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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbLHON MPOrpPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (penepanbHON padoueld MporpamMMmsl
BOCIHUTAHUS U ¢ YIETOM KOHIIEMIUHU MPENOIaBaHus yueOHOT0 peaMeTa « XUMUS)
B oOpa3oBaTenbHbIX opranu3anusix Poccutickoii denepanmu.

[IporpaMmma mo xumuu Aa€T TpeACTaBICHUE O IEsAX, OOIIel cTpareruu
OoOydeHHs, BOCIHTAHHWS W PA3BUTUA OOYYaIOUIUXCS CpPEACTBAMH y4eOHOTO
peamera, YCTaHABIIMBAET o0s3aTeNbHOE MIPEAMETHOE COZIEpKaHUe,
IIpEAYCMATPUBACT pPACHpENEICHUE €ro I0 KJaccaM M CTPYKTYPUPOBAHHUE II0
pazzesiaM U TE€MaM MpPOrpaMMbl MO XHMHUHU, ONPEIETseT KOJUYECTBEHHBIE U
Ka4EeCTBEHHBIE XapaKTEPUCTUKU COZIEp/KaHMUS, PEKOMEHAYEM YO
MOCJIEIOBAaTEIbHOCTh ~ M3YYEHUS XUMHU C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJarouIuXxcsi, OMNpPENEeNIIeT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pazoBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUH K
pe3ynbTaraM OOy4EeHHs] XMMUHU Ha YPOBHE L€JIel U3Y4YEeHHs MTPEeAMETa U OCHOBHBIX
BUJOB Y4eOHO-TIO3HABATEIBLHONW JIE€ATENbHOCTH OOY4Yarolerocs IO OCBOCHUIO
y4e0HOTr 0 CoJIep KaHUsl.

3HaHUE XUMHUHU CIY>KUT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeAcTaBJICHU O MaTepuaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UTPAOT (OopMHUPYEMble XUMHUEH NPEICTABJICHUS O B3aUMOIPEBPAICHUIX
SHEPIrud M 00 SBONIOIUHU BEIIECTB B MPUPOJE, O MYTSIX PEUICHUS TJIOOATBHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUSI UYEJIOBEYECTBA — CHIPhEBOM, SHEPreTUUYECKOM,
MIUIIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPaHEHUSI.

N3yyenne xumuu:

CIIOCOOCTBYET  peayid3allii  BO3MOXKHOCTEH  JJIi  CaMOpas3BUTHS |
dbopMupoBaHUS KYIbTYPhI IUIHOCTH, €€ 001Iel U (yHKITMOHATLHOW TPaMOTHOCTH,

BHOCUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH
oOy4Jaromuxcs, HaBbIKOB KX CaMOCTOSTENbHOW  y4eOHOW JESTENbHOCTH,
SKCIEPUMEHTAIBHBIX M HUCCIEA0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPO(HECCHOHATBHON e TEeIbHOCTH;

3HAKOMHUT CO CHEHU(UKOW HAy4YHOTO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIsA/1a HA €IMHCTBO PUPOJIbI U YEIIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU I'PAMOTHOCTH O0y4YaOIIUXCS;



crocoOCcTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B HKOJIOIMYECKOE
oOpa3oBaHue 00yJaronuxcsl.

JlaHHble HampaBieHUsT B OOYyYEHUM XUMHUU OOECIEUMBAIOTCS CHEUU(PHUKOM
colepXaHusi  y4yeOHOro IpenMera, KOTOpbIM  SBISIETCS  MEJarornyecku
aJanTHUPOBAHHBIM OTpaK€HWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEero o0pa3oBaHUSI OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX MOHSITUH
OPraHUYECKON XUMUHU.

CrtpykTypa coaep:aHusi MPOrpaMMbl IO XMMHH C(POPMUpOBaHA HAa OCHOBE
CUCTEMHOro nojaxoja Kk e€ uaydeHuro. CopepikaHue CKIIaIbIBA€TCAd U3 CHCTEMBI
MNOHATUNA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATHUIN O XUMHUYECKOM
peakiuu. OO0e O5TH CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl IO TMPUHIUILY
MIOCJIETIOBATEIIBHOTO PA3BUTHS 3HAHWW HAa OCHOBE TEOPETHUYECKUX MPEICTABIICHUIM
pPa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOI'O YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepnoanueckoro 3akoHa Jl. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— y4YE€HUS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3U;

— TMpeICTaBiICHUM 00 DSIEKTPOJIUTHUYECKOM JOUCCOLMAlMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PpPACCMATPUBAIOTCS HA OCHOBE OMIMPUYECKU
MOJTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIILHO OT OJJHOTO
YpPOBHS K JPyroMy, BBITOJHSS (YHKIMU OOBSICHEHHUS M TPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOIO0 NMPUMEHEHUS W IOJyYEHHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue TmporpaMmbl IO XUMHUHU CHOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEACTABIICHNS] O XUMHUYECKON COCTAaBJIAIOIEW HAYyYHOW KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOW MNpPUPOABI, LIEHHOCTHOTO OTHOWIEHUS K HAy4HOMY 3HAaHHI U
METO/JaM IO3HaHUA B Hayke. M3ydeHue XUMUU NPOMCXOAUT C MNPUBICYEHUEM
3HaHUW M3 paHee H3YYCHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXKaloUumil Mupy,
«buonorus. 5-7 xknacce» u «Puszuka. 7 Kiaacey.

[Ipy wW3yyeHUH XUMHHU MPOUCXOAUT (HOPMHPOBAHUE 3HAHUW OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, IMPAKTHUYECKOM
JESTENbHOCTH YEJIOBEKa M KAaK OAHOrO M3 KOMIIOHEHTOB MHPOBON KYJIBTYpHI.
3amaya yd4eOHOro mpeamMeTa COCTOUT B (POPMUPOBAHMHM CHUCTEMBI XUMUYECKHUX
3HAHUN — BaXHEUIIHMX (HaKTOB, MOHATHH, 3aKOHOB M TEOPETUUCCKUX TTOJOKEHUM,
JOCTYIHBIX OOOOIIEHWA MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HAyKd, B



MPUOOIIEHNM K HAyYHBIM METOAAaM I[IO3HAHWUS TIPU M3YYCHUU BEIIECTB W
XUMUYECKUX PEaKIui, B (POPMUPOBAHNN W PA3BUTHH MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHHU B Y4YEOHO-IIO3HABATEILHOW U Y4eOHO-HCCIEI0BATEIhCKON
NEeSTENbHOCTH, OCBOECHHMU NPABWJI O€30MACHOr0 OOpallleHHs ¢ BEIIeCTBAaMHU B
ITOBCEIHEBHOM KU3HMU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUs BaXKHOE
3HaY€HUE MPUOOPENN TaKHE LI, KaK:

— (GOopMHpOBaHWE WHTEIJICKTYAIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIICHHM,
CIIOCOOHOM aanTUPOBATHC K OBICTPO MEHSIIOITUMCS YCIIOBUSIM JKH3HU;

—  HAmpaBJIEHHOCTb OOy4YE€HHS Ha  CHUCTEMAaTUYECKOe MPHUOOIICHHE
O0y4JaromMXCd K CaMOCTOSTENbHOW MO3HABATEIbHOM AESTENbHOCTH, HAyYHBIM
METO/JaM TO3HaHUS, (HOPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecreueHre yCcloBUi, CIIOCOOCTBYIOMIMX MTPUOOPETEHUIO 00YyYarOIUMUCS
OTBITA PA3HOOOPA3HOW MEATEIHLHOCTH, TMO3HAHWS W CAMOMO3HAHUS, KIFOUEBBIX
HAaBBIKOB (KJTFOUEBBIX KOMIIETEHIIN), WMEIONIUX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3IMYHbBIX BUIOB JI€ITEILHOCTH;

— (¢dopmupoBanue o0meH (YHKIMOHATHHOW M  ECTECTBEHHO-HAYUYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSCHATHP W OICHWBAThH SIBJICHHS
OKPYKAIOIIEero MHpA, WCIOJIb3ySd 3HAHUS WU ONBIT, MOJYYCHHBIC MPH U3YUYCHUH
XUMUHU, TPUMEHSITh WX TPU PEIIEHWU MpoOJieM B TOBCEIHEBHOW KWU3HU H
TPYIOBOM NEATEIbHOCTH;

— (QopMupoBaHWE Yy O0OYyYarOmUXCS TYMaHHCTHYECKHX OTHOIICHUH,
NMOHWMAaHUSI TEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH DKOJIOTHYECKU
1[eJecoo0pa3Horo TMOBEACHUS B OBITY W TPYAOBOM JEATEIIBHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOMN Cpeibl;

— pa3BUTHE MOTHBALUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCIUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYENIOBEUECKHX IEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Mpoduis U HAlpPaBICHHOCTH IajJbHEHIIEro
o0yJeHus.

OOmee 4YMCIO YacoB, OTBEACHHBIX JUJISI M3Y4YEHUS] XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeq0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHauanbHbIE XUMUYECKUE TIOHATHSA

[Ipeamer xumuu. Ponp XUMHM B )KM3HH Y€JIOBEKa. XUMUSA B CHCTEME HAYK.
Tena u BemecTBa. PU3MYECKHME CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSHUE
BeecTB. [loHsATHE O MeTOmax MO3HaHUA B XMUMHUU. UMCThIE BEHIECTBA U CMECH.
CniocoObI pa3aeiIeHUs] CMECEH.

ATOMBI W MOJEKYJbl. XHUMHYECKHE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
a1eMeHTOB. [IpocThie U clioKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (popmyna. BajgeHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHAas Macca.
OtHOcuTenbHAsE MOJIEKYJIsSIpHAas Macca. MaccoBast 10151 XUMUYECKOrO AJI€MEHTa B
COEJIMHEHUHU.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3auMocBsi3b KOIMYECTBa,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHHI] BemiectBa. Pacu€rbl mo dopmynam
XUMUYECKUX COCTUHEHUH.

Du3NYEeCKUe U XUMUYECKUE SIBICHUS. XUMHUUECKas peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHHUsI MacChl BemlecTB. XuUMHUYeckue ypaBHeHus. Knaccudukanus
XUMUYECKUX PEAKINI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCY/0W, paBujiaMu pabOThl B J1aOOpaTopuu 1
npuéMamMu oOpalieHusl ¢ J1abopaTOPHBIM 00OPYIOBAHUEM, U3yYEHHE U OMUCAHUE
¢uznuecknx CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHHE
dbuznyeckux (MJIaBICHUE BOCKA, TasHHUE JibJa, PACTHUPAHHE caxapa B CTYIKeE,
KUIIEHUE U KOHAEHCAIMs BOJbl) U XUMHUUYECKHX (TOPEHHE CBEYHU, MPOKAIMBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJICHCTBIE MeJla C KUCIIOTOW) sIBICHUM, HAOI0IeHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHUSI XMUMUYECKUX peakuuil (pas3jokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCHIIA
menu (II) mpu HarpeBaHuu, B3auMOACHCTBUE Kene3a ¢ pactBopoM conu meau (1),
M3YYEHHE CIIOCOOOB pas3felieHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BbIMIApUBAHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKUA MOBAPECHHOU
COJM, HaOMIOJEHWE W  ONHCaHWE  pPEe3yJabTaTOB  IPOBEIEHHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 33aKOH COXPAHEHMSI MAacChl, CO3JIJaHUE MOJENEH MOJEKYII
(11apoCTEeP>KHEBBIX).

BakHeiiline npeacTaBuTe 1M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3j1eMEHT M IPOCTOE
BelecTBo. HaxokaeHue kuciopoja B mOpupoae, (U3HUYECKUE U XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupawl. Ilpumenenune kuciopoma. CrocoObl



MOJyYEHHUsI KHUCJIOpoJa B JabopaTopuu U HOpoMblluieHHOCTH. Kpyrosopot
KHciopoza B mpupojie. O30H — ajuioTponHas MogupUKaIus KUCI0poa.

TemmoBoit >gdekT XUMHUYECKON peakiuu, TEPMOXMUMHUYECKHUE YpaBHEHUS,
9K30- U DHAOTEPMUUECKHE peakiuu. TOIIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, yCUJIEHHE MTapHUKOBOTO 3 (DeKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bomopon — snemeHT m mpoctroe BemiecTBo. Haxoxaenwe Boaopoja B
npupoae, ¢GU3MYECKMe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosyyeHus. Kucnotsl u conu.

MoutspHblii 00bEM Ta30B. Pacuérbl M0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CcBoWCTBa BOAbL. Boma Kkak pactBopurtelnb. PacTBOpBL.
Haceliennbie U HEHACHIIEHHBIE PacTBOpPhI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10751 BellecTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponb pacTBOpoB B mpupoJie U B KU3HU yenoBeka. KpyroBopor Bojabl B pUpPO/IE.
3arpsi3HeHHEe NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukarmus neopranndeckux coeauHeHuid. Oxcuanl. Knaccudukanus
OKCHJIOB:  cosieoOpasyromiue  (OCHOBHBIE, KHUCIOTHBIE, aM{pOTEpHBIE) U
HeconeoOpasyrome. Homenknatypa okcuyoB. @Puznueckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [loyueHnne okcuios.

OcHnoBanusi. Knaccudukanus ocHOBaHMM: IMETOYM U HEPACTBOPUMBIC
ocHoBaHuA. HomeHnkiarypa ocHoBaHui. Pu3nueckne M XMMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHHUM.

Kucnorsl. Knaccudukanus kuciaor. Homenknatypa kucinor. @usnueckue u
XUMHWYECKHE CBOMCTBa KHCIOT. Psin aktuBHOocTH MetayuioB H. H. bekerosa.
ITonyyeHnne KucCoT.

Comu. Homenknarypa comeil. @uzndyeckue 1 XMMHYECKUE CBOMCTBA COJICH.
ITonyuenune comnen.

['eneTnueckas CBsI3b MEXTY KJIACCAMU HEOPTraHUUECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEJIeNICHUE COACPKAHUsI KUCIOPOAa B BO3AyXe, MOTyYEHHE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB KHCIOPOJa, HAOIIOACHHUE
B3aMMOJICIICTBUSI BEILIECTB C KUCIOPOJAOM H YCJOBUS BO3HUKHOBEHHS U
InpeKkpaileHus ropeHus (Mokapa), O3HAKOMJIEHHE C O00pa3llaMd OKCUIIOB U
ONKMCAHWE WX CBOMCTB, MOJYy4YEHUE, COOMpAaHME, pACMO3HABAHUE U W3YyUCHUE
CBOMCTB Bojopoza (ropeHue), BaumonaeucTsue Boaopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BAHKME BHJIEOMAaTepHasioB), HabJt0IeHHe 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAHHE OCOOCHHOCTEH PACTBOPEHMS BEIIECTB C
pa3IMYHON pPACTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C ONPEACIEHHOMN
MacCOBOM JI0JIEH pacTBOPEHHOI'O BELIECTBA, B3aUMOJEHCTBHE BOJbI C METAJIIaMU
(HaTpueM ©  KaibllueM) (BO3MOXXHO HCIIOJb30BAaHUE  BHUIECOMATEPHUAIIOB),



WCCIICZIOBaHUE O00pa3loB HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHHSI OKPACKM MHAMKATOPOB B PAaCTBOpPAxX KUCIOT M ILIEJIOYEH,
u3ydeHue B3aumojeicTeus okcuaa meau (II) ¢ pacTBopom cepHOM KHCIOTHI,
KMCJIOT C METaulaMH, PEAKUUW HEUTpalu3aluy, IOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOIO METajila JPYIMM M3 pacTBOpa COJM, PELICHUE
SKCIIEPUMEHTANIBHBIX 3aad 1o TeMme «BaxkHelmme Kiacchl HEOPraHUYECKHX
COCTMHEHUI.

Hepuonuuyeckuin 3axkoH u Ilepuoamuyeckass cucremMa XHMHYECKHUX
iemMenToB JI. WM. MengeneeBa. CtpoeHue aromMoB. XHUMHYECKasi CBA3b.
OKHCINTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKU KIacCU(UKAIUM XUMHUUYECKUX HJeMeHTOB. l[loHsTue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEOYHbIE M IIEJOYHO3EMEIbHbIE METaJLIbI,
TaJIOTCHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCHIBI
Y TUAPOKCHIBIL.

Ilepuonnueckunii 3akoH. [lepuoguueckas cucremMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgHas W JJIMHHONEPUOIHAsA  (QOPMBI
[lepnoguueckoit cuctembl xumuueckux 3neMeHToB [[. . MenaeneeBa. [lepuosabl
n Tpynnel. PHU3NYECKUN CMBICI IOPSIAKOBOIO HOMEpa, HOMEPOB IEpuoAa H
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. Dnektponsl. CtpoeHune
ANEKTPOHHBIX  000J0YeK aroMOB TepBbIX 20 XUMUYECKUX  DIIEMEHTOB
Ilepmonnueckon cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XWMHYECKOIO
3JIeMEHTa 110 ero noyioxenuto B [lepuonnueckon cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs pPaJnyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPyInaM U NePUoaam.

3nauenue [lepuoanueckoro 3akona v [lepuoanueckoil CUCTEMbl XUMUYECKUX
3JIEMEHTOB U1 pa3BUTUsA HaykKu U npaktuku. JI. . MenneneeB — y4€HbIU U
IPaKIaHWH.

Xumuueckasi cBs3b. KoBaneHTHass (moyisipHasl M HEMOJISIPHAS])  CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX DJIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucineHus.  OKHCIMTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tpouecchl oOkucaeHus: U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe OOpa3lOB BEUIECTB METAUIOB M HEMETAUIOB, B3aWMOJICHCTBUE
TUIPOKCHAA LIMHKA C pPACTBOPAMU KHUCJIOT M IIEJIOYEH, MHPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3aoKeHUs, COCTUHECHHS).

Meosicnpeomemmnule cea3u



Peanmm3anus MeXNpeIMETHBIX CBA3EH IIPU M3YYEHMH XUMHM B 8 KJacce
OCYIIECTBIISIETCSl 4Y€pe3 HCIOJIb30BAaHUE KakKk OOILIMX €CTECTBEHHO--HAYyYHBIX
NOHSTUH, TaK W IOHATHUH, SBISIFONIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO11ue ecTecTBEeHHO--HAayYHbIE MOHATHS: Hay4YHbIN (akT, TUIIOTE3a, TEOPHs,
3aKOH, aHalu3, CHHTE3, KiacCU(pUKaLMs, NEPUOAUYHOCTb, HAOJIOJEHUE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: Marepus, aroM, D3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIW/I,
W30TONBI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsii, BEUIECTBO, TEJIO,
00BEM, arperarHoe COCTOSTHHE BEILECTBA, ra3, (PU3NUYEeCKHe BEIUYHMHBI, €HULIbI
U3MEPEHUS, KOCMOC, TTAHETHI, 3BE€37b1, COMHIIE.

buonorust: horocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpanIbl, TOPHBIE MOPOADI,
II0JIC3HBIE UCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BeuiecTBo 1 XumMH4ecKkas peakuust

[leprnoanuecknii 3akoH. [leprnonnueckas cucteMa XMMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMUYECKAX DJIEMEHTOB INEPBBIX TPEX NEPUOJNOB, Kalus, KalplUUd M HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHHEM JJIeMEHTOB B llepmomnueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUIbl XHUMHYECKOM CBA3U. THIBI KPUCTAUIMUECKUX
PEMETOK, 3aBUCMMOCTD CBOMCTB BEIIECTBA OT THUINA KPUCTAUIMYECKON PEIIETKU U
BUJa XUMHUUECKOU CBSI3U.

Krnaccugukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJAacCaM HEOPraHMYECKUX
COCIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHMYECKHUX BEILIECTB.

Knaccuduxanus XuMHUUECKUX PEaKLMM MO Pa3InYHbIM MPU3HAKAM (10 YHUCITY
M COCTaBy YyYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3(QeKTy, Mo
M3MEHEHUIO CTETEHEH OKHUCIEHUS XUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTaau3aTopa). DK30- U IHAOTEPMHUUECKUE PEAKLIUN, TEPMOXUMUYECKUE
YPaBHEHHUS.

[Tonatue o ckopoctu xumuueckod peakuuu. IloHarue o6 oOpaTuMbIX U
HEOOpaTUMBIX XUMHYECKUX peakuusax. [IoHATHE O TOMOT€HHBIX M Ie€TE€POreHHbIX
peakuuax. [lonstue o xkaranuse. [lonsatue o xumuueckom pasHoBecuu. DaKTOpHI,
BIUSIONIME HA CKOPOCTh XHMHUYECKOW pEAaKUMU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCAUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIMHM,  JJIEKTPOHHBIM  OanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YPaBHEHHM



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HUCIOJIBb30BAaHUEM  METOAA
AJIEKTPOHHOT O OaaHca.

Teopus 37AEKTPOAUTUYECKON TUCCOUUALNN. DIEKTPOJIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHn3M IHCCOLMAIIMM BEIIECTB C PA3IUYHBIMUA BHAAMU
xuMmuueckoil cs3u. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble JIEKTPOJIUTHI.

Peakiiun noHHOrO OOMeHa. Y CJIOBUS MPOTEKAHUSI PEaKIMii HOHHOTO0 0OMEHa,
IOJIHBIE W COKpAllEHHbIE HWOHHBIE ypaBHEHWs peakunii. CBOMCTBA KHCIIOT,
OCHOBAaHMM W COJe B CBETE TMPEACTABICHUN 00 3JICKTPOIUTHUYECKOU
nuccouunanuu. KauecTBeHHbIE peakiiuu Ha MOHBL. [loHATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB UM HEMeTauloB (rpaduTa U aiMasza), CIOXKHBIX BEIECTB
(x7opuaa HaTpusi), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEeaklMH
OT BO3JICUCTBUSI PA3JIUYHBIX (DAKTOPOB, MCCIAEAOBAHUE DSIECKTPOIMPOBOJHOCTH
pacTBOPOB BEILECTB, IPOLECCAa AUCCOLMALMU KHCIOT, WIENOYEd U COJIEU
(BOBMOXKHO  HCIOJIb30BaHWE BHUACO MAaTEepUajoB), TPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIUX —~ TNPU3HAKKM  TMPOTEKAaHUsS  peakluudid  HMOHHOTO  oOMeHa
(oOpa3zoBaHue oOcajika, BBIJICICHUE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLUMI
(ropeHue, peakuuu pa3ioXKEHHUs, COSAUHEHUS), pacliO3HaBaHUE HEOPraHWYECKHUX
BEUIECTB C IIOMOIIBKO KA4YEeCTBEHHBIX pEaKkUMil Ha  HOHBI, PpELICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HeMmeTauibl 1 MX COeIUHEHHUA

OOmiass xapaktepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUUYECKHE CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3auMoOZIeiiCTBME C MeTaUlaMH, HEMeTalUlaMH, IIejo4aMu). XJIOPOBOIOPO/I.
ConsiHasg KucnoTa, XUMUYECKHE CBOWMCTBA, MOJY4YEHHE, NMpUMEHeHUe. JleiicTBue
XJIOpa U XJIOPOBOAOPOJIA HAa OpPraHM3M 4YeNoBeKa. BaxkHenmue XIJIOpUAbl U UX
HaXO0XJICHUE B IPUPOLE.

OOmast xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYECKUe CBOWCTBA
IIPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJJIOTPONHBIE MOAU(PUKALIMKM KUCIOPOIa
U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOPOA, CTPOEHUE, (PUBHYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IMPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
CepHast kuciora, ¢Qu3Myeckue U XUMUYECKue CBoicTBa (0OImue Kak
OpeJCTaBUTENS Kjlacca KUCIOT U creuupuyeckue). XUMHUYECKUE PeaKIui,
JeXalle B OCHOBE IMPOMBIIICHHOIO CIoco0a MOJIyY€HUS CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoit KUCTOTBL. CONMM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEaKIUs Ha



cynbdar-uoH. Haxoxnenue cepsl U €€ COCAMHEHHMM B MpHpPOAE. XUMHUECKOE
3arps3HEHHE OKPYKAIOMIeW CpeIbl COCTWHEHUSIMU Cephbl (KHUCIOTHBIE TOXK[IH,
3arps3HEHHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPALCHUSI.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTETMICHH OKUCIIEHUSA. A30T, paclpOCTpaHEHHE B MPHUPOJIE,
dusnueckre U xuMuueckre cBorictBa. KpyroBopot azora B npupojae. AMMHAK, €ro
¢u3nyecKkue U XMMHUECKHUE CBOMCTBA, MONTy4YeHHe 1 mpuMeHeHue. Comn aMMOHMS,
uX pu3NUecKre U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOJy4YeHHe, PU3NYECKUe U XUMUYECKUE
cBoiicTBa (0OImME Kak TMPEACTAaBUTENsl Kiacca KHUCIOT W  crhenuduyecKue).
Hcnonp3oBaHWE HUTPATOB W COJEH aMMOHHUSI B KadecTBE MUHEPATbHBIX
yno0peHuil. XuMHUYECKOE 3arpsi3HEHHE OKPYXKaIoIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE JOKIW, 3arpsS3HEHHE BO31IyXa, MOYBBI W BomoéMoB). Docdop,
ajutoTpornHbeie Mogudukanuu ¢docdopa, puznueckue M XUMHUUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u dhochopras kucnora, GU3NIECKUE 1 XUMHIECKUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATIBHBIX YA0OPEHUI.

O6mas xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTEepHble  CTENEHU  OKHUCJIEHHS.  YTJepond,  auIOTPOIHBIE
MOIU(PUKALIUKA, PACHPOCTpAHEHHWE B TMpUPOJE, (GU3NYECKHE U XUMHYECKUE
cBoiictBa. Ancopouus. Kpyrosopot yriepoaa B npupoge. OKCuabl yriaepoja, ux
dusnueckne W XMMHUYECKHE CBOMCTBAa, JEHCTBME HAa KHUBBIE OPraHU3MBI,
NOJy4YeHHEe W TPUMEHEHHE. DKOJIOTUYECKHEe MPOOJIEeMbl, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a 1io0adbHOrO TMOTEIUICHUS KJIMMaTa, MapHUKOBBIN
adexr. YroapHas KucioTa U €€ colM, uX (GU3NUYECKHe U XMMHUYECKHE CBOWCTRA,
nonydeHue W npuMeHeHne. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTA U CEILCKOM
XO35MCTBE.

[lepBoHauanbHble TOHIATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yriaepona (MeTaH, 3TaH, 3TUJICH, alleTUJICH, YTAaHOJ, TIIULEPHH, YKCYCHAs! KHCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPOIOB (yrojib, NPUPOJIHBIA Tra3, HePTb),
MPOAYKTHI UX TepepaboTku (OeH3WH), UX pPOJIb B OBITY M MPOMBIILICHHOCTH.
[ToHsiTue 0 OMONOrMYECKU BaXKHBIX BELIECTBAX: JKHUpaX, OeNKax, yriieBojgax — U Ux
poIM B JKM3HM 4elloBeKa. MarepuanbHOe €IWHCTBO OpPraHUYeCKHX |
HEOPTaHWYECKUX COCTMHECHUN.

KpemHuuii, ero d¢usnueckue U XUMHYECKHE CBOICTBA, IOJyYe€HUE U
npuMenenue. CoenuHeHus: KpeMHHsi B mpupoje. OOuue mnpeacraBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kuciore. CUIMKATBl, KX UCIOJIb30BAHKE B
OBITYy, B TIPOMBIIICHHOCTH. BakHeiiline cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 0€30MacHOr0 MCHOIbL30BAHUS
CTPOUTEJIbHBIX MAaT€pPUAIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIJIOTHI,
IIPOBE/ICHNE KaYeCTBEHHBIX PEAKIM Ha XJIOPUI-MOHBI U HAOIIIOCHUE MPU3HAKOB
UX TIPOTEKAHUsI, OMBITHI, OTPAKAIOIIUME (PUMUECKHE U XUMUYECKHE CBOWCTBA
TaJlOT€HOB M HUX COEAUWHEHHM (BO3MOXKHO HCHOJB30BAaHUE BHUJIEOMATEPUATIOR),
O3HaKOMJICHHE C oOpa3lamMu XJOpPUAOB (TJIOT€HUIOB), O3HAKOMJIEHHE C
oOpasmlamMu  ceppl ©U €€  coeAMHEHUSIMH  (BOSMOXXHO  MCIOJIb30BAaHUE
BUJIEOMATEpPHAJIOB), HAOIIOIEHNE Mporiecca OOYIIIMBaHUS caxapa Mo JACUCTBHEM
KOHUEHTPUPOBAHHOM CEPHOW  KHUCIOThI, M3YyYEHUE XHWMHUUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, MPOBEACHUE KAYE€CTBEHHON peakluuu Ha cyibdar-
MOH W HaOJIOJeHWE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PHU3UYECKUMH
cBoiictBamMu azora, (ochopa U HX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAJIoB), 0OpasliaMu a30THBIX U (POCHOPHBIX yAOOpPEHHH, MOTydeHHE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB aMMMaKa, IPOBEJICHUE
KauyeCTBEHHBIX peaKIMil Ha MOH aMMOHHS U (ochaT-uoH U U3yuyEeHUE MPU3HAKOB
MX IPOTEKaHUs, B3aNMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOU KHUCIIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4YEHUE MoOZeNen
KpPUCTAUIMYECKUX PEHIETOK anmasa, rpadura, QyinepeHa, O3HAKOMIICHHE C
IPOIECCOM  aACOpPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM TMPOTUBOrasa, Mojay4eHue, cOOMpaHue, paclio3HaBaHUE M M3y4EHUE
CBOMCTB YIJIGKHCIIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHbl W HW3yYECHHE MPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
NPOJAYKIIMEH CHJIMKATHOM TMPOMBIIUICHHOCTH, pEIICHUE JKCIePUMEHTAIbHBIX
3a1a4 1o TeMe «BaxxHeume HeMeTaIUIbl U UX COEIUHEHUSD.

MeTa/qiibl 1 MX COeIMHEHUSA

OO01mast xapakTepUCTUKAa XUMHUYECKUX 3J€MEHTOB — METaNIOB Ha OCHOBAHUHU
ux nonoxeHus B llepuommueckonm cucreme XuMHYeCKHX daeMeHtoB /[l WM.
MenpneneeBa u cTpoeHuss aToMoB. CTpoeHHE MeETaJIOB. MeTraunueckas CBs3b U
METAUIMYECKAs] ~ KpHUCTa/UIMuecKass  pemérka.  DJIEKTPOXUMUYECKUU  psij
HanpspkeHuil metaiioB. dusnyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O01me
crocoObl TosiydeHus MeTayuioB. [loHATHE O KOpPPO3UMM METAIOB, OCHOBHBIC
CcrnocoObl 3amMThl UX OT Koppos3ud. CrjaBbel (CTalb, YYryH, AIOPAIFOMUHHIA,
OpoH3a) ¥ X MPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH.

[llenounsie MeTayibl: nosioxkeHue B Ilepuoguyeckoi cucreMe XUMHUYECKHUX
anementoB . V. MeHpaeneeBa, CTpOEHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJE.
dusnyueckre U XMMUYECKHUE CBOMCTBA (Ha mMpumMepe HaTpusi u kanus). OKCUabl u



TUJIPOKCHABI HATpusa W Kanus. [lpumeHeHue MIEeNTOYHbIX METaNIOB W HX
COCTMHEHNH.

IllenoyHo3eMeNnbHbIE METAUIBI MAarHUM W KaJbLUMM: IIOJIOKEHUE B
[lepnonnueckon cucreMe xumudeckux 3yeMeHToB [[. 1. Menneneesa, ctpoenune
MX aTOMOB, HaXOXJIeHUE B pupoae. Pu3nyeckue U XUMUYECKUE CBOMCTBA MarHus
U Kanblua. Baxuelinve coequHEHUs KalblUs (OKCHUI, THAPOKCHUA, COJIH).
XKécTkocTh BOABI M CLTOCOOBI €€ YCTPaHEHMUS.

AmoMuHHI: TioniokeHue B Ilepruonnueckoil cucteMe XUMUYECKHUX JIEMEHTOB
. 1. MenneneeBa, CTpoeHHME aroMa, HaxoxjaeHue B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA AMIOMUHUSA. AM(OTEpPHBIC CBONCTBA OKCHIA U THAPOKCHIA
AITIOMUHUSL.

XKenezo: nmonoxenue B [lepuoguyueckoid CUCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, crpoeHHe aroMa, HaxoxiacHue B mpupone. Dusnueckue u
XUMUYECKHE CBOMCTBA xerne3a. OKCuabl, THAPOKCUIBI U comu xkene3a (1) u xxene3a
(IIT), nx cocTaB, CBOWMCTBA U MOTYyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C o00pa3llaMd METAJUIOB M CIUIABOB, HX (HDUINYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHE  PE3YJbTATOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEWUCTBUS OKCHIA
KaJIbI[Usl U HATpUsl C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
VCCIIEIOBAHME CBOMCTB JKECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOXXKHO  HUCIIOJB30BaHUE  BHUICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMN HAa WOHBI: MarHus, KajablMs, aJTIOMUHUS, I[IUHKA, JKEJe3a
(IT) u xene3a (III), mequ (1), HabnroAeHNE W ONMUCAHUE TIPOIECCOB OKPAITUBAHUS
IJJaMEHU WOHAaMU HaTpusl, Kalusg U Kaiblusg (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEOBAaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMHUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3374 10 Teme «Baxueimue
METAJUIbI U UX COEUHEHUS.

XUMHUA U OKpYsKaIOLIas cpeaa

BemectBa u marepuansl B IOBCEIHEBHOM JKM3HM 4enoBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B OwITy. [lepBas momolns mnpu
XUMHUYECKUX 0KOrax U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaromlew cpenl (MpenesibHas AOomycThUMast
KOHIIeHTpaus BeiecTs, aanee — [1JIK). Pons xumuu B perieHuu 3K0JI0rHYeCKuX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuaioB (CTEKJIO, CIUIABbI METAUIOB, MOJIMMEPHBIE
MaTrepuasbl).

Mesicnpeomemmuoie céa3u



Peanmm3anus MeXNpeIMETHBIX CBA3€HM IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIOJIb30BaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W IOHATHUH, SBISIFONIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO--HAYYHOT' O [IUKJIA.

OO1ue ecTecTBEHHO-Hay4YHbIEe MOHSATHUS: HAaydHbIH (akT, rumoresa, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccu(ukanus, MNEePUOJUYHOCTb, HaOIIOEHNUE,
DKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPECHHE, MOJENb, SBJICHUE, ITAPHUKOBBIN
a(dekT, TeXHOIOT U, MaTepraIbl.

®u3nka: Marepus, aToOM, O3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHI,
W30TONBI, PAaAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUM 3apsl, IPOBOIJHUKH,
NOJIYIIPOBOAHUKH, JHUAJIEKTPUKHA, (POTOJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTD, KpUCTAIIIMYECKast
peméTka, CriaBbl, (U3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bl, CoJHLIE.

buonorusi: ¢orocunTes, apixanue, Omochepa, sKOCHCTEMa, MHHEpPAIbHBIC
ya00peHMsl, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHbIE BEILIECTRA.

['eorpagus: armocdepa, ruapochepa, MuUHEpalbl, TOPHBIE MOPOABI,
ITOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yJIbTaThl OCBOCHHS IPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOYy4eHHs] XUMUU B €AUHCTBE Y4EOHOH H
BOCIIUTATEJIbHOW AESATEIbHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMHU
COLIMOKYJIbTYPHBIMH M J1YXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOliecTBe MpaBWiIaMU M HOpPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT IpoIleccam
CaMOTIO3HAHMSI, CAMOPA3BHUTHS M COIUATN3AIIANA 00yJarOITUXCsl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYaroOIIMXCS
PYKOBOACTBOBAThCSl CUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAlUd W
paclIMpEeHUE OMbITa AEATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpuoTHYECKOr0 BOCIIUTAHMSI:

LEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydYHOMY HACJIE€AWI0, MOHMMAaHUsA 3HAYCHUS XMUMUYECKOW HAYyKHM B JKHU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMALMEN O
MEePEOBBIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUECTBEHHOM XHMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MHpa U OOIIECTRA;

2) rpaaIaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUS O COLMAIbHBIX HOPMax M MpaBUIaX MEKIUYHOCTHBIX
OTHOIIIEHUM B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  y4eOHO-MCCIIEeOBAaTEIbCKOM, TBOPYECKOM W JpYyrMX  BHOAX
NEsITEeNIbHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HOM COBMECTHOM JEATENbHOCTH IPH
BBITIOJIHCHUU Y4YEOHBIX, IMO3HABATEJbHBIX 3a/1ad, BBIMOJHEHUU XHUMHUYECKUX
AKCIIEPUMEHTOB, CO3IaHUH YUE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHIMAaHUIO
U B3aMMOIIOMOIIM B TMPOLECCe 3TOH Y4EeOHOW MAesSTENbHOCTH, TOTOBHOCTH
OLICHMBAaThb CBOE IIOBEACHUE M IIOCTYIIKM CBOMX TOBApUIUEH C IO3ULHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOI O MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKON pEeaklHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAYKH U COCTABJISIOLINE
OCHOBY /i1 TIOHMMaHHUs CYIIHOCTH HAyYHOW KapTHHBI MHpPA, MPEICTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS MPUPOJIbI, B3aUMOCBS3IX YEJOBEKa C
IPUPOJHOMN CPEIO, O POJIU XUMHUHU B MO3HAHUHU 3THX 3aKOHOMEPHOCTEN;

MO3HABaTEIbHbIE MOTHUBBI, HANIPABJIICHHBIC HA MOJIyYC€HUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJUMBIE i OOBSICHEHUS HAOJIIOaeMbIX TPOIIECCOB W SIBJICHHI,
N03HABaTEIbHOM, MH(OPMAILIMOHHON M YMUTATENbCKOW KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM paboThl € y4eOHBIMHM TEKCTaMHU, CIPABOYHOU



JAUTEPATypoOl, JOCTYIIHBIMH TEXHUYECKUMHU CPEICTBAMU HH(OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHI0 M I03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTh H
CIOCOOHOCTh K  €aMOOOpa30BaHMIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
NEsITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HamlpaBJIEHHOCTH M YpPOBHS OOY4YEHHsS B
JaTbHEHIIIEM;

4) popMupoBaHuUs KyJIbTYPbI 310POBbA:

OCO3HAHME IIEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3]I0pOBbIO, YCTAaHOBKH Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHHME IOCIEIACTBUU U
HEMPUSATUE BPEAHBIX NMPUBBIUEK (YOTPEOICHUS aJIKOroJisd, HAPKOTHUKOB, KypeHus),
HEOOXOJMMOCTH COOMIOACHUS TMpaBUJl O€30MACHOCTA TIPU  OOpaLIEHUU C
XMMHYECKUMHM BELLIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPyA0BOro BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUEHHIO Mpodeccuil U Tpyaa pasiIMuHOro posa,
YBOXEHUE K TPYAYy M pe3yJbTaraM TPYAOBOM AEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMs MPEIMETHBIX 3HAHUM 10 XMMHH, OCO3HAaHHBIM BBIOOD
UHAMBUIYAJIbHOW TPAeKTOPUU IPOJOIKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XMMHH, OOUIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
ycIleuHo! npodeccuoHaNnbHON JESTEIbHOCTU U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCUOHAILHOM CPEIE;

6) PKOJI0OrM4eCcKOro BOCIIUTaHUS:

HKOJIOTMYECKH 1EJeCO00pa3HOe OTHOLIEHHWE K NPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHMS, TOHUMAHHUE LIEHHOCTH 310pPOBOTO U
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
npaBui1 0€30MacCHOTO MOBEACHUS MTPH paboTe C BEIIECTBAMHU, a TAKXKE B CUTYalHsIX,
YTPOXKAIOIIMX 3I0POBBIO U KU3HU JIIOCH;

CIOCOOHOCTU NPUMEHATH 3HAHMS, MOJIydaeMble MPU U3YyYEHUM XUMUH, IS
penieHus 3a1a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOAHON CPENOH, I MTOBBIICHUS
YPOBHSI  SKOJOTMUYECKOM KYyJIbTYpbl, OCO3HaHMs IJIOOAJBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTE MX PEHIeHHs MOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBILUIEHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B IO3HABATENbHOM,
KOMMYHUKATHBHOHN U COLIMAJIbHON MPaKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX PE3YJIBTATOB BBIACISAIOT 3HAYUMBIE JUIA
dbopMUpPOBaHUS MHUPOBO33PECHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
IOPUHLMII, TUIIOTE3a, (PAKT, cUCTEeMa, MPOLIECC, IKCIEPUMEHT U IPYroe.), KOTopble
UCTOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeAMEeTax W IMO3BOJSIOT Ha
OCHOBE 3HaHUM U3 3TUX MNPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHOM



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpbIE€ 00ECIEYnBAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOI
NEeSATeLHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICI XUMUYECKHUX TMOHSATUU (BBIACIATh WX XapaKTepHBIC
MPU3HAKW, YCTAHABIMBATh B3aUMOCBS3b C APYTMMH TOHSTHUSMH), UCIOIH30BATh
MOHSTHS NIl OOBSICHEHUST OTJENBbHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS H
KpUTEpUU ISl KIacCU(DUKAIUM XUMHYECKHUX BEIIECTB M XUMHUYECKUX PEaKIIHM,
YCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBSI3UM MEXAYy OOBEKTaMU H3Y4YEeHHUS,
CTPOUTH JIOTUUYECKHUE PACCYXJeHUs (MHIYKTUBHbBIC, NEAYKTHUBHbIC, IO aHAJIOTUN),
JIeNaTh BHIBO/IBI U 3aKJIIOUYEHUS;

yMEHUE TPUMEHSITh B TIpolleCCE€ TMO3HAHUSI TOHSATUS (TIPEAMETHBIE W
MeETaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIEC MTPEICTABICHUS —
XUMUYECKUW 3HAK (CUMBOJI DJIEMEHTA), XUMHUUecKas (QopMmysia U YypaBHEHUE
XUMUYECKON PEeaKIuu — P pelIeHUU y4eOHO-TTO3HABATENIbHBIX 3314, C YYETOM
ATUX MOJICNLHBIX TMPEJCTABICHUN BBIBISATh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICACTBEHHBIE CBSI3M W
MPOTUBOPEUHUSI B U3y4AEMbIX MPOIECCaX U SIBJICHUSX.

ba3oBrble ucciienoBarebCKue 1eicCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KayecTBE OCHOBHI Uil (OPMUPOBAHUS THUIOTE3BI TIO
MIPOBEPKE MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHUII;

NpUOOpPETeHHE ONbITa MO IUJIAHWPOBAHUIO, OpraHU3allid W TPOBEIAECHUIO
YYEHHYECKHX OKCIEpUMEHTOB, YMEHHE HaOMoIaTh 3a XOAOM Mpoliecca,
CaMOCTOSITEJIbHO MIPOTHO3UPOBATH €r0 Pe3yJsbTar, POPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTUET
0 MpoJieJIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHbIX BUAOB U (HOPM MPEJCTABICHUS, MOJIYy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJIApHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKH OICHUBATH IPOTUBOPEUYHUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE TPUMEHSITh Pa3jIMYHbIE METOMBI M 3alpOChl MPU TOWCKE U OTOOpE
nH(pOpPMAITMU W COOTBETCTBYIONIMX JaHHBIX, HEOOXOJWMBIX JIJIS1 BBITOJTHCHHS
y4eOHBIX M MO3HABATEJIbHBIX 33/1a4 OMPECIEHHOIO TUIIA, MPUOOPETEHUE OIbITa B
00JacTH  WCTOJB30BaHMUS ~MHMOPMAMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHH,
OBJIaJICHUE KYJIbTYpPOH aKTUBHOT'O MCIIOIb30BAHUS PA3JIMYHBIX TTOUCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (DOpMY IIpeicTaBlIeHUs] HHPOPMaLUU U
WITIOCTPUPOBATh peIlaeMble 3aJayll HECJIOXKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu hopMamu rpaduKu U UX KOMOWHAIUSIMU;

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B Mpolecce y4eOHOU u
UCCIICIOBATENHCKON ACATEILHOCTH WH(OPMAIINIO O BJIUSHUHU TPOMBIIIIICHHOCTH,
CEJIbCKOTO XO34iCTBA M TPAHCIOPTa Ha COCTOSHUE OKPYXKAIOIIEH MNPUPOIHOM
Cpelbl.

KoMMmyHHKATHUBHBIE YHUBEPCAIbHbIE Y4eOHbIE 1eiicTBUS:

yMEHUS 3aJaBaTh BONPOCHl (B XoAe auajora W (WiaM) AUCKYCCUM) IO
CylmlecTBy  oOCykgaemMol  Tembl, (OpPMYIUPOBaTh CBOM  MPEAJIOKCHHS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a71a4H;

YMEHHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yibTaThl  IO3HABATEILHOM
NEATENBPHOCTH B YCTHBIX U MHCHbMEHHBIX TEKCTaX; JelaTh IPE3CHTAIUIO
pPE3yJIbTATOB BBIMOJHEHUS XUMHUUYECKOTO JKCIEPUMEHTa (J1aOOpaTOPHOTO OIBITa,
1a00paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, y4€OHOIO MPOEKTA);

YMEHHUS Y4€OHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEAOBATEIbCKOM  JESATEIbHOCTH  MpPU  PEUICHUU
BO3HUKAIONIMX MPOOJIEM HAa OCHOBE Y4€Ta OOLIMX MHTEPECOB M COIIACOBAHUS
no3uiuii (00CyXJIeHus,, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JICMCTBUM, OIIPEIEJICHUE KPUTEPUEB IO OLEHKE KayeCcTBa
BBITIOJTHEHHOU paboOTHI U ApyTHE).

PerynsiTuBHBIE YHHBeEpCaJIbHbIE YUeOHbIE A€l CTBHUS:

YMEHHE CaMOCTOSITEIbHO OINPENENATh LEeNH JEATeIbHOCTH, IIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh W TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATeIbHOCTh, BBIOMpaTh Hanbosee 3p(HEKTUBHBIE CIIOCOOBI PEeIICHUs YU€OHBIX U
MO3HABATENbHBIX 33/a4, CaMOCTOATEIBHO COCTABJISATh WM KOPPEKTUPOBATH
MPEIUIOKEHHBIA aJITOPUTM JIEMCTBUUM TIPU  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIy4EeHUSI HOBBIX 3HAHMI 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUiX,
OLICHMBATh COOTBETCTBHE IMOJIyYEHHOTO pEe3yJibTaTa 3asBJICHHON LIEIH, YMEHHE
UCIOJIb30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, IIPe/IJlaraéMble B YCIOBUU 3aJJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX PE3YJbTAaTOB II0 OCBOCHHIO 0O0S3aTEIBHOTO
COJICp)KaHMsI, YCTAHOBJICHHOT'O JaHHOW (denepaibHON padoueil mporpammoi,
BBIJICIISIFOT: OCBOEHHBIC OOYUYaIOIMMUCS HAy4YHBIE 3HAHMS, YMEHHUS U CIOCOOBI



neicTBui, crenuduueckue Ui TPEAMETHOW 00yIacTh  «XUMHS», BB
NEATENBHOCTA MO  TIOJIYYEHUIO HOBOIO  3HAHUS, €ro HWHTEPHpPETalyH,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoHily oOyueHus B 8 kiiacce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y OO YUAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHMX TOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpONIHAS U HEOJAHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENbHASL ATOMHAsI U
MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJII XUMHUYECKOTO AJIEMEHTA B COSUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJb, J3JEKTPOOTPUIIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCUpUKaIUs peaKui: peakiuu
COCAMHEHMS, PEAKIUHU PA3JIOKECHHS, PEaKUUH 3aMEIICHUS, pPEaKIuu
o0OMeEHa, HK30- U IHJIOTEPMHUUECKUE PEAKIIMH, TEIJIOBOM ((EKT peakiuu,
SAIpO aToMa, HJIEKTPOHHBIM CIIOM aToMma, aToMHasi OpOuTa b, PaaAUYC
aToMa, XMMHUYECKas CBS3b, MOJSPHAS U HEMOJISIPHAST KOBAJIEHTHAs CBS3b,
WOHHas CBS3b, MOH, KaTHOH, aHMOH, PacTBOp, MAacCOBasl JIOJS BEIIECTBA
(TIpolleHTHAas! KOHIIEHTPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHYECKHX TMOHITUH H
MPUMEHSIThH 3TU MTOHSATHUSI IPU ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCIONB30BaTh XHWMHUYECKYI0O CHUMBOJIMKY JJI COCTaBlieHUs (opmyn
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIN;

e ONpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHCHUSX,
CTCTICHb  OKHCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJACCy COCIMHEHUU I10
dbopMynaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJCHTHasT W WOHHAas) B
HEOPraHWYECKUX COCIMHEHUSX;

e packpeiBaTh cMmbicH Ilepuomgmueckoro 3akona J[. WM. Mennaeneena:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT MX MOJokeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIDHOTO YYEHHS], 3aKOHa ABOTraapo;

e ONUCHIBATHL M XapakTepus3oBaTh Ta0aMuHylo (opmy Ilepuonnueckoi
CUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3iuyarh I[OHATUA «TJIABHAs
noarpymnmna (A-rpynna)» u «mnodounas noarpynna (b-rpynmna)», manbsie u
OOJbIIIEe MEPUOJbI, COOTHOCHUTh OO0O3HAYCHHUs, KOTOPhIE HMEIOTCA B
tabmuie «llepuogmyeckas cucremMa XUMHYECKUX dieMeHToB J[. .
MeHpneneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3aps]l sA1ipa, o0lee YUCIO AIEKTPOHOB
Y pacnpeiesICHUE X MO JIEKTPOHHBIM CJIOSIM);

KJIACCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HECOPraHMUECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO YUCIAY U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEII0BOMY YD (PexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XMUMHUYECKHUE CBOMCTBAa BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKasi ONMKUCAaHUE TPUMEpPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT WX Ka4YECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUSI XUMHUYECKUX MPEBpalleHUd B
Pa3IUYHBIX YCIOBHUSAX;

BBIUKCIIATb OTHOCUTENBHYIO MOJIEKYJSIDHYIO W MOJSIPHYIO — MaccChl
BEIIIECTB, MAaCCOBYIO JIOJI0O XHUMHUYECKOrOo »JJeMeHTa 1o ¢opMmyre
COEJIMHEHH S, MAaCCOBYIO JIOJIIO BEILIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKON PEaKIIUU;

MPUMEHSATHh OCHOBHBIE OIEpaIlMi MBICIUTENIBLHON ACSITEIbHOCTA — aHAIH3
U CUHTE3, CpaBHEHHUE, 0000IIeHHE, CHUCTeMaTH3aluio, KIacCU(PHUKAIUIO,
BBISIBIICHUE MPUYMHHO--CJICJACTBEHHBIX CBSI3€H — JIJI1 MU3YyYEHHS] CBOMCTB
BEIIECTB M XHMHUYECKHX PEAKIUM, €CTECTBEHHO-HAyYHbIE METOMBI
MO3HAHUS — HAOJIOJICHUE, HU3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIM U MBICJICHHBIN);

CIeAOBaTh  NpaBWJaM  TMOJb30BAHUS  XMMHUYECKOM  TOCYHOH U
nabopaTopHbIM  O0OpPYAOBAaHMEM, a TaKXe MpaBujaM oOOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSIMA TO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB IO TOJYYEHUI0O W COOMPAHUIO
ra3o00pa3HbBIX BeHIECTB (BOAOPOMAa W KHCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OIPEIECIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOIO BEILECTBA,
IUIAHUPOBATh M MPOBOJUTH  XMMHMUYECKHE  HKCIEPUMEHTHI  TIO0
pPacrno3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(makmyc, dheHondranenH, METHIOPAHK U JPYTHE).

K xoHily o0yuenus B 9 kiiacce npeMeTHbBIE pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaxaTh C(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHX IIOHATHH: XHUMHYECKUI
DJIEMEHT, aTOM, MOJIEKYJIAd, WOH, KaTHOH, aHHWOH, NPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJIEHTHOCTb, DJIEKTPOOTPHULATEIBLHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasi peaklMsi, XUMUYECKasl CBS3b, TEINIOBON 3(dexT
peaKkiuu, MOJlb, MOJIApPHBIA  OOBEM,  pPacTBOpP,  DIJIEKTPOJUTHI,
HEDJICKTPOJIMTBL, JJIEKTPOJUTHYECKAs JUCCOLMALUs, PEaKIUd HOHHOIO
oOMEHa, Karalu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHME U  BOCCTaHOBIJICHHUE,
ajioTponusi, aM(pOTepHOCTb, XUMUYECKasi CBsI3b (KOBaJEHTHAs, MOHHa,
METa/NInYecKas), KpUCTAJUIMYECKas pelETKa, KOPpPO3Usl METAJUIOB,
CIUIaBbl, CKOPOCTh XUMHWYECKOM pEeaklHH, TMPEAeIbHO JOIyCTUMAs
koHueHTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATUA H
IPUMEHSATH 3TU MOHATHS IIPY OMMCAHUM BEIIECTB M UX IIPEBPALLICHHUI;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY [JJIsl COCTaBieHUs (GopMyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

OIpEAEIIATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
OIpeNeNEHHOMY KJIacCy COEAMHEHMH Mo (QopMmyiaMm, BUA XUMHUYECKON
CBS3M (KOBAJICHTHAsl, WOHHAasA, MeETalInyecKas) B HEOPraHUYECKUX
COCAMHEHUSX, 3aps] MOHA MO XMUMHYECKON (opmyre, xapakTep cpeabl B
BOJHBIX PAacTBOPaX HEOPraHWYECKUX COCIMHEHUMN, TUN KPUCTAIUITMYECKON
PEMETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbicn llepunoamueckoro 3akona JI. WM. MeHngeneeBa u
JEMOHCTPUPOBAaTh €ro IIOHMMAaHHE: OIUChIBaTh U XapaKTEpU30BATh
Tabmunyto ¢opmy llepuonnyueckoil CUCTEMBI XMMUYECKHUX 3JIEMEHTOB:
pa3nuyaTh MOHSATHUS «ri1aBHas mnoxarpynna (A-rpynma)» U «moOodHas
noarpynna (b-rpynna)», manble u OOJbIIME MEPUOABI, COOTHOCHUTH
0003HaYEHUsI, KOTOpbIE HMEIOTCS B MEPUOAMYECKOW Tabiuue, C
YUCJIIOBBIMU  XapaKTEPUCTUKaMH  CTPOCHHUSI  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsij  sapa, oOIIee YHCIO DJISKTPOHOB M
pacripeiefieHMe HX 10 JJEKTPOHHBIM CJIOSIM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COCIWHEHUN B
MpeAeNIax MaJIbIX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIAaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTbI, HEOPraHMUECKUE BEIEeCTBA,
XUMHUYECKUE PEAKIUU (MO YUCIY M COCTaBYy Y4YacTBYIOIIMX B PEAKLIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEeKTy, M0 M3MEHEHHUIO CTETICHEW OKHUCIIECHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (ONUCHIBATh) oOHME W cHenu(pUYEecKHe XUMHYECKHE
CBOMCTBA IIPOCTBIX M CIIOXKHBIX BEIIECTB, MOATBEPXKAas OIHCAHUE
NpUMEPAMH MOJIEKYJSIDHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIU;

COCTaBJSITb YPAaBHEHUS JJIEKTPOIMTHYECKOM JHCCOLMALMU  KHCIIOT,
LIEN0YEN U COJIEW, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMK MOHHOTO



OoOMEHa, ypaBHEHHS PEAKIUH, TMOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKON CBSI3M MEXy BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX —PEAKIUN
MOCPEZCTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajlaHca 3TUX PEaKITUi;
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MO)XHOCTH TIPOTEKAHHMSI XUMUYECKUX TMPEBPAIICHUN B pPa3TMYHBIX
YCIIOBUSX;

BBIYKCIIATH OTHOCUTEIBHYIO MOJIGKYJSIPHYIO W MOJIAPHYIO ~ MAcChl
BCIIECTB, MAacCCOBYIO JIOJIF0 XHMHYECKOTO0 DJJieMeHTa 10 ¢dopMyIie
COCIIMHEHHS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUUYCCKON PEaKIUH;

coOmonaTe  MpaBWjia  MOJb30BAaHUS  XUMHYECKOW  TMOCYIOH U
nabopaTopHbiM 00OpyIOBaHHWEM, a TakKe TpaBWiIa OOpalieHus C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH 110 BBITTOJTHEHHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHUAaKa U YIIIEKUCIIOTO Tasa);

MPOBOJIUTh  PEAKIMH, IOATBEPKJAIONIME  KAYeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOPHA-, OpOMUI-,
uonu-, kKapobonar-, ¢ocdar-, CWIMKaT-, Cyiab(har-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS W HWOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINEC B
BOJ/IHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEILHON ACATEIHPHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHUCTEeMaTU3allui0, BbBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — JJII M3y4EHUS CBOWCTB BEIIECTB H
XAMUYCCKUX PEaKIUH, eCTECCTBEHHO-HAyYHbIC METOAbl ITO3HAHHS —
HaOJIO/ICHUE, W3MEpPEHUEe, MOJICIUPOBAHHUE, DKCICPUMEHT (pEaIbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoanuyecTBO yacoB
Ne HaumeHoBaHnue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
n/n TeM NPOrPaMMbl Beero Konrpoanuere Hpakrueckue oOpa3oBaTesibHbIE PeCypChl
padoThI padoThbI
Paspgea 1. llepBoHayajibHble XMMUYECKHE TOHATHS
Xumus — BakHas 00JIacTh
11 €CTECTBO3HAHUS U 5 0 ) bubmoreka [IOK
MPaKTUYECKOU JIESTEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeaoBeKa
12 BemecTBa n xumuueckue 15 | 0 bubmumoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nen 2. BaxkHelinue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
71 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubmmoreka LIOK
00 okchaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsitue o kucnorax 2 0 1 bub6muorexa IIOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [TonsiTHE 00 5 ] | bubmuorexa [IOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHEIE KJIaCCHI 1 1 | bubmuoreka [IOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazneny 30

Pa3nea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31eMeHToB /. U. MenaeneeBa. CTpoeHne aToMOB.
Xumnuyeckas cBsizb. OKHUCJINUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU




[lepuoanyeckuii 3aK0H 1
[Tepuonunyeckas cucrema

bu6morexa IIOK

3.1 XUMITICCIIX SICMEHTOR 7 https:/m.edsoo.ru/7f41837¢
H. Y. MenneneeBa. Ctpoenne
aToMa
XUMHYecKkas CBSI3b.
3.2 OKHUCIUTEITLHO 8 bubmorexa HOK
' o1 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKIIHH
bubmoreka [IOK
1
Hroro no pasneny > https://m.edsoo.ru/7f41837¢c
P 3 but6mmoreka [JOK
C3CPBHOE BpeMA https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTnueckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paspnes 1. BemiecTBO M XUuMHUYECKHE peaKM K
11 [ToBTOpeHue u yriybieHue 3HaHU I 5 | bubmotexa [JOK
’ OCHOBHBIX Pa3ZeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6motexa [IOK
’ peaxuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS T CCOLMALUS. 3 | | bubmmoreka [IOK
' XUMHYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX 4 : bubmmoreka [JOK
' snemeHnToB VIIA-rpynmel. ["anorexst https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepuCTUKAa XUMUY ECKIX
2.2 BJIGHI\;IICHTO]S VIApr mirel. Cepa u eé 6 bubmorexa IOK
' 124 P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
2.3 aneMeHToB VA-rpymnmbl. A3oT, pochop u ux 7 1 budmorexa [IOK
’ PYILLEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.4 anemenToB IVA-rpynmel. Yriaeposa u 8 1 2 bubmmoreia LTOK
' ) PYHTIRL Y TIICpO https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCTUHEHUS
Hroro no pasaeny 25




Paznesa 3. MeTaJsIBI M X COCIUHECHUS

bubmumoreka [IOK
. 7| 4
3.1 Obmme cBOACTEA METAILIOB hitps://m.edsoo.ru/7f41a636
. bubmmoreka [IOK
3.2 Baxkueiimme MeTanibl 1 UX COSIUHCHUS 16 hitps://m.cdsoo.rw/7f41a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKa 3 bubmorexa TIOK
) B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Pe3eDBHOE Bhe 3 bubmmoreka [IOK
PBHOC BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara undposbie
Tema ypoka KonTpoabubie | IlpakTuyeckue A p
n/n Bcero H3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

| [Ipenmer xumuu. Posib XUMHUU B KU3HU | 0 0 bubmioreka [IOK
yenoBeka. Tena u BeniecTa 04.09.2024 | https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTOJaX TTO3HAHUS B | 0 0 bubmoteka [JOK
XUMUHU 06.09.2024 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas padota Ne 1 «IIpaBuna

3 paboThI B JIAOOPATOPHH U MTPUEMBI | 0 | bubmmorexa [IOK
oOpaineHus ¢ 1abopaTOpHBIM 11.09.2024 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM »

4 Uucteie BemecTBa U cMecH. CITocoObl | 0 0 bu6mmoreka [JOK
paszesieHus cMece 13.09.2024 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2

5 «Paznenenne cmeceil (Ha mpumepe 1 0 1 brbmorexa OK

A . prMep 18.09.2024 | https://m.edsoo.ru/ff0d28c8
OYUCTKH MIOBApEHHON COJIN)»
bu6mmnoreka [JOK
6 A 1 0 0
TPOMBLH MOJCKYIIH 20.09.2024 | https://m.edsoo.ru/ff0d2a6c
XuMH4YecKue dJICMEHTEL 3HAKU bubmioreka [IOK

7 1 0 0
(CUMBOJIBI) XUMHUYECKHX AJIEMEHTOB 25.09.2024 | https://m.edsoo.ru/ff0d2be8

bu6moreka [JOK

8 IT 1 0 0

POCTRIC T CTOMCHDIE BEECTRa 27.09.2024 | https:/m.edsoo.ru/ff0d2a6e
bu6mmoreka [JOK
A - 1
? TOMHOMOTCKYTHPHOE YHCHHE 0 0 02.10.2024 |  https:/m.edsoo.ru/f0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

bu6mmoreka [JOK
10 Xummiecias Gopwyna. Baxenrnocts 04.10.2024 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTHOCHTENbHAS aTOMHAs Macca. bubmoteka IJOK
OTHOcHUTENIbHAs MOJIEKYJISIpHasi Macca 09.10.2024 | https://m.edsoo.ru/ff0d323¢
12 MaccoBas 707151 XUMHYIECKOr O bubmioreka [IOK
DJIEMEHTA B COCTUHEHUH 11.10.2024 | https://m.edsoo.ru/ff0d350c
13 KonmuectBo BemecTBa. Monb. bubmotexa [JOK
MonsipHas Macca 16.10.2024 | https://m.edsoo.ru/ff0d5230
14 Ddusznyeckue U XUMHICCKHE SBJICHUS. bubmioreka [IOK
XuMHYECKas peakius 18.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycaoBUSI IPOTEKAHUS bubmmorexa [IOK
XUMUYECKUX PEaAKIUM 23.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YPAaBHEHUS 25.10.2024 | https://m.edsoo.ru/ff0d3b88
Brruncnenust Koam4ecTBa, MacChl
17 BENIECTBA IO YPABHCHUAM XUMHUYECKUX brbmorexa OK
HeCTBa To yp 06.11.2024 | https:/m.edsoo.ru/ff0d5708
peaxiui
Krnaccudukanus XdMHUYIECKUX peaKIuit
13 ( uka . peait bubmotexa [JOK
COCIMHCHI, PASIIONCCHIL, 08.11.2024 | https://m.edsoo.rw/ff0d3£34
3aMenIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONEANCT 0606y eHHue U Bubmioreia LIOK
" ARET. LIbOBMH 13.11.2024 | https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3alMs 3HAHUH
20 Kontponpenas pabora Nel o teme bubmuorexa IIOK
«BemecTBa 1 XUMHUYECKHE PEAKIIUN 15.11.2024 | https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cMeck razos. Cocras bu6mioteka LIOK
Bo3ayxa. Kucinopon — sneMeHT u 20.11.2024 | https://m.edsoo.ru/ff0d448¢




npocroe BemecTBo. O30H

dusnyeckue 1 XUMHUYECKHE CBOICTBA

22 KHCIIOopoAa (peakuy OKUCIECHUS brbmorexa [{OK
poa tpeat HEHI, 22.11.2024 |  https:/m.edsoo.ny/ff0d4614
ropenue). [lonsitue 06 okcumax
CriocoObI OTy4eHHst KUCIOpoia B
23 1a00paTOPUU U MPOMBIITUICHHOCTH brbmorexa OK
parTop P ' 27.11.2024 | https://m.edsoo.ru/ff0d497a
IIpumenenue kucaopona
TennoBoi 3(hHeKT XUMHIECKOM
24 peakifu, MOHSATHUE O bubmmoreka [IOK
TEPMOXUMHUYECKOM YPABHEHUHU, K30- U 29.11.2024 | https://m.edsoo.ru/ff0d4790
OHAOTEPMHUYCCKUX PEAKIUIX
TommBo (HedTh, YroJib U METaH).
25 3ar ﬂSHGIEHGq];OS yia CHOCOOBI c)sro bubmorexa [OK
p AYxa, 04.12.2024 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTB pAIICHHS
[TpakTrueckas pabota Ne 3 mo Teme
26 «[lomydyeHnue u coOupanue Kuciopoaa bubmmorera [IOK
v . P pona, 06.12.2024 | https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHE €ro CBONUCTBY»
7 Bonopon — aneMeHT u mpocToe bubmmoreka [IOK
BemectBo. Haxoxaenue B mpupone 11.12.2024 | https://m.edsoo.ru/ff0d4dd0
)3 du3nUecKue 1 XMMUYECKHUE CBOHCTBA bu6moreka [JOK
Bojopoza. [Ipumenenue Bogopoa 13.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCTOTAX U COMAX brbmorexa [OK
18.12.2024 | https://m.edsoo.ru/ff0d50d2
CriocoObI OJIYYCHHS BOJIOPO/Ia B bubmoteka [JOK
30
nabopaTopuu 20.12.2024 | https://m.edsoo.ru/ff0d4dd0
[TpakTueckas padota Ne 4 o Teme
31 «[Tonyuenue u cobupanue BogopoIa bubmorexa [OK
ya P AOpOAE, 25.12.2024 | https://m.edsoo.ru/ff0d4f42

U3YUYEHHUE €r0 CBOUCTBY»




MossipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABorazipo 27.12.2024 | https://m.edsoo.ru/ff0d542¢e
B clie 00BEMa, KOJIMYECTBA
33 BeL IquCTiaHrHaZa HT; :Iro ;3;]:;}1;; 10.01.2025 | Dubmorexa LIOK
B Y o https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UK O0BEMY
Beruuciennst 00bEMOB ra3oB 1o
34 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA 15.01.2025 bubmmorera TIOK
P . peaxd . o https://m.edsoo.ru/ff0d5708
00BbEMHBIX OTHOIIEHUM Ta30B
35 @OU3NYECKUE U XUMHUYECKHIE CBOMCTBA 17.01.2025 bubmotexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsitue 00 2.01.2025 bu6mmoreka [JOK
VHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HachileHnbie
37 u HI;HaCLI peHHLII; aCTBOPBI B bubmmorera [IOK
! PACTEOPHL. 24.01.2025 | https://m.edsoo.n/ff0d5b40
MaccoBasi 10Ji BelliecTBa B pacTBOpe
[TpaxkTueckas pabota Ne 5 mo Teme
13 «IIpuroroBiieHre pacTBOPOB C bubmotexa [JOK
OnpeaenéHHON MacCOBOM 10JIel 29.01.2025 | https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOIO BELIECTBA)
39 KonTponsHas padora Ne2 mo teme 31.01.2005 bubmuotexa [JOK
«Kucnopoxn. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cocTaB, KJIaccu(puKanus, 05.02.2005 bubmioreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tony4yeHune u XMuMHYECKHE CBONCTBA BuG 110K
noIMoTEKA
41 07.02.2025
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX hitps:/m.edsoo.ru/F0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, Kiaccuduxamnus, 12.02.2005 bubmotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 ITonmyyeHnue U XuMH4YeCKHE CBOMCTBA 14.02.2005 bubmuorexa IIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccuduxanusi, 19.02.2025 bubmmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonmyyeHnue U XuMH4YECKHE CBOWCTBA 21.02.2025 bubmmorexa [IOK
KUCIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATYpa,
46 CIOCOOBI MTOTYYEHUS, XUMHUYECCKHE 26.02.2025 bubmorexa [OK
. https://m.edsoo.ru/00ad9474
CBOICTBa
[TpaxkTnueckas padota Ne 6. Perenune
A7 SKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME 78022025 bubmuorexa LIOK
«OCHOBHBI€ KJIACCHI HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUID
43 I'eHeTHueckas CBs3b MEXKIY IfJIaCCB.MI/I 05.03.2025 bubmmorexa [IOK
HEOPraHUYeCKUuX COCIUHEHUN https://m.edsoo.ru/00ad9a50
49 O606erHI/Ie Y CHCTEMaTHU3AIHS 07.03.2025 bubmotexa [JOK
3HaHUU https://m.edsoo.ru/00ad9cb2
KontponpHas padora Ne3 o teme Bu6 OK
50 "OCHOBHBIE KJIaCChl HEOPraHUYECKUX 12.03.2025 nomorexa 1]
. https://m.edsoo.ru/00ad9ela
COEJIMHEHUU
[lepBbIie MONBITKY KJIaCCUPUKATUN
51 XUMHUYECKUX 31eMeHTOB. [ToHsTHE O 14.03.2025 bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX JIEMEHTOB
[Tepuonnyeckuii 3aKoH U BuG OK
52 [Tepuoanyeckas cucrema XUMUYECKUX 19.03.2025 ubmmorera L
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. Menneneera
53 ITeproapl, rpymIbl, TOArPYIIIEL 21.03.2025 butmmorexa [IOK

https://m.edsoo.ru/00adaS2c




Crpoenune atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

54 02.04.2025
siaep. MI3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000JI0UeK
b K
55 aToOMOB 3JeMeHTOB [leprnoanueckoi 04.04.2025 nomorexa LO
https://m.edsoo.ru/00adabbc
cuctemsl /. 1. MenneneeBa
XapaKTepucTuKa XUMHUECKOTO
56 3JIeMEHTa 110 erf) MOJIOKEHUIO B 09.04.2005 bu6moreka [JOK
[Tepuoanueckoii cucreme . W. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUTSL pa3BUTHUS Hayi(I/I I/IUHpaKTI/II(I/I. . N. 11.04.2025 bubmmorexa [IOK
MeHnpeneeB — yu€Hblii, learor u https://m.edsoo.ru/00ada96e
IrpaKIaHUH
53 DJIEKTPOOTPULATEIBHOCTh ATOMOB 16.04.2005 bubmotexa [JOK
XUMHUYECKUX DIJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
59 HNonnas xumudeckas CBsI3b 18.04.2025 hitps://m.edsoo.rw/00adac34
60 KoBasieHTHas MOIsIpHAst XUMHYECKAs 23.04.2025 bubmmoteka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemossipHast XuMu4eckas 75042025 bubmotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKHCIICHUS 29.04.2025 bubmorera TIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENBbHO-BOCCTAHOBUTEIbHbBIE 30.04.2025 bubmmorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bu6moreka [JOK
64 0] 06.05.2025
KHCTITEII H BOCCTAHOBITE https://m.edsoo.ru/00adb076
65 KonTponsHas padora Ned o teme 07.05.2025 bubmotexa [JOK




«CtpoeHne aToMa. XuMU4eCKas

https://m.edsoo.ru/00adb486

CBSI3b»

66 PesepBHBIN ypOK. O606ill€HI/I€ u | 14.05.2025 bubmmorexa [IOK
cCHUCTEMaTH3alus 3HAaHUU https://m.edsoo.ru/00adb33c

67 Pe3epBHbI ypOK. O6o6£ueHHe u | 16.05.2025 bubmotexa [JOK
CHUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00ad9cb2

68 Pe3epBHBIN ypOK. 0606111eHHe u | 71.05.2025 bubmmoreka [IOK
cHUcTEeMaTH3alus 3HaHUU https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbIe
Tema ypoka Konrpoabnsie | IIpakTnueckue
n/n Bcero U3yYCHUSs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Ileproanyeckuii 3aK0H.

| [Tepuonnueckas cucrema | 0 0 bubmmoreka [IOK
XUMHYecKux saeMeHToB /1. H. 04.09.2024 | https://m.edsoo.ru/00adb59e
MenpeineeBa
3aKOHOMEpPHOCTU B U3MEHEHUH

2 CBOMCTB XMMHUYECKHX DJIEMEHTOB 1 0 0 bubmorera TIOK

. 06.09.2024 | https://m.edsoo.ru/00adb6b6

MEePBBIX TPEX MEPUOJIOB

3 Krnaccudukanuys 1 HOMEHKIaTypa ! 0 0 bubmoteka [JOK
HEOPTraHUYECKUX BEIIECTB 11.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunpl xuMu4ueckoil CBSI3U U THUIIBI | 0 0 bu6mmoreka [JOK
KPUCTAJUINYECKUX PEIIETOK 13.09.2024 | https://m.edsoo.ru/00adbac6
Kontponenas pabora Nel mo teme

5 I1 0 i 1 1 0
«IToBTOpEHUE 1 yriryoaeHue 3HaHUM 18.09.2024
OCHOBHBIX Pa3/IeJI0B Kypca 8 Kjlacca

6 Krnaccudukanus XuMmudaeckux | 0 0 bubmioreka [IOK
peakuil o pa3JIuyHbIM [IPU3HAKAM 20.09.2024 | https://m.edsoo.ru/00adbecb0
[ToHnsiTHE O CKOPOCTH XUMUUYECKOU

7 cakuy. IToHsATHE O TOMOr€HHBIX U 1 0 0 bubmorera IIOK
PEAKIIH. 25.09.2024 | https://m.edsoo.ru/00adbe9a
reTePOreHHBIX PEAKIMAX
[ToHnsiTHE O XUMUYECKOM

8 aBHOBECHH. DAKTOPBI, BIUSIOIINE 1 0 0 bubmorera TIOK
p ' e _ HI 27.09.2024 | https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHYECKOW PEaKINu 1




MOJIOKEHUE XUMUUYECKOTO
paBHOBeCHs

OKUCINTEIBHO-BOCCTAHOBUTEIILHEIC

bu6moreka [JOK

9
peaKunmn 02.10.2024 | https://m.edsoo.ru/00adcade
Teopus 21eKTPOIUTUIECKON
10 nccorranuu. CUIBHBIE U c1a0ble bubmorexa OK
A HHAtH. 04.10.2024 | https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HoHHbIe ypaBHEHUS peaKIU bubmorexa HOK
P peaxt 09.10.2024 |  https://m.edsoo.ru/00add448
XHUMHYECKUE CBOUCTBA KUCIIOT U
2 OCHOBAHHI B CBETE MMPEACTABICHUM bubmotexa [JOK
00 DIEKTPOTUTUIECKOM 11.10.2024 | https://m.edsoo.ru/00addS5d8
UCCOLMAI[AN
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 [IPECTABIEHNN 00 buGmrorexa IIOK
pe 5 16.10.2024 | https:/m.edsoo.ru/00add8b2
AIEKTPOJIUTHIECKON T CCOLMAITIN
14 ITousiTHEe O THApPOIN3E CoJien bubmorexa LHOK
b 18.10.2024 | https:/m.eds0o.ru/00add9d4
L5 O0o001eHne U CHCTeMaTH3 A bu6moreka [JOK
3HAHUH 23.10.2024 | https://m.edsoo.ru/00addd12
ITpaxTrueckast padora Ne 1.
16 «IE)GH_IGHI/IG BKCHpe UM EHTAIbHBIX bubmnorexa IIOK
p 25.10.2024 | https://m.edsoo.ru/00addbfa
3a7a4dy
KontponbHas pa6ota Ne2 mo teme
17 «IIEKTPOIUTHY ECKAS TUCCOLIAALNAS Eubmiorexa IOK
p A ML 06.11.2024 | https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIMH B PACTBOPAX»
13 OO0m1ast XxapaKTeprCTHKa Tajlor €HOB. bubmotexa [JOK
XUMHYECKHE CBOMCTBA HAa MpUMepe 08.11.2024 | https://m.edsoo.ru/00addfe2




XJiopa

XnopoBoaopo. CossiHast KUCIIOTa,

19 XUMUYECKHE CBOMCTBA, MTOTy4EHUE brbmorexa [OK
’ ’ 13.11.2024 | https:/m.edsoo.ru/00ade104
MIpUMEHEHUE
[TpakTrueckas paborta Ne 2 mo Teme
20 ((§OHWGHHC COIjIHHOfI KM CJIOTBI bu6amorexa [IOK
. . ’ 15.11.2024 | https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOICTB»
Brruncnenus no ypaBHeHUSIM
21 XUMUYECKUX PEaKIui, eCliu OAUH U3 butmmorexa [IOK
20.11.2024 | https://m.edsoo.ru/00ade488
peareHToB J]aH B U30bITKE
2 OO6miast xapakTepuCTHKa 3JIEMEHTOB bubmotexa [JOK
VIA-rpynmnst 22.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTtpomnHbie MOIUGHUKALIUN CEPHI.
3 Haxoxaenue cepbl U e€ coeTMHeHUN bu6moreka [JOK
B IIpupoje. XUMHUUYECKHUE CBOMCTBA 27.11.2024 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBos10po/1, CTpOEHUE, bubmotexa [JOK
¢du3nyeckre U XMMHUYECKHe CBOMCTBA 29.11.2024 | https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 Q)HSI/IIIILCCKI/IIGJ u XI/II\fI/I‘lCCKI/IC bu6amorexa [IOK
. 04.12.2024 | https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHUE
XUMHYECKHE PEAKIUH, JIEKAIIUE B
OCHOBE MPOMBIIIIEHHOT0 criocoba
26 IIOJIYYEHHUSI CEPHOM KHUCIIOTBHI. bubmuorexa LIOK
XUMHUYECKOE 3arpsi3HEHUE 06.12.2024 | https://m.edsoo.ru/00adec8a
OKpY’KalOIIen Cpelibl COCAUHEHUSIMU
cepbl
27 Brrunciaenre MaccoBOM 40U BRIXOa Bbu6moreka [JOK




MPOJIYKTa pEAKIHHU 11.12.2024 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTepucTUKa SJIEMEHTOB

)3 VA-rpynmsi. A3or, bubmmorexa [IOK
pacrpocTpaHEeHue B MPUPOJE, 13.12.2024 | https://m.edsoo.ru/00adeea6
busnUecKre 1 XMMUIECKHE CBOMCTBA
AmMuax, ero Gpu3ndeckue u

29 XUMHUUYECKUE CBOWCTBA, MOJYYECHHUE U brbmorexa OK

’ v 18.12.2024 | https://m.edsoo.ru/00adf004
MpUMEHEHUE
[TpakTuueckas padora Ne 3 mo Teme
30 «ITonyuyeHne aMMHaKka, U3y4eHHUE ero bubmmorexa [IOK
o 1Y 20.12.2024 | https:/m.edsoo.ru/00adf180
CBOMCTB»

31 A3zoTHas KucoTa, e€ GU3nYecKue u bubmotexa [JOK
XMMHUYECKHE CBOHCTBA 25.12.2024 | https://m.edsoo.ru/00adf306
Hcnonbs30BaHuEe HUTPATOB U COJIEH
aMMOHUS B KaU€CTBE MUHEPAIbHBIX

32 o0peHuii. XuMU4eCcKoe bubmmorera [IOK
YAODPEIHHL. . 27.12.2024 |  https//m.edsoo.ru/00adf518
3arpsi3HEHHUE OKPYKAIOIIen Cpelibl
COCTMHCHUSIMH a30Ta
®Docdop. Oxeua pochopa (V) u

33 (1)00(%)0 pHa;I ann((l))Ta (1)(1)1531/1(116331(1/16 u 10.01.2025 bubmmorera [IOK

P . o https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MOTyYeHUE
Hcnonb3oBanue hochaTos B

34 KayecTBe MHHepaJILHLIXUyz[06peHI/II7I. 15.01.2025 bubmmorexa [IOK
3arpsi3HeHHe MPUPOIHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu
VYrnepon, pacnpocTpaHeHue B

35 npupoje, pU3nYecKre U XUMHUECKHe 17.01.2025 bu6mmorexa [IOK

CBOMCTBA

https://m.edsoo.ru/00adfd9c




Oxkcunpl yriaepozaa, ux Gu3ndecKue u
XUMHUYECKHE CBOMCTBA.

bu6mmoreka [JOK

36 DKOJIOTHYECKUE TTPOOIICMBI, 22.01.2025 https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcuAOM yriiepoaa (IV)

37 VYroyibHas KUCI0Ta U €€ COJIN bubmorera TIOK

24.01.2025 | https://m.edsoo.ru/00ae006¢
[TpakTiueckas pabora Ne 4 o reme

13 "TlosryueHue yriiekuciaoro rasa. bubmmoreka LIOK
KauecTtBeHHas peakius Ha KapOOHAT- 29.01.2025 | https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIE MTOHITHS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O 31.01.2025 Bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTJIepo/ia
40 Kpemuuii 1 ero coennaeHus 05.02.2025 bubmorexa [TOK
https://m.edsoo.ru/00ae080a
[TpakTnueckas pabota Ne 5. Pemienue

41 SKCHepI/I‘lf/IeHTaJ'H)HI)IX 3a/1a4 1o TeMe 07.02.2005 bubmmorexa [IOK
«BaxHenmme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
KontponbpHas pabora Ne3 o reme

42 «BaxxHeimre HeMeTalTbl U UX 12.02.2025 bubmorera TIOK

https://m.edsoo.ru/00ae0el8
COCZTMHEHUS
OO011ast XxapaKTepuCTUKAa XUMUY eCKUX
AJIEMEHTOB — METaJIJIOB.

43 Mertannudeckas CBSI3b U 14.00.0025 bubmoteka [JOK
METAJUINYECKAS] KPUCTAIUINY ECKAS https://m.edsoo.ru/00ael03e
pemérka. duznueckue cBONCTBA
METaJIjIOB

44 XuMHYECKHE CBOMCTBA METAILIOB. 19.02.2025 | bubmmoteka IJOK




DIJIEKTPOXUMHYECKUN PAJT
HANPSIKEHU METaJJIOB

https://m.edsoo.ru/00ael 156

O61mue crocoObl MOoTy4YeHUs
MetaiuioB. CraBel. BrruncineHus mo

45 YPAaBHEHUSM XUMHUYECKUX PEAKIUH, 21.02.2025 butmmorexa [IOK
https://m.edsoo.ru/00ael 156
€CJIM OINH M3 PEareHTOB COACPIKUT
MIPUMECH
46 [TonATHE O KOPPO3UU METAIIOB 26.02.2025 bu6amorera [IOK
https://m.edsoo.ru/00ael278
bu6mmnoreka [JOK
47 [lemounbICc MeTaILIBI 28.02.2025 hitps://m.cdsoo.u/00ac] 4b2
43 OKcHUIBI ¥ TUIPOKCHUIBI HATPUS U 05.03.2005 bubmoteka [JOK
KaJtus https://m.edsoo.ru/00ae14b2
49 ]_L[enoquozaeMenLHvHe METaJIbl — 07.03.2005 bubmotexa [JOK
KaJbIIMN U MarHum https://m.edsoo.ru/00aelS5e8
bu6moreka [JOK
B i 12.03.202
50 a)XKHEHNIINE COeTUHEHUS KaIbIUs 03.2025 hitps://m.edsoo.r/00ac] 5e8
51 O606erHI/IC A CUCTEMATU3ALINS 14.03.2025
3HAHUH
& 601 o8
57 €CTKOCTb BOJIbI U CIIOCOOBI €€ 19.03.2025 bu6moreka [JOK
YCTpPaHEHUs https://m.eds00.ru/00aec1886
[TpaxkTueckas padota Ne 6 mo Teme
53 "XKECTKOCTL BOALI I METOMEI €€ 21.03.2025 bubmmorexa HOK
" https://m.edsoo.ru/00ael ae8
YCTpaHEHHUSI
54 ASIOMUHHI 02.04.2025 | Promaorexa LIOK
https://m.edsoo.ru/00ael c64
55 AmoTepHbIe cBOICTBA OKCHIA U 04.04.2005 bubmmoreka [IOK

THUIPOKCHIA

https://m.edsoo.ru/00ael c64




bu6mmoreka [JOK

09.04.2025
>6 Keneso ? https://m.edsoo.ru/00ae1d86
57 OKcupl, THIPOKCHIBI U COH KeTe3a 11.04.2005 bu6mmoreka [JOK
(IT) u xxene3a (II) https://m.edsoo.ru/00ae35¢e6
58 O606H:'IGHI/I€ M CUCTEMATH3AIIMS 16.04.2005
3HaHUH
[TpakTuueckas pabota Ne 7. Pemienue
59 aKcnepHiverTaﬂbHHx 3aJ1a4 o TeEMe 18.04.2005 bu6mmoreka [JOK
«Baxueiine MeTaljibl 1 UX https://m.edsoo.ru/00ae3de8
COEIUHEHU
Boruucnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKLHil, €CIIM OJJUH U3
60 peareHTOB JaH B U30BITKE UITH 3.04.2025 bu6mmoreka [JOK
COEPXKUT mpuUMecH. Beruucienus https://m.edsoo.ru/00ael750
MacCOBOM JI0JIM BBIXO/1a MPOAYKTa
peaxkiu
61 O606erHI/Ie A CUCTEMATH3AIIHS 75.04.2005
3HaAHUH
KonTponsHas padora Ned o teme
62 «BaskHelimme MeTaibl 1 HX 29.04.2025
COCIUHECHUS
63 BemectBa u h/iaTepI/IanLI B 30.04.2005 bu6mmnoreka [JOK
MOBCEIHECBHOMU XKU3HH YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XI/IMI/IHGCKOGV3an$I3HCHI/I€ 06.05.2005 bubmotexa [JOK
OKPYXKAIOILEH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xuMuu B perieHuu 07.05.2025 bubmmorexa [IOK
AKOJIOTUYECKUX TTPOOJIeM https://m.edsoo.ru/00ae4270
66 Pe3sepBHblii ypok. O6001eHNE U 14.05.2025 | bubmmnorexa [JOK




cucTeMaTu3anus 3HaHUI

https://m.edsoo.ru/00ae0dOa

67 Pe3epBHBIN ypOK. OGO6£I.[6HPI€ u ! 16.05.2025 bubmmorexa [IOK
CHUCTEMAaTH3alMs 3HAaHUU https://m.edsoo.ru/00adb33¢c
68 Pe3epBHbIil ypOK. O606fueHHe u | 21052025 bu6mmoreka [JOK
CHUCTEMAaTH3alMs 3HAaHUU https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kiacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiuoHepHOe 00111€CTBO
«M3narensctBO «lIpocBenienue
» Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiinoHepHOoe 00IIECTBO

«M3narenscTBO «lIpocBenienue

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJISA
Pynzutuc, ®enpaman: Xumus. 8 kiaacc. YuedHoe mocooue. ba3oBblil ypoBeHb.
Mocksa "IIpocsemienne ", 2018 Pynzutuc, @enpaman: Xumus. 9 kiacc.

VYuebHoe mocodue. bazoseiit ypoBenb. Mocksa. "IIpocsemenue”, 2018

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://multiurok.ru/

https://infourok.ru/

https://oge.sdamgia.ru/

https://interneturok.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/
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