoo.ru/ff
CBOMCTBA BOJBI 0d587a
CocTaB OCHOBaHHIA. bubmunoreka LIOK
36 IToustue 06 https://m.edsoo.ru/ff
WHJIUKATOpax 0d59e2
Bonma kak
pacTBOPHUTEIb.
Hacreimiennsie u
bubmunoreka LIOK
HEHACBIIIICHHBIE
37 https://m.edsoo.ru/ff
PacTBOPBL. 0d5b40
MaccoBas noins -
BEIIECTBA B
pacTtBope
[IpakTrueckas
aGota Ne 5 10 bubmunoreka LIOK
38 P B https://m.edsoo.ru/ff

TEME
«IIpurorosienue

0d5eba



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

pacTBOPOB €

onpeaenE¢HHON

MacCOBOH J0JIeH

PacTBOPEHHOTO

BEIIIECTBAY

KoHnTtponbHas

paBora Ne2 110 bubmmoreka [JOK
39 reme «Kucnopox https://m.edsoo.ru/ff

’ 0d6342

Bonopoa. Bona»

Amnanus

KOHTPOJIBHON

pabotsl. Pabota bubmmoreka [JOK
40 HaJl OIITMOKAMHU. https://m.edsoo.ru/ff

OKCHIBI: COCTaB, 0d664e

Kiaccudukanus,

HOMCHKIJIaTypa

[Tonyuenue u

XHMHYECKHE

CBOICTBA bubmunoreka LIOK
41 KUCJIOTHBIX, https://m.edsoo.ru/ff

OCHOBHBIX U 0d664e

aM(OTEPHBIX

OKCHJIOB

OcHoBaHus:

COCTAR bubmuoreka [{OK
42 K.]IaCCI/I’ PR https://m.edsoo.ru/ff

’ 0d67ca

HOMCHKIJIaTypa

[Tonyuenue u

MIIECKIE bubmuoreka [{OK
43 N https://m.edsoo.ru/ff

CBOMCTBa ) 0d67ca

OCHOBaHHUU

Kucnotsr: cocras, bubmunoreka LIOK
44 Kiaccudukanus, https://m.edsoo.ru/ff

HOMEHKJIaTypa Odfee?

[Tonyuenue n bu6nuorexa [IOK
45 XHUMHUYECKHE https://m.edsoo.ru/ff

CBOMCTBA KHUCIIOT Odfee2

Conu (cpenuue):

HOMEHKJIATYypa, bu6nuoreka [IOK
46 CIIOCOOBI https://m.edso0.ru/00

MOJTYYCHHUS, ad9474

XUMHUYCCKUC



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

CBOMCTBA

[IpakTnueckas

pabora Ne 6.

Pemenne

9KCIIEPUMEHTAIIBH bu6nuorexa [IOK
47 bIX 3a7a4 110 TEME https://m.edso0.ru/00

«OcHOBHBIE ad9b7c

KJIaCChI

HEOPTraHUYECKHUX

COCTUHEHUI)

TI'enernueckas

CBSI3b MEXKIY bubmoreka [IOK
48 KJIaccaMu https://m.edso0.ru/00

HEOPTraHUYECKHUX ad9a50

COCTMHEHUN

O06o06mieHNEe U Bbubmunoreka LIOK
49 CHCTeMaTH3aIlHs https://m.edso0.ru/00

3HAaHUH ad9ch2

KoHnTponbHas

pabora Ne3 mo

teme "OCHOBHbBIC bubmorexa HOK
50 https://m.edso0.ru/00

KJIaCChI ad9ela

HEOPTraHUYECKHUX

coenuHeHun"

Amnanus

KOHTPOJIbLHOU

pabots1.PaboTa Han

ommOkamu.llepBrie

TTOTIBITKH bubmunoreka LIOK
ol KI1acCU(UKALIUN https://m.edso0.ru/00

XMMHYECKUX adoffa

3JICMEHTOB.

Ilonsatue o

Irpymmnax CXOIHbIX

3JIEMEHTOB

[lepuonnueckuii

3aKOH U

[lepuoanueckast bu6nuorexa [IOK
52 crucrema https://m.edso0.ru/00

XUMHYECKHAX ada52c

anemenToB 1. 1.
Menneneena



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

[Iepuonsl, rpynisl,

bubmunoreka LIOK

53 https://m.edso0.ru/00
TTOATPYIHET ada52c
CrtpoeHue aTOMOB. bu6nuorexa [IOK
94 CocTaB aTOMHBIX https://m.edso0.ru/00
saep. M3oTonsl ada342
Ctpoenue
DJIEKTPOHHBIX
000J10Y€K aTOMOB bubmuoteka [JOK
95 9JICMEHTOB https://m.edso0.ru/00
[lepuonnueckon adabbc
cuctemsr /1. W.
Menneneena
XapakTepucruka
XUMHUYECCKOT'O
9JIEMEHTA 110 €0 but6moreka [IOK
56 TTOJI0’KCHUIO B https://m.edso0.ru/00
[Tepunonnueckoit ada824
cucteme /1. 1.
Menneneena
3HadcHUE
[Tepuoauueckoro
3aKOHA JIJIs
bubmunoreka LIOK
pPa3BUTHS HAYKU U
57 . u https://m.edso0.ru/00
npaktuku. . U. 2da96e
MenaeneeB —
Y4€HBIH, IEAAror u
TpaXKJaHUH
DIIEKTPOOTPUIIATET
bubmunoreka LIOK
BHOCTHh aTOMOB
58 https://m.edso0.ru/00
XUMHUYCCKUX
adaab8
3JICMCHTOB
Vonnas bu6mmoreka [IOK
59 https://m.edso0.ru/00
XUMHNYCCKas CBS3b
adac34
KoBanenThnas bubmunoreka LIOK
60 MOJISIpHAS https://m.edsoo.ru/00
XUMHUYECKAS CBA3b adaab8
KoBanentnas bu6mmoreka [IOK
61 HeToJIsIpHast https://m.eds00.ru/00
XUMHUYECKAS CBA3b adaab9
62 CrencHb bubmunoreka LIOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9

OKHCJICHHS https://m.edso0.ru/00
adae28
OKuCIUTENbHO- Bbu6mnoreka IIOK
63 BOCCTAaHOBUTEIIbHBI 1 https://m.edso0.ru/00
€ peakuuu adb076
o T — but6mmoreka [IOK
64 OCCTAHOBIHTET 1 https://m.eds00.ru/00
adb076
KonTponbhas
pabota Ned4 o
bubmunoreka LIOK
teme «CTpoeHue
65 aToMA 1 https://m.edso0.ru/00
) adb486
Xumu4yeckas
CBS3b)»
Amnanus
KOHTPOJIbHOU
paboter.Pabora Hax
omnOkamu.Peseps bubnmorexa LOK
66 —— 1 https://m.eds00.ru/00
' adb33c
O06o0061IcHNE U
CUCTECMaTHu3al s
3HaHUH
g?:gif:ﬁeyi(m but6moreka [IOK
67 D — 1 https://m.eds00.ru/00
. ad9ch2
3HAHUU
g?:gif:ﬁeyi(m bu6mmoreka [IOK
68 D — 1 https://m.edsoo.ru/ff
. 0d61c6
3HAHUU
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KoanyecTBo yacoB JJIeKTPOHHbIE
Tema ypoka Bee Kourpon  Ilpakruue il:;:e uugposbie
n/ bHBIE CKHe 00pa3oBaTeabHbI
I re padoThI padoThbI Ht e pecypchl
[Tepuonnueckuii
3aKOH.
[Tepronnyeckas bubmmnoreka ITOK
1 cucrema 1 https://m.eds00.ru/0
XUMHYECKHUX Oadb59e
ajeMeHTOB /I,
W. Menneneena
3aKOHOMEPHOCT
U B UIBMCHCHHUU
CBOMCTB but6mmoreka [JOK
2 XUMHUYECKHUX 1 https://m.edso00.ru/0
DJIEMEHTOB Oadb6b6
MEPBBIX TPEX
TIePUOJIOB
Knaccudukanus
1 HOMCHKITATY A bubmoreka [JOK
3 S — 1 https://m.edso00.ru/0
Oadb7e2
X BEILIECTB
Bunbr
XAMUYCCKOU but6mmoreka [IOK
4 CBSI3U Y TUIIBI 1 https://m.edso00.ru/0
KPUCTAINYECK Oadbac6
HAX PEMIETOK
KonTpoabHnas
pa6ora Nel mo
TeMe
«IloBTOpEHUE M
5 yrﬂyﬁfenne 1 1
3HAHU
OCHOBHBIX
pasaesioB
Kypca 8
KJ1acca»
Amnanus bubmunoreka LIOK
6 KOHTPOJILHOM 1 https://m.eds00.ru/0

pabotsr.Pabora

0adbch0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

HaJ OIIHOKaMH
Knaccudukanus
XAMHYECKHUX
peakuuii mo
pa3IUIHBIM
MpU3HAKAM

ITonstue o
CKOpOCTH
XHUMHYSCKOHN
peaKIu.
IlousTue o
TOMOT'E€HHBIX U
reTePOreHHBIX
peakuusx

bubmunoreka LIOK
https://m.edsoo0.ru/0
Oadbe9a

IlousTue o
XHUMHYECKOM
PaBHOBECHH.
dakTopsl,
BIIMSIOIINC Ha
CKOpPOCTb
XUMHYECKOM
peaKkuuu u
MMOJIOKEHHE
XHUMHYECKOTO
paBHOBECHUS

but6mmoreka [IOK
https://m.edsoo.ru/0
Oadc28c

OKHUCIIUTEBHO-
BOCCTaHOBHUTEID
HBIE peaKIun

bu6mmoreka [IOK
https://m.edsoo0.ru/0
Oadcade

10

Teopus
AIEKTPOJIUTUYEC
KOM
JIACCOIIAAIINH.
CuipHBIE U
cia0kIe
AJIEKTPOJIUTHI

but6mmoreka [IOK
https://m.edsoo0.ru/0
0adcd68

11

Honurie
YpaBHEHUS
peakuuii

but6mmoreka [IOK
https://m.edsoo.ru/0
0add448

12

XHUMHUYECKHE
CBOMCTBA
KHCJIOT U
OCHOBaHHUI B

but6mmoreka [IOK
https://m.edsoo.ru/0
Oadd5d8



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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CBETE
MPECTABICHUN
00
3IEKTPOJIUTHYEC
KOU

U CCOITMALUU

XUMHUYECKHUE
CBOWCTBA COJIEN
B CBETE

npejcTaBIeHHi bubmuoreka [{OK

13 o6 https://m.edso00.ru/0
0add8b2

AIEKTPOJIUTHYEC

KoM

JUCCOITHAITIT

Ilonstue o bubmunoreka LIOK
14 TUAPOITN3E https://m.edso00.ru/0

colen Oadd9d4

O06o0meHue u bubnuoteka [JOK
15 CUCTEeMaTH3aIus https://m.edso00.ru/0

3HAaHUH Oaddd12

[IpakTnueckas

pabora Ne 1. bu6nuoreka [IOK
16 «Pemenne https://m.edso00.ru/0

AKCTICPUMEHTAIT Oaddbfa

BbHBIX 32729

KonTpoabHnas

paGora Ne2 mo

TEMe

«JIeKTPOJIUTH bubmmoreka [JOK
17 yecKas https://m.eds00.ru/0

JUCCOIHAIHSA. OaddecO

XumMuieckue

peakuuu B

pacTBOpax»

Amnanuz

KOHTPOJIbHOU

pabotei.Pabota

HAT OMIHGKAMH bu6mmoreka [IOK
18 https://m.edso00.ru/0

Oo6mias
XapaKTEePUCTHKA
rajoreHOB.
XuMudeckue

Oaddfe2



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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https://m.edsoo.ru/00addec0
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CBOICTBA Ha
npuMepe XJiopa

19

XJI0pOBOAOPO.
Consnas
KHCJIOTa,
XUMHUYCCKUEC
CBOMCTBA,
MIOJIy4YE€HHE,
MIPUMEHCHHE

but6mmoreka [IOK
https://m.edsoo.ru/0
0adel04

20

[IpakTnueckas
pabota Ne 2 o
TeMe
«Ilonyuenue
COJIIHOU
KHUCJIOTHI,
HU3Yy4YECHHE €€
CBOMCTB»

but6mmoreka [IOK
https://m.edsoo.ru/0
0ade348

21

Breraucnenus 1o
YpPaBHEHUAM
XHUMHYCCKHX
peakuuii, eciu
OJINH U3
peareHToB J1aH B
H30BITKE

bubmunoreka LIOK
https://m.edsoo0.ru/0
0ade488

22

O061mas
XapaKTePUCTHKA
sreMeHTOB VIA-

TPYIIIbI

bubmunoreka LIOK
https://m.edsoo0.ru/0
Oadeb4a

23

AJITOTPOIIHBIE
MoauuKaIu
CEpBHI.
Haxoxnenue
cepel U €€
COCIMHECHUI B
MIpUpPO/IE.
XHUMHUYECKHE
CBOWCTBA CEPBI

bubmunoreka LIOK
https://m.edsoo.ru/0
Oadeb4a

24

CepoBopopon,
CTpOEHHUE,
¢duznveckue u
XUMHUYECKHE
CBOMICTBA

but6mmoreka [IOK
https://m.edsoo.ru/0
0ade802



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

25

Oxcuppl cepsbl.
CepHas
KHCJIOTAa,
dbuzmveckue u
XUMHYECKHE
CBOICTBA,
MIpUMEHEHNE

but6mmoreka [IOK
https://m.edsoo.ru/0
Oadea28

26

XHUMHUYECKHE
peakiu,
JIeKaIue B
OCHOBE
MIPOMBIIIIICHHOT
o cnocoba
MOJTy4YEHUs
CEepHOM
KHCIIOTBL.
XHUMHUYECKOE
3arpsi3HEHUE
OKpYy>Karoleu
Cpenbl
COEIMHEHUIMU
cepbl

but6mmoreka [IOK
https://m.edsoo.ru/0
Oadec8a

27

Brrancienue
MacCOBOH JI0JIU
BBIXOJIa
MPOJIYKTa
peakiumn

bubmunoreka LIOK
https://m.edsoo0.ru/0
Oadec8a

28

O061mas
XapaKTEePUCTHKA
ajeMeHTOB VA-
rpynmnsl. A30T,
pacnpocTpaHeH
ue B IPUpoJIE,
¢dusnveckue u
XUMHYECKHUE
CBOICTBa

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadeeab

29

AMMHak, ero
¢duznveckue u
XAMUYCCKHE
CBOMCTBA,
MOJTydCHUE U
MIPUMEHEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/0
0adf004

30

[IpakTnueckas

bubmunoreka LIOK



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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pabota Ne 3 o
TeMe
«[lonyuenune
aMMHaKa,
U3Y4YEHHE €ro
CBOMCTB»

https://m.edsoo.ru/0
0adf180

31

A3zoTHas
KHCJIIOTa, €&
buznveckue u
XAMUYECKHE
CBOMCTBa

bu6mmoreka [IOK
https://m.edsoo0.ru/0
0adf306

32

Hcnonp3oBanue
HUTPATOB U
coJIell aMMOHUS
B KaueCTBE
MHHEPATbHBIX
yaoOpeHui.
XHUMHUYECKOE
3arpsi3HEHUE
OKpYy>Karolen
Cpelibl
COCITUHCHHSIMU
asora

bubmunoreka LIOK
https://m.edsoo.ru/0
0adf518

33

docdop. Oxcun
docdopa (V) u
docdopHas
KHCJIOTa,
dbuzmveckue u
XUMHAYECKHE
CBOICTBA,
[IOJy4YEeHHUE

but6mmoreka [IOK
https://m.edsoo.ru/0
0adf68a

34

Hcnons3zoBanue
dbocdaros B
KauecTBe
MUHEPATbHBIX
ynoOpeHuit.
3arpsi3HEeHue
MIPUPOIHOMN
cpenabl
dbocharamu

bubmunoreka LIOK
https://m.edsoo.ru/0
Oadfc20

35

Yraepon,
pacrpocTpaHeH
W€ B IPUPOJE,

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadfd9c



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

¢dusnveckue u
XUMHUYECKHE
CBOMCTBA

OKcuanl
yriiepoia, ux
¢duznveckue u

XUMHUYCCKUEC
. but6mmoreka [IOK
CBOMCTBA.
36 https://m.edso00.ru/0
OKOJIOTHYECKHE
Oadfebe
poOJIEeMBI,
CBSI3aHHBIE C
OKCHIOM
yriepona (1V)
VYronpHas bubmunoreka LIOK
37 KHCJI0Ta U & https://m.edso0.ru/0
cou 0ae006¢
IIpaxTrueckas
pabota Ne 4 o
TEME
"[Monyuenue bubmmoreka [JOK
38 YTJIEKUCIIOTO https://m.edsoo.ru/0
rasa. 0ae027e
KauectBeHHas
peaxius Ha
kapOoHaT-uoH"
[TepBoHavaIbHBI
€ TIOHATHS 00
S — but6mmoreka [IOK
39 P Ak https://m.edso00.ru/0
BEIIIECTBAX Ka 0860546
0 COCONHCHUAX
yriaepoaa
. bu6mmoreka [IOK
Kpewmuuii u ero
40 CoeIITHe https://m.edso0.ru/0
AMHCHIA 0ae080a
[IpakTnueckas
paborta Ne 5.
Pemenne
AKCIIEPUMEHTAI bu6nuorexa LIOK
41 BHBIX 3aJ1a4 I10 https://m.edso0.ru/0

TeMe
«Baxxkueimne
HEMETaJlJIBI M UX
COCTUHCHHUS

0ae0bf?2



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

42

KonTpoabnas
paGora Ne3 mo
Teme
«Baxueiimmue
HeMeTaJLJIbl U
170.¢
COeIMHEHHS»

but6mmoreka [IOK
https://m.edsoo.ru/0
0ae0el8

43

Amnanns
KOHTPOJIbHOU
pabotsl. Pabota
HaJl OIINOKaMU
O061mas
XapaKTEePUCTUKA
XAMUYECKHUX
3JIECMCHTOB —
MECTAaJIJIOB.
Merannuueckas
CBSI3b U
MeTaIndecKast
KpUCTAJUTMYECKa
sI pEIIETKA.
dusnueckue
CBOICTBa
METaJIJI0B

but6mmoreka [IOK
https://m.edsoo.ru/0
0ael03e

44

XuMHYECKHE
CBOMCTBa
MECTAaJIJIOB.
DNEKTPOXUMHUYE
CKUH P
HaIpsHKEHUN
METaJJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/0
0aell156

45

OO6mrue
CITIOCOOBI
MOJTY4eHUS
METaJJIOB.
CruraBbl.
Brrancnenus no
YpaBHEHUSIM
XAMUYECKHUX
peakuuii, eciu
OJINH U3
peareHToB
COJIEPKUT

bubmunoreka LIOK
https://m.edsoo0.ru/0
0aell56



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

IIPUMECH

Ilonstue o bubmunoreka LIOK
46 KOppO3UH https://m.edsoo.ru/0
METaJIJIOB 0ael278
bubmunoreka LIOK
47 IHenounere https://m.edso0.ru/0
MCETaAJIJIbI 0ae14b2
Oxcuapl 1 bu6moreka [IOK
48 TUIPOKCUABI https://m.edsoo.ru/0
HATPHS ¥ KaIus 0ael4b2
[IenouHno3zemen
BbHBIC MCTAJIJIbI — BI/I6HI/IOTCK3 HOK
49 . https://m.edso0.ru/0
KAJIBHIH 1 Oael5e8
Mardmu
Baxneiimme bubmunoreka LIOK
50 COCIMHEHHUS https://m.eds00.ru/0
KaJlbIUs Oael5e8
O06001IeHne 1
51 CHUCTEMATH3AIHA
3HaHHUH
KécTkocTh
bubmunoreka LIOK
BOJBI U
52 P https://m.edso0.ru/0
CITOCOOBI €€ 0261886
YCTpaHCHHS
IIpaxTueckas
pabota Ne 6 o
bubmunoreka LIOK
TEME
53 https://m.edso00.ru/0
KécTtkocTh
Oaelae8
BOJBI M METOJIBI
e€ yctpaHeHus"
bubmunoreka LIOK
54 AJTOMUHUA https://m.edso0.ru/0
Oaelc64
AmpoTepHbIe
- but6mmoreka [IOK
55 B https://m.edso0.ru/0
oxcHa 1 Oaelc64
THAPOKCH]IA
Bbubmunoreka LIOK
56 Keneso https://m.edso0.ru/0
0aeld86
57 Okcumsl, bubnuoteka [JOK

TUAPOKCUJIBI U

https://m.edsoo.ru/0



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

conu xene3a (11)
u xenesa (111)

0ae35e6

58

O06001IeHne 1
CHCTEMAaTH3aLUs
3HAaHUHU

59

[IpakTnueckas
paborta Ne 7.
Pemenue
JKCIEPUMEHTAI
bHBIX 337124 10
TeMe
«Baxueiimue
METaJUIbl U UX
COEIMHEHUS»

bubmunoreka LIOK
https://m.edsoo.ru/0
0ae3de8

60

Breraucnenus 1o
YpaBHEHUSIM
XHUMHYECKHX
peakuuii, eciiu
OJINH U3
pEeareHToB J1aH B
HU30BITKE WITH
COACPIKUT
MIPUMECH.
Breraucnenus
MacCOBOM J0JIU
BBIXOJIa
MpOAYyKTa
peakuuu

bubmunoreka LIOK
https://m.edsoo.ru/0
0ael750

61

O06006111eHE U
cucreMaTrmni3anuia
3HAHUH

62

KonTpoabHas
paGora Ned mo
TeMe
«Baxkueitmmue
MeTaJLJIbI U UX
COeIMHECHUS»

63

Amnanns
KOHTPOJIBHOU
pabotsr.Pabora
HaJl OIIHOKaMu
BemecTBa u

but6mmoreka [IOK
https://m.edsoo.ru/0
0ae3f50



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

MarepHabl B
HOBCEIHEBHON
JKU3HU YEJIOBEKa

XUMHUYECKOE
3arpsi3HEHUE
OKpYy>Karolen
Cpelibl

64

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae4270

Ponr xumMuu B
perieHun
65

9KOJIOTMYECKUX
npobiem

bubmunoreka LIOK
https://m.edsoo.ru/0
0ae4270

Pe3epBHbIit

YPOK.

66 O06001IeHne 1
CHCTEMATH3ALIUS
3HAHUH «

BemiectBay

bubmunoreka LIOK
https://m.edsoo.ru/0
0ae0dOa

Pe3epBHbIit
YPOK.
O06o061ieHue U
67 CHCTEMATU3AIIH
3HAaHUH

« XUMHYECKue
peaKumy

but6mmoreka [IOK
https://m.edsoo.ru/0
0adb33c

Pe3epBHbIit
YPOK.
O06o061ieHue U
68 CHCTEMAaTHU3alHs
3HAHHUH
«OcHOBBI
HEOPTraHUYECKO

U XUMUN)

but6mmoreka [IOK
https://m.edsoo.ru/0
0ad9cbh2

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOT'PAMME

68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensua O.C., Octpoymon WN.I'., Cnagkos C.A.,

AknuonepHoe obmectBo «M3aarenberBo «lIpocBemienne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://edsoo.ru/Predmet_Himiya.htm

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://resh.edu.ru/subject/29/
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