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HOACHUTEJIBHASA 3AIITUCKA

PaGowass mporpamMmma mo XuMUHM I OOydalomUXCAd C  3aJCPKKOM
MICUXWYECKOT0 PAa3BUTHSI HAa YPOBHE OCHOBHOrO o00IIero 00pa3oBaHUS
MOJATOTOBJICHA Ha OCHOBE denepaibHOTO rocyJ1lapCTBEHHOT O
00pa3oBaTeILHOTO CTaHJapTa OCHOBHOTO ob6miero oOpaszoBanust (Ilpuxas
Munnpocsemenuss Poccun ot 31.05.2021r. Ne 287, 3apeructpupoBaH
MunucrepcrBoM roctuiuu Poccuiickoit @eaepanuu 05.07.2021r., per. Homep
64101) (nanee — ®I'OC OO0),

- NPUMEpPHOM  aJanTUPOBAaHHOM  OCHOBHOM  00mIeoOpa3oBaTEIbHOM
porpaMMbl OCHOBHOT'O OOIIIEro o0pa3oBaHUs OOYYArOIIUXCS C 3aJIPIKKOM
NICUXUYECKOT0 pa3Butus (omoOpenHoit pemenuneM DOYMO mno  obmemy
obpazoBanuto (mpotokon otrl8 mapra 2022r. Ne 1/22)) (nanee — [TAOOIT OO0
311P),

- ¢henepanpHOl pabouell MporpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs IO
y4eOHOMY TMPEAMETY «XUMHUS »,

- MPUMEPHOW TPOrpaMMbl BOCIUTAHUS, C YYETOM paACIPEACIEHHBIX TI0
KJIaccaM IPOBEPSIEMbIX TPEOOBAHUM K pe3yIbTaTaM OCBOCHHUS,

[Iporpamma mo xumuu Aa€T MpeACTaBICHHUE O IEJIAX, O0IIeH cTpaTeruu o0y4eHus,
BOCITUTAHMS U PA3BUTHS 00YYAIONIUXCS CPEACTBAMU y4€OHOTO MpeaMeTa, YCTaHABIUBACT
o0s3aTeNIbHOE TIPEJAMETHOE COepKaHue, MPEeAyCMaTpUBaET paclpeliesieHue ero 1o
KJlaccaM M CTPYKTYPHpPOBAHHUE MO pasjiesiaM U TeMaM MPOrpaMMBbl 10 XUMHUH, OTpeeseT
KOJIMYECTBEHHbIE W KA4YeCTBEHHBIC XapaKTEPUCTHUKU COJEP’KaHUSA, PEKOMEHIYEeMYIO
MOCIIEIOBATENIBHOCTh U3YyUEHUS XUMUU C YUYETOM MEXKIPEIMETHBIX U BHYTPUITPEIMETHBIX
CBs3€H, JIOTMKM Y4YeOHOro TMpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroluxcs,
ompejeNsieT BO3MOXKHOCTU TMpeaMeTa JUid peanu3alud TpeOOBaHMM K pe3ylibTaTam
OCBOCHHS OCHOBHOH 00pa3oBaTENbHOM NpPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus, a TakkKe TpeOOBaHUN K pe3yiabTraraM OOyYeHHS XUMHUHU Ha YpPOBHE Ieliel
U3y4YCHHs] TIpeMETa M OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIBHOU JI€ITEIbHOCTU
00ydJaromerocs o OCBOEHUIO y4eOHOT'O COJICPIKAHUS.

3HaHWEe XWMHH CIY>KUT OCHOBOM st  (OpMUPOBaHHS  MHUPOBO33PEHUS
oOydJaromierocsi, ero MpeCTaBICHU O MaTepuaIbHOM EIWHCTBE MHUpPA, BAKHYIO POJIb
UrpaT GopMHUpyEeMble XUMUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSX SHEPTUH U 00
ABOJIIOIIMH BEIIECTB B MPHUPOJE, O MyTAX pEHICHUs TIo0albHBIX MPOOIEM YCTONYHUBOTO
pPa3BUTHUSL YEJIOBEUECTBA — CBIPbEBOW, DHEPr€TUYECKOW, IHILIEBOM M 3KOJIOTHYECKOU
6e30macHOCTH, TPOOIIEM 3PABOOXPAHCHHUS.

HN3yuyenue xumum:

- CIIOCOOCTBYET peann3aii  BO3MOKHOCTEH JJIsl cCaMOpa3BUTHS H(POPMUPOBAHUS
KyJIbTYPBI TUIHOCTH, €€ 00mIeH U GyHKITMOHATBHON TPaMOTHOCTH; BHOCHUT BKJIQ/I B
dbopMUpOBaHUE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH O0YyUYarOIIMXCsS, HAaBBIKOB HX



CaMOCTOATEIBHON y4eOHON JeATeabHOCTU,3KCIEPUMEHTAIBHBIX

U HCCIENOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B MPOGECCHOHAIBHON JIEATEIbHOCTH;
-3HAKOMHUT CO CHELU(PUKON HAYYHOTO MBILUICHMS, 3aKIaJblBA€T OCHOBBI LIEIOCTHOTO
B3IJIIa Ha €JAMHCTBO MPUPOABI M 4YEJIOBEKa, SIBIISIETCS OTBETCTBEHHBIM JTAallOM B
dbopMUpOBaHUYN €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YJarOIIUXCS;

-C1I0cO0CTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-

-HayYHBIM 3HAHHUSAM, K TMPUPOJIC, K UYEIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTHYECKOE
oOpazoBaHue 00yUYarOIIUXCS.

JlanHbple HampaBiieHHs B OOyYEeHUHM XUMHUHU OOecredyuBaloTCid crenudukoit
coJiep>KaHMsl Y4eOHOTO TpeIMeTa, KOTOPBIN SIBISETCS TMeJarornuecku aJanTUPOBaHHBIM
oTpakeHHMeM 0a30BOM HAYKH XMMUU Ha ONPEIEeNIEHHOM 3Tarne e€pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOro o00mIero oOpa3oBaHHs OPHEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIUMHCS CHUCTEMbl T[E€PBOHAYAJBHBIX TOHSITUH XUMHUHU, OCHOB
HEOPTraHUYECKON XUMHH M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSATUA OPraHHUYEeCKON
XUMUMU.

Ctpyktypa cojaep)KaHUs TMPOrpaMMbl MO XUMUU Cc(OpMHUpOBaHA Ha OCHOBE
CUCTEMHOT0 nojxoja K €€ uzydenuto. CopepxaHue CKIaJAbIBACTCS U3 CUCTEMBbI TIOHITHI O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI 0 XUMHUecKou peakun. O6e 3Tu
CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI [10 IPUHLHUITY [TOCIEA0BATEIBHOTO PA3BUTHUS 3HAHU I
HA OCHOBE TEOPETHYECKUX MPEACTABICHUA Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoguueckoro 3akona [[. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBS3H;

— TpelcTaBleHU 00 PIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKUIIONYUYECHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIHHO OT OJHOTO YPOBHS K JIPYromy,
BBITIONHSSE  (PYHKIMU OOBSICHEHUS U NPOTHO3UPOBAHUS CBOMCTB, CTPOCHUA W
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U TOJIYUEHUSI N3YYaeMbIX BEIIECTB.

OcBoeHue MporpaMMBbl MO0 XUMHUU CHIOCOOCTBYET (HhOPMUPOBAHHUIONIPEACTABICHUS O
XUMHUYECKOW COCTABISIONICH HAYYHOW KapTHUHBI MUPA B JIOTUKE €€ CUCTEMHON IPUPOIBI,
LIEHHOCTHOT'O OTHOIIIEHUS! K HAYYHOMY 3HAHUIO U METOJlaM MO3HaHus B Hayke. M3ydyeHue
XUMUU IPOUCXOAUT C MPUBJICUCHUEM 3HAHUN U3 paHEe M3YyUYECHHBIX YYEOHBIX MPEIAMETOB:
«OxpyXarolmui MHUp,

«buonorus. 5—7 kinacce» u «Pu3znKa. 7 Kiacey.

[Ipy wW3ydeHWH XUMHUU TPOUCXOMUT (HOPMHUPOBAHHWE 3HAHUN OCHOB XMMHYECKOM
HayKH Kak oOJlaCTU COBPEMEHHOr0 €CTECTBO3HAHMS, MPAKTUUYECKON JeATeIbHOCTH
YeJIOBEeKa U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpHhI. 3a/laya yueOHOro npeaMera
COCTOUT B (DOPMUPOBAHMHM CHUCTEMbl XUMHUYECKHUX 3HAHUM — BaKHEUIINX (HAKTOB,
MOHSATUN, 3aKOHOB U  TEOPETUYECKHX  IMOJOKEHUH, JOCTYMHBIX  00O0OIIECHHI



MHUPOBO33PEHYECKOTO XapakTepa, S3blKa HAYKH, B MPUOOIICHWHW K HAYYHBIM METOJaM
MO3HAHUS MPU U3YYEHUH BEIIESCTB M XUMUUYECKUX PEaKIuid, B POPMUPOBAHUU U PA3BUTHH
MO3HABATEIBHBIX YMEHUW W WX TMPUMEHCHWU B Y4eOHO-TIO3HABATCIIBHOW M Y4eOHO-
UCCJIEeI0BATEIbCKON JIEATEIbHOCTH, OCBOCHMM MpaBWiI O€30MacHOr0 OOpalleHus ¢
BEII[ECTBAMU B ITOBCETHCBHOW KU3HH.

[Ipu u3yyeHun XMMUU Ha YpOBHE OCHOBHOT'O 0011Ier0 00pa30BaHusl BaXKHOE 3HAUECHUE
npUOOpeNn Takue Leld, Kak:

— (opmupoBaHHEe  WHTEUICEKTYyaJlbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHMYECTBY, CAMOCTOSTEIbLHOMY MPHUHATHIO  PEIICHUH,
CIIOCOOHOM aTanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOYYEHHS Ha CUCTEeMAaTHYeCKOe MPHOOIIEHMeOo0yUarommXxcs K
CaMOCTOSITEJIbHOM TIO3HABATEILHON JIESITEILHOCTH, HAYYHBIM METOJaM T[O3HAHUA,
(GOPMHUPYIOIIIMM MOTHBAITUIO U PA3BUTHE CTIOCOOHOCTEH KXHUMUH;

— o0ecreyeHue yCIoBUM, CIOCOOCTBYIOMIMX MPUOOPETEHHUIO 00YYaIOUUMHUCS ONBITA
pa3HoOOpa3HOM JIeATETbHOCTH, TO3HAHUS M CaMOIO3HAHUS, KIIOUYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIICTCHIINI), UMEIONIUX YHHUBEPCAIbHOE 3HAYCHHUE JJISPA3IMYHBIX BUJIOB
NS TEbHOCTH;

— (opmupoBanue o61Iel QyHKIIMOHATBFHON U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCJIC YMEHUN OOBSCHATH M OIICHUBATDH SBJICHUS OKPYKAIOIIETO MHUPA, UCIIOJIB3YS
3HAHMSI U OTIBIT, MOJIYYEHHBIE TIPU U3YUCHUUXUMUH, IPUMEHSATh UX IIPHU PEIICHUH TTPOOIIEM
B MTOBCEHEBHOM KMU3HU U TPYAOBOM AESTEIHHOCTH;

— (dopmupoBaHue y oOyYaromMXcs T'YMaHHUCTUYECKUX OTHOUIECHUH, NMOHMUMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUU [JIs1 BBIPAOOTKM HKOJOTHYECKH I€JIeCO00pa3HOro
NOBECHHS B OBITY M TPYIOBOHM NEATENLHOCTU B IIENISAXCOXPAHEHHS] CBOETO 3I0POBbSI U
OKPY’KAIOIIEH NPUPOTHON CPEIBI;

— pa3BUTHE MOTHBAllMU K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHMS OOINEUYETIOBEUECKHX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY TTPOG IS U HAMMPABICHHOCTH JTAJIbHEHUIIIETO 00yUeHHS.

OO6miee 4mclIO YacoB, OTBEACHHBIX IS M3YYCHHS XMMHUU Ha YPOBHE OCHOBHOTO
oOmrero oopasoBanus, coctaBiseT 136 yacoB: B 8 kimacce — 68 yacoB (24aca B HE/IENIO), B
9 ximacce — 68 yacoB (2 yaca B HE/IEIIO).



COIAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIe XMMUYECKHE IOHATHS

[Ipenmer xumun. Posib XMMHUM B KU3HU 4delloBEeKa. XMMHUS B CUCTEME HayK. Tena u
BemecTBa. Ou3nueckre CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHME BellecTB. [lonsaTne o
MeTOJlaX MO3HaHUs B XUMUU. YncThie BemecTBa U cMecu. CriocoObl pa3/ieyieHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE AJIE€MEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHHE.

Xumuueckass (Gopmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX OSJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiectB. OTHocuTenbHass aroMHasi Macca. OTHocuTenbHas
MOJIEKyJIgapHasi Macca. MaccoBasi J0JIsl XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KonnuecTBo BemecTBa. Mosnb. MossipHast macca. B3auMocBsI3b KOJIMYECTBA, MACCHI U
qucia CTPYKTYPHBIX €MHUIL BellecTBa. Pacuérel mo ¢hopMyTaMXUMUYECKUX COSTUHEHHM.

OU3NYECKUE U XMMHUYECKUE ABJICHUS. XUMUYECKasi peaklns U €€ MpU3HaKu. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHUs. Knaccudukamuss XuMHUUECKUX
peakiuii (CoeTMHEHUs, Pa3JIOKEHHUS, 3aMEIIICHHS, 0OMEHa).

Xumuueckuit IKCnepumMeHm:

3HAKOMCTBO C XHMHMYECKOW TMOCYJ0H, MpaBWwiaMu padbOThl B Ja0OpaTopuud U
npuémMaMu oOpaleHus ¢ J1abopaTOpHbIM O00OpYIOBaHUEM, HW3YUYEHHE | OIHMCAHUE
¢u3nuecknux CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOMIOACHHE (HU3MUYECKUX
(naBneHue BOCKa, TasHUE JIbJla, PACTHPAHUE caxapa B CTYIMKE, KAMIEHWE U KOHACHCAIUS
BOABI) W XUMHUYECKUX (TOpEHHE CBE€YM, MPOKAIMBAHUE MEIHON IPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHUCIIOTOM) SIBJIEHWH, HAOJIOJEHHE M OINHMCAHHME TPU3HAKOB
NPOTEKAHUS XUMHUUYECKUX peakiuil (pa3ioKeHUEe caxapa, B3aMMOJICHCTBUE CEpHOU
KHACTIOTHI C XJOpuAOM Oapusi, pasznoxkeHue ruppokcuga meau (II) mpu HarpeBanuw,
B3auMoielicTBHE Kene3a ¢ pactBopoM conu Menu (I1), mzydenue crnoco0oB paszaeneHus
CMeced: ¢ TOMOINbI0 MarHuTa, (QUIbTPOBAHWE, BBIMAPUBAHHUE, JAUCTUIUISAIMS,
xpomatorpadus, MPOBEICHWE OYMUCTKH IOBAPEHHON COJIM, HAOJIOJCHHE U OINMHCAHUE
pEe3yJIbTATOB IIPOBEICHUS ONBITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MaCChl, CO3/IaHUE
MoOJeeN MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HEOPraHUYECKUX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 351eMeHT U IpOCTOE BEUIECTRO.
Haxoxxnenue kucinopona B mpupoje, GU3NYeCKue U XUMUYECKHE CBOMCTBA (peakiuu
ropenust). Okcupsl. [Ipumenenne kucinopona. CrnocoOsl

MOJIYYCHHsI KUCJIOPOJa B JTA0OpaTOpuH W MPOMBIIIIEHHOCTH. KpyroBopot kucimoposa B
npupoae. O30H — aJuIOTpOITHAS MOIU(GUKAIUS KHCIOPOa.

TermoBoit AG(PEKT XUMHUYIECKOW peaKIuu, TEPMOXUMHUYECKHUE YPaBHEHUS, DK30- H
SHIOTEPMHUYECKHE peakluu. TOMIMBO: Yyroib U METaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3 PeKTa, pa3pylieHre 030HOBOTO CJIOS.



Bonopon — snemeHT m mpocroe BemiecTBo. HaxoxkzaeHue Boaopoja B IPUPOJE,
du3nUecKkue U XUMHUUYECKUE CBOMCTBA, MpUMEHEHHE, crocoObl moiydeHus. Kucimorsl u
COJIH.

MounspHblii 00b€M ra3oB. Pacu€rel mo XuMuueckuMm ypaBHEHUAM. Dusnueckue

cBOMcTBa BOAbl. Bona kak pactBopureib. PacTBopsl.

HacellieHHble 1 HEHACBHIILIEHHBIE PACTBOPBI. PacTBOpUMOCTH BelIeCTB B BoAe. MaccoBad
JIOJIs1 BEUIECTBA B PACTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OcHOBaHUs. Poib pacTBOpOB B
MPUPOAE U B KU3HU 4YesnoBeka. KpyroBopoT Bozibl B MpUpOAE. 3arps3HEHUE MPUPOIHBIX
BoJI. OXpaHa U OUMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neopranndeckux coegunennit. Oxcunpbl. KnaccudukaumsoKCUa0B:
coyieoOpasyromue (OCHOBHBIE, KHUCJIOTHBIC, aM(OTepHbIE) W HECOoJIeoOpa3yIolue.
Homenkiarypa okcuyioB. @uU3MYECKME U XMMHYECKUE CBOMCTBa OKcHuaoB. [lomydeHue
OKCHJIOB.

OcHoBanus. Knaccuduxainuys ocHOBaHUMN: MIENOUYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenxknarypa ocHoBanui. @u3ndeckrue 1 XMMHYECKUE CBOMCTBA OCHOBaHU M. [lomyuenue
OCHOBaHHM.

Kucnorel. Knaccudpuxanus xucnor. Homenkmarypa kucnor. dusnueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psn aktuBHOCTH MeTaiioB H. H. bekerosa. [lomyuenue
KHCJIOT.

Conu. Homenkiatypa cosneil. @U3nuecKie U XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue couiei.

I'eneTnyeckas cBA3b MEXIY KiIacCaMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumeHm:

KaueCTBEHHOE OIPEACIICHUE COAECPKAHUS KHUCIOpOoAa B BO3AYyXE, IOJyYEHHE,
coOupaHue, paclo3HaBaHME€ W  HM3YYCHHE CBOWCTB  KHUCIOpOAa, HaOJIIOJeHUE
B3aUMOJECHCTBHS BEIIECTB C KUCIOPOJOM M YCJIOBHUS BO3HHUKHOBEHHUS W MPEKpalICHUS
ropeHusi (moXkapa), O3HaKOMJIEHHE C OOpasllaMH OKCHJIOB W OIMCAHHE HMX CBOMCTB,
nojiyueHue, coOupaHue, paclio3HaBaHWE M WU3YYEHHE CBOWCTB BOAOpOJa (TOpeHue),
B3auMojieiicteue Bojopoaa ¢ okcuaom Meau (II) (BO3MOXKHO HCHOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOCHUE 00PA3I[OB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIeJOBaHUE
O0COOEHHOCTEW PACTBOPEHHS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJICHUE
PacTBOPOB C ONPEAECTEHHON MaCCOBOM JOJIEU paCTBOPEHHOTO BEIIECTBA, B3aMMOJICCTBUE
BOAbl C MeTajulaMd (HaTpueM H  KajablueM) (BO3MOXHO  HMCIIOJIb30BaHUE
BHJIEOMATEPUAIIOB),

MCCJIeI0BaHNE 00pa3IOB HEOPTaHWYECKUX BEHICCTB PA3IMYHBIX KJIACCOB, HAOIIOACHHUE
W3MEHEHUS OKpPacCKM HHAMKATOPOB B PACTBOPAX KHUCIOT M UIEJIOYEH, H3YUYEHUE
B3auMozeicTBus okcuaa meau (1) ¢ pacTBopoM cepHOM KUCIIOTBI, KUCIOT ¢ METaJIaMH,
peakunuii HEUTpaau3aluuu, MOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOIO
METaJUla JAPYTUM M3 PacTBOpPA COJIM, PEIICHUE JKCHEPUMEHTAIBHBIX 3aJad IO TEeME
«BaxkHenIune Kiacchl HEOPraHMYECKUX COETUHEHUI.



Iepuoanyecknii 3akoH ¥ Ilepuoauyeckas cucreMa XUMHUYECKHX dj1eMeHTOB /1.
N. MengeneeBa. CrpoeHne aTomMoB. XuMHYecKass CBfA3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTE/JIbHbIC PEaAKLUH

[lepBbie MOMBITKH KiacCU(UKAMU XUMUYECKHUX 3ieMeHTOoB. [loHsTHE O Trpynmax
CXOAHBIX AJIEMEHTOB (ILEJIOYHBIE U IIETOYHO3EMENbHBIE METAIIbI, TAJOT€Hbl, UHEPTHBIC
ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yIOT aM(pOTEPHbIE OKCUIBI U TUAPOKCUIBI.

ITepuonnueckuin 3akoH. Ilepuonnueckas cucrema XuMH4eckux sieMeHToB [I. U.
MenneneeBa. Koporkonepuoanas u amuaHonepuogHas (opmsl [leproguueckoil cucteMbl
xummnueckux diemeHToB [. M. Menneneesa. Ilepuonbt u rpynmbl. OU3NYECKUN CMBICI
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocrtaB aroMHbIX sijep. M3orombl. OnexktpoHbl. CTpoeHue
ANEKTPOHHBIX 000704YeKk atomMoB mepBbix 20 xumuyeckux 3naeMeHToB [lepuomnyeckoit
cucteMsl J[. 1. MenneneeBa. XapakKTepUCTHKA XUMHUYECKOTO JJIEMEHTA I10 €T0 MOJIO0KEHUIO
B [lepuonnueckont cucreme /. . Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHUs paguyca aTOMOB  XMMHYECKHX  JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 TPYIIIaM U HEPUOIAM.

3nauenue llepuoanueckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI XHUMHYECKHX
AJIEMEHTOB ISl pa3BUTHUS HaYKU U npakTuku. [{. 1. MennaeneeB — y4EHbIN UTPaKIaHHH.

Xumuueckast cBsizb. KoBajeHTHass (MOJsSIpHAas W HEMOJSPHAs) CBSA3b.
DNEeKTPOOTPULATEIBHOCTh XUMUYECKUX 371€MEHTOB. FIOHHAs CBA3b.

Crenenp  okuciieHHA.  OKHUCIHMTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIUMU.
IIpouecchl OKUCIIEHNs U BOCCTAaHOBJICHHs. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumMenn.

U3y4eHue 00pa3lioB BEIIECTB METAJIIOB U HEMETAJNIOB, B3aUMOJICHCTBIE TMIPOKCUIA
IUMHKA C pPacTBOpPaMU KHUCJIOT W WIEJIOYEH, NPOBEICHUE OIBITOB, WUIIOCTPUPYIOLIUX
IPUMEPBI OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX pEeakUuil (TOpEHHUE, PEaKIMU Pa3JIoKEHUS,
COCJIMHECHUA).

Mesrcnpeomemmnuwie ceasu

Peanmuzanus MeXNpeIMETHBIX CBSI3eM TNpW M3YYCHHMHM XUMUM B 8 Kjacce
OCYIIECTBIIICTCS Yepe3 MCIIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO--HAYUHBIX MMOHATHH, TaK
W TIOHATHH, SBISIONIUXCS CHCTEMHBIMH JJIS OTISIBHBIX TIPEIMETOB €CTCCTBEHHO--
Hay4YHOTO ITUKJIA.

OO61mue eCTeCTBEHHO--HaYYHbIC MOHITHUS: HAYIHBIM (PaKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHaJgu3, CHHTE3, KiIacCH(pUKAIUsi, IEePUOJUYHOCTh, HAOIIOICHHE, OSKCIICPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBIICHHE.

dusmka: mMaTepusi, aToM, JJICKTPOH, NMPOTOH, HEHUTPOH, WOH, HYKJIWJ, H30TOIIbI,
PaINO0aKTUBHOCTD, MOJICKYJIa, DICKTPUICCKHM 3apsi, BEIIECTBO, TEJ0, 00bEM, arperaTHoe
COCTOSIHHME BCIICCTBA, Ta3, (PU3NUECKHE BEIMYHMHBI, CIUHHUIIBI H3MEPCHHS, KOCMOC,
IUTAHETHI, 3BE3/1b1, COJIHIIC.

buonorus: porocunres, npixanue, ouocdepa.



I'eorpadus: armocdepa, rugpochepa, MHUHEpaabl, TOPHbIE MOPOJbI, IOJIE3HBIE
HCKOIIaeMbI€, TOIJIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUuMHYeCKas peaKkuus

Ilepuonnueckuini 3akoH. Ilepuomnueckas cucremMa XUMHYECKUX 3yieMeHTOB /I. M.
MenneneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHMHM CBOMCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kaaus, KaJbLUs U UX COEIUHEHUN B COOTBETCTBUU C
II0JI0’KEHUEM DJIEMEHTOB B lleproanueckon cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUIbl XUMUYECKOW CBA3U. THIIBI KPUCTAINIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAITIMYECKON PELIETKU U BUIA XUMUYECKOU
CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB. XUMUYECKUE CBOMCTBA
BEILECTB, OTHOCAIIMXCA K Pa3IMYHbIM KJacCaM HEOPraHUYECKUX COEAUHEHUM,
TEHETUYECKAS CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XUMHUYECKUX peaKIUil MO pa3Iu4yHbIM MpU3HAKaM (10 YUCTY U
COCTaBy YYacTBYIOUIMX B PEAKIIMM BEILIECTB, MO TEMJIOBOMY 3(PQeKTy, M0 U3MEHEHUIO
CTeNeHEl OKHUCJIEHHMS] XHMHUYECKUX JJEMEHTOB, MO OOpaTUMOCTH, IO YYacTHUIO
KaTajan3aropa). DK30- U SHJIOTEPMHUUECKHE PEeaKIMi, TePMOXUMHYECKUE YPaBHEHUS.

[lonsitue o ckopocTH xumudeckol peakuuu. I[lonstue 006 00paTUMBIX U
HEOOpAaTUMBIX XMMMUYECKUX peakuusax. IloHATHE O TOMOTreHHBIX U TI'€TepOTe€HHBIX
peakiuax. llomsatue o karamuse. lloHsatue o0 XMMHYeCKOM paBHOBecHU. DaKTOpHI,
BIIUAIOIIME HA CKOPOCTh XUMHUUYECKON PEAKLIMU U TI0JIOKEHUE XUMUUECKOTO PABHOBECHS.

OKuCIUTETbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, HIEKTPOHHBIN OajlaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTaBIEHUE YpaBHEHUHN

OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKIUN C UCIIOJIb30BAHUEM METOAA IJIEKTPOHHOTO
OaaHca.

Teopust 3AEKTPONUTHYECKONW AUCCOLMALUU. OJIEKTPOIUTHI W HEDIEKTPOJIHUTHI.
Katnonsl, aHuMOHBI. MeXaHM3M JUCCOLMALIMM BEIIECTB C pa3IMYHBIMH BHUAAMU
xuMu4eckoi cBsa3u. Ctenens nuccoruanui. CUibHbIE U Ca0ble AIEKTPOIHTHI.

Peakiun nonHOTr0 0OMEHa. Y cloBuUS MPOTEKAHUS PEAKIIUN HOHHOTO OOMEHA, TTOJTHbIE
U COKpalllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBAa KUCIOT,0CHOBAHUM U COJIEH B
CBETE MPEJCTABICHUN 00 SJIEKTPONMTHYCCKON aucconuanu. KauecTBeHHbIE peaKIuy Ha
HOHBIL. [oHATHE O THAPOIIN3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJICIISIMA KPUCTALTHYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB —
METaJUIOB M HEMETAIOB (rpaduTa M amMasa), CIOXKHBIX BEIIECTB (XJOopuIa HATpHUSA),
HCCIIEIOBAHNUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON PEAKIMH OT BO3ACHUCTBHUS PA3IMYHBIX
(GakTOpoB, WCCIENOBAaHWE DJIEKTPONMPOBOJHOCTH PACTBOPOB  BEIIECTB, IMpoIiecca
JTUCCOLMALINY KUCIIOT, IIeJIoYel U cosel (BO3MOXKHO UCMOJIb30BAHUE BUEO MAaTEPUATIOB),
MPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIMX NPU3HAKU MPOTECKAHUS PEAKIUHA HOHHOIO



oOMmeHa (oOpa3oBaHME oOcajJKa, BbIJEICHUE Tra3a, oOOpa30BaHUE BOJbI), OIMBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX peaKluil (TOpeHHe,
peaKiuu Ppa3ioKEHUs, COCIUHEHHS), pacClO3HaBAaHUE HEOPTaHMYECKUX BEIIECTB C
MOMOIIBIO KAYECTBEHHBIX PEAKIIUM HA UOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3aa4.

HeMeTa/nibl U UX COeTUHEHUS

OO61mas xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEepHbIE
creneHu okuciieHus. CTpoeHue U PU3NUECKUe CBOMCTBA MPOCTHIX BEIIECTB — rajJOT€HOB.
XHUMHUYECKHE CBOMCTBA HA MpUMEpPE XJIopa(B3auMOJIEUCTBUE ¢ METAJNIAMH, HEMETaJIaMH,
miesnoyamu). Xsoposogopoa. CossiHas KUCIOTa, XUMHUYECKHME CBOMCTBA, IOIY4YEHUE,
npuMeHeHue. JlencTBue Xijopa U XJIOPOBOJOPOJAa Ha OpPraHu3M 4YelioBeka. BakHeniuue
XJIOPUBI M UXHAXO0XKJEHUE B IPUPO/IC.

O6mas xapakrepuctuka 3eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u Gu3ndecKre CBOMCTBA MPOCTHIX BEIICCTB
— KHUCJIOpOJa W Cepbl. AJIIOTPOIHBIE MOAUGUKAIIMNA KUCIOPOJa M Cepbl. XUMHUECKUE
cBoiicTBa ceprl. CepoBOOPOA, CTpOeHUE, (PU3NUECKUE U XUMHUYECKUE CBOMCTBA. OKCHUIbI
cephl KakK TPEJACTaBUTENN KUCIOTHBIX OKcuaoB. CepHas KuciaoTta, (Qusnueckue u
XUMHUYECKHE CBOMCTBA (OOIIME KakK MPEJCTaBUTENS Kacca KUCIOT U CIeHU(PUISCKUE).
XUMHUYECKUE PEAKIINH, JISKAITNE B OCHOBE MPOMBIIIJIEHHOTO CIIOCO0a MOJMyYeHHUsI CEpHOU
KUCOTHL. [IpuMenenue cepHoi kKucaoThl. Cojid CEpHOM KUCIIOTHI, KAYECTBEHHAs! peaKius
Ha

cynbdar-uoH. Haxoxnenue cepsl v €€ COeIMHEHHUI B pUpoie. XUMHUECKOe 3arpsi3HeHHe
OKpY’Karolel Cpellbl COEIUHEHUSAMU CEPbI (KUCIOTHBIE NOKIH, 3arps3HEHUE BO3yXa U
BO/I0EMOB), CITIOCOOBI €70 MPEIOTBPAILIECHHUS.

OO6mast xapakrepuctuka 3aeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSaTOMOB,
XapaKTepHbIE CTETNEHH OKHCIECHHS. A30T, paclpocTpaHEHUE B MpHupoie, pusmdeckue u
XUMHYECKUe cBoicTBa. KpyroBopor aszora B mpupoae. AMMHAK, ero (Gu3MYecKue u
XUMHYECKUE CBOMCTBA, MoyiydeHue W npumeHeHue. Conu aMMOHHS, UX (U3MYECKHE U
XUMUYECKUE CBOMCTBA, IpUMEHeHHe. KauecTBeHHas! peakiusi HAUOHbI aMMOHHUSI. A30THas
KUCTIOTa, €€ MoTy4YeHue, Gu3nieckre 1 XMMHUIEeCKHe CBOMCTBA (001IMe KaK MPeACTaBUTENA
Kjacca KHUCIOT U crenuduueckue). Vcmonp3oBaHne HUTPATOB M COJEH aMMOHHS B
KaueCcTBE MUHEPAIBHBIX YHOOpeHUH. XHMMHUYECKOE 3arpsi3HEHHE OKPYXKAIOUIEH Cpellbl
COEIMHEHUSAMM a30Ta (KUCJIOTHBIE IOXIU, 3arpsA3HEHUE BO3yXa, MOYBBI U BOJIOEMOB).
docdop,annorponHsie Moaudukanuu Gocdopa, GUNIECKUE U XUMHUECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, GU3HIECKHE W XHUMHUUYCCKHE CBOMCTBA,
nonyuenue. Mcmnonp3zoBanue pocdaroB B kauecTBe MUHEPATHHBIX yIOOPECHHUIA.

O6mrast xapakrepuctuka 31eMeHToB [VA-rpynmbl. OcCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTEepHblE  CTENEHW  OKHUCIEHHUS.  YTJIEpoJ,  aIOTPONHble  MOAU(DUKALINH,
pacnpocTpaHeHHe B TpHUpoje, (Pu3MYecKne W XUMHYECKHE CBOWMCTBA. AjcopOrus.
KpyroBopot yrinepoga B mpupone. Okcuabl yriiepoaa, Uux (U3MUYECKUE U XUMHYECKUE
CBOMCTBa, JICCTBUE HA KUBBIE OPTraHU3MBbI, TOJIYYECHUE U IPUMEHEHHE. DKOJIOTUYECKUE



npoOJeMbl, cBsi3aHHbIE ¢ OkcuaoMm yriepoxaa (IV), rumoresa riao0albHOTO MOTEIUICHUS
KJIMMata, MAapHUKOBBIM 3(@ekr. YronbHas KuciIoTa W €€ CcolM, UX (QU3NYECKUEe U
XUMHYECKUE CBOMCTBA, NOJyYeHHUE U NpuMeHeHue. KauecTBeHHas peakuusi Ha kapOoHaT-
noHbl. Mcrionb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IUCTBE.

[lepBoHauanbHble MOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX
yriepona (MeTaH, 3TaH, JTWIEH, AalEeTWIEH, 3TaHOJI, TJULEPUH, YKCYCHas KHUCIOTA).
[IpupoaHble UCTOYHUKH YTIEBOAOPOJOB (Yyroyib, IPUPOAHBIN ra3, HEPTH), TPOAYKTHl UX
nepepadoTku (0€H3UH), UX POJb B OBITY U MPOMBILUIEHHOCTH. [loHsTHE O OMOIOrHYecKu
BA)KHBIX BEILECTBAX: XHUpax, OeNKax, YIJeBOJax — W HUX pOJIM B KU3HHU 4YEJIOBEKA.
MartepualibHOE €AMHCTBO OPTaHMUYECKUX U HEOPTaHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usmueckue M XUMUYECKHE CBOMCTBA, MOJYyYE€HHWE U MPUMEHEHHE.
Coenunenus kpemHust B npupoze. OOuue npeacrasienus o6 okcuae kpemuus (IV) u
KpeMHueBOM kuciore. CHIMKAaThl, UX HCIOJNb30BAHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxxneliue crpouTenbHble MaTepHalbl: KepaMuKa,

CTEKJO, IIeMEHT, OeToH, xene300eToH. IIpobiiemMbl 0e€30MacHOr0 HCMHOJIb30BAHMUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuit IKCnepumMeHm:

U3ydeHrue oO0pa3lioB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
NPOBEJICHNE KAUEeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJACHUE NPU3HAKOB HX
NPOTEKAHMSI, OTIBITHI, OTPAKAIOIINE PU3NUECKIE U XUMHYECKHUE CBOMCTBA raJlOr€HOB U UX
COEIMHEHU (BO3ZMOYXHO MCIIOIB30BAHUE BUIECOMATEPUAIIOB), 03HAKOMIIEHHE ¢ 00pa3iiaMu
XJIOpUIOB (TalOTEHUI0B), O3HAKOMJIEHHME C oOpa3liaMu cepbl U €€ COCAMHEHHSIMU
(BO3MOKHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB), HAOJIOJEHUE TpoIecca OOYTIUBaHUS
caxapa IoJ| JICMCTBUEM KOHUECHTPHUPOBAHHOM CEPHOW KHUCJOTHI, U3YYEHUE XUMHUUYECKUX
CBOMCTB pa30aBICHHON CEpHOW KHCJIOTHI, IMPOBEICHHE KAYCCTBEHHOW pEaKIUH Ha
cynbdaT-uoH U HaOIIOJACHUE NPHU3HAaKa €€ MPOTeKaHHUs, 03HAKOMJICHHE ¢ (PU3NYECCKUMH
cBoiicTBaMu a3oTa, (ochopa u uX coeAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMAaTepUaaoB), oOpa3laMu a30THBIX H (ocHOpHBIX yIOOpPeHUM, IOTyYeHHE,
coOupaHue, paclio3HaBaHWE U U3YUYCHUE CBOWCTB aMMHaKa, MPOBEJICHWE KaueCTBEHHBIX
peakuuii Ha WOH aMMOHUsA U (ocdar-noOH W HW3ydyeHHE MPU3HAKOB HMX MPOTCKAHUSA,
B3aMMOJICUCTBUE KOHUEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbl0 (BO3MOXHO
WCIIOJIb30BaHUE BUACOMATEPUATIOB), HU3YUYEHHE MOJENIECH KPUCTATUIMYECKUX PEIIETOK
anmasa, rpaduta, QynnepeHa, 03HAKOMJIEHHE C MPOIECCOM aJCOPOIMU PAaCTBOPEHHBIX
BEILIECTB AaKTUBHPOBAHHBIM YIJIEM MYCTPONCTBOM MPOTHUBOrasa, MojaydeHue, coOupaHue,
pacrio3HaBaHWE€ M M3YYEHUE CBOMICTB YIJIEKHUCIIOrO rasza, MpOBEIEHHUE KayeCTBEHHBIX
peakiuii Ha KapOOHAaT W CWIMKAT-MOHBl M M3y4YEHUE MPU3HAKOB HX TMPOTEKAHUS,
O3HAKOMJICHME  C  MPOAYKLIHMEH  CHUJIMKATHOM  MPOMBILIIJIEHHOCTH,  pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelue HeMeTaIlIbl U UX COSTUHEHUS».

MeTanjbl 1 MX COeJUHEHUSA



OO0mast xapakTepUCTHKAa XMMHYECKHUX 3JE€MEHTOB — METAJUIOB Ha OCHOBAaHUU HUX
nonoxenus B llepuommyeckon cucreMe xumuueckux diemeHToB JI. M. MenneneeBa u
ctpoeHuss atoMoB. CrpoeHue MeTauioB. Meramumueckas CBsI3b UM METaUIMYECKas
KpUCTAJIIMYECKAsT  PEETKA.  ODJNEKTPOXUMUYECKUN  PSAJ  HANPSOHKEHUA  METAJUIOB.
dusnueckre U XUMUYECKUE CBOMCTBA MeTaJIoB. O0LIME CIIOCOOBI MOIYYEHUS METAIIIIOB.
[loHsiTHE O KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOoppo3uu. CruiaBbl
(ctanp, 4yryH, JIOpaIlOMUHUNA, OPOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[Ilemounple MeTauIbl: MOJOKEHUE B llepruonnueckoil cucteMe XHUMHYECKHUX
aneMeHToB [l. . MeneneeBa, CTpoeHHE X aTOMOB, HAX0XKACHUE B Ipupoe. Pusnyeckue
U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIbl U

TUIPOKCHUIBI HATPUS U Kalus. [[puMeHeHne MEeT0YHbIX METAIJIOB U UX COCTMHEHMUIA.

[IlenoyHO3EMENBHBIE METAJUIBI MAarHUW W KaJlbLUii: nosnoxkeHue B [lepumognueckon
cucreme xumuueckux 3aeMeHToB [{. . MeHeneeBa, CTpO€HHE UX aTOMOB, HAXOXK/ICHUE B
npupojae. PuU3MYECKUE U XUMHYECKHE CBOWCTBA MarHusg M Kaiublus. Baxueilmue
COCIMHEHUs KaJblMs (OKCHA, THUAPOKCHUMI, cojin). JKECTKOCTh BOABI M CIIOCOOBI €&
YCTpPaHEHMUSI.

AnoMUHMEI: TI0JIO)KeHUE B Ilepuoauueckoi cucteMe XuMU4Ueckux snemMeHToB/[]. U.
MenpeneeBa, CTpOEHHE aTOMa, HaxoXJaeHUWE B mnpupoje. duznueckrue W XUMUUECKUE
cBoMcTBa amroMuHMsI. AMDOTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCHIA ATFOMUHUS.

Keneszo: nomoxenue B Ilepuoamyeckoil cucrteMe XUMHYECKUX diemeHToB [[. U.
MenpaeneeBa, CTpO€HHME aTroMa, HaxoXAeHWE B npupoae. Duznmyeckne U XUMHYECKHE
cBoiicTBa sxene3a. Oxcuapl, ruapokcuabl u coiu xkeneza (II) u xenesa(lll), ux cocras,
CBOMCTBA U MOJIYYECHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C o0pasllaMd METaUIOB M CIUIABOB, X (PU3WYCCKHUMH CBOHCTBAMH,
U3y4YECHUE pe3yabTaToOB KOppO3UH METaJJIOB (BO3MOXKHO HUCIOJIL30BAHUE
BHJIEOMAaTepHaIoB), 0COOCHHOCTEH B3aMMOJICHCTBUS OKCHJIa KaJbIlUSI M HATPUS C BOJIOH
(BO3MOHO MCIIOJIB30BAaHUE BUJIEOMATEPUAIIOB), UCCIEIOBAHUE CBOMCTB >KECTKOM BOJIBI,
mpolecca TOpEeHus xKeje3a B KUCIopoae (BO3MOKHO MCIOJIB30BAHUE BUACOMATEPUATIOB),
MPU3HAKOB MTPOTECKAHUS KAY€CTBEHHBIX PEAKIMi Ha MOHBI: MarHusi, Kajlblysl, aJIIOMUHUS,
IIMHKA, >Kejae3a
(I1) u xenesa (I1I), menu (II), HaGIrOICHHE W OTIMCAHUE MTPOIIECCOB OKPANTUBAHUS TNIAMEHHU
MOHAMHU HATpUs, Kalusd W KaJlblugd (BO3MOXKHO MCIIOJIB30BAHHE BHJICOMATEPHAJIOB),
uccieoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHIA QIIOMUHHS M THAPOKCHIA ITMHKA,
peIIEHNE SKCIIEPUMEHTAbHBIX 33/1a4 10 TeMe «BaxkHeUIMeMeTauibl U UX COCTUHECHUSI.

XuMHSA ¥ OKpY KaoUias cpeaa

BemectBa u wmarepwanbl B IOBCEIHEBHOM JKW3HHM 4YeJIOBEKa. be3zomacHoe
WCTOJIb30BAaHUE BEIIECTB M XUMHYECKMX peakiuii B ObiTy. llepBas momoms mnpu
XUMHUYECKHUX 0¥KOrax U OTPaBJICHUSIX.

XUMHUYECKOEe 3arpsA3HCHHE OKpYyXKawIieh cpenpl (mpedenabHas —JIOMyCcTHMAas



KOHIIEHTpaIus BemiecTs, nanee — [1JIK). Pons xuMuu B pemieHn 3K0JI0THUECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpas3loB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, TMOJUMEpPHbIC
MaTepHabl).

Meosicnpeomemmnuie ceazu

Peanuzanus MeXnpeIMETHBIX CBsI3eM Npu M3y4eHUH XuMuu B 9 Kjacce
OCYIIECTBIISIETCS] YePE3 UCIIOIB30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
TOHATUM, ABJISAIOIINXCSA CUCTEMHBIMU JUISI OTACIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O
LHKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TIOHATHSA: HAY4YHBIM (DaKT, TUIIOTE3a, 3aKOH, TECOPHUSI,
aHajau3, CHUHTE3, KiIaccu(puKaiusi, TMEePUOJUYHOCTb, HAOIIOJICHUE, OSKCIIEPUMEHT,
MOJCIMPOBAHUE, H3MEPECHHE, MOJeJb, SIBJICHUE, MMapHUKOBBIN 3 dekT, TexHomIorus,
MaTEPHUAIBL.

dusznka: Marepusi, aToM, JEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHWJ, WU3O0TOIIbI,
PalMOAaKTUBHOCTb, MOJICKYJa, JJIEKTPUYECKUNU 3apsifl, NMPOBOJHUKH, MOJIYNPOBOIHUKH,
TUAJICKTPUKH, (DOTORIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHoe COCTOSIHUE BEIECTBa,
ras, pacTBOp, pacTBOPUMOCTh, KpUCTAJUIMYECKash pemérka, CIUIaBbl, (U3UYECKHE
BEJIMYUHBI, €IMHUIIBI U3BMEPEHUS, KOCMUUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi:  orocunres, napixanue, Ouocdepa, OIKOCHCTEMA, MHHEPAIbHbBIC
yI0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpaabl, TOPHbIE TOPOJbI, TOJE3HbIE
MCKOIIaeMbI€, TOILUIMBO, BOJHBIEC PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA HIPOI'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3yJbTaThl OCBOEHHUS IMPOTPAMMBI OCHOBHOT'O OOIIEro 0Opa3oBaHMS
JOCTUTAIOTCA B XOJe OOyYeHHS XHMHU B CIMHCTBE YYeOHOM W BOCHHUTATEIbHOU
JEATEIBHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMHU U
JyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMHU, MIPUHATHIMHU B OOIIECTBE MIpaBUJIAaMH U HOpMaMHU
MOBEJICHUSI M CTIIOCOOCTBYIOT IIpOIleccaM CaMOITO3HAHUS, CAMOPA3BUTHS U COIMATIM3AIIAN
00yJaromuxcs.

JIMIHOCTHBIC PE3YyIbTATHI OTPAYKAIOT TOTOBHOCTH 00YYAIOIIMXCSI PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIMM U PACIIUPECHUE OIbITA JCSITEIbHOCTH HA
€€ OCHOBE, B TOM YMCJIC B YaCTH:

1) maTpmoTHYECKOro BOCIIUTAHHS

IIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAY4YHOMY HaCJICAUI0, TOHUMAaHUs 3HAUYCHUSI XUMAYECKON HAYKH B )KU3HU COBPEMEHHOIO
o01ecTBa, CIIOCOOHOCTH BIIaJICTh JOCTOBEPHON HH(OPMAIIUEH O IMEPEIOBBIX TOCTHKESHHIX
U OTKPBITUAX MHPOBOM W OTECYECTBEHHOW XHWMHUHU, 3aUHTEPECOBAHHOCTH B HAYyYHBIX



3HaHUSAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) TPa’KIAHCKOTO0 BOCITATAHUSI:

MPECTABICHUS O COLMAIBHBIX HOPMAaX U MpaBUIaX MEKIUYHOCTHBIX OTHOIICHUHN B
KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B  OOLIECTBEHHO  IOJIE3HOM,
y4eOHO-HCCIIeIOBATENIbCKOM, TBOPUECKOW U JIPYTUX BUAAX ACSATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM JIESITEIHbHOCTH MPHU BBIMOJHEHUH YU€OHBIX, TO3HABATEIbHBIX
3a/1a4, BBHIMIOJIHEHUU XUMHUYECKUX OJKCIEPUMEHTOB, CO3JaHUU Y4YEOHBIX MPOEKTOB,
CTpeMJICHUSI K B3aMMOIIOHMMAaHUIO W B3aUMOIOMOIIM B TMpOIEecce ITOM y4deOHOM
NEeSATeNIbHOCTH, TOTOBHOCTH OILIEHUBATh CBOE MOBEJICHUE U MOCTYIIKA CBOUX TOBApHIIEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCJIEACTBUN TOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSI:

MHUPOBO33PEHUYECKUE TMPEJCTABICHUS O BEIIECTBE U XUMUYECKOM peakiuw,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKH M COCTABJISIIOIIIME OCHOBY JIJIsI
MOHUMAHUSI CYIIHOCTH HAayYHOW KapTUHBI MHpa, TPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOJIBI, B3AUMOCBS3SX YEJIOBEKa C MPUPOJIHON CpesoH, o
POJIM XUMHH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEHH;

MO3HABATEIbHBIC MOTHUBBI, HAMPABJIICHHBIC HA MMOJYyYEHHE HOBBIX 3HAHHWU 10 XUMHH,
HEOOXOAUMBIE IS OOBSICHEHHUS] HAOIIOJaeMbIX MPOIECCOB U SIBJICHHM,T03HABATEIbHOM,
WH()OPMAIIMOHHONW U YHUTATEIbCKOW KYJIBTYpPHhl, B TOM YHCJIE€ HABBIKOB CaMOCTOSITEILHOMU
paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOU

JUTEPATYPOH, JOCTYITHBIMU TEXHUYECKHUMH CPEICTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00YyUEHHUIO U MO3HAHMIO, JTI0003HATEILHOCTh, TOTOBHOCTH U CIIOCOOHOCTD
K caM0O0Opa30BaHUIO, MPOEKTHOW W HMCCIIEIOBATENBCKON 1€ATETbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBICHHOCTH U YPOBHS 00yU€HUS B JaJIbHEUIIIEM;

4) opMHUpPOBaHHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHU Ha 3JI0POBBIA 00pa3 *KU3HU, OCO3HAHUE TMOCIEICTBUN WHENPUSTHE BPEIHBIX
npuBbluek  (YmoTpeOJieHHus  ajKOToJsl, HAPKOTHUKOB, KYpEHHs), HEOOXOIUMOCTH
cOOJIIOICHUS TTPaBHJI 0€30MMACHOCTH TIPU OOPAIIEHUN CXUMUUYECKUMHU BEIIECTBAMH B OBITY
Y peajbHOW KU3HH;

5) TpyA0BOT0 BOCIUTAHNS:

UHTEpEC K MPaKTUYECKOMY HU3Y4YeHHIO Mpodeccuid W Tpyda pa3lIndyHOTO pPOJa,
YBaXEHUE K TPYIy U pe3yiabTaTaM TPYAOBOW NEATETLHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUSI TPEIMETHBIX 3HAHWA IO XUMHUHU, OCO3HAHHBIN BBHIOOp WHAMBUAYaTHLHOUN
TPACKTOPUH MPOTOHKCHHSI 00pa30BaHUS C YIETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH
K XMMHUH, OOIICCTBCHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEITHON MpodheCcCHOHATBHOM
JESTENPHOCTA W PAa3BUTHA HEOOXOJIMMBIX YMEHHWH, TOTOBHOCTH aJalnTUPOBAThCA B
npodeccruonansHOM cpene;

6) 3K0JIOrM4ecKOr0 BOCITUTAHUS:

HKOJIOTHYECKH IIeTIeCO00pa3Hoe OTHOIIEHUE K MPHUPOJAC KaK HMCTOYHHKY KH3HU HA



3eMie, OCHOBE €€ CyIIECTBOBAHMS, NOHMMAHUE LIEHHOCTH 3J0POBOrO U 0OE€30MacHOr0
oOpa3za ’KM3HM, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (PU3UYECKOMY H
IICUXUYECKOMY 3J0pPOBBIO, OCO3HAaHUE LIEHHOCTH COOIIOACHMS IpaBUl OE€30MaCHOIO
MOBEACHUS NpHU padboTe C BEUIECTBAMU, a TAKXKE B CUTYaIUSAX, yTPOKAOIMIMX 3J0POBbIO U
YKM3HHM JIIOJICH;

CIIOCOOHOCTH NMPUMEHATH 3HAHUS, [TOJIy4aeMble IPU U3yYEHUU XUMUU, I PEIICHUS
3a71a4, CBA3AHHBIX C OKPYXAIOWIEH IPUPOJHOM CpENOM, Uil NOBBILICHUS YPOBHS
HKOJIOTHYECKON KYJIbTYpbl, OCO3HAHUSI I100aJBbHOrO XapakTepa 3KOJOTHUECKUX MpodiemM
Y IIyTE€U UX PELICHUS ITOCPEACTBOM METOIOB XUMHUH, IKOJIOTMYECKOTO MBIIIUIEHUS, YMEHUS
PYKOBOJCTBOBATHCS UM B IIO3HABATEIBHOM, KOMMYHUKAaTUBHOM U COIIUATIBHON IPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATHBI

B coctaBe MeTanpeaMETHBIX PE3yIbTATOB BBIIEIAIOT 3HAUUMbIE 151 (POPMHUPOBAHUS
MHUPOBO33PEHUS] OOIlEHay4YHbIe MOHATHUS (3aKOH, TEeOopus, MPUHIMII, TUNoTe3a, (akr,
CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-
HAy4YHBbIX Y4YEOHBIX MpEeAMETax M MO3BOJISIIOT HAOCHOBE 3HAHUM M3 ATUX MPEAMETOB
(dbopMUpOBaTh MPEACTaBICHUE O LIETOCTHOU

HAy4YHOW KapTUHE MHUpa, W YHHUBEpCAIbHbIC ydeOHbIC NEUCTBUS (TMO3HABATEIIHHBIC,
KOMMYHHMKATUBHBIC, PETYJISITUBHBIC), KOTOPhIE 00ecTieYrBalOT (POPMUPOBAHKE TOTOBHOCTH
K CaMOCTOSATEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOUICATEILHOCTH.

Ilo3HaBaTesibHBIE YHHMBepPCAJbHbIE Y4eOHbIEe [eliCTBUA

ba3oBble JJoruyeckue aeicTBua:

YMEHHS UCIOJb30BaTh MPUEMBI JIOTMYECKOTO MBIILICHUSI MPHU OCBOCHUHU 3HAHUM:
pPacKpbhIBaTh CMBICT XUMHUYECKHUX TMOHATHH (BBIACISATH HMX XapaKTepHBbIC MPU3HAKH,
yCTaHABIMBATh B3aUMOCBSI3b C JPYTMMHU TOHATUSIMH), HCIIOJIb30BATH TOHSATUS JJIA
OOBSICHEHUS OT/ACJIBHBIX (PAKTOB W SBJICHHWM, BBHIOMpATh OCHOBAHUS M KPUTEPUHU IS
KJIacCU(pUKAIIMM XUMHUYECKUX BEIIECTB M XHWMHUYECKHUX pEaKIui, yCTaHaBIHWBAaTh
MPUYMHHO-CIICICTBEHHBIC CBS3U MEXAYy OOBCKTaMH H3YYCHHS, CTPOUTH JIOTHYECKHE
paccykaeHusi (MHIYKTUBHBIE, JEAyKTHUBHbIC, 10 aHAJIOTHM), JE€JaTh BBIBOALI U
3aKJIFOYCHUS

YyMEHHME TMPUMEHATh B TMPOIECCEe TMO3HAHUSA TOHATHS  (IpPEeIAMETHBIE U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIM, HCIOJIb3yeMbIE B XHUMHUHU,
mpeoOpa3oBBIBATh IIUPOKO IPUMEHSIEMbIE B XUMHH MOJCIbHBIC TIPEJACTABICHUS —
XUMHUYECKHI 3HAK (CMMBOJI 2JIEMEHTA), XUMHUYeCcKast (opMysia U ypaBHEHUE XUMHUUYSCKOMN
peaKkiui — MPU PEIICHUM y4eOHO-TIO3HABATENIBHBIX 3aja4, ¢ YYETOM ATHUX MOJEIbHBIX
NPEACTABJICHUN BBISBISATh U XapaKTEPHU30BaTh CYIIECTBECHHBIC NPU3HAKA H3YYa€MBIX
O0OBEKTOB — XHMHYECCKHX BCIICCTB M XUMHUYECKUX PCaKIHWi, BBISABIATH OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CJICACTBEHHBIC CBSI3M M MPOTUBOPEYUS B H3YYA€MBIX
MPOLIECCAX U SIBIICHUSX.

ba3oBrbIe ucciiegoBaTeIbCKHE JeHCTBUS.

YMEHHUE HCIOJIB30BaTh MOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS,



a TaKKe€ B KQUe€CTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3bl 110 MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJCHUN;

MpUOOPETEHHE OTBITA M0 MJIAHUPOBAHUIO, OPraHU3aLUU U TPOBEICHUIO YUEHUUYECKUX
AKCIIEPUMEHTOB, yMEHUE HaOIOJaTh 3a XOJOM  Ipollecca, CaMOCTOATENBHO
MIPOTrHO3UPOBATh €r0 pe3ysabTaT, (GOpMyIupoBaTh 000OUIEHUS U BBIBOABI 110 pe3yibTaTam
MPOBEIEHHOTO OMbITA, UCCIIEAOBAHUS, COCTABIATh OTUET O MPOAEIIaHHON padoTe.

Pab6ora ¢ undpopmaunmueii:

yMeHHE BbIOMpaTh, aHATM3UPOBATh U UHTEPHPETUPOBATh MH(GOPMAILIMIO Pa3IUUHBIX
BUJIOB U (pOPM MPECTABICHUS, TOIYYAEMYIO U3 PA3HBIX HCTOYHUKOB (HaYYHO-TIOMYJIsIpHas
JUTepaTypa XHMHYECKOTO COJEp)KaHMsl, CHpaBOYHBIE mocodus, pecypcbl WHTepHeTa),
KPUTHYECKHU OLICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(OPMAIIHIO;

yMEHUE TPUMEHSTh pa3IMYHbIe METOAbl U 3alpoChl MpPHU TIOUCKE U OTOOpe
uH(OpPMaIMK U COOTBETCTBYIOIIUX JAHHBIX, HECOOXOAUMBIX JIJIsl BBITIOJIHEHUSI YU€OHBIX U
MO3HABATEBLHBIX 3aJad ONPEACIIEHHOrO THUIA, MPUOOpPETEHUE OmbiTa B 00JIacTU
UCITIOJIH30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJIEHHUE KYIbTypOr
AKTUBHOTO KCIIOJIb30BAHMS PA3IMYHBIX MOUCKOBBIX CHCTEM,CaMOCTOSITEIILHO BBHIOHMPATH
onTUMalIbHYI0 (QopMy mpeacTaBieHUsS HHPOPMAIMU W WIUIIOCTPUPOBATH pellaeMble
3a/1a4d  HECJIOXKHBIMH CXEMaMHM, JuarpamMmaMu, ApyrumMu  (popmamu rpaduku U UX
KOMOWHAIIHSIMU;

yMEHHE UCIOJIb30BaTh U aHAIIM3UPOBATH B MpoIlecce YYEOHOU U UCCIE0BATEIbCKOM
JEeSTENBHOCTH WH(GOPMAIMIO O BIMSHUM TMPOMBIIUIEHHOCTH, CEIbCKOTO XO3sCTBAa M
TPaHCIIOPTa Ha COCTOSTHUE OKPY>KaIOIIel MPUPOTHOM CpeIbl.

KomMmyHuKkaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe 1eiCTBHUA:

YMEHHs 3a/JaBaTh BOIPOCH (B XOie auajnora U (WJid) TUCKYCCHUH) IO CYIIECTBY
oOcyxnaeMoil Tembl, (OPMYIUPOBATH CBOM MPEMIOKECHHUSI OTHOCUTEIHHO BBITIOJHECHUS
MPEUIOKCHHOW 3a/1a4H;

YMEHHS MPECTABIATh MOJYYSHHBIE PE3yJIbTaThl MO3HABATEIBLHOM JEATEIHLHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh IMPE3CHTALMI0 PEe3YyJIbTAaTOB BBITIOJHECHUS
XUMHUYECKOT0 JKCIepuMeHTa (J1abopaTOpHOrO OIbITa, J1A0OpPaTOPHOM padOTHl IO
MCCJICIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMEHHS  y4eOHOTO  COTpPYJHHUYECTBA CO CBEPCTHHUKAMH B  COBMECTHOMU
MMO3HABATEIBHON M HCCIIEIOBATENIbCKON MESITENbHOCTH MPU PEIICHUH BO3HUKAIOIINX
mpo0eM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COTIACOBAHUS MO3UIMN (0OCYXKIEHUS,
OOMEH MHEHUSIMH, «MO3TOBBIE IITYpPMBD», KOOPAWHAIUMS COBMECTHBIX JIEHCTBHIA,
OTIpEJICIICHIE KPUTEPHUEB 10 OIICHKE KaueCTBA BBHITOJTHEHHON PabOThI U IpyTHE).

PeryasiTuBHBbIC YHUBEpPCAJIbHbIC YUeOHbIe 1eiiCTBHS:

YMEHUE CaMOCTOSITEIbHO  OMPENENATh Ledd ACATEIbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJMPOBATH W TIPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NEeATEeNIbHOCTh, BbIOMpAaTh Haunbojee 3P(EKTUBHBIE CIMOCOOBI PEIICHHUS YYEOHBIX U
MO3HABATEIbHBIX  3aJa4, CaMOCTOSATENbHO  COCTAaBISATh WU  KOPPEKTUPOBATH



NPEIJIOKEHHBIA QJITOPUTM JACHUCTBUU IIPU BBIINOJHEHUU 3aJaHUM C YYETOM MOTYy4YECHUS
HOBBIX 3HAHMM 00 wu3ydaemMbIX OOBEKTaX — BEUIECTBAX M pEaKIUSAX, OLEHUBATh
COOTBETCTBHUE IIOJIYYEHHOI'O pe3yJbTaTra 3asBICHHON LEId, YMEHHUE MHCIOJIb30BaTh U
AQHAJIM3UPOBATH KOHTEKCTHI, [IPEAJIAracMbI€ B YCIOBUU 3a1aHUMN.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB IO OCBOEHHUIO 0053aTENbHOIO COAECPKAHMS,
YCTaHOBJICHHOTO JTaHHOW (enepanbHON paboueil MporpaMMoOM, BEIAEIAIOT: OCBOEHHBIE
0Oy4YaromMUMKCS Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOObI

nercTBui, cneruduueckue sl IpeaMeTHON 001acTu «XUMUs, BUIbI IESITEIHHOCTH MO
MOJIyYEHHUIO HOBOT'O 3HAHUSI, €r0 UHTEPIPETAINH, NMPeoOpPa30BaHUI0 U MPUMEHEHUIO B
Pa3IUYHBIX YYEOHBIX U HOBBIX CUTYaIIHSIX.

K koHiry oOydenusi B 8 kjiacce mpeiMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOJIXKHBI

oTpaxkaTh CHOPMHUPOBAHHOCTH Y OOYJAIOITUXCST YMEHHI:

e PpACKpBIBATh CMBICJI OCHOBHBIX XHWMHUYECKHUX T[IOHSTUW: aToOM, MOJEKYJa,
XUMHUYECKHI 3JIEMEHT, TMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpOHAST W HEOJHOPOJHAS), BAJCHTHOCTh, OTHOCUTEIbHAs AaTOMHas W
MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
JI0JISI XUMUYECKOT0 AJIEMEHTa B COCIMHCHU U, MOJISIPHBIN 00bEM, OKCHI, KUCIIOTA,
OCHOBAaHME, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTETNIEHb OKHUCJIEHUS, XUMHUYECKas
peakuus, KiaccupuKalus peakuii: peakiiui COeMHEHUs, PEaKIIMU Pa3JIoKEeHHUS,
peakluu 3aMeIlEHUs, PeaKIUu OOMeHa, JK30- M HHAOTEPMHUYECKHE PpEeaKIlhH,
TEIUIOBOM 3(PGEeKT peakiuu, sSApo aToma, AIEKTPOHHBIM CIOW aToMa, aTOMHAas
opbutanb, paauyc aToMa, XHMHYECKash CBs3b, IMOJSIpHAs W HENoJspHas
KOBAJICHTHAs CBSI3b, MOHHAs CBS3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBasl A0JIs
BelllecTBa (MPOLIEHTHAsI KOHIICHTPALIKs ) B paCTBOPE;

e WUIKOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUUECKUX NIOHATUN U IPUMEHSATH OTU
IIOHATHS [IPY ONKMCAHUU BEIIECTB U UX IIPEBPALLCHUN;

e HCIIOJIb30BaTh XMMUYECKYIO CHMBOJHUKY [IJISi COCTaBJICHHUS (OPMYIN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIHM;

e ONpENENATH BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSAX, CTCTICHD
OKHUCJICHHSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICKHOCTH BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COEAMHEHUH 1Mo QopMyliaM, BUJ XUMHUYECKON CBS3U
(KOBaJIEHTHAs U MOHHAs1) B HEOPTraHUYECKUX COCTUHEHHUSIX;

e packpeiBaTh cMmbica  llepuommueckoro  3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh  IOHUMAHUE  IEPUOJUYECKOM  3aBHCUMOCTH  CBOMCTB
XUMHYECKHX 3JIEMEHTOB OT HX MOJOXKEeHUs B llepuoamyeckoit cucreme, 3aKOHOB
COXpPAaHEHHsI MACChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-- MOJIEKYJISPHOIO
Y4€HUsI, 3aKOHAa ABOraapo;

e OIHUCHIBATH M XapakTepu3oBaTh TabMuuHy (opmy I[lepmoandeckoit cucteMbl
XUMUYECKHUX JIEMEHTOB: Pa3JInyaTh MOHATHS «TJIaBHAs NoArpymnmna (A-rpynmna)» u



«mobounas noarpynna (b-rpynma)», mansle u 0oJibLIME NEPUOIbI, COOTHOCHUTH
o0o3HaueHusi, KOTOphle uUMETCs B Tabmune «llepuonuueckas cucrema
XuMHYecKux 3yeMeHToB Jl. 1. MenaeneeBa» C YMCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB

XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsAll sAapa, OOIlee YHCIO 3JIEKTPOHOB U
pacnpeiesieHue X Mo 3JIEKTPOHHBIM CIIOSIM);

KJacCU(UUIUPOBATh XUMHUYECKUE JJIEMEHThl, HEOPraHWYeCKHUe BeIleCTBa,
XUMHYECKUE PeaKIuu (110 YHCIY U COCTaBY YYaCTBYIOUIUX B PEAKIIMUBEIIECTB, 1O
TEII0BOMY 3P (EKTY);

XapakTepu3oBaTh (OMUCHIBaTh) OONIME XWMHUYECKHE CBOMCTBAa  BEIIECTB
pPa3IUYHBIX KJIACCOB, TMOATBEpPKJAs OMUCAHUE MPUMEPAMH MOJEKYJISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX KAYECTBEHHOT'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMHUECKUX MTPEBPAIICHUIN B PA3TUYHBIX YCIOBUSAX;
BBIUUCTISITh OTHOCHTENbHYIO MOJEKYJSIPHYIO M MOJISIPHYIO  MaccChl BEIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (opMysie COEAUHEHUS, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PAacTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU

peakuuu;
NPUMEHSITh OCHOBHBIE ONEPAIIMM MBICIUTEIBHON JESITEIbHOCTH — aHalu3 |
CHUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMAaTU3allNIo, KIacCU(PUKAIIUIO, BBISIBICHHUE
NPUYMHHO--CJIEACTBEHHBIX CBA3€H — Ui H3Y4EHHs CBOICTB BEIIECTB U

XUMHYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbIE METObI IO3HAHUS — HAOIIOACHHE,
U3MEPEHUE, MOAECITUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIA U MBICIICHHBIN );
CJIeIOBaTh TMpaBWJIaM IOJIb30BAHUS XUMHMUYECKOW TOCYIOW U J1abopaTOPHBIM
000pyIOBaHUEM, a TAKXKE MPaBUIIaM OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIMSIMU 110 BBIIIOJIHEHUIO JTA0OPATOPHBIX XHMHYECKUX OIBITOB IO
MOJIYYCHUIO W COOMpaHUIO ra3000pa3HBIX BEIIECTB (BOAOPOJAa U KHUCIOPOHA),
IIPUTOTOBJIEHUIO PACTBOPOB C OMNPENCIEHHOW MaCcCOBOM HOJIEM PACTBOPEHHOTO
BEILIECTBA, I[UIAHUPOBATh M NPOBOJUTH XUMHYECKHE OSKCIEPUMEHTHI 10
pacno3HAaBaHUIO PACTBOPOB IIEJIIOYEH M KHUCIOT € MOMOUIBK0 WHIMKATOPOB
(maxkmyc, heHondTanienH, METUIIOPAHXK U APYTHE).

K xon1ty oOyuenus B 9 kjiacce npeMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTh CHOPMHUPOBAHHOCTH y 00YUAIOITUXCS YMEHUM:

PAcCKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKHUX MOHSITUH: XUMUYECKUH 3JIEMEHT,
aToOM, MOJIEKYJa, UOH, KaTUOH, aHUOH, IPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPUILIATENHLHOCTh, CTENEHb OKHUCJIEHUS, XUMUYECKas
peaknus, XUMUYecKas CBs3b, TEIUIOBOW 3(P(HEKT peakiuu, MOJb, MOJSIPHBIHA
00BEM,  pacTBOp,  DIEKTPOJUTHI, HEAIICKTPOJIHTHI,  IICKTPOIUTHUECCKAS
JUCCOLMAlMsI, PEaKIMd HOHHOro OOMEHa,  KaTalau3aTtop, XHUMHUYECKOe
paBHOBecHUE, OOpaTUMbIE U



HeoOpaTUMbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCIEHHE M  BOCCTAHOBJIICHHE, aJUIOTPOIUS,
aM(oTepHOCTh, XUMHUECKasi CBS3h (KOBAJICHTHAsi, WOHHAs, MeETaJUIMYecKas),
KpHUCTAJIIMYECKAs PEIIETKA, KOPPO3Us METAJUIOB, CIUIABbI, CKOPOCTh XUMUYECKOU
peakiuu, npeaenbHo nomyctuMas konueHtpanus [IJIK Bemectsa;
WJUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUECKUX MTOHATUHN U IPUMEHSATH 3TU
MOHATHS MPU ONKUCAHUU BEIIECTB U UX MPEBPAICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTAaBJICHHS (OpPMYJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BAJICHTHOCTh M CTENEHb OKHCICHHUS XUMHYECKUX DJIEMEHTOB B
COEMHEHUAX PA3JINYHOIO COCTABA, MPUHAJIEKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIACCy COEIMHEHHMH Mo QopMynaM, BHUJI XUMHYECKOW CBSA3M (KOBaJIGHTHAaf,
MOHHAs, METaJUIMYecKasi) B HEOPraHMYECKUX COCJAMHEHMSX, 3apsj] HOHAa IO
XUMHYECKO (opmysie, XapakTep cpeibl B BOAHBIX PACTBOPAX HEOPraHMYECKHUX
COEMHEHUM, TUIT KPUCTAIINYECKONW PEIIETKA KOHKPETHOTO BEIIECTBA;
packpbiBaTh cmbich  Ilepuogmueckoro 3akona JI. WM. MeHngeneea wu
JEMOHCTPUPOBATh €r0 MOHMMAHME: OIMHUCHIBATh W XapaKTEPU30BaTh TAOIUUYHYIO
dbopmy Ileprogudeckoil CUCTEMbI XUMHUUYECKUX DJIEMEHTOB: pa3jnvaTh MOHSITHUS
«rnaBHas noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynmna (b-rpynmna)y», maneie
U OOJbIINE TMEpPUONbl, COOTHOCUTH OOO3HAYEHHs, KOTOpbIE HWMEIOTCS B
NEPUOJUYECKON TabJnIle, CYUCITOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsija sapa, oOIllee YHCIO DJIEKTPOHOB U
pacnpeielieHue X M0 JIEKTPOHHBIM CJIO0AM), OOBSICHATH O0LIUE 3aKOHOMEPHOCTH
B U3MEHEHHMH CBOICTB 3JIEMEHTOB U UX COEJMHEHUI B Mpeeaax MaJIbIX EPHOIOB
Y TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMHYECKHE JJIEMEHTBl, HEOPraHWYeCKHWe BEIeCTBa,
XUMUYECKHUE PEAKIHH (110 YUCILY U COCTaBY y4aCTBYIOLIUX B PEAKIIMUBEILECTB, O
TerioBOMY 3G (deKTy, M0 HU3MEHEHHIO CTeleHed OKUCICHUS XWMUYECKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) O0MINE U CIEIIMPUICCKUE XUMUYECKHUE CBOWCTBA
IPOCTBIX W  CJOXHBIX BEUIECTB, MOATBEPXKZAs OIHUCAHUE IIPUMEpPAMU
MOJIEKYJIAIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;
COCTaBJISITh YPABHEHHUs DJIEKTPOJUTHYECKON AUCCOLMALMU KHUCIIOT, LIEJT0YENd U
COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIU HOHHOTO

oOMeHa, ypaBHEHHsI PEaKIIfil, MOATBEPKIAIOIINX CYIECTBOBAHUE T€HETUIECKOM
CBSI3U MEXK]1y BEUIECTBAMU PA3IMYHBIX KIaCCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEICTBOM COCTaBJIEHUS JIEKTPOHHOIO OanaHca ATUX PEaKIIi;
MIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HX CTPOECHHS,
BO3MOKHOCTHU MPOTEKAHUSI XUMHUECKUX MPEBPAILCHUN B PA3JIUYHBIX YCIOBUAX;



BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MaccChl BEUIECTB,
MacCOBYIO JIOJII0 XUMHYECKOr0 3J€MEHTa Mo (Gopmylie COeAMHEHUs, MAaCCOBYIO
JIOJII0 BELIECTBA B PAacTBOpE, MPOBOAUTH PACUETHl IO YPABHEHUIO XUMHUYECKOU
peaxIumy;

coOMIoaTh TMpaBHJIa TMOJIb30BAHUS XUMHUYECKOH TOCYyAOH U 1a00paTOpHBIM
00opya0OBaHUEM, a TaKXKe MpaBuia 0OpalleHHs ¢ BeIECTBAMU B COOTBETCTBHUHU C
MHCTPYKIIUSIMU TIO BBIMOJHEHHUIO JIA0OPATOPHBIX XHMHUYECKUX OTBITOB TIO
MOJIYYEHHUIO U COOMPAHUIOTra3000pa3HbIX BEMIECTB (AMMHAKa U YTIEKUCIOT0 rasa);
NPOBOJIUTh PEAKINH, TMOATBEPKAAMONINE KAUYECTBEHHBIH COCTAB Pa3IUYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM MMyTEM XJIOPUA-, OpOMHI-, HOIUA-, KapOOHAT-,
docdar-, cunukar-, cynphar-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHUS U HWOHBI
M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX PacTBOPaxX HEOPTaHUYECKUX
BEILIECTB;

NPUMEHSATh OCHOBHBIE OIEpaIliil MBICIUTEIFHOW JAEATeIbHOCTH — aHAIW3 |
CHUHTE3, CpaBHEHHE, O0OOIIeHHE, CUCTEeMAaTH3allMi0, BBHISBICHHE MPUIUHHO-
CJICJICTBEHHBIX CBSI3€H — JUISl U3YYCHHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKITHH,
€CTECTBEHHO-HAyYHbIE METOJbI TO3HAHUS — HAONIOJEHUE, HW3MEpeHHE,
MO/ICTHPOBAHHE, SKCIIEPUMEHT (peabHBIN U MBICJICHHBIN ).



TEMATUYECKOE IIVIAHUPOBAHUMES KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoTsbI
Paznen 1. [lepBoHavanbHble XMMUYECKHE MOHATHSA
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuorexa [JOK
' MIPAKTUYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeoBeKa
19 BemiecTBa 1 XuMu4eckue 15 1 0 bu6mmoreka [IOK
' peaknuu https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ i HEOPraHNYeCKUX BelleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 0 0 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopaopoa.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonsatue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznean 3. Ilepuoanueckuii 3axkon u llepuoguyeckasi cucrema xummnieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckasi ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [Tepuoanueckas cucrtema 7 bu6mmoreka [{OK
XUMHUYECKUX 31eMeHToB [l. 1. https://m.edsoo0.ru/7f41837c
Memnpene-esa. CTpoeHue atoma
XMy .

3.2 OKI/ICJII:’:::J?:HZB-;BB 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKITNHN
Hroro mo pazgeny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 Bubnuotexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KJIACC

KoumnuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ejioB U TeM nudpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo M XMMHMYecKHe peaKIIuu
11 [ToBTOpEHUEe U yriydieHue 3HaHuN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa [JOK
' peaKmui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS TUCCOLINAIINSL. 8 1 1 bu6mmorexa [IOK
' XHUMHUYECKUE PEAKIIMU B pacTBOpPaAxX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTanibl M MX coeJUHEHUSA
21 OO6mast XapakTEPUCTHKA XUMUYECKUX 4 0 1 bubnuorexa [JOK
' sneMeHToB VIIA-rpynmel. ["aiorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmorexa HOK
' PYTHIRL 2P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepruCcTUKa XUMUYECKIX
2.3 3neﬁeHT011: VA-I;) mbl. A30T, hocdop u ux 7 0 1 bubmorexa HOK
' PYITHHL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1as xapakTepucTUKa XUMHUYECKUX
24 BHeul\ieHTOIIS) IVAl?r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro no paszneny 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

Paznen 3. MeTa/uIbl H HX COCINHCHUHA

. bubnuorexa [JOK
3.1 Obme croficTBa METANIOB 4 https://m.eds00.ru/7f41a636
. bubnuoteka [JOK
3.2 Baxuetinme MeTayuisl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazmeny 20
Paznen 4. Xumus v okpy:kamomas cpeaa
4.1 BemectBa u MmaTepuansl B )KU3HU YEIOBEKA 3 bubmorexa HOK
' et P . https://m.edso00.ru/7f41a636
Hroro mo pazmeny 3
PesepBHOE Bpemst 3 bubmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne nugposbie
Tema ypoka Konrtpoabubie | IlpakTHnueckue
n/n Bcero oOpa3oBaTtejibHbIE
padoThl padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 bubmmoreka [IOK
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
9 IlonsTue o MeTo1ax MO3HAHUS B 1 0 0 bu6mmorexa [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1 «IIpaBuiia
paboTel B 1a6OPATOPUU U TPUEMBI bubmuoreka [JOK
3 1 0 1
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTIOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 0 0 bubnuorexa [JOK
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK
8 N PHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBApPEHHOU COJIH)»
bubnuoreka [JOK
6 A 1 0 0
TOMBLH MOTCKIH https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE dJIEMEHTBI. 3HAKU 1 0 0 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 I1 1 0 0
POCIRI® | GHOMHRIC BOICUTRA https://m.edsoo.ru/ff0d2a6¢c
bu6moreka [JOK
9 A - 1 0 0
TOMHOMOIICKYILIpHOS yHemHe 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 MOCTOSHCTBA COCTaBa BEIICCTB.

bub6mmoreka [{OK
10 X eckas ¢o a. BanentHoc
HIMIE A popiyx HSHTHOCTE https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX DJIIEMCHTOB
11 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XUMHUYECKOTO bubmmoreka [IOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [IOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue 1 XUMHUISCKUE SBICHUS. bu6mmorexa [IOK
XHUMHUUECKas peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnnorexa [JOK
XUMHUUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCcChl BELIECTB. bubmuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMUYCCKHUX bubmmorexa [JOK
H . P https://m.edsoo.ru/ff0d5708
peakmuit
Kiaccudukanus XuMU4IecKux peakiuit
18 (coenuHeHws, pa3iaoKeHHUs bubmorera [JOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0meHne u bubmmorexa [JOK
H AHCT. H;I https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIusI 3HAaHU I
20 KonTponpHast padota Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHUECKUE PEAKLIA) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e

IIpOCTOC BCUICCTBO. O30H



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

duznueckre 1 XUMHUYECKUE CBOUCTBA

22 KHUCI0poJia (peakiuu OKUCICHHS bubmmorexa LHOK
p p ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 006 okcuaax
CrocoObl MoayYeHHsT KHCIIOPOJa B
23 sabopaTopuu Zq I OMBIHIJIGHI:IOiTI/I bubmmorera [JOK
patop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peaKuru, NOHATHUE O bubmmoreka [IOK
TEPMOXMUMHUYECKOM YPaBHEHHH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
Tommmso (HedTh, Yroiab U METAH).
25 3ar ${3HGI-EI/I6¢1;03 yra CITOCOOBI iro bubmmorexa [OK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckas padota Ne 3 mo Teme
26 «[lonyuenue u coOMpaHue KHCIOPoaa bubmorexa HOK
Y1 . P poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE €ro CBOMCTBY
97 Bonopon — snemeHT u nmpocToe bubnuoreka [IOK
BeniecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHaTHe 0 KMCIOTAX U COJIIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHust BOAOPOaa B bubnuorexa [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 mo Teme
31 «I?Ion SeHHE U I20614 aHHE BOJOPOIa bubmorexa HOK
i N p AOPOA, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [IOK

Asoranpo

https://m.edsoo.ru/ff0d542¢



https://m.edsoo.ru/ff0d4614
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
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brrunciienus o0b€Ma, KOJIMYECTBA

bub6mmoreka [{OK

33 BEILIECTBA ra3a M0 €ro U3BECTHOM
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Brruncienus 00bEMOB ra3oB 10
34 ABHCHHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
P N P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsitue 06 bubnuoteka [JOK
36
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHbie
37 Y HEHACHIII[CHHBIE PACTBOPHI bubmorera [JOK
p PHL- https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIECTBA B PaCTBOPE
[IpakTrueckas padota Ne 5 mo teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuorexa [JOK
OnpeaeIEHHON MacCOBOU 0Jen https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota No2 no teme bubnuorexa [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cocTaB, Kiaccudukaius, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: coCTaB, K1accuduKaims, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XuMu4eCcKre CBOWCTBA bubnuorexa [IOK
OCHOBaHM I https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, kiaccupukanus, bu6mmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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[Tosmydyenune u XMMHUYECKUE CBOMCTBA

bu6mmoreka [{OK

45
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIIATypa,
46 cnocoébllj H):([)JI )eHHsI XI/IMI/I‘-IZEKI/IC bubmorexa HOK
N v ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTnueckas padota Ne 6. Pemenue
47 JKCIIEpUMEHTAIIBHBIX 33a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI)
48 I'eneTnueckas cBsI3b MEXKy KilacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
49 O00011eHNE U CUCTEMATU3ALMS bubmmoreka [IOK
3HAHUMN https://m.edso0.ru/00ad9ch2
KontpoabHasg padora Ne3 o teme
50 "OCH(I))BHI)IG KJ'IIE)ICCBI HeopraHm4YeCKUX bubmorera [JOK
o P https://m.edsoo.ru/00ad9ela
COEeIUHEHUI
[TepBbie TOMBITKH KIacCHUPUKAIII
51 XUMHYECKUX 2I1eMEHTOB. [loHsTHE O bubmorexa LOK
' https://m.edsoo.ru/00ad9ffa
rpynmax cXOAHBIX 3JIEMEHTOB
[Tepunoaudeckuii 3aK0H U
52 IIepuoanueckas cucTeMa XUMHYECKUX bubmorexa LOK
p https://m.edsoo.ru/00ada52c
anemenToB /. 1. MenneneeBa
53 Ileproasl, Tpymmel, HOATPYIIIEL bubmorexa [IOK
p > TPYTIIBL, pyn https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bubnmoreka [JOK
sanaep. M3oromsl https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 000I04YeK
. bubmuoreka [JOK
55 aTOMOB 3J1IeMeHTOB [lepuoanueckoii

cuctemsl /. 1. Mengeneepa

https://m.edsoo.ru/00adaébc
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XapakTepucTuka XMMUYECKOTO
3JIEMEHTA M0 €ro MOJI0XKEHUIO B

bub6mmoreka [IOK

% ITepnoauueckoii cucreme . 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue llepuoauueckoro 3akoHa
57 JUISL pa3BUTHS HAYKHU U nipakTuku. . W. bubnuorexa [JOK
MenneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB bubnuorexa [JOK
XUMHUYECKUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 Hortnas xiireckas cosisb https://m.edso;.I ru/00adac34
60 KoBaneHntHas noJjisipHasi XuMu4eckast bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenosisipHasi XuMU4YeCcKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CTereHb OKHCIICHHS https://m.edSO(])_.[ ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIU bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KounTtponsnas padora Ne4 o teme bubnunoreka [JOK
«CTtpoeHne aroMa. XuMHUYECKast https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepBHblit ypok. O0o0O1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oO1IEHNE U bubnuorexa [IOK

CHCTeMaTHU3aIus 3HaHU!

https://m.edsoo.ru/00ad9ch?2
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68 PezepBubiit ypok. O0o0IeHNE 1 1 0 0 bubnuorexa [JOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
I[TPOI'PAMME
9 KJIACC
KosnyecTBO yacon DJIeKTPOHHBbIE

Ne uudposbie

Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBartejibHbIE

padoThI padoThI
pecypchl

[lepnoanueckuit 3aKoH.

1 [Tepronnueckas cucrema 1 0 0 bubnuorexa [JOK
XUMHUYECKnX djeMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOC 3MEHE

2 CBgﬁI(;IT];\/I XII/)III\{/II/II{TGP(IJII:HI;I( ;AH:M:;TI/:)B 1 0 0 bubmmorexa [JOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HomeHKIaTypa 1 0 0 bubnuorexa [JOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buael XuMHUYECKO CBSI3U U THIIBI 1 0 0 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KounTtponsnas padora Nel mo teme

5 «IToBTOpEeHue u yriybiaeHne 3HaHUH 1 1 0
OCHOBHBIX pa3J/ieioB Kypca 8 Kiacca

5 Knaccudukanus XuMHUYECKUX 1 0 0 bu6mmoreka [JOK
peakuyii 10 pa3Iu4YHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHaTre 0 CKOPOCTH XUMUYECKOU

7 CaKIUu HOHﬂI;He 0 TOMOTCHHBIX H 1 0 0 bubmorexa LIOK
PEAKIHH. https://m.edsoo.ru/00adbeda
TeTEPOreHHBIX PeaKUsIX
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TloHdaTHE O XUMUYECKOM
paBHOBecHU. PAKTOPBI, BIUSIOLIUE

8 Ha CKOPOCTb XUMHUYECKOH PEAKIIUN U bubnmorexa LOK
p p https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUYECKOTO
paBHOBECHs
9 OKHUCIUTETLHO-BOCCTAHOBUTEIIHHBIC bubmmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHUECKON
10 muccoranu. CUiIbHbIE U cl1a0ble bubmmorexa [TOK
’ https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 Honnrsie ypaBHEHUS peaKIni bubmmorexa [TOK
yp p https://m.edso0.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT U
12 OCHOBAHUH B CBETE MPEACTABICHUIN bubnuorexa [JOK
00 2JIEKTPOJIUTUUECKOU https://m.edsoo.ru/00add5d8
IHUCCOLMAIIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTe IIpeACTaBIeHUIl 00 bubmiorexa LOK
P N https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUYECKOU JUCCOIHAIIHI
14 [TonsaTue o ruaposm3e comnei bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4
15 O000I11IeHNE U CUCTEMATH3ALMSI bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
IIpaxtrueckas padora Ne 1.
16 «lfemeHHe 3I<cni NMEHTAILHBIX Eubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KontpoabHag padora Ne2 o TeMe
P P bubmuoreka [JOK
17 «DNEeKTPOJIUTUYECKAS] TUCCOIUALIUS.

XUMUYECKHUE pCaKkiuu B paCTBOpaAX»

https://m.edsoo.ru/00addecO
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OO0mas XxapakTepHCTHKA I'aJIOTCHOB.

18 XUMHUYECKUE CBOMCTBA HA MIPUMEPE Bubnnorexa LIOK
puMep https://m.edsoo.ru/00addfe?
xJiopa
Xnoposogopos. ConsiHas KUCIIOTA,
19 XI/IME‘-IGCKI/I: CBOWCTBA, TIOJTy4CHUE bubamorexa [OK
> HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padora Ne 2 o teme
20 «[Tomy4ueHne COJITHON KUCITOTHI Bubmnorexa LIOK
YICHHE £ ’ https://m.edsoo.ru/00ade348
W3y4YCeHHE € CBOUCTBY
Beraucienus o ypaBHEHUSIM
21 XHUMHYECKUX PEaKIUi, €CIIA OJTUH U3 bubmorexa HOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AIOTpOTIHBIE MOJIU(PUKAIIUKA CEPHI.
23 Haxoxnenue cepbl U €€ coenMHEHUI bu6mmoreka [JOK
B IIpUpoJie. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoa0po1, CTpOCHHUE, bubnuoreka [JOK
(bM3UYEeCKre U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KMCIIOTA,
25 (1)I/ISI/I‘IGCKI/IIG) u Xm\fnqecxne bubmmorexa [JOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHCHHE
XUMUYECKUE peaKIlni, JeKaIlue B
OCHOBE MPOMBIILIIEHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIel cpebl COeTMHEHUSIMU
cephl
97 Brrancienue MaccoBoit 10711 BeIXOa bubmuoreka [JOK

IIPOJIyKTa peakLuu

https://m.edsoo.ru/00adec8a
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OOm1ast XxapaKTepUCTHKA HIIEMEHTOB
VA-rpynmsl. A3or,

bu6mmoreka [{OK

28
pacnpocTpaHeHue B PUPOJE, https://m.edsoo.ru/00adeea6
(du3HUYecKre 1 XUMUIECKHE CBOHCTBA
AmMMak, ero pusnyeckue u

29 eCKHe c(bo”c a, ToJTyYeHune Bubnnotexa LIOK
XUMUYECKHE CBOMCTBA, MOJyICHUE U

v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmmMuaKa, U3ydeHUe ero bubmmorexa [OK
e ek https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEH

32 aMMOHMUS B KaY€CTBE MUHEPAIIBHBIX bubnuorexa [JOK
ynobpeHuii. XuMuieckoe https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH Cpe/Ib
COCIIMHECHUSIMH a30Ta
Docdhop. Oxcun bocdopa (V) u

33 Cpocgo pHa;I KI/ICJIE)Ta (b(i)I/II)3I/I(qe3:KI/Ie u bubmmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOJyICHHE
Hcnonw3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE NPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocdaramu
VYrnepon, pacnpocTpaHeHue B

35 pu 1(3) Iel (Il))nsnlfleCKie U XUMUYECKHE bubmiorexa LIOK

P P 7% https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusudeckue u
36 XUMHYECKHE CBOMCTBA. bu6mmoreka [JOK

DKosorndeckue npooIemsl,
CBsI3aHHbIE C OKcHaoM yriepoa (IV)

https://m.edsoo.ru/00adfebe
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bub6mmoreka [{OK

37 YrosIbHas KHEIOTa W e€ conn https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHune yriaekucioro rasa. bubnuorexa [JOK
KauectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmmorexa [TOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIIepo/ia

40 Kpemuuii u ero coennnenus bubmmorexa [OK

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

41 [IpakTnueckas pabora Ne 5. bubnnorexa [JOK
Pemenune skcnepuMeHTaIbHBIX 33124 https://m.edsoo.ru/00ae0bf2
1o Teme «BaxHeume HemeTalIbl U
HX COCTUHEHHUS
KonTtponbHas padota Ne3 mo teme

42 «Baxueime HeMeTauIbl U UX Bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO1as xapakTepucTUKa
XUMHUYECKUX HJIEMEHTOB —

43 METaJIOB. MeTannuueckas CBsI3b U bubnuoreka [JOK
METaJUIMYeCKasl KpUCTaJUTMYECKast https://m.edsoo.ru/00ael103e
pemérka. Gu3nyeckKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOWCTBA METAJLJIOB.

44 DNEKTPOXUMHUYECKUN P bubmmorexa [JOK

HaHpH)KCHI/Iﬁ MECTaJlJIOB

https://m.edso0.ru/00ael1156
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OOm1re cnocoObl MOTyYeHUs
MeTtauioB. CraBel. Beraucienus no

bu6mmoreka [IOK

45 BHEHUSIM XUMHUYECKUX PEAKIIMit
ZS;H OGHHH s pearef;OB C(I)) ;Zpim’ https://m.eds00.ru/00ae1156
MIPUMECH
46 [TonsaTue o KOppo3uUn METAJIOB bubmorexa HOK
https://m.edsoo.ru/00ael1278
bubnuorexa [JOK
47 [enotrbre MeTanIbI https://m.edsocl)_.I ru/00ael4b2
48 OKcHIBI ¥ THAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnnorexa [JOK
KaIbIIMA U Maraum https://m.edso0.ru/00ae15e8
50 Baxueiiime coenuHeHNs KaJbIIUs bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8
51 O6o6nvleHI/Ie U CUCTEMAaTU3aLINs
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
S35 | oo ot e Bumonera LIOK
y https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 JNp—— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneso https://m.edsog ru/00ael1d86
57 Oxkcupl, THAPOKCUIBI U COJIH KeJe3a bubnmoreka [JOK

(1) u xene3a (111)

https://m.edsoo.ru/00ae35e6
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O0001IEeHUE U CUCTEMATU3ALIUS

58 . 1
3HaHUU
[IpakTnueckas padora Ne 7.
59 Pewrenne skcriepruMeHTANIBHBIX 3a/1a4 1 bubnuorexa [JOK
1o teme «BaxHene MeTamuibl U UX https://m.edso0.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUM, €CITN OJIUH U3
60 peareHToB JjaH B U30BbITKE WU 1 bubnuorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM JI0JTU BBIXOa MPOTYKTa
peakiumn
61 O060011eHre U cucTeMaTu3alus 1
3HaHUH
KontponsHas padota Ne4 o teme
62 «Baxxnelimue MeTauIbl U UX 1
COEJIMHEHUS
63 BeniectBa u marepuasl B 1 bubnuorexa [HOK
HOBCEIHEBHOM KU3HU YeIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsA3HEHUE 1 bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu 1 bubnuorexa [JOK
9KOJIOTHYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alis 3HaHu https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0oO1IIEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1IEHNE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYHEHUKA

* Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnaakos C.A.,
AxumonepHoe obuiectBo «M3narenbctBo «IIpocBemienue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WU.I"., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

tabsuupl: [leproanyeckas cucremMa XuMuueckux anemMenton [1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTH, SJIEKTPOXUMHUECKHUH sl HANIPSHKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHUAJIBI J1JISd YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/XuMusi-6a30Bblii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI"OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

Mertoandeckoe-mmocooue-mist-yanrens.pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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