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IMNOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa 1O XUMHUM Ha YpPOBHE OCHOBHOTO o0011ero o0Opa3oBaHus
COCTaBJIECHA Ha OCHOBE TpeOOBaHMN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
0o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO OOLIEro 00pa30BaHusl, MPEACTABICHHBIX
B ®I'OC OOOQ, a takxe Ha 0CHOBe (penepabHON paboyeil mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHLENUMU TMpenojaBaHus y4yeOHoro mnpeamera «XUMHUS» B
o0pasoBaTenbHbIX Opranu3anusx Poccuiickoin deneparuu.

[IporpamMa 1o XuMMHHM JaéT MOpEACTaBICHUE O LEAX, OOIIell cTpaTeruu
oOydeHHUs, BOCIUTAHMS M PA3BUTUS OOYyYAIOUIUMXCS CpPEICTBAMH Y4EOHOTrO
npeaMera, yCTaHABIMBAET  00s3aTe€IbHOE  NPEAMETHOE coJiep KaHue,
npelycMaTpuBaeT paclpeelieHue €ero Mo KiaccaM U CTPYKTYPUPOBaHUE I10
paszzienaM M TeMaM HpOrpaMMbl MO XWUMHH, OIPEAETSET KOJIUYECTBEHHBIE WU
KAueCTBEHHbBIE XapaKTEPUCTUKHU coJlep KaHus, PEKOMEHTyEM Y10
NOCJIEAOBATEIbHOCTh  M3YYEHUS] XHMHUU C YU4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM Y4€OHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEW OOydJaroIIUXCsl, OMNpeAenseT BO3MOXKHOCTU MpeaMera s
peanuzanuu TpeOOBaHUM K pe3yiabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOMU
IpOrpaMMbl Ha YPOBHE OCHOBHOIO 00IlIero oOpa3oBaHMsl, a TakXke TPeOOBAHUN K
pe3yapTaraM oOy4eHHs XUMHUH Ha YPOBHE IIeJIel U3Y4EeHHs IPEIMETa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENbHOM JEATEIBHOCTH OOYYAIOIIETOCs IO OCBOEHUIO
y4e€0HOro COJIEpIKAHMUS.

3HaHME XUMHUU CIY)KUT OCHOBOM i1 (OPMHPOBAHUS MHUPOBO33PEHHUS
oOyJaromierocsi, €ro NpeACcTaBICHU O MaTepualbHOM €IWHCTBE MUPA, BaXKHYIO
poJib UrparoT (popMUpyeMble XUMHUEH MPEACTaBICHHUS O B3aUMOIPEBPALIECHUAX
SHEPruu M 00 SBOJIOLUMU BEUIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00anbHBIX
npo0sieM yCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPIreTUYECKOW,
MUIIEBOM U AKOJIOTUYECKON 0€30MMacHOCTH, TPOOIIEM 3JPABOOXPAHEHUS.

N3yuenne xumuu:

CHOCOOCTBYET  peajid3alli  BO3MOXKHOCTEH s  CaMOpa3BUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 00111el 1 () yHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS U TBOPYECKUX CIHOCOOHOCTEM
oOyyamuxcs, HaBbIKOB HX CAMOCTOSITENbHOW Y4E€OHOW JIeSITeNbHOCTH,
SKCIIEPUMEHTAIBHBIX M HCCIEAOBATENIbCKUX YMEHUM, HEOOXOJIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B IPO(HEeCCUOHATBHOM 1eATENbHOCTH;

3HAKOMHUT CO CHEeUU(PUKON HAYYHOTO MBILIJIECHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIs[1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SBJISETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00Y4arOIINXCS;



CrocoO0CTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTUYECKOE
oOpa3oBaHue 00yJaromuxcsl.

JlanHble HampaBieHUS B OOyYE€HUM XUMHUHU OOECIIEUMBAIOTCS CHEIU(UKOMI
colepKaHUs  y4eOHOTO  mpeaMeTa, KOTOPBIM  SIBISETCS  IeIarornyecKu
aIaITUPOBAHHBIM OTpakeHHEM 0a30BOM HayKW XMMHH Ha OINPEACIIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHHS OPHUEHTHUPOBAH Ha
OCBOCHHE OOYYAIONIUMMCS CHCTEMbI IEPBOHAYAILHBIX ITOHSITHH XHWMHH, OCHOB
HEOPraHMYECKONW XMMHUM M HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX IMOHSATHUN
OPraHUYECKON XUMUHU.

CtpykTypa cojepKaHus MPOTpaMMbl IO XUMHUHU CHOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Tojxojaa k €€ mzydeHuto. CojepkaHue CKJIAIbIBACTCA W3 CHUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATHH O XUMHUYECKON
peaknuu. OOe OSTH CHCTEMBbl CTPYKTYPHO OpPraHW30BaHbl 1O MPUHIIUITY
MOCJIEA0BATEILHOTO Pa3BUTHUS 3HAHWM HA OCHOBE TEOPETUUECKHUX MPEACTaBICHUMN
pPa3HOTO YPOBHS:

— aTOMHO--MOJICK YJIIPHOTO YU4E€HHSI KaK OCHOBBI BCErO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akoHa [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUU;

— yYEHHUS O CTPOCHUU aTOMa U XUMUUYECKOH CBA3H;

— TMpeACTaBiICHUNM 00 JJIEKTPOJUTUYUECKON JUCCOIMAIUM BEIISCTB B
pacTBopax.

TeopeTtnueckre 3HaHUA PACCMATPUBAIOTCS HAa OCHOBE OSMIIUMPUUYECKHU
MOJTYYCHHBIX U OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJTHOTO
YPOBHSI K IPYTOMY, BBITIONIHSIS (PYHKIIUU OOBSICHEHUSI M TIPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOXKHOCTEM MPAKTUYECKOTO MPUMEHEHUS U TTOIYYECHUSI N3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMmbl IO XUMHUH  CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJCTABICHUS O XMMUYECKON COCTaBIISIONICH HAYYHOW KapTUHBI MUpPa B JIOTUKE
€€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUs B Hayke. M3ydeHune XUMUM MPOUCXOAUT C MPUBJICYECHUEM 3HAHUU U3
paHee M3y4YeHHBIX yueOHBIX mpeameToB: «Okpyxarouuii mup», «buonorus. 5-7
Kkiacce» U «Dusunka. 7 kimaccy.

[Ipy wW3y4eHUHM XUMUHU TPOUCXOJUT (POPMHpPOBAHHME 3HAHUA OCHOB
XUMHUUYECKON HAyKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JeSITeTbHOCTHY YeJI0BEKa U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOU KyJbTYphI. 3a/1aua
y4eOHOI0 MpeaMeTa COCTOUT B (DOPMUPOBAHUU CHUCTEMBI XUMHUUYECKUX 3HAHUN —
BOKHEUITUX (DAKTOB, MOHATUIN, 3AKOHOB M TEOPETUUYECKUX TOJIOKEHUHN, JOCTYIMHBIX
000011IeHN T MUPOBO33PEHUYECKOTO XapakTepa, sA3blKa HAyKW, B MPHOOIICHUH K



HAyYHBIM METOJIaM IMMO3HAHMS TPU M3YyYEHUHU BEIIECTB U XUMHUUYECKUX PEaKIIUid, B
dbopMHUPOBAaHUY U PA3BUTHH MTO3HABATEIBHBIX YMEHUN M MX IPUMEHEHUH B Y4EOHO-
MO03HABATEIHLHON M yu4eOHO-HCCIIE0BATENBCKON JACSITENHPHOCTH, OCBOSHUU TTPaBUI
0e30macHOro 0OpaIleHus ¢ BEIIECTBAMHU B IIOBCEAHEBHOM KU3HHU.

[lpyu n3ydeHUn XMMHUHM HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs BAKHOE
3HaYEHUE MPUOOPENN TaKue e, KaK:

— (dopMupoBaHHE WHTEIUICKTYaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY TPUHATHIO PEIICHUH,
CIOCOOHOM aJITanTUPOBATHCS K OBICTPO MEHSIIONTUMCS YCIOBUSIM JKU3HU;

— HaNpaBJIIEHHOCTh OOyYeHHsS HA CHUCTEMaTHMYeCcKoe MPHUOOIICHHE
oOyJarommxcs K CaMOCTOSITENIbHOM TO3HABaTENbHON AEATETbHOCTH, Hay4HBIM
METOJIaM TIO3HAaHUS, (POPMHUPYIOIMIMM MOTHBAIIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecreueHue yCJIOBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00 yUatOIIIUMHUCS
OTBITa PA3HOOOPA3HOW JEATEIHLHOCTH, IMO3HAHHWS M CAMOIIO3HAHMS, KJIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITICTCHITMI), MMCIOIIUX YHUBEpPCATbHOEC 3HAYCHHUE IS
Pa3TUYHBIX BUIOB JICATCILHOCTH;

— (opmupoBanre oO0mel (QYHKIMOHATBHON W  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCII€ YMEHHH OOBICHATH M OLIEHUBATh SIBJICHMUS
OKPYXAaIoIIero MHpa, UCHOJIb3ysd 3HAHUS W ONBIT, MOJY4YEHHBbIE NMPU H3YUECHUU
XUMUU, TPUMEHATh UX IIPU pEUICHUH MPoOIeM B TOBCEIHEBHOM KU3HU U TPYIOBOU
NEeSITeNIbHOCTH;

— (¢dopMmHupoBaHHWE Yy OOYyYalOMUXCS TYMAaHUCTUYECKHX OTHOIIEHUH,
MOHUMAaHUSl IIEHHOCTH XUMHUYECKUX 3HAaHUU JJIs BBIPAOOTKH IKOJOTHYECKH
1EJIeCO00Pa3HOr0 TOBEACHUSI B OBITY W TPYIOBOW JESATEIBHOCTH B IIEJSIX
COXpaHEHHMsI CBOETO 3/I0OPOBbS U OKPY>KAIOIIEH MPUPOTHOMN CPEIBI;

— pa3BUTHE MOTHBALUU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIUTAHWIO Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoQuis U HAMPaBICHHOCTH JalbHEHIIETO
00y4YeHUS.

OO0111ee yncio 4acoB, OTBEAEHHBIX JIJISI U3yUEHUSI XUMHH HA YPOBHE OCHOBHOTO
oOmrero obpazoBanusi, cocrapisier 136 dacoB: B 8 kiacce — 68 gacoB (2 4daca B
HeJen), B 9 kitacce — 68 yacoB (2 yaca B HECIIO).



COJAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TIOHSITUSA

[Ipenmer xumuun. Posib XMMUK B )KU3HU 4e€I0BEKA. XUMUSA B CUCTEME HAYK.
Tena u BemectBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHUSA B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0bI pa3ieNeHus: CMECEei.

ATOMBI U MOJIEKYJbl. XuUMHUYECKUE 3JIeMeHThl. CHMBOJIBI XUMUYECKHX
a1emMeHTOB. [IpocThie U CIIOXKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumuyeckas popmysia. BaleHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsT aToMHasg Macca. OTHOCUTEIbHAs
MOJIEKYJIsIpHas Macca. MaccoBasi J0Ji1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomunuectBo BemiectBa. Monb. MonsipHas macca. B3anmocBsI3b KOJIMUECTBA,
MacChl M YHCIa CTPYKTYPHBIX €IWHMI] BemlecTBa. Pacuétel mo Qopmynam
XUMHUUYECKUX COCTUHCHUM.

DU3UUECKUE U XUMUYECKUE SABJICHUSA. XUMUUYECKAS PEAKLUSA U €€ IPU3HAKU.
3aKoH COXpaHEHHMS MacChl BellecTB. XuMuueckue ypaBHeHus. Kriaccudukamms
XUMUYECKUX PEAKIMI (COSAMHEHMS], PA3JIOKEHUS, 3aMEILEHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMUYECKOM IMOCyA0H, paBuiamMu paboThl B jabopaTopuul u
npuémMamu oOpallleHHsl ¢ 1abopaTOPHbIM 00OPYIOBAHUEM, U3YUYEHUE M ONKCAHHE
(GU3UYECKUX CBONCTB O00pa3l0B HEOPraHMYECKUX BEUIECTB, HAOIIOJCHUE
dbuznyeckux (TUlaBlIE€HHWE BOCKA, TasHHUE Jibjla, PACTHUPAHHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJCHCAIUsl BOJbI) U XMMHYECKUX (TOpEHUE CBEYM, MPOKATMBAHUE
MEHOM MPOBOJIOKH, B3aUMO/JICHCTBUE MeEJIa C KUCIOTOW) sIBIIEeHUH, HAOIIOACHUE U
ONHUCaHuE TMPU3HAKOB MPOTEKAHUSI XUMUUYECKUX peakluil (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3jioKEeHUE THUIPOKCHIA
menu (1) mpu HarpeBanuM, B3auMoielcTBUE XKene3a ¢ pacTBopoM coiu meau (1),
U3Yy4EeHHE CIOCOOOB pa3ieleHUs CMECEW: C MOMOUIbI0 MarHuTta, (UIbTPOBAHUE,
BbITITApUBaHUE, AUCTHILIALMSA, XpoMaTtorpadus, NIpoBeACHNE OYUCTKH MOBapEHHOMN
coid, HaOMIOAEHWE U  ONHWCAHME  PE3YJIbTaTOB  MPOBEJICHUS  OINBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHs MAacChl, CO3aHUE MOJCIEN MOJIEKYI
(IapocTep KHEBBIX ).

BaxHeiinmue npeacTaBuTe 1M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech ra3os. CocraB Bo3ayxa. Kuciopon — 37€MEHT U MPOCTOE
BelecTBo. Haxoxnenue kucimopoja B mpupojie, (U3HYECKHUE W XHUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucnopoaa. CrocoObl
MOJIy4eHHUs] KHUCIopoja B JjabopaTopuu W MPOMBIIIIEHHOCTH. KpyroopoT
KHUCIopoaa B npupoze. O30H — aJuIoTponHas MOIu(pUKAIMS KUCIOPOa.



TeroBoit 3(pdeKT XUMUYECKON peakiuu, TEPMOXUMHUYECKHUE YpPaBHEHWSI,
9K30- M DHAOTEPMUYECKHE peakuuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHHUE
BO3/lyXa, yCUJIEHNE TapHUKOBOTO 3¢ eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bopopon —anemeHT u nipocroe Beumectso. Haxoxaenue Bogopoaa B npupose,
busnyueckre 1 XUMUIECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MonyueHus. KucmoTs
Y COJIH.

MounspHblit 00bEM razoB. Pacuérsl mo XMMHUYECKUM ypaBHEHUSIM.

duznueckue CcBOWCTBa BOAbl. Boma kak pactBopurens. PacTBoOpbI.
HachllieHHple 1 HEHACHILEHHBIE PacTBOPBl. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 107151 BelllecTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOIbl. OCHOBAHMS.
Pousib pacTBOpOB B IpHpojie U B XKU3HU 4denoBeka. KpyroBoport BoAbl B mpUpoOJE.
3arpsi3HEeHu e NPUPOAHBIX BOJ. OXpaHa U OYMCTKA IPUPOJIHBIX BOJ.

Knaccudukarmuss Heopranuueckux coemuHennil. Oxcuasl. Knaccuduxanms
OKCUJIOB:  coyieoOpasyromiie  (OCHOBHBIE, KHCJIOTHBIE, aM(oOTepHbIE) U
HeconeoOpasyromue. Homenkiarypa okcuaoB. @Dusznueckue U XUMUYECKUE
CBOMCTBa OKCUJIOB. [loydeHne OKCHaoB.

OcHoBanmst. Kiaccudukanus ocHOBaHWiA: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. Homenkiiarypa ocHoBaHuii. PHU3HUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHul. [lonyueHne ocHOBaHUM.

Kucnotsl. Knaccubukanus xkucnor. Homenknarypa kucinor. Ouznyueckue u
XMMHUYECKUE CBOMCTBAa KHCIOT. Psn aktuBHoctm MetawuioB H. H. bekerosa.
[lomyuenue Kucior.

Conu. Homenkiarypa coneil. @U3H4eCKUe U XMMHYECKHUE CBOMCTBA COJIEH.
[losryuenue conen.

['eneTnueckas CBA3b MEXKIY KJIaCCaMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KAQ4EeCTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOPOJA B BO3AYyX€, MOJTYUECHUE,
coOupaHue, paclo3HaBaHWE M M3YUYCHHE CBOWCTB KHCJIOpOJAa, HaOJII0JeHUE
B3aMMOJICHCTBHSI BEIIECTB C KHUCIOPOJAOM M YCIOBHS BO3HHMKHOBEHHUS U
IpeKpalieHus ropeHus (moxapa), 03HaKOMJICHHE C 00pa3iiaMy OKCHIOB M OTIMCAHH
UX CBOWCTB, TOJy4eHHE, COOMpaHMEe, paclo3HaBaHWE U M3YUYCHHE CBOWCTB
Bojlopoja (TopeHue), B3auMoieicTBre Bojtopoia ¢ okcuaoMm meau (1) (Bo3mosxHO
UCIOJIb30BaHKE BUIEOMATEPUAIIOB), HAOII0IeHHE 00pa3IloB BEUIECTB KOJTUIECTBOM
1 Monb, uccleqoBaHUE OCOOEHHOCTEW pPACTBOPEHUS BEUIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C OINPENCIEHHON MacCOBOU J0Jen
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJABI C MeTallaMu (HaTpUeM u
KaJbliieM) (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEPUATIOB), HCCIEIOBAHHE
00pa3110B HEOPTaHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, HAOIOIEHUE N3MEH CHHUSI
OKPACKH MHJIMKATOPOB B PACTBOPAX KUCIOT U LIEJIOYEH, U3YUEHUE B3aUMOACHCTBUS



okcuna meau () ¢ pactBopom cepHOl KHUCIOTBI, KUCIOT C METANIAMH, PEaKIUi
HEUTpAJIN3ALMK, IOJYy4EHUE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO
METaJlJIa IPYTUM U3 PaCTBOPA COJIM, PELICHUE SKCIIEPUMECHTAIBHBIX 33/1a4 10 TEME
«BaxHenmue Kiaccbl HEOPTaHUYECKUX COEMHCHUN.

IHepuognueckuii 3axkoH u Ilepuogmueckasi cucreMa XUMHYECKHUX
iemeHnToB /. U. MenneneeBa. CrpoeHne aroMoB. XHMMH4YeCKasi CBA3b.
OKHCIUTENbHO-BOCCTAHOBHUTEIbHbIEC PEAKLIMHU

[lepBbie MOMBITKH KIAaCCU(MUKAIIMU XUMUYECKUX dyeMeHToB. [lonsTtne o
Ipynnax CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIE W MIEJIOYHO3EMEIbHBIE METaJIbI,
raJIOT€HbI, MTHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00Pa3yIOT aM(pOTEPHBIE OKCH IbI
Y TUAPOKCHU/IBI.

[Teprnoanueckuit 3akoH. [leproanyeckas cucreMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Kopotkonepuoanas u jymmaHONeproaHas Gopmel [lepuonnyueckoi
cucrembl xumuueckux snemeHTtoB [[. WM. Menneneesa. Ilepuoabl w1 Tpynmimsl.
OU3NYECKUN CMBICII IIOPSAIKOBOIO HOMEPA, HOMEPOB NIEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponsl. CTpoeHuE
JIEKTPOHHBIX ~ 000J04YeK aToMOB mepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[lepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCTHUKA XHUMHUYECKOTO
3JIEMEHTA MO ero nojoxeHuto B [lepuonnueckoi cucreme /. Y. Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHHSI pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAINYECKUX U HEMETAJJIMYECKUX CBOMCTB 10 TPYIIAaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
DJIEMEHTOB JUIsl pa3BUTHUS Haykh W mnpaktuku. J[. WM. MenneneeB — y4€HbIM U
IpaKIaHHH.

Xumuueckass cBsi3b. KoBaneHTHast (MoyisipHass W HEMOJSpHAs) CBS3b.
DJEKTPOOTPULIATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenb  okucieHusi.  OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Ipouieccol OKUCIIEHUSI U BOCCTAHOBIIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckui IKCnepumenm:

U3ydeHHEe 00pa3IoB BEIIECTB METALUIOB UM HEMETAUIOB, B3aUMOJCHCTBHUE
TUAPOKCHIA LMHKA C PAacTBOpaMU KHUCIOT M LIEJI0YEH, NMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIINX  MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakuy pas3ioKeHUs, COCTUHEHUS).

Mescnpeomemnnie céa3u

Peanuzaiusi MEXNpeOMETHBIX CBSI3€H NpPH HU3YYEHUHM XUMHUHM B § Kilacce
OCYILIECTBIIIETCSI 4Yepe3 HCIIOJIIb30BAHUE KaK OOIUX €CTeCTBEHHO--HayYHBIX
MOHSATUM, TaK W MOHSTHUH, SBIAIOLIIUXCA CUCTEMHBIMU JUIsl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'0 [IUKJIA.



OO1re ecTeCTBEHHO--HAyYHBIC MMOHATHSA: HAYYHBIN (akT, TUIOTE3a, TEOPHs,
3aKOH, aHajgu3, CHHTe3, KiIacCupUKaIsi, TMEepPUOJIUIHOCTh, HAOIIOJeHUE,
IKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEPEHUE, MOJIEIb, SBIICHUE.

®dwusznka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIHI,
PaIMOAaKTUBHOCTh, MOJIEKYJIa, JSJICKTPUUYECKUN 3apsijl, BEIIECTBO, TEJNO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, Ta3, (PU3UYECKUE BEIUYUHBI, CIUHUIIBI
U3MEpEeHUs, KOCMOC, TIaHeThI, 3BE3/1b1, COTHILE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIEC TOPOIbI, TTOJIC3HBIE
HCKOIIaeMbI€, TOTUIUBO, BOJTHBIE PECYPCHI.

9 KUIIACC

BemecTBo u xumMmnyeckasi peakius

[Iepnoanueckuit 3akoH. [lepuoanueckas cucreMa XMUMUYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTM B H3MEHEHUHM CBOWCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KIS, KATBIUS H UX COCAMHEHUN
B COOTBETCTBUM C TOJOXKEHHEM »dyeMeHToB B llepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CtpoeHue BelIeCTBA: BHUJIbI XUMUYECKON CBSI3U. THIBI KPUCTAUIMYECKHUX
penI€ToK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIMA KPUCTAIMYECKON PEIIETKH U
BUJAa XUMHUYECKOU CBSI3H.

Knaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX
COEIMHEHU M, TEHETUYEeCKasl CBSI3b HEOPTaHMYECKUX BEIIECTB.

Krnaccudukarus XuMAYECKUX PEaKIui MO pa3TudHbIM pU3HAKaM (110 YUCITY
¥ COCTaBy YYAaCTBYIOIIMX B PEAKIMM BEHIECTB, MO TEIIOBOMY 3¢ (deKTy, Mo
W3MEHEHHIO CTETICHEW OKHCICHHS XUMUYECKHX JIEMEHTOB, IO OOpPaTUMOCTH, IO
y4acTUIO KaTalln3aTopa). JK30- U DHIOTEPMUUECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHHSI.

[lonatue o ckopoctu xumudeckoil peakuuu. [loHstre o0 OOpaTHUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusix. [IoHsATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loHaTHe 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XHMHYECKOW pEeaKlIMH M TOJOKEHHE XUMUYECKOTO
paBHOBECHSI.

OKHUCTUTENIPHO-BOCCTAHOBUTEIBHBIE  PEAKIMU,  DJCKTPOHHBIM  OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTENILHON ~ PEaKIIHH. CocraBneHue  ypaBHEHUU
OKHCJIUTENIbHO--BOCCTAHOBUTENILHBIX ~ PEAKIMH €  KMCHOJb30BAaHHEM  METOfa
AJIICKTPOHHOTO OajtaHca.



Teopust 3JIEKTPOIUTUY ECKOM TUCCOIMALINN. DJIEKTPOIUTHI U HEANEKTPOIUTHI.
KatnoHnbl, aHnoHpl. MexaHn3M JIuCCOLMAIMU BELIECTB C PA3JIMYHBIMU BUIAMHU
xumMudeckoit csazu. Crenens auccormanui. CHIbHBIC U CIIa0ble SJIEKTPOIIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBUS IPOTEKaHUS PEaKIMii HOHHOTO 0OMEHa,
MOJIHbIE M COKpalll€éHHblE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBa KHCIIOT,
OCHOBAHUM U COJIeH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHUECKOMN TUCCOIMAIUY.
KauecTBeHHbIe peakiuu Ha HOHBI. [loHATHE O TUAPOIIU3E COTIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMIJICHHE C MOJEISMU KPUCTAUIMYECKUX PEIETOK HEOPraHWYECKUX
BEIIECTB — METAUIOB W HEMETaUIoB (TpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpusl), UCCIIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKON pEaKIK OT
BO3JICHCTBUSA  Pa3jMYHBIX  (PAKTOPOB, HCCIEIOBAHWE DIIEKTPOIPOBOIHOCTH
pacTBOPOB BEMIECTB, NPOLIECCA AUCCOLU ALY KUCIIOT, IIEI0YEH U coJiei (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAIIOB), MPOBEACHUE OIBITOB, WIUTIOCTPUPYIOLIUX
NpU3HAKK TMPOTEKaHWs peakiuii HOHHOTO oOMeHa (oOpa3oBaHuEe OCajKa,
BbIJIETIEHUE Ta3a, oOpa3oBaHUE BObI), OIBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEakiui (TOpeHue, peakiuu pas3ioKeHUs,
COCMHEHUS), PpACMO3HABAaHME  HEOPTaHMYECKUX  BEIIECTB C  IOMOIIBIO
KAQ4EeCTBEHHBIX PEAKIIMI HA UOHBI, PEIICHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranibl 1 UX COUHEHUS

OOmias xapaktepuctuka TagoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Ppu3ndecKkue CBOWCTBA MPOCTHIX
BEIIECTB — IAJIOT€HOB. XMMUUYECKHUE CBOICTBA HA MPUMEPE XJI0pa (B3auMOJICHCTBUE
C MeTajulaMHu, HeMeTauiaMu, Ienoyamu). XiopoBoaopon. ConsiHasg KHCIOTa,
XMMHWYECKME CBOWCTBA, IMOJIydeHHE, IpuMeHeHue. JlelictBue xjopa |
XJIOPOBOJOPOJA HA OPraHU3M YeJlOBeKa. BaxHelume XJI0puabl U UX HAXOXKICHHUE B
IIPUPOLE.

Obmas xapaktepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble cTeneHu okucienus. CTpoeHue u (pusmyeckue CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOIa U Cepbl. AJUIOTPOIHBIE MOAU(DHUKAIIMN KUCIOPOAa
U cepbl. XUMHUYECKHEe CBOMCTBa cepbl. CepoBOOpOA, CTpoeHue, puszmdeckue u
XUMHUYecKue cBoicTBa. OKCHIBI Ccepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, pu3nueckre 1 XMMUIECKUe CBOMCTBa (00I1e KaK IPeACTaBUTEIS
KJIacca KHUCIOT M crenuduyeckre). XMMUUECKUE PEaklu, JIeKAllMe B OCHOBE
MPOMBIIIJICHHOTO CIMOC00a TOJydeHHs] CepHOM KHUCIOThL. [lpuMmeHeHune cepHoit
KUCIOThl. CONM CEepHOM KHUCIIOThI, KAa4eCTBEHHAs peakius Ha Cyiab(dar-HoH.
Haxoxnenne ceppl U €€ COCIMHEHUH B TpUPOJE. XUMHYECKOE 3arps3HEHUE
OKPYKaIOIIEH Cpenbl COECAUHEHHSIMU Cepbl (KUCIOTHBIE [OKIU, 3arps3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEe0TBPAICHUS.



Obmias xapaktepuctuka 3meMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHBIE CTEIICHM OKHCIEHUS. A30T, pacnpocCTpaHEHUE B TPHUPOJE,
dbusnueckne U XuMHUYECKue cBoricTBa. KpyroBopot azora B nmpupojie. AMMHUAK, €T0
dbusnueckre 1 XUMUYECKUE CBOMCTBA, MONyYeHrue U npuMenenne. Collu aMMOHHS,
uX (U3NYecKre U XMMUYECKUe CBOICTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasg KHUCIIOTa, €€ MoiydeHue, PU3NUecKue U XUMHUYECKUE
cBoiicTBa (OOIME Kak TMPEJACTAaBUTENS Kjacca KHUCIOT U crhenuduueckue).
Hcronp30BaHNE HUTPATOB U COJICH aMMOHHMSI B KAUeCTBE MUHEPAIBHBIX YI00pEHUM.
XYUMHUECKOE 3aTPs3HEHHE OKPYXKAIOIIEH cpebl COCTUHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHe BO3Ayxa, MO4Bbl W BoJoéMoB). docdop, amioTporHbie
moaudukanuu docdopa, pusndeckue u xummudeckue cpoiictsa. Oxenn dochopa
(V) u dochopras kuciaora, Gu3MUECKHEe M XUMUYECKHE CBOMCTBA, MOJIYYCHHE.
Hcnonb3oBanue ¢hocdaToB B Ka4eCTBE MUHEPATBHBIX yI00pEHUN.

Obmas xapaktepuctuka 37meMeHToB IV A-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTETICHN OKUCIICHUS. Y TIEPO/I, AJUIOTPOITHbIE MOAU DUKAIIIH,
pacnpocTpaHeHune B MpUpPoJe, PU3NUECKUEe U XUMHUECKHE CBOWCTBA. AICOpOIHS.
KpyroBopor yraepoga B mnpupoge. OKcuabl yriaeponaa, ux ¢GU3NYECKUe U
XUMUYECKUE CBOMCTBA, JCHCTBME Ha >KUBbIE OPraHU3MbI, I[OJyYE€HUE U
npuMeHeHne. DKOJIOrHYecKue mpoOieMbl, CBsI3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TI00aTBbHOTO MOTEIUICHUS KiuMara, MapHUKOBBIN 3¢ dekT. YroabHas
KHCIIOTa ¥ €€ coyn, uX (U3HYECKHEe U XUMHYECKHE CBOMCTBA, MOJYYEHUE H
npuMmeHeHne. KauecTBeHHas peaknuss Ha KapOoHar-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIHCKOM XO035HCTBE.

[lepBoHayagbHBIC TOHITHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTUJIEH, 3 TaHOJ, TTUIEPUH, YKCYCHasl KHUCIIO0TA).
[lpuponHbie HCTOYHHUKH YTIAEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, HEDTH),
NPOAYKTHl MX TepepaboTku (OEH3MH), UX pOJib B OBITY MU MPOMBIIIICHHOCTH.
[TonaTre 0 GMOTOTUYECKH Ba)KHBIX BEIIECTBAX: KHUpaxX, O€IKax, yrieBojaax — U ux
polldi B KHM3HM 4YeJoBeKa. MarepuaabHOE €IWHCTBO OPraHUYeCKUX U
HEOPTraHUYECKUX COECIUHEHUM.

KpemHunii, ero Qusnyeckue ¥ XHUMHUYECKHE CBOWCTBA, TIOJY4YCHUE W
npumeHenune. Coenuuenus: KpeMuus B mpupo/ie. OOuue npeactaBieHust 00 OKCuae
kpemHaus (1V) u kpemHueBoit kucnore. CHIMKAThI, UX HCIIOIb30BaHUE B OBITY, B
POMBIIIICHHOCTH. BaxkHeine CTpouTenbHbIE MaTepuaibl: KEpaMHKa, CTEKIIO,
1eMeHt, OeroH, kenme300eToH. [IpobimeMpl 0Ge30macHOrO  MCIOJIB30BAHUS
CTPOUTENIbHBIX MaTEPHUATIOB B TTOBCEIHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydeHrue oOpas3IoB HEOPTaHUYECKUX BEIIECTB, CBONCTB COJISTHONM KHCIIOTHI,
MIPOBE/ICHNE KauE€CTBEHHBIX PEAKINil Ha XJIOPUI-UOHBI U HAOII0IeHNE TTPU3HAKOB



UX TPOTEKaHUs, OMBITHI, OTpa)karoue (PU3NYecKne W XUMUYECKHE CBOWCTBA
TaJIOTEHOB M WX COEAUMHEHUM (BO3MOKHO HCIIOJIb30BAHHE BUJIEOMATEPHUAIIOB),
03HaKOMJIEHHUE ¢ 00pa3IaMu XJIOPUJIOB (TAIOT€HUIO0B), 03HAKOMJICHHE C 00pa3IiaMmu
ceppl M €€ COEIMHEHHSIMU (BO3MOXKHO MCIIOJIb30BAaHUE BHUEOMATEPUATIOB),
HaOII0IeHn e mpolecca oOyTIIMBaHMsI caxapa MoJ AEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIOTHI, U3YYCHHE XUMHUECKHX CBOMCTB pa30aBIeHHON CEpHOM KUCIIOTHI,
MIPOBEJICHUE KAaUECTBEHHOM peakiuu Ha cyiab(ar-uoH U HaOII0IeHNe TpU3HaKa e
MPOTEKaHUsI, O3HAKOMJICHHE C (PU3MYECKUMHU CBOMCTBaMH a30Ta, gocdopa m ux
coemuHeHu (BO3MOYKHO MCIIOJIb30BAaHUE BUICOMATEPUATIOB), 00pa3iiaMu a30THBIX
n (dochopHBIX yI0OpeHUH, TOJIydeHHEe, coOOMpaHue, pacro3HaBaHUE U H3YYCHHE
CBOMCTB aMMHakKa, MPOBEIEHUE KAYECTBEHHBIX pEaKIUi HAa HWOH aMMOHHUSA U
dochar-noH W U3yYEHUE TPU3HAKOB HX TMPOTEKAHUSA, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MeIbI0 (BO3MOXXHO HCIOJIB30BAHHUE
BUJIEOMATEpPUAIOB), H3yYECHHE MOJEIEe KPUCTAUIMYECKUX PEHIETOK aliMasa,
rpadura, dymiepeHa, 03HAKOMJICHHE C IPOIECCOM aiacopOIMu pacTBOPEHHBIX
BELIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOrasa, IOJYyYCHHE,
coOupaHue, pacrlo3HaBaHWE M W3YYCHHE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEICHHE
KAueCTBEHHBIX peakiuii Ha KapOOHAT M CHUIIMKAT-UOHBI U U3YYCHHE MPU3HAKOB MX
MPOTEKaHUsI, O3HAKOMJIEHHE C NPOAYKIHMEH CHUIMKATHOM MPOMBIIIJIEHHOCTH,
pelIeHre SKCIEPUMEHTABHBIX 3aJad Mo TeMe «BaxHelline HeMEeTalbl U HX
COCIUHEHUS».

MeTta/uibl 1 X COEUHEHUSA

OO01as XxapakTepuCcTUKa XUMHUECKHUX IJIEMEHTOB — METAJIOB HA OCHOBAHUH
ux noJsioxeHus B llepuoanueckon cucreMe xumuyeckux osneMeHToB J[. U.
MenneneeBa u ctpoeHust atoMoB. CTpoeHHE METaIoB. MeTtainueckas CBsI3b U
METaUIMYECKass  KpUCTAUIMYECKass  pelmeéTKa.  DIEKTPOXMMHUYECKHH  psill
HanpspkeHui MetauioB. dusnyeckue U XUMUYECKUE CBOMCTBA MeTaiuioB. OoOiue
CrocoObl TONy4eHHUs] MeTaioB. [loHsATHE O KOpPpPO3WU METAIIOB, OCHOBHBIE
CHocoObI 3aIUTHI MX 0T Koppo3uu. CruiaBel (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a)
U UX PUMEHEHUE B OBITY U MPOMBIIILIEHHOCTH.

[lenounsle MeTauibl: mojiokeHue B [lepruonnueckon cucremMe XMMUYECKHUX
sanemenToB [[. . MeHneneeBa, cTpo€HHME MX aTOMOB, HAaXOXJAEHUE B MPUPOJE.
duznyueckue 1 XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUibl U
THAPOKCHABl HaTtpusd u  Kanus. [IpuMeHeHue MIEIOYHbIX METAUIOB M HUX
COEMHEHUM.

[IlesioyHO3EMENBHBIE METAUIBI MAarHUM W KaJIbLUWW: IIOJOKEHUE B
[Teprnoanueckoit cucreme xXuMruyeckux 3yieMeHToB /1. 1. MenneneeBa, cTpoeHue ux
aTOMOB, HaxOJeHue B npupoje. Pusnyecknue 1 XMMHUYECKUE CBOIICTBA MarHus U



Kanblus. BakHelmume coeMHeHus Kbl (OKCUA, TUAPOKCU I, Cou). ZKECTKOCTh
BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS.

AntoMuHUI: nonoxxeHue B [leproanyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHEe atoma, HaxoxacHue B mpupone. dusznueckue u
XUMUYECKUE CBOMCTBA aFOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHJIA U THIIPOKCHUIA
ATFOMHUHUSL.

Keneso: nonoxenne B [lepuognuecko cucreMe XUMHUYECKUX AJIEMEHTOB [l.
. MenneneeBa, CTpoeHUE aroMma, HaxoxJeHue B mnpuponae. dusznueckue u
XUMHUYECKHUE CBOMCTBA Xkele3a. OKCUIbl, THAPOKCHIBI U coun xkene3a (1) u xenesa
(1), ux cocras, CBOMCTBA U MOJIYUCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHME C O0Opa3laMM METALIOB W CIUIAaBOB, HUX (HU3UYSCKUMU
CBOMCTBaMH, H3Y4YEHHME pE3yJIbTaTOB  KOpPPO3UH  METALIOB  (BO3MOIKHO
UCIOJIb30BAaHUE BUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBHS OKCHIA
KablUsd WU HaTpus C BOJOW (BO3MOXXHO HCIIOJIb30BAaHUE BHUIEOMATEPUATIOB),
VICCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCA TOPEHUS KEJle3a B KUCIOPOJE
(BO3MOXHO  HUCIOJIb30BAHUE  BUJEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha HOHBI: MArHHS, KaJbIHs, AIIOMUHMS, IUHKA, xkene3a (11)
u sxeneza (I), mequ (Il), HabaromeHne W omMcaHUE TMPOIECCOB OKpaITUBAHUS
IJaMEHU MOHAMU HaTpus, Kaldusg MW Kaiblus (BO3MOXXHO HCIIOJb30BaHUE
BUJICOMATEPHUAIIOB ), UCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB TUAPOKCH I ATFOMUHUS U
TUAPOKCUA LIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 337a4 1o Teme «Baxneluue
METaJUIbl U UX COETUHEHUS.

XuMus 4 OKpYy:KawIas cpeaa

BemectBa u marepuanbl B NMOBCEIHEBHOW >XWU3HU 4YeJOBeKa. be3omacHoe
MCIOJIb30BAaHKE BEIECTB M XUMHUYECKUX peakiuidi B ObITy. [lepBas momois npu
XHMHUYECKUX 0KOrax M OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpPYXKarollell cpenbl (IpeaesbHas JONMyCTHMas
KOHIIEHTpauus Benlects, nainee — [1JIK). Poinb XvumMuu B pelieHnd 3KOJIOTMYECKHUX
poOeM.

Xumuueckuii IKcnepumenm:

n3ydeHrue oOpas3lioB MaTepHaioB (CTEKJIO, CIUIaBbl META/UIOB, MOJMMEPHBIC
Marepuabl).

Mescnpeomemnnie céa3u

Peanuzaiusi MeXNpeaIMETHBIX CBSI3€M NpPH HU3YYEHUHM XHMUU B 9 Kiacce
OCYILIECTBIIIETCSI 4epe3 HCIOJIb30BaHME Kak OOMMX eCTeCTBEHHO-HAyYHBIX
MOHSATUHN, TaK U TOHSATHM, SBJISIONIUXCA CUCTEMHBIMU U1 OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'0 [IUKJIA.



OOmme ecTecTBEHHO-HAYYHBIC IMOHSTHS: HAaydHBIA (DAKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHaJdu3, CHHTE3, Kjaccuukamus, IepUOAUIHOCTh, HAOJIO/ICHHUE,
AKCIIEPUMEHT, MOJICIMPOBaHNEe, HM3MEPCHHE, MOJCIb, SBIICHHE, ITAPHUKOBBIN
a3 PeKT, TEXHOJOTHS, MaTEPUATIBI.

dusnka: MaTepus, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIBI,
PaIMOaKTUBHOCT, MOJICKyJIa, AIEKTPUUCCKUN 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKHY, JUAJICKTPUKU, (POTODIEMEHT, BEIIECTBO, TeJI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, I'a3, PACTBOP, PACTBOPUMOCTh, KpUCTAIITNYECKAsI
pemérka, CIiaBbl, (U3WYECKUE BEIMYHMHBI, €IUHHIIBI MU3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TIIaHETHhI, 3BE3/1b1, COJHIIE.

buomorus: dorocuHTe3, abIXxaHwe, Owocdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yI0OpEHUS, MUKPOAJIEMEHTBI, MAaKPO3JIEMECHTBI, TUTATEIIbHBIC BEIIECTBA.

['eorpadust: armocdepa, ruapocdepa, MUHEpabl, TOPHBIEC TTOPOIbI, TTOJIE3HBIE
MCKOIIaeMbI€, TOTUIUBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJabTaThl OCBOEHUSA NPOTPAMMbl OCHOBHOTO OOILETro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOy4eHUsT XMMHUU B €IMHCTBE y4eOHOU H
BOCIUTATENILHON JEATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUIUCKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, HPHUHATHIMU B
oOliecTBe MpaBWiaMU W HOpPMaMHu IMOBEJIEHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHMsl, CAMOPA3BUTHS M COLIMATIM3 AU 00 yJarOIINXCS.

JIM4HOCTHBIE  pe3yJibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaroOLIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUUNA U
paciIMpeHue OMbITA JESITENbHOCTH Ha €€ OCHOBE, B TOM YKCII€ B YACTH:

1) mIaTpMOTHYECKOTO BOCITUTAHMS

LEHHOCTHOTO OTHOLIEHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HAy4yHOMY HACJEJMI0, MOHUMAaHUs 3HAYEHHUsS] XMMHUYECKOM HAYKH B KU3HH
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIIaJIETh AOCTOBEPHOW HMH(pOpMaiueil o
NEPEIOBbIX JOCTUKEHUAX M OTKPBITUSX MHPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTpOHWCTBE MHUpa U OOIIECTBA;

2) rpaskKIaHCKOT0 BOCIIUTAHUSA:

NpPEICTaBIEHUSI O COIHUAIBHBIX HOpPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATENbCKOM, TBOPYECKOM W JIpyTHX  BHJAX
NEeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM MAESTEIbHOCTH IpHU
BBINIOJIHEHUM Y4€OHBIX, I1O3HABATENbHBIX 3aJ]1a4, BBINOTHEHUH XHUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUHU Y4€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHUIO
Y B3aUMOIIOMOIIHU B MPOIIECCE 3TON yueOHOM NesATeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE TOBEJEHHE W IOCTYNKH CBOUX TOBApUILEH C MO3ULHUHU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YU4ETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB,;

3) HeHHOCTH HAYYHOI'0 TIO3HAHMS

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEUIECTBE M XMMHUYECKON PpEaKIIHH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W COCTAaBIISIOLINE
OCHOBY JJIsl IOHUMAaHUSI CYLIIHOCTH HAay4YHOW KapTUHBI MUpA, MPEICTaBIC€HUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTUSA MPUPOJbI, B3aUMOCBSI34X 4YEJIOBEKa C
MIPUPOTHOMN CPEIIOM, O POJIY XUMHUM B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHbIE MOTHBBI, HAIIPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHHUM IO
XUMHH, HEOOXOJUMBIE JJi1 OOBSCHEHUs] HAOJIOJaeMbIX MPOIIECCOB U SIBJICHUH,
N03HABATEIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYPbl, B TOM YHUCIE
HABBIKOB CAMOCTOSITENIBHOM PabOThl € y4EOHBIMU TEKCTaMH, CIIPABOYHOU



JUTEPATypOH, JOCTYMHBIMU TEXHUYECKHUMH CpelCTBaMU HH(POPMAIMOHHBIX
TEXHOJIOTHUH;

WHTEpEC K OOYYECHHIO M TIO3HAHMIO, JII0OO3HATETHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €CaMOOOpa30BaHMIO, TPOEKTHOW W  HCCIEAOBATEIbCKOM
JeSITEeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTU W YPOBHA OOydeHHUS B
JTabHEHUIIIEM

4) hopMHUPOBaHHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE I[IEHHOCTU KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0POBBIM 00pa3 »W3HU, OCO3HAHWE TMOCIEICTBUU U
HENPUITHE BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOTOJIs, HAPKOTHKOB, KYPEHHS ),
HEOOXOAMMOCTH COOJIFOZICHUS TpaBWJI 0OE30MacHOCTH TpH OOpalieHUuH ¢
XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTUIECKOMY U3YUEHUIO Mpodeccuid U TpyJa pa3indHOro poja,
YBOXEHHE K TPY/LY U pe3yJbTaTaM TPYIOBOU AESTEIHHOCTH, B TOM YHCII€ HA OCHOBE
OPUMEHEHUS  NPEIMETHBIX  3HAaHWW 10  XHMHUM, OCO3HAHHBIA  BBIOOD
WHMBUYaTbHON TPAEKTOPUH MPOJAODKEHUS 00pa30BaHus C YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCIIEITHOM MPOoheCCHOHAIBHOM JACATEILHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalI TUPOBATHCS B MTPOQPECCHOHATBHON CPETIE;

6) 9KOJIOrMYeCKOr0 BOCIIUTAHUSA:

HKOJIOTUYECKH 11eJIECO00pa3HOe OTHOIIIEHUE K TIPUPO/IC KaK UCTOYHHUKY KU3HH
Ha 3emiie, OCHOBE €& CYIIECTBOBAaHUS, IMOHUMAHUE IIEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza >KWM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3rUecKOMy W TCHUXWYECKOMY 370POBBIO, OCO3HAHUE IEHHOCTH COOIIO/ICHUS
paBmI 0€3011aCHOTO TMOBEJICHUS TIPU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYaIIUAX,
YIPOKAIOIIUX 3/IOPOBBIO U JKU3HU JIIO/IEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHWS, MMOJTy4yaeMble MPU W3YyYCHUU XUMUH, IS
pELIEeHUS 3a/1a4, CBA3aHHBIX C OKPYXKaOUIEH MTPUPOJHOM CPEAON, ISl MOBBILICHUS
YPOBHSI ~ DKOJOTHYECKOW  KYJIbTYPbl, OCO3HAHHS TJI00AJBLHOTO  XapakTepa
HKOJOTHYECKUX MPOOJIeM M IMyTe WX pelieHUs MOCPEACTBOM METOJO0B XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEILHOM,
KOMMYHHUKATUBHOW U COLIMAIIbHOM IPAKTHUKE.

METANNPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMeTHBIX pPE3yJIbTAaTOB BBIJCIAIOT 3HAUYUMbBIC JUIS
dbopmMHpOBaHUs MUPOBO33pEHUS 00IIIEHAYYHbIE MOHATHS (3aKOH, TEOPUS, IPUHITHII,
runore3a, (axkT, CcHCTeMa, TMPOIECC, HIKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCTIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX TpeaMeTax M TO3BOJSIOT Ha
OCHOBE 3HAHWI M3 ATUX MPEAMETOB (POPMHUPOBATH MPENICTABICHUE O IIEIIOCTHOM



HAyYHOW KapTUHE MUpPa, U YHHUBEPCAIbHbIC yueOHbIC JeHCTBUS (TTO3HABATEIBHEIE,
KOMMYHUKATUBHBIC, PETYJISTUBHBIC), KOTOpbIe oOecrneuuBaoT (HopMupoBaHHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHMPOBAHHWIO W OCYIIECTBIECHUIO Y4eOHOU
JESITEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

ba3oBble Jioruyeckue 1eHCTBUA:

YMEHHSI HUCIOJIb30BAaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS] TPU OCBOCHHH
3HAaHWM: PacKphIBaTh CMBICT XUMUYECKHX TMOHATUN (BBIACIATh UX XapaKTepHBIE
MPU3HAKK, YCTAHABIMBATh B3aUMOCBSA3b C JIPYTUMHU TOHSTHSIMH), WCIOJIb30BAThH
MOHATHS 711 OOBSICHEHUS OTACIbHBIX (DAKTOB M SIBIIEHUHN, BRIOWpATh OCHOBAHUS H
KpUTEpHUH ISl KiacCU(PUKAIMA XMMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
YCTaHABJIMBATh MPUUMHHO-CIICACTBEHHBIC CBSI3M MEXAY OOBEKTaMH H3y4EHHUS,
CTPOUTH JOTUYECKUE PACCYXACHUS (MHIYKTUBHbBIC, IETYKTUBHbIC, IO aHAJIOTHH),
JIeNIaTh BBIBOJIBI U 3aKTFOUCHHS;

YMEHHE TPUMEHATh B TIpollecce TO3HAHUS TMOHATHUS (IPEIMETHBIE W
MeETanpeMeTHbIE), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIEIH, UCIIOIb3yeMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPE/ICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI DJIEMEHTAa), XUMHUYecKas (opMyna U ypaBHEHHE
XUMUYECKON PEaKIuu — MPH pelieHUH y4eOHO-TT0O3HABATEIbHBIX 33/1a4, ¢ YIETOM
ATUX MOJICNbHBIX MPEACTABICHUIN BBISBISATH U XapaKTEPHU30BATh CYIIIECTBEHHBIE
MPU3HAKN U3y9aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICICTBEHHBIE CBS3UM U
MPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBJICHUSX.

ba3oBbie ucciieoBaTebCKHe 1eHCTBUSA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCH B KAadyeCTBE WHCTPYMEHTA
MO3HAHUS, @ TAKKE B KAUECTBE OCHOBBI 1)1 (DOPMUPOBAHMS TUTIOTE3BI 10 TTPOBEPKE
MPABIJIBHOCTU BBICKA3BIBAEMbBIX CYKICHUM;

NpUOOPETeHNE ONBbITa MO IJIAHWPOBAHHWIO, OPTaHW3allMd M TPOBEICHUIO
YUYEHUUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOmoIaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €r0 pe3yibTar, (popmMynupoBaTs 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ nunpopmanmueii:

yMEHHE BBIOMpaATh, AHATU3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIUIO
Pa3TUYHBIX BUIOB U (HOPM MPEICTABICHHS, TOJY4aeMyl0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYyJSipHAsl JIUTepaTypa XUMHUYECKOTO COJIEpPKAHMs, CIPABOYHBIC
nocobusi, pecypcbl HHTepHETa), KPUTHUUYECKH OILIEHUBATh MPOTHBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;



YMEHHE TPUMEHSTh Pa3IU4HbIC METOJbl U 3alpoChl MPHU MOUCKE U OTOOpE
uH(OpPMAIIM ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX JUIS BBITIOIHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEACTIEHHOTO TUIA, MPUOOPETEHNE OIbITa B
o0nacT  MCMONB30BaHUS  HH(POPMANMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHUE KYIbTYPOH aKTUBHOTO MCIOIB30BAHMSI PA3IMUHBIX IIOMCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTHUMAIBbHYIO (pOpMy TIpenicTaBieHrs nHOpMaIuu u
WUTIOCTPUPOBATh peliaeMble 3aJaud HECIOXKHBIMU CXeMaMH, JuarpaMMmamu,
IpyruMu popMaMu rpa@uKu U UX KOMOMHAIUSMU;

YMEHHE UCIOJb30BaTh W AaHAIM3UPOBATh B IIpolecce ydeOHOU U
UCCIIEIOBATEIBCKON ACATEIBHOCTH MH(GOPMAIMIO O BIMSHUU MPOMBIIIICHHOCTH,
CEIIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHOU
Cpelpl.

KoMMyHUKATHBHbIE YyHUBEpPCAJIbHbIE yUeOHbIe /Ieii CTBUSL:

yYMEHUS 3a/1aBaTh BOIIPOCHI (B XOJI€ AUaIora u (WIiK) AUCKYCCHUH ) TIO CYILIECTBY
oOcyxmaeMolt Tembl, (OpPMYyIUPOBATh CBOM MPEUIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEITIOKCHHON 3a/1a4u;

YMEHHSI ~ TMPEJCTaBIATh  MOJYYEHHBIE  pe3yibTaThl  IO3HABATEILHOMN
NESITEIbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTaxX; Jenarb MPEe3eHTAIUI0
pPE3yJIbTATOB BBHITIOJHEHUS XMUMHUUYECKOTO JKCIepuMeHTa (J1abopaTopHOTO OMbITA,
71a00paTopHON PabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIECTB, YUEOHOTO MPOEKTA);

YMEHHsSI Y4e€OHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBPHOM WM HCCIENOBATEIbCKOM  JIESITETbHOCTH TPHU  PEIICHUU
BO3HUKAIONIUX TPOOJIEM Ha OCHOBE Y4&€Ta OOIIUX HHTEPECOB W COTJIACOBAHMUS
no3unuii (00CyXAeHUSA, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD», KOOPIMHAIIH
COBMECTHBIX JICHCTBH, OMNpeAeNieHue KpUTEPUEB TI0 OIEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U IpyTHE).

PeryisiTuBHbIE YHHBeEPCAJbHbIE Y4eOHbIE 1eiCTBUSA:

YMEHHE CaMOCTOSITETILHO OIPEACNATh IENTU JeSTEIbHOCTU, IIaHUPOBATH,
OCYIIIECTBIIATh, KOHTPOJIUPOBATh M TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeNIbHOCTD, BhIOUpaTh Hambosee 3(HEKTUBHBIE CIIOCOOBI PEIIeHUs] YUEOHBIX U
MO3HABATEIbHBIX 3a/1a4, CAMOCTOSATENbHO COCTABIATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA QJITOPUTM JEUCTBUM MPH BBINIOJHEHUHW 3aJJaHUM C  YYETOM
MOJIYUYEHHUSI HOBBIX 3HAHWI 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OIICHMBATh COOTBETCTBHE IMOJIYYCHHOTO pE3yJbTara 3asBJICHHON €U, YMEHHE
UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, TIPEIJIaracMbl€ B YCJIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pE3yAbTaTOB IO OCBOCHUIO O00S3aTENbHOTO
COJIep’KaHMsI, YCTAHOBJICHHOTO JaHHON denepanbHOi pabodeld MporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS Hay4HbI€ 3HAHUS, YMEHHUS U CIIOCOOBI



JeHCTBHM, crnenudpuyeckue [UIS MPEAMETHOM 00JacTH  «XUMHSA», BHIBI
NESITEIbHOCTA 10  TOJIYYEHUI0 HOBOTO  3HAHWS, €ro  HMHTEpIpeTaIuu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CHUTYAIIHsIX.

K xoniy oOyuenus B 8 kiiacce npenMeTHbIE pe3ylIbTaThl Ha 6a30BOM ypOBHE

JIOJIKHBI OTPaXKaTh CHOPMHUPOBAHHOCT Y 00yUYAIOIIHNXCS YMEHUI:

e PacKphIBaThb CMBICI OCHOBHBIX XMMHMUYECKUX TOHSTHUH: aTOM, MOJIEKYJa,
XUMHUUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh
(omHOpOMHAS U HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJIEKYJISpHasi Macca, KOJWMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi JI0JII XUMHYECKOTO JJIEMEHTA B COSAMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBaHHUE, COJb, JJIEKTPOOTPHUIATEIHLHOCTh, CTEICHb
OKHWCJICHHS, XMMHUYECKas peaKIius, KiacCHU(pUKAIM PEaKIUi: peaKiuu
COCIMHEHUS, PEaKIMU PA3JIOKEHUsS, PEaKIMU 3aMEIIEHUs, pPEaKIuu
oOMeHa, 9K30- M SHJOTEPMUUYECKUE PEAKIINU, TEIUIOBON YPPEKT peaKiinu,
SJIPO aToMa, PJICKTPOHHBIN CIION aTOMa, aTOMHasi OpOUTalb, pauyc aToma,
XUMUYECKasi CBA3b, MOJIIPHAs U HEMOJSPHAS KOBAJICHTHAs CBSI3b, MOHHAS
CBSI3b, WOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBas [OJi1 BEIIECTBA
(MpoIIeHTHAs KOHIICHTPAIIHsI) B PacTBOPE;

e WJUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XWMHUYECKHX [MOHSATUU W
MPUMEHSTH ATH MOHATUS TPU OTIMCAHUH BEIIECTB U UX MPEBPAILICHUN;

e WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS COCTaBlIeHHUS (HOpMYyI
BEIIIECTB U YPABHEHUM XUMHUYECKUX PEaKIU;

e ONpENENSITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTCTICHb  OKHCJCHHS  JJIEMEHTOB B OWHApHBIX  COCAMHECHHSIX,
NPUHAICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCAMHEHHH IO
dbopMmymnaM, BHJI XUMHYECKON CBsi3M (KOBaJEHTHAs MW WOHHAsA) B
HEOPTaHUYE€CKUX COCAMHEHUSIX;

e packpeiBath cMmbica Ilepuonmueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh TIOHMMAaHHE TEPHOJUYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT WX ToyiokeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHUS MAacChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUeHUSsI, 3aKOHa ABOTaApO;

e ONUCHIBATh M XapakTepu3oBaTh TabOnuunyto Qopmy Ilepuoamueckoit
CUCTEMBbl XUMUYECKHUX DJIEMEHTOB: pa3inyaTh TOHATHS «TJaBHas
noarpynmna (A-rpynmna)» u «nobouynas noarpymnmna (b-rpynmna)y, mansie u
OOJbIIME TEPUOABI, COOTHOCUTh OOO3HAYEHHUS, KOTOPhIE HMEIOTCS B
tabimnne «llepuoguueckas cucremMa XuMHUeCKUx »dieMmentoB [l .
MenpeneeBa» C YHCIOBBIMU XapakTEPUCTHUKaMHU CTPOEHHS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij aApa, 00IIee YK CIIO JIEKTPOHOB U
pacnpeieleHre UX Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMUYECKHE AJIEMEHThI, HEOPTAaHMYECKUE BEIIECTBA,
XUMUYECKHE peakIuu (M0 YHUCIYy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY DD EKTY);

XapaKkTepu30BaTh (OMHCHIBATh) OOIME XWMHYECKHE CBOWMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJTBEPXK/Iasi OMMCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPAaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKINN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUS XMMHUYECKHUX TIPEBpaIieHUil B
Pa3TUYHBIX YCIOBHSIX;

BBIYHCIISITH OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0O XHMHMYECKOTOo »3JIeMEeHTa Mo (QopMyle CoeIuHeHus,
MacCOBYIO JIOJFO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOWN pPEaKInH;

MPUMEHSTH OCHOBHBIE OTIEPAIIUN MBICIUTEIBHON JEATEIbHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIICHHE, CHUCTEeMATH3alHio, KiacCU(UKAIINIO,
BBISIBJICHUE TPUYUHHO--CIICICTBEHHBIX CBSI3€H — JIJII U3YYCHHS] CBOWCTB
BEIIECTB U XHUMHYECKHX PpEaKIHi, €eCTeCTBEHHO-HAYYHBIE METO/IbI
NMO3HAHUsI — HAONIOJIeHHe, U3MEpPEHUe, MOJCIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

CJIeIOBATh MTPaBUJIaM TOJIb30BAHUS XUMHUECKOU MOCYA0M U J1abOpaTOpHBIM
o0opymoBaHHEM, a TaKXe TMpaBWwiaM OOpalleHus C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKIMSIMU TI0 BBITIOJHEHUIO JIaDOpaTOPHBIX
XUMHUYECKUX OMBITOB M0 TOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoa M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMNpeAesEHHON
MacCOBOM JOJI€l pacTBOPEHHOTO BEIIECTBA, IMJIAHHUPOBATH M TMPOBOJUTH
XUMHUYECKHE IKCIIEPUMEHTHI 0 PACMO3HABAHUIO PACTBOPOB IIENOYEH U
KHUCIIOT C TIOMOIIBIO UHJIMKATOPOB (JIakMyc, peHomdTanent, MEeTUIO0 paHK
U IpyTHe).

K xonIity oOyuenus B 9 kjiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTpaXKaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHUI:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKHX TOHSITHH: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, HMOH, KaTHOH, aHHOH, IMPOCTOE BEIIECTBO,
CIIOHO€ BEIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlysi, XUMUYECKasi CBS3b, TEIUIOBOM dPdeKT
peakuuu, MOJb,  MOJSIPHBIA  OO0BEM,  pacTBOpP,  DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AIEKTPOJIIUTUYECKAST AMCCOLMALNS, PEAKIMd HOHHOTO
oOMeHa, Karaau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTumbie U



HEeoOpaTuMbIe PEAKIUU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIIbHBIC PEaKIINH,
OKHCJIUTEND, BOCCTAHOBUTEIb, OKMCIIEHUE U BOCCTAHOBIICHUE, AJUIOTPONINS,
amM(pOTEpHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, WOHHAs,
METaJUIMYECKast ), KpUCTAIUIMYECKasl PeIETKA, KOPPO3Hs METAIIIOB, CILJIaBbI,
CKOPOCTh XUMHUYECKOW pEeaKIuu, MPEAEIbHO JOMYCTUMAasi KOHIIEHTPALIHS
IIJIK BemiecTBa;

WUTIOCTPUPOBAaTh B3aUMOCBA3b OCHOBHBIX XHUMHUYECKHX TOHSITUH U
NPUMEHSTh 3TH HOHSITHUS MPU ONMCAHUU BEUIECTB U UX MPEBPAIICHUN;
UCTOJIb30BaTh XMMHYECKYI0 CHMBOJUKY JUIsl COCTaBieHUs (opmyn
BEILIECTB U YPABHECHUN XUMHUUYECKUX PEAKIIUI;

ONpENIEsATh BAJICHTHOCTh U CTENEHb OKUCIEHUSI XUMHUYECKUX AJIEMEHTOB B
COCAMHEHUSIX PAa3JIMYHOIO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
OTpeNeNIEHHOMY KJIAaCCy COCOUMHEHWH 1Mo QopMynam, BHJI XUMHUYECKOU
CBA3M (KOBAJICHTHAsl, HWOHHAsA, METAUNINYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3aps/i MOHA M0 XUMUYECKON (opmyre, xapakTtep cpelbl B
BOJHBIX PacTBOpPaxX HEOPTAHMYECKHUX COEIMHEHHU, THUIl KPUCTAILUINYECKON
PELIETKNA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich llepuomuueckoro 3akona [I. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAHHE: OMNUCHIBATH M XapaKTEPU30BaTh
TabnuuHyo ¢Gopmy [leprogudyeckoit CUCTEMBbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTth TOHSATUS «riiaBHas noarpynma (A-rpynma)» u  «mobouHas
noarpynna (b-rpymma)», Manble ¥ OOJNBIIHE TEPHOJABI, COOTHOCHTH
0003Ha4YeHMSI, KOTOPHIE UMEIOTCS B IEPUOTUIECKOMN TaOIHIIE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XHMUYECKUX JJIEMEHTOB (COCTaB U
3apsn  sipa, OOIIee YKCIO DJJIEKTPOHOB M paclpelieiecHue HUX TO0
AJIEKTPOHHBIM CJI0sIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHHH
CBOMCTB 3JIEMEHTOB M HX COEIMHEHHI B MpeeliaX MalblX MNEPHOJIOB U
[JIAaBHBIX MOATPYIII C Y4ETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKHE SJIEMEHThI, HEOPTaHMUECKUE BEIIECTBA,
XUMHUUYECKUE peaklHH (10 YUCIYy M COCTaBy Y4YacTBYIOUIMX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 U3MEHEHHIO CTEIEHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME M CHEIU(PUUECKHE XUMUYECKHE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEHIECTB, IOJATBEPKIAAasi OIKUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKInii;

COCTaBJISITh YPaBHEHHS DJIEKTPOJMTHYECKOM JUCCOLMALUM  KHUCIOT,
LIEJI0YEN U COJIEW, ITOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMKA MOHHOIO



oOMeHa, YypaBHEHHUS pCaKIHK, MOATBEPKIAONIUX CYIICCTBOBAHHE
TCHETUYECKOM CBSA3M MEXKTY BEIIECCTBAMH Pa3IMIHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIHMA
IIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOIO OajaHca dTHX PEaKIIHii;
IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAaHUS XUMHUYCCKHUX TIPEBPAIICHUN B Pa3IMUHBIX
YCIIOBHSX;

BBIYUCIISITE OTHOCHTEIBHYIO MOJICKY/ISPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO »JJeMEHTa 10 (opMysie COeIUHEHHS,
MacCOBYIO J0JTIO BEIIIECTBA B pPAaCTBOPE, IMPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOWN pPEaKInu;

co0JTr0/1aTh MpaBuJa MOJb30BaHUS XUMUYECKOM MTOCYI0N 1 JJa00paTOPHBIM
o0opymoBaHHEeM, a TaK)Ke TpaBuia OOpailleHus C BeIIeCTBAaMU B
COOTBETCTBUHM C HHCTPYKIUSIMH II0  BBIIIOJHEHHUIO J1a0OpPAaTOPHBIX
XUMHUYECKHUX OIBITOB I10 TIOJYYCHHUIO B COOMPaHUIO Ta3000pa3HbBIX BEIIECTB
(aMMUaKa M yrieKucioro rasa);

IIPOBOJIUTH PEAKITMH, TIOITBEPIK/IAOIIIE KAYSCTBEHHBIM COCTAB Pa3TMIHBIX
BEII[ECTB: PACMO3HaBaTh OMNBITHBIM NYTEM XJIOPHA-, OpOMHJI-, HOIM]I-,
kapOoHaT-, docdar-, cuIMKaT-, Cyiab(dar-, TUIPOKCHUJ-UOHBI, KATHOHBI
AaMMOHHS W HMOHBI HM3yYECHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHWYECKUX BEIECTB;

IIPUMEHSTh OCHOBHBIC OIEepaIlii MBICIIUTEILHON IEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMAaTHU3allNIO, BBISIBJICHHE TPUUNHHO-
CJICICTBEHHBIX CBSI3€M — JIJII M3y4YEHHUS CBOMCTB BEIISCCTB M XUMHYCCKUX
peakiui, eCTeCTBCHHO-HAay4YHbI€ METOJbl TO3HAHUSA — HaOIIOJICHHUE,
U3MEPEHHE, MOJICTUPOBAHNE, SKCIIEPUMEHT (peaIbHbIN U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBO 4acos
Ne HaunmeHoBaHue pa3je/ioB u DJIeKTPOHHBbIE (HU(PPOBHIE)
KonTtpoabHbie IIpakTnyeckue
n/n TeM MPOrpamMMblI Bcero o0pa3oBaTesibHbIE PeCypPChI
padoThI padoThI
Pasnea 1. IlepBoHayajbHble XMMHYECKHE IIOHATHS
XuMHS — BayKHast 00J1aCTh
11 €CTCCTBO3HAHHUS U 5 5 bubnuoreka LIOK
’ MPAKTUYECKON AEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJoBeKa
12 BemecTBa 1 xumudeckue 15 5 bubmmorexa [IOK
' peaxiuu https://m.edso0.ru/7f41837c
Hroro no pasneny 20
Paspnen 2. Baxkneiimme npeacTaBuTe I HCOPraHU4eCKHUX BellecTB
91 Boznyx. Kucnopon. Ilonsitue 6 bu6mmorexa [JOK
' 00 okcuaax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsatue o kuciorax 8 1 Bubnuoreka LIOK
' U COJISAX https://m.edso0.ru/7f41837¢
53 Bona. PactBopsl. [Tonsitue 00 5 1 1 bubnuoreka LIOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJ1aCChI bubmotexa I[IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCOUHECHUN https://m.edso0.ru/7f41837c
Hroro mo pazneny 30

Pasnean 3. Ilepnoauyeckmii 3akoH u Ilepnoanyeckas cucrema xumudeckux iemMenTos /I. M. MenneneeBa. CTpoeHue aTomoB.
Xumuueckas cBs3b. OKHCIUTENbHO-BOCCTAHOBHTE/IbHBIC 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

[lepuoanueckuii 3aK0H U
[lepnonnueckas cuctema

bubmuoreka [IOK
31 XHmpeckix onementos . . ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aToMa
XuUMHYECKas CBA3b.
3.2 OKHUCIUTENBHO- 8 bubmorexa HOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIILHEBIC peaKIII/II/I
bubmmorexa [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa IOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMMECTBO YACOB I10 68

ITPOT'PAMME



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

9 KVIACC

KonnyecTBo yacos DJIEKTPOHHBbIE
HaunmeHoBaHue pa3/iesioB U TeM uudpoBbIe
Ne ni/m P Kontpoabnbie | IlpakTHyeckue (mpp )
NPOrpamMMbI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
Pa3zges 1. BemecTBO U XUMHYECKHE PeaKIIUU
[ToBTOpenue u yriryOiaeHne 3HaHUH bubmmnoreka LIOK
1.1 5) 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 kilacca https://m.edso0.ru/7f41a636
12 OcCHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka IOK
' peakiui https://m.edso0.ru/7f41a636
13 DIEeKTPONUTHYECKAsT AUCCOIUALIHSL. 8 1 1 bubnmnoreka [JOK
' XUMHUYECKHE pEaKIuy B pacTBOPaxX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HeMeTa/uibl M UX COeIMHEHMSI
91 OO0mas xapaKTepuCTUKa XUMUIECKUX 4 1 bubmmorexa HOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OOmras xapaKTepUCTHKA XUMHIECKUX
2.2 anemeHToB VIA-Tpynmel. Cepa u eé 6 bubmorexa [IOK
' Py - -eP https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1mras xapakTepuCTUKa XUMUUYECKUX
2.3 SHCII\I-/EGHTOlf VA-f nibl. A30T, pocdop u ux 7 1 bubmmorexa [OK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHCHUS
OOmras xapaKTepUCTHKA XUMHYECKUX
24 anemeHToB | VA-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [TOK
' . PYTHIAL oA https://m.edso0.ru/7f41a636
KPEeMHHUN U UX COeTUHEHUS
Hroro no pazneny 25



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

Pa3gea 3. MeTa/u1bl M HX COeIMHEHM S

. bubmmoreka IIOK
3.1 Obmmme CBOHCTBa METAIIOB 4 https://m.eds00.ru/7f41a636
. bubmorexa [IOK
3.2 Baskueiinme MeTalIbI ¥ UX COEIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pasneny 20
Pa3znen 4. Xumus U OKpy:Kaomas cpeaa
4.1 BeitecTBa 1 MaTepuainl B )KU3HH YEJIOBEKA 3 bubmorexa TIOK
' B p https://m.eds00.ru/7f41a636
Hroro mo pasaeny 3
PesepBHoe Bpemst 3 bubmorexa TIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
Konn4yecTBo yacos DJIeKTPOHHBbIE
Ne nugposeie
Tema ypoka Kontpoasbhnbie | IlpakTtnyeckue
n/n Bcero o0pa3oBaTeJbHbIC
padoThI padoThI
pecypchbl
1 [Ipenmet xumuu. Posib XuMHUM B KU3HU 1 bubmnoreka IOK
yejloBeKa. Teiia u BelecTBa https://m.edsoo.ru/ff0d210c
Bubnuoreka LIOK
2 IlonsaTre 0 METOAaX MO3HAHUS B XUMHU 1
https://m.edsoo.ru/ff0d227e
[Tpaktrueckas paborta Ne 1 «IIpaBuiia paGoThl
3 B JIa0OpaTOpUH U IPUEMBI OOpAIIICHHS C 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d23dc
71a60pPaTOPHBIM 000PYIOBAHHEM)
YucTele BeriecTsa u cmecu. CriocoObl bubmnoreka IIOK
4 . 1
pas3neneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTryeckas padota Ne2 "Paznenenue
5 cMeceil (Ha mpuMepe OYUCTKH MTOBapeHHON 1 1 bubmmorexa [IOK
pHMEp p https://m.edsoo.ru/ff0d28c8
COJIH)
bubmmorexa [IOK
6 ATOMBI 1 MONICKYJIEL 1 https://m.edsoo.ru/ff0d2a6c
7 IIpocThie U CIIOKHBIE BEMISCTBA 1 bubmorexa TOK
P H https://m.edsoo.ru/ff0d2a6c
8 ATOMHO-MOJICKYJISIPHOE YUCHHUE 1 bubmorexa TIOK
yp y https://m.edsoo.ru/ff0d2d50
9 OtHOCHTEIIbHAS aTOMHAs Macca. 1 bubmmorexa [IOK

OtHOCHUTENIbHAS MOJICKYJISIpHAsA Macca

https://m.edsoo.ru/ff0d323c



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/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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XUMHYCCKHE JIEMEHTBI. 3HaKH (CUMBOJIbI) bubmuoreka IIOK
10
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
MaccoBas 107151 XUMHYECKOT0 3JIEMEHTA B bubmuorexa IIOK
11
COEIMHEHNU https://m.edsoo.ru/ff0d350c
12 KomuyecTtro BemecTBa. Monb. MonspHas bubmuorexa IIOK
Mmacca https://m.edsoo.ru/ff0d5230
3aKOH MOCTOSTHCTBA COCTaBa BEIIIECTB.
13 Xumnueckas popmyra. BaneHTHOCTh aTOMOB Buommorexa LIOK
pMyIa. https://m.edsoo.ru/ff0d2eae
XUMHYECKUX IEMEHTOB
14 dusnyeckue U XUMUYCCKUC SBICHUS. Bubnuoreka IIOK
XuMHUECKasl peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciioBusl IpOTEKAaHUS bu6mmoreka [JOK
XUMHYECKUX PEeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHMs MacChl BEILIECTB. bubnmnoreka I[IOK
XUMUYECKHE ypaBHEHUS https://m.edso0.ru/ff0d3b88
17 Brrunciienus Koiam4ecTBa, MacChl BELIECTBA 10 bubnmnoreka IIOK
YPaBHEHUSIM XUMUYECKUX PEAKIIUI https://m.edsoo.ru/ff0d5708
Knaccudbukanms XuMHYecKUX peakiui
18 (coe I/I}(Ii;HI/ISI a3JI0KCHUS 3a1\p/1e eHUS bubmrorexa LIOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOmMeHa)
M. B. JIOMOHOCOB — y4Y€HBIN-
19 sHIMKIoneauct. O6o0IeHne 1 bubmmorexa [OK
. AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIUs 3HAHUH
KonTponbhas pabora Nel no teme «Bemecta bubnuoreka [JOK
20
U XUMUYECKHUE PEAKLIUI» https://m.edsoo.ru/ff0d4290
Bo3myx — cmech razos. CoctaB Bo3ayxa.
Y Y bubnuoreka LIOK
21 Kucnopoa — aneMeHT u IpocToe BELIECTBO.

O3oH

https://m.edsoo.ru/ff0d448e
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dusnueckre 1 XUMUYECKHUE CBOMCTBA

22 KHCJI0po/ia (Peakui OKUCIICHUS, TOPESHHUE) bubmmorexa [IOK
poAa {peaktt > TOP ' https://m.edsoo.ru/ff0d4614
TTonsatue 00 okcumgax
CriocoOBbI MoTydeHust KUCIIOpoa B
23 71a00paTOPUX U IPOMBIIUIEHHOCTH bubmmorexa [IOK
' https://m.edsoo.ru/ff0d497a
[IpumeHenue kuciaopoaa
TennoBoit 3p(PeKT XUMHUISCKON peaKIuH,
24 TIOHSITHE O T(i)(bMOXI/IMI/I‘IeCKOM paBH:HI/II/I bubmmorexa T{OK
P P : htps://m.edso0. ru/ff0d4790
9K30- U SHJOTCPMHUYECKHUX PEaKIUIX
ToruBo (HEPTh, yroiib U METaH).
25 3ar $I3H€P(II/IC(11)303 ' a, CrtocoObI lro bubmmorexa TIOK
P yxd, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHUS
[pakTuyeckas padota Ne 3 o reme
26 «ITonmydenue u cobupanue KUCIopoa bubmmorexa TOK
y N p posa, https://m.edsoo.ru/ff0d4ae2
U3yUYEHHE €TO CBOMCTBY»
97 Bomopoa — 3neMeHT 1 mpocToe BEIIECTBO. bubnmnoreka IIOK
Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4dd0
08 ®uznyecKkue U XMMUYECKUE CBOHCTBA bubmuorexa [IOK
Bogopoaa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0
bubmmorexa LIOK
29 Honsthe 0 KHCIOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CniocoObI oTy4eHus BOJOpo/a B bubmuorexa I[IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas pa6ora Ne 4 mo Teme
31 «ITonmydenue u cobupanue BoAOpOIa bubmmorexa [OK
. ’ https://m.edsoo.ru/ff0d4f42
U3YyYCHHE €T0 CBOWCTBY»
32 MounsipHblii 00BEM Ta30B. 3aKOH ABOTapoO bubmmorexa [TOK

https://m.edsoo.ru/ff0d542¢
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https://m.edsoo.ru/ff0d4c4a
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Brruncnenns 00bMa, KOJIMYECTBA BEMIECTBA

bu6nmorexa LIOK

33
rasa Io ero I/ISBCCT.I‘-IOMy KOJIMYECTBY httos://m.edsoo.ru/ff0d55a0
BEUIECTBA UIU 00bEMY
Brraucnenus o0bEMOB ra30B 110 YPaBHCHHIO
34 €aKIIMK Ha OCHOBE 3aKOHA 00BEMHBIX bubmiorexa ITOK
p . https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
. bubmuorexa IIOK
35 dusnueckre U XUMHUYECKHUE CBONCTBA BOJIbI
https://m.edsoo.ru/ff0d587a
bubmuorexa [IOK
36 CocrtaB ocuoBanuii. [Tonstie 00 HHAUKATOpax
A p https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HachlieHHbie 1
37 HEHACHIIICHHBIC PacTBOPLL. MaccoBas 10 bubmaorexa IIOK
P PBI. https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[IpakTueckas padota Ne 5 o reme
38 «IIpuroToBieHrEe PaCTBOPOB C ONPEACIEHHON bubmmorexa [TOK
o o . https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBAY
39 KonTponbhas padora Ne2 no teme bubnmnorexa IIOK
«Kucnopoxn. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
OxcHJbl: COCTaB, KiIacCH(UKAIIHS, bu6mmorexa LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyuyeHne U XuMHUYECKHE CBOKWCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEpHBIX bubmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHMs: COCTaB, KiacCUpUKAIu, bubnmnorexa IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne u XuMHUYECKHE CBOKWCTBA bubmuoreka [JOK

OCHOBaHUU

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsr: coctas, knaccudukanms, Bubnuoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHne U XMMHUYECKHUE CBOMCTBA KUCIIOT bubmorexa [IOK
https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubnmnorexa LIOK
46 o
IIOJIyYEHUsl, XUMUYECKHAE CBOMCTBA https://m.eds00.ru/00ad9474
[Ipaktuueckas pabora Ne 6. Perenue
47 AKCIIEPUMEHTANBHBIX 33/]1a4 110 TEME bubnmoreka I[IOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX https://m.edso0.ru/00ad9b7c
COEJIMHEHUIN»
48 I'eneTnueckas CBA3b MEKIy KjlaccaMu bubnmnoreka IIOK
HEOPraHUYECKUX COCAUHEHUI https://m.edsoo.ru/00ad9a50
. bubmmorexa IIOK
49 O00011IeHrE ¥ CUCTEMATU3ALMS 3HAHUI httos://m. edsoo.ru/00ad9ch?
50 KonTtpomnsnas padota Ne3 no reme "OcHOBHBIE bubmuoreka [JOK
KJIACChl HEOPTaHUYECKUX COCTMHECHUI" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKY KJIacCU(DUKAIINH
51 XUMUYECKUX 37eMeHTOB. [loHsATHE O Tpymmax butmmorexa [OK
https://m.edso0.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
ITepronnueckuii 3akoH u [lepuoguueckas
52 CH(I:)TeMHa XAMHUYECKUX 3J16M€£T0]i1 . . bubmrorexa LIOK
https://m.edso0.ru/00ada52c
Menneneena
53 [lepuopl, TpyMITHL, MTOATPYIIIHI bubmmorexa TIOK
https://m.edso0.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX SIJIED. bubnmnoreka IIOK

N30T0onBI

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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CtpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB

N bu6nmorexa LIOK
55 aneMeHToB llepuoanueckoir cucremst 1. 1. httos://m.eds0o.ru/00adasbe
Menneneena
XapakTepuCcTUKa XUMUYECKOT0 3JIEMEHTA I10
. bubmuorexa IIOK
56 ero nojoxxeHuro B [lepuonuyeckoit cucteme
https://m.edsoo.ru/00ada824
J1. 1. Menneneena
3navenue [lepuoauueckoro 3akoHa s
57 a3BUTHUA HAyKH U TipakTuku. J[. U bubmorexa TIOK
p y . p . A https://m.edsoo.ru/00ada96e
MeHnpeneeB — y4€HbIi, eIaror U rpakJ1aHuH
DJIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka IIOK
58
XUMHAYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmorexa [IOK
59 Honnas xumueckas sz https://m.edsoo.ru/00adac34
60 KoBasiedTHas OISIpHAs XUMUYECKAs CBI3b bubmaorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenoasgpHast XUMHUYECKas CBA3b bubmorexa TTOK
p https://m.edsoo.ru/00adaab9
bubmnoreka IIOK
62 Crenens okuCICHUS https://m.edsoo.ru/00adae28
63 OKUCIUTEIHLHO-BOCCTAHOBUTEIIHLHBIE PEAKIINHU Bubmorexa ITOK
P https://m.edso0.ru/00adb076
64 OKUCIUTEN U BOCCTAHOBUTEIIH bubmiorexa OK
https://m.edsoo.ru/00adb076
Bbubnuoreka LIOK
J4!
65 TOTOBAs KOHTPOLHAS padoTa https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O600IICHNE 1 bubnmnorexa IIOK

cUcTeEMaTHU3allus 3HAHUH

https://m.edsoo.ru/00adb33c
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67 PesepBublii ypok. O60011eHNEe 1 1 bu6mmoreka [JOK
CHUCTEMATHU3aLMA 3HAHUN https://m.edsoo.ru/00ad9cb?
68 PesepBubIit ypok. O60011eHNE U 1 bu6muoreka [JOK
CUCTEMAaTHU3aLU 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KosnyecTBo yacos DJIEKTPOHHBbIE
Ne uudposbie
Tema ypoka Kontpoasbubie | IlpakTtnueckue
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
ITepuognuecknii 3akoH. [lepuognueckas
1 crucTeMa XMMU4Yeckux anemenToB 1. U 1 bubmnorexa LOK
T https://m.edso00.ru/00adb59
Meuneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
2 XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX 1 bubmorexa [IOK
P ™ https://m.eds00.ru/00adb6b6
NIEPHOJIOB
3 Knaccupukanust 1 HOMEHKIIaTypa 1 bubmuoreka IIOK
HEOPTraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buel XumMudeckoi CBS3U U TUTTBI 1 bubmuorexa [IOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edso0.ru/00adbac6
KontponbHas pabota Nel mo teme
5 «IToBTOpenue u yrioyoaeHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»
6 Knaccudukamms XuMHYECKUX peaKIuii Mo 1 bubmuoreka [IOK
pa3IMYHBIM IpU3HAKAM https://m.edso0.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMUYECKON PEAKLIUH.
7 [loHsITHE O TOMOTE€HHBIX U T€TEPOT€HHBIX 1 bubmorexa TIOK
p https://m.edsoo.ru/00adbe9a
peaxkuuax
[ToHsiTHE O XUMHUUYECKOM PaBHOBECHH.
3 @DakTOpHI, BIUAIONINE HA CKOPOCTh 1 bubnuorexa [IOK

XUMHYECKOMH PCAKIINHA U ITOJIOKCHUC
XUMHYCCKOT'O paBHOBCCH

https://m.edsoo.ru/00adc28c
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IIPUMEHEHUE

9 OKHUCIUTENIbHO-BOCCTAHOBUTEIbLHbIE bubmuorexa IIOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 31EKTPOIUTUUECKON AUCCOLUALUH. bu6muoreka [JOK
CwIbHBIC U CT1A0BIC AIICKTPOIUTHI https://m.edso0.ru/00adcd68

11 Wonnrle ypaBHEHHS peaKIit bubmorexa TIOK

yp peaxil https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT ¥ OCHOBaHHI
12 B CBETC IIPEJICTABIICHUI 00 bubmorexa TIOK
pea . https://m.eds00.ru/00add5d8
AIEKTPOJUTHYCCKOMN TUCCOIUALIIN
XHMHUYECKHE CBOMCTBA COJIeii B CBETE
13 MIPEJICTABICHUH 00 AIICKTPOTUTHICCKOM bubmorexa TIOK
pelt P https://m.edsoo.ru/00add8b2
JIMCCOTTHAIIAN
14 [TonsTre o rumpoH3e coeu bubmorexa TIOK
P https://m.edsoo.ru/00add9d4
bubnunoreka LIOK
15 O0600I1IeHIE U CUCTEMATH3a 3HAHUM
HICHHE I CHOTEMATHATHA SHARIH https://m.edsoo.ru/00addd12

16 [Tpaktuueckas pabota Ne 1. «Pemenne bubnmnoreka IIOK
AKCIIEPUMEHTAJIbHBIX 3a/1au» https://m.edsoo.ru/00addbfa
KonTponbHas pabota Ne2 o teme

17 «IIIEKTPOIUTHYUECKAS] TUCCOLIAAIIHAS Bubmiorexa ITOK

P ' https://m.edsoo.ru/00addecO
XuMUYeCcKHe peakIMy B pacTBOPaX»

18 OO1as XxapaKTepUCTHKA TaJIOTEHOB. bubnmnoreka [JOK
XUMUYECKHE CBOMCTBA HA MpUMEPE XJIopa https://m.edso0.ru/00addfe2
XnopoBoaopoa. CoJistHas KUCIIOTa,

. bubmuoreka I[IOK

19 XUMUYECKHUE CBOMCTBA, TOJTyYCHHE,

https://m.edsoo.ru/00ade104
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[IpakTyeckas pabota Ne 2 o reme

bu6mmorexa LIOK

20 «[Tonmy4yeHue consTHOM KUCIOTHI, U3yYCHHE
. yu - 13 https://m.edsoo.ru/00ade348
e€ CBOHCTB»
Brruncnenus no ypaBHEHUAM XUMHUYECKHUX
21 €aKIINiA, €CJTH OJIMH U3 PEarcHTOB JIaH B bubmorexa TIOK
P ’ P https://m.edsoo.ru/00ade488
U30BITKE
29 OO6mras xapaktepucTuka 3eMeHToB VIA- bubmuorexa [IOK
IpyTIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOTUGUKAIIUU CEPHI.
23 Haxo;TKp €HUE cepbl I/I(beé coe HHel:mﬁ B butmorexa [OK
A P f[ https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKUE CBOMCTBA CEPhI
24 CepoBogopo, cTpoeHue, puzndeckue u bubnmnoreka IIOK
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunpl ceprl. CepHast KUCIOTa,
25 ¢du3nUecKre 1 XuMHYECKUE CBOMCTBA bubmiorexa LIOK
’ https://m.edso0.ru/00adea28
pUMEHEHHE
XUMUYECKHE PeaKIHH, JeKAIIHE B OCHOBE
26 MIPOMBIIINIEHHOTO CTIOCO0a TOJTyYeHHSI bubnmnoreka LIOK
CEpHOM KUCIOThl. XMMUYECKOE 3arpsI3HEHHE https://m.edsoo0.ru/00adec8a
OKPYXKAIOIIEH Cpeabl COSTUHEHHUSIMU CEPBI
97 Brrunciienne MaccoBOM JIOJIH BBIXOIA Bubnunoreka LIOK
MPOJIyKTa peakuun https://m.edsoo.ru/00adec8a
OO01mas XxapakTepucTHKa d1eMeHTOB VA-
)8 rpynnsl. A30T, pacCIpOCTpaHEHHE B bubnmnoreka IIOK
npupoje, Gu3ndeckre U XUMUYECKHE https://m.edso0.ru/00adeea6
CBOWCTBa
29 AmMHaK, ero (U3nYecKre 1 XUMHUECKUE bubnmnoreka LIOK

CBOﬁCTBa, MOJIYUYCHUC U [TPUMCHCHUC

https://m.edsoo.ru/00adf004
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[IpakTyeckas pad6ota Ne 3 o reme

bu6mmorexa LIOK

30 «[Tony4yenune amMmmuaka, u3y4eHue ero
. Y » 13Y https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucjoTa, €€ Gpuznueckue u bubnmnoreka [IOK
XUMHUYECKHUE CBOWCTBA https://m.eds00.ru/00adf306
Hcnonp3oBaHUE HUTPATOB U COJICH
aMMOHUS B KAYECTBE MUHEPAJIbHBIX bubmmnoreka LIOK

32 .
yaoopeHuit. XuMHUECKOe 3arps3HeHHe https://m.edso0.ru/00adf518
OKpYXKalollel cpeibl COETUHEHUSIMU a30Ta
®dochop. Oxcua pocdopa (V) u hpochopuas

33 KHCII0Ta, (PU3UYECKIE U XUMHUECKUE bromiorexa LIOK

o https://m.eds00.ru/00adf68a
CBOMCTBA, MMOJTYUYEHUE
Hcnons3oBanue ¢pochatoB B KayecTBe
34 MUHEPAJIBHBIX yI0OpeHu. 3arps3HeHue bubamorexa LOK
p . yAoop - 2arp https://m.edsoo0.ru/00adfc20
MIPUPOTHON cpebl hochaTtamu

35 Yriepon, pacripocTpaHeHHUE B IPUPOJIE, bubmuorexa [IOK
¢u3nyeckre 1 XMMUYECKHE CBOWCTBA https://m.edso0.ru/00adfd9c
Oxcunpl yraepoaa, ux Gu3ndeckue u

36 XHMHYECKHE CBOMCTBA. DKOJIOTHUSCKHUE bu6mmorexa [IOK
po0OJIeMBbl, CBSI3aHHBIE C OKCHJIOM yTliepoJa https://m.edsoo.ru/00adfebe
(V)

bubmuoreka I[IOK
37 VYronbHas KUCIOTa U €€ CONU
https://m.eds00.ru/00ae006¢
[Ipaktuueckas pabora Ne 4 o Teme
| bubnuorexa LIOK
38 [onmy4yeHue yriaekucioro rasa.

KauecTBennas peakmus Ha kapOoHAT-HOH"

https://m.edsoo.ru/00ae027e
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[lepBoHauanbHBIC TOHITUS 00

39 OpraHUYECKHUX BEUIECTBAX KaK O BH6J_IHOTeKa LHOK
COCIMHEHHAX YrIEpoTa https://m.eds00.ru/00ae054e

40 Kpemuuii u ero coeauHeHus bubamorexa TIOK

https://m.edso00.ru/00ae080a
[IpakTuyeckas padota Ne 5. Pemenune

41 AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubmuoreka [JOK
«BaxxHeime HeMeTauIbl U UX https://m.eds00.ru/00ae0bf2
COEIMHEHUSD)

Kontponbnas padota Ne3 o teme

42 «BaxkHeire HeMeTaJlJIbl U UX bubmmorexa TIOK
COCTMHCHID https://m.eds00.ru/00ae0el18
OO01mas XxapaKTepUCTHKA XUMHUECKUX

43 AJIEMEHTOB — METAJUIOB. MeTalmndyeckas bubnmnoreka [IOK
CBSI3b U METAJUINYECKasl KpUCTAJUITMYECKas https://m.edso0.ru/00ae103e
pemérka. Guznyeckue CBOMCTBA METAIIIIOB
XUMUYECKHE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUYECKUN psiJ] HANIPSDKEHUM butmmorexa TIOK
METATIOB https://m.eds00.ru/00ae1156
O61e criocoObl MOTyYeHUsT METAIIIOB.

45 CnnaBbl. BerunciieHus o ypaBHEHHUSIM bubmmnoreka IIOK
XUMUYECKUX PEaKIUii, €CJIM OJIUH U3 https://m.eds00.ru/00ae1156
peareHToB COJEPKUT MPUMECH

46 [TonsTEe 0 KOPPO3UM METAIIIOB bubmmorexa TIOK

https://m.eds00.ru/00ae1278
bubmmnoreka LIOK

47 [Hesontre MeTanter https:// m.edsoc%.I ru/00ae14b2

48 Oxcuibl ¥ THAPOKCUIBI HATPUS U KaJIUs bubmmorexa [OK

https://m.edsoo.ru/00ae14b2
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IIenoyno3eMeabHBIC METAJIbl — KaJIbLHUN 1

Bubnunoreka LIOK

49
MarHui https://m.edsoo.ru/00ae15e8
50 Baxnelimue coefuHeHUS KalbIUI Bubmaorexa ITOK
https://m.edso0.ru/00ae15e8
51 0O00011IeHIE ¥ CUCTEMATU3ALMS 3HAHUI
52 JKEcTKOCTh BOABI M CIIOCOOLI €8 YCTpaHEHUS bubmorexa TIOK
a yeip https://m.edso0.ru/00ae1886
[paxkTuyeckas pabota Ne 6 o reme
53 "YKEcTKOCTL BOABI U METOILI €€ bubmorexa TIOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bubmmorexa LIOK
54 ATroMuHUR
https://m.edso0.ru/00aelc64
55 AMpoTepHbIe cBOWCTBA OKCUAA U bubnuoreka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
b K
56 Kereso noaunorexa 11O
https://m.edso0.ru/00ae1d86
57 Oxcunpl, ruapokcuabl U conu xenesa (1) u bubnmnoreka [IOK
xenesa (1) https://m.edso00.ru/00ae35e6
58 0O0001IeHE ¥ CUCTEMATU3ALMS 3HAHUI
[TpakTrueckas pabota Ne 7. Pemienue
59 SDKCIIEPUMEHTAJILHBIX 3a1a4 10 TEME bubmorexa TIOK
p . g https://m.edsoo.ru/00ae3de8
«BaxkHelimme MeTaJUIBI U UX COETUHEHUS
BrrurciieHus 1o ypaBHEHHSIM XUMUYECKIX
€aKIMi, €CJIM OOUH U3 PEareHTOB JaH B
60 i36BITKe WU COJZIE )KI/ITI;I HUMECH bubmorexa TIOK
71ep . p ' https://m.eds00.ru/00ae1750
BrlunciieHrs MaccoOBOM JOJIM BBIXOA
MPOJYKTA PEaKINU
61 O00011IeHIE U CUCTEMATH3AIINS 3HAHUH
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62 Hrorosas koHTpoONbHAsA paboTa 1
63 BemecTBa 1 MmaTepuaibl B TOBCEJHEBHON 1 bubmmnoreka IIOK
JKU3HH YeJI0BEKa https://m.eds00.ru/00ae3f50
64 XUMHUECKOE 3arpsi3HEHHE OKPYKaroei 1 bubnmoreka [IOK
cpelbl https://m.edsoo.ru/00ae4270
65 Ponp xuMun B pemieHU 3KOJ0rMYECKUX 1 bubnuoreka [JOK
npoGiieM https://m.edso00.ru/00ae4270
66 PesepsHslit ypok. O6001ieHue u 1 bubnmoreka [IOK
CHCTEeMAaTH3alus 3HAHUI https://m.edso0.ru/00ae0d0a
67 PeszepBHblit ypok. O6001IeHNE 1 1 bubnmnoreka LIOK
CHUCTEMATH3aLUs 3HAHUI https://m.edso0.ru/00adb33c
68 PesepBHrIit ypok. O6001IeHNE U 1 bubnmnoreka LIOK
CUCTeMaTHU3alus 3HAaHUU https://m.edsoo.ru/00ad9cbh2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IUVISA YHEHUKA

» Xumus, 8 kinace/ Pymsutuc I'.E., ®enpaman @.I'., AkiionepHoe 00I111eCTBO
«M3parenbcTBO «IIpocBeeHre
* Xumus, 9 knacc/ ,Kysnenona H.E., Tutosa .M., I'apa H.H. Akunonepuoe

obmectBo «M3narensctBo «IIpocBenienue»

METOAUYECKUE MATEPUAJIBI 1JIs1 YUUTEJIA
METOAUYECKUE MATEPUAJIBI [IJIA YUUTEJIA

1. H.E.Ky3nenoBa, MeTtonuueckoe nocodue s yaurenst. Xumus 8-9 kiacc. —
M.:Benrana ['pad, 2009 r..

2. H.E.Ky3nenosa,1.M.Tutosa,H.H.I'apa, A.}O.’ Kerun. Xumus. 8 knacc. M.,
«Bentana —I'pad», 2017 r.

3. H.E.Ky3nenoBa, A.H.JIeBkuH. 3agaunuk no xumuu § kinacc. M. «Benrana —
I'pad»,

2012 .

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETHN
UHTEPHET

1. Poccuiickas snekTpoHHas 1mikosia. - https://resh.edu.ru/

2. "Amxumuk" - http:/alhimik.ru



3. Kypuan «Xumus u sxusnb»io - https://hij.ru/

4. TlogOopHa nuteparypsl o xumuwnio - http://c-books.narod.ru/

5. XKypnan " 1 centsiops" - https://1sept.ru/

6. Mudoypoxk - https://iu.ru/video-lessons

7. COOpHHK cTaTell 0 XUMHUYECKHX 3JIEMEHTaX, WILTFOCTPUPOBAHHBIN OMHCAaHHEM

skcniepuMenToB. -http://www.periodictable.ru
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