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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YU4ETOM KOHLEIMIIUU MPENnoAaBaHus y4eOHOTro npeaMera « XUMHUs»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENCICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3ydeHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM €IMHCTBE MHPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JIEesTEIhHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroImunXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HayYHBIM 3HaHUSM, K IPUPOJIC, K YEIOBEKY, BHOCHT CBOW BKJIAJ] B DKOJIOTHYECKOES
oOpa3oBaHHe 00yJaIONTUXCS.



JlanHple HampaBji€HHS B OOyYeHHMM XHUMHHA OOECIEUMBAIOTCS  CHEIH(PHUKOMA
CoJlep’KaHusl y4yeOHOro mpeaMeTa, KOTOPBIM SABISETCS MEeIarorH4ecKd aJanTHPOBAHHBIM
OoTpakeHueM 0a30BOM HAYKU XMMHH HA ONPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHUsi OpUEHTUPOBAH HA OCBOCHUE
00yJarouMMuUCs CHCTEMbl TIEPBOHAYAIBHBIX MOHATHM XHUMHH, OCHOB HEOPTraHWYECKOH
XUMHH ¥ HEKOTOPBIX OTJEIBbHBIX 3HAYUMBIX ITOHATHA OPraHUYECKOW XUMHUH.

CTpykTypa colepkaHds TporpaMMbl 1O XUMHHM CGHOPMHpPOBaHa Ha OCHOBE
CHUCTEMHOTO0 noaxoza K e€ nuzyuenuto. CoepxkaHue CKIIAJIBIBACTCS U3 CUCTEMbI IOHATUN O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI 0 XUMUYecKol peakuuu. O6e 3Tn
CHUCTEMBI CTPYKTYPHO OPTraHHW30BaHbI MO MPUHIUITY MOCIEA0BATEIBHOTO PA3BUTHS 3HAHUM
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— NPEACTABICHUHN 00 3JIEKTPOIUTUUECKON TUCCOIMAIIMY BEILIECTB B PACTBOPAX.

TeopeTndeckne 3HaHHUSI PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IIOJYYECHHBIX U
OCMBICIIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO YPOBHS K APYroMy,
BBINIOJIHASL QYHKUINU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOKHOCTEN
IIPAKTUYECKOIO IIPUMEHEHUS U ITOJYyYECHUS U3YYaeMbIX BEILECTB.

OcBoeHHE MPOrpaMMbl MO XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XMMHAYECKON COCTABIISIIOIIECH HAayYHOM KapTUHBI MUpPA B JIOTMKE €€ CUCTEMHOW ITPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO M METOJAM IO3HaHUsA B Hayke. V3yuenue
XUMHH MPOUCXOJUT C MPUBJICUCHUEM 3HAHUU U3 paHee M3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mup», «bronorus. 5-7 knacce» u «du3uka. 7 Kjaacc».

[Tpu n3ydeHnn XUMUU MPOUCXOAUT POPMUPOBAHUE 3HAHUN OCHOB XMMUYECKON HAyKH
KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOM JESITEIbHOCTH YEJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3ajadya y4yeOHOro MpeaMeTa COCTOUT B
GbOopMHUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUM — BaKHEHIIMX (haKTOB, MOHATUH, 3aKOHOB
U TEOPETUYECKUX IOJIOKEHHUM, JOCTYNMHBIX 0000IEHUI MHPOBO33PEHUECKOIO Xapakrepa,
A3bIKa HAYKH, B TPUOOLIEHUU K HAYYHBIM METOAAaM IO3HAHMS MPU U3YYEHHH BELIECTB U
XUMUYECKUX peakluii, B (GOpMUPOBAHUM U PA3BUTUMU TO3HABATEIBHBIX YMEHUH M HX
OPUMEHEHUU B Y4e€OHO-TIO3HABATEIBbHON U Y4eOHO-HMCCIEAOBATENIbCKOW JEesTENbHOCTH,
OCBOEHHUU MpaBUJI O€30M1aCHOr0 OOpaIeHHsI C BEUIECTBAMH B IIOBCEIHEBHON KU3HU.

[Tpu M3yueHnn XMMHUKM Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs BaKHOE 3HAUCHHE
npuoOpes Takue LeJu, Kak:

—  (opmHupoBaHME  UHTEUIEKTyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELIEHUH, CTIOCOOHOM
aJanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;



— HampaBJIeHHOCTh OOY4Y€HHs Ha CHUCTEMAaTHYeCKOoe MpHUOoOIeHHEe 00ydaroumxcs K
CaMOCTOSITEJIbHOM  IMO3HABATEJIbHOM  JIEATEIbHOCTH, HAyYHbIM METOJaM TO3HaHUS,
bopMHPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue yCIoBUM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YYarONIUMUCS OIBITA
pPa3HOOOpa3HOW JAESATENbHOCTH, T[O3HAaHUS M CaMOIO3HAHHUSA, KIIIOYEBBIX HABBIKOB
(KTIOYEBBIX KOMIIETEHIMM), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE JJI Pa3IMYHBIX BUOB
NEATEIIbHOCTH;

— ¢dbopmupoBanue 001Iel (PYHKIIMOHAIIBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHCJIE YMEHUM OOBSICHITH W OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MHUPA, HUCIIOIB3YS
3HAHUS U ONBIT, OJYYEHHbIC MIPU WU3YUYCHUHN XUMUU, IPUMEHSTH UX TIPU PEIICHUU MTpobIieM
B MTOBCETHEBHOM JKM3HU U TPYAOBOU JEATEIHHOCTH;

— ¢opMupoBanue y OOydYaOMMXCA TYMAaHUCTHYECKHX OTHOIICHUH, MOHUMAaHUS
HEHHOCTH XUMHUYECKUX 3HAaHUM [JJi1 BBIPAOOTKH SKOJOTHYECKU II€J€CO00pa3HOro
MOBEJCHUSI B OBITY U TPYJIOBOM NEATEIHHOCTH B IEJISX COXPAHEHHSI CBOETO 3/I0POBbS U
OKPYKarOIIEH IPUPOTHON CPEBI;

— Ppa3BUTHE MOTHUBAIlMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHs OOIIEUYETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY NMPOGUIIS U HAIPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUSI.

OOmiee 4YKMCIO YacoB, OTBEAEHHBIX MJIA WM3YyUYCHHUS XUMUU Ha YpPOBHE OCHOBHOTO
ob1iero oopazoBaHnus, coctaniseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJen0), B 9
KJjacce — 68 JacoB (2 yaca B HEJIEINIO).



COJAEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUK B KW3HU 4Y€JIOBEKA. XMMUS B CUCTEME HayK. Tema u
BelecTBa. OU3MUECKHE CBOMCTBA BEIIECTB. ATperatHoe coctosinue Beniects. [lonsarue o
METO/IaxX MO3HaHUs B XUMUHU. YucThlie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJEKYJIbl. XUMUYECKUE IEMEHThI. CUMBOJIBI XUMUYECKUX SJIEMEHTOB.
[IpocThie U CIIOKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckas ¢opmyna. BameHTHOCTP aTOMOB XUMHUYECKHX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTenbHas aTomHas Macca. (OTHOcUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KonnuectBo BemecTBa. Monb. Moisipaast macca. B3anmMocBsi3p KoIu4yecTBa, MacChl U
yuciaa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérel mo dopmyliaM XUMHYECKUX
COE€INHCHUMH.

OU3NYECKNE U XUMHUYECKUE ABJICHUS. XUMUUYECKasl peakusa U €€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BeHIECTB. XUMHYECKUE ypaBHeHUs. Kiaccudukaius XUMHUYECKHUX
peakiuii (CoeIMHEHUS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO € XUMHYECKOM TMOCy[oi, MpaBwiaMu pabOThl B JabopaTopuud U
npuémMamMu oOpamieHusi ¢ JabopaTOPHBIM O00OPYJOBAaHUEM, HW3YYECHHUE W OIUCAHUE
bu3NYecKuX CBOMCTB OOpa3lloB HEOPraHUYECKUX BEIIECTB, HAOMIOJACHUE (PUBHMUECKHUX
(T1aBieHUE BOCKA, TasHUE JIb/Ia, PACTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHICHCALIUS
BOJbI) M XUMHUYECKUX (TOpEeHHE CBEUYH, MPOKAIMBAHHWE MEIHON  MPOBOJIOKH,
B3aMMOJICUCTBHE MeNa C KHUCIOTOW) SBICHHM, HAONMIOEHWE U OIKCAHUE TPU3HAKOB
NPOTEKAHUSI XUMHUYECKUX peakiui (pas3jioKEeHHe caxapa, B3aUMOJIECHCTBHE CEpPHOM
KHUCIIOTBI C XJIOpUAOM Oapusi, paznoxenue ruapokcuna meau (1) mpu warpeBanuw,
B3aUMOJIeHCTBHUE kene3a ¢ pactBopoM cosi Menu (Il), u3yuenne cnocoOGoB paszaeneHus
cCMeceil: C TOMOIIbI MarHuta, (QUILTPOBAHUE, BbIIAPUBAHUE, JUCTUJUISAINA,
xpomatorpadusi, TPOBEJECHWE OYUCTKU TMOBAPEHHOW COJIM, HAOJIOJCHUE U OINHCAHUE
pe3yJbTaTOB TMPOBEACHUS ONbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS Macchl,
CO3JITaHUE MOJIeTiel MOJIEKYJ (IIapOCTEPKHEBDIX).

Ba:kHeiimue npeacTaBUTeIM HEOPraHNYECKUX BelECTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucinopoa — 3JIeMEHT M MPOCTOE BEILIECTBO.
Haxoxnenue kuciopojga B mpupone, (Ppu3nyeckue M XUMHUYECKHE CBOMCTBA (peakiuu
ropenus). Oxcuapl. [lpumenenue kucinopoga. CrocoObl TMOTy4YeHUsS KHUCIOPOJa B
JabopaTopud W THpombiuieHHOCTH. KpyroBopoT xkucimopoga B mpupoge. O30H —
aJUIOTpOTHAsE MOAU(DUKALIUS KUCIIOPO/Ia.



TennoBoit 3PpeKT XUMUUECKOW peaklud, TEPMOXUMHUYECKHE YpPaBHEHHS, IK30- U
SHAOTEPMUYECKHE peakluu. TOMIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUIICHUE
NapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — snemeHT M mpocrtoe BemecTBO. HaxoxkneHune Bogopoja B IMPUPOJE,
dbu3nueckue U XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CrOcoObl nonydeHus. Kuciorel u
COJIH.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0O XUMUYECKUM YPaBHEHUSIM.

dusuueckue cBoucTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelieHHble 1
HEHACBIIICHHBIE PACTBOPBL. PacTBOpUMOCTH BelIECTB B BoAE. MaccoBas J0Jid BEIIECTBA B
pacTtBope. XuMHUecKkue cBoMcTBa BOJbl. OcHOBaHMs. Poiib pacTBOPOB B MpPUPOAE U B
KU3HU yenoBeka. KpyroBopot Bojbl B pupoje. 3arpsi3HeHUE NpUpoaHbIX Boa. OxpaHa u
OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus nHeopranndeckux coeaunenunit. Okcuapl. Kimaccudukarus okcuaoB:
coyieoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, aM(OTEepHbIE) U HECoJe0oOpasylolue.
Homenknatypa okcuaoB. PHU3MYECKHME M XMMHYECKHME CBOMCTBA OKCHIOB. [lomydeHue
OKCHJIOB.

OcHoBanusi. Knaccudukaiusi ocCHOBaHUM: HIEIOUYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuii. @Pu3MUYECKME W XHUMUYECKHME CBOWCTBA OCHOBAHUM.
[TosryyeHue OCHOBaHUI.

Kucnotel. Knaccupukamus kucnor. HomeHkmarypa kucioT. @Pusznueckue u
XAMHUYECKUE CBOWMCTBA KUCIOT. Psan aktuBHOCTM MetaiuioB H. H. bekeroma. [lonyuenue
KHCJIOT.

Comu. Howmenknarypa coiseil. PuU3NYECKHME MW XHUMHYECKHE CBOWCTBA COJICH.
[Tonydyenue conen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE ONPENCICHUE COJEPKAHUSA KHUCIOpOJa B BO3JAYyXe, IOIy4YCHUE,
coOupanue, pacrmo3HaBaHWE€ W  U3YYEHHUE CBOMCTB  KHUCIOpOJa, HaOIoJIeHue
B3aUMOJICHUCTBUSA BEUIECTB C KHUCJIOPOJOM M YCIIOBUS BO3HMKHOBEHHS W TPEKPalICHHS
roperusi (moxkapa), O3HaAKOMJICHHE C OOpa3laMH OKCHUJOB U OINKHCAaHUE HX CBOMUCTB,
noJlyuyeHue, coOupaHue, paclio3HaBaHUE M H3YYCHUE CBOWCTB Bojopoaa (TOpeHue),
B3aUMOJIelicTBME Bojopoja ¢ okcugom wMeaud (1)  (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HAOJIIOIeHNE 00PA3I[OB BEMIECTB KOJUYECTBOM | MOJIb, MCCIIEIOBAHUE
0COOCHHOCTEH pPacTBOPEHHUsI BEIIECTB C PA3IUYHON PaCTBOPUMOCTHIO, MPUTOTOBJICHUE
pPAaCTBOPOB C ONPEAEITEHHON MACCOBOM J10JIEM pAaCTBOPEHHOTO BEIIECTBA, B3AaUMOJICUCTBUE
BOJAbl C MeTaulaMu  (HaTpueM MW KajiblKeM) (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HKCCIIEIOBaHNE OOpa3lloB HEOPTaHMUYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIO/ICHHE W3MEHEHUS OKPACKW WHAMKATOPOB B pPACTBOpAaX KUCIOT U
niesioyeit, ulyuenue BiaumonencTeus okcuaa meau (Il) ¢ pactBopoMm cepHOIl KUCIOTHI,



KHUCJIOT ¢ METAJJIAMH, PEAKIMN HEUTPaAIU3aluy, OJy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOTO METAJUIA IPYTMM W3 PacTBOpa COJIM, PEUICHUE DKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme Kiraccsl HEOPraHUYECKUX COCIUHEHUI.

IMepuoauueckuii 3akoH u Ilepuoauyeckas cucreMa XUMHYECKHX 3J1eMeHTOB /I,
HN. MengeaeeBa. Crpoenume aroMoB. XuMHYeCKasi CBsI3b. OKHCINTEIbHO-
BOCCTAHOBUTEJIbHbIC PeaKIUH

[lepBble MONBITKM KiIacCU(UKAIMU XUMUYECKHX 3JIEMEHTOB. lloHsATHE O rpymnmax
CXOIHBIX AJIEMEHTOB (ILIE€JIOYHBIE U IIEJOYHO3EMENBHBIE METAIJIbl, TAJOI€Hbl, HHEPTHBIE
rasbl). JIIEMEHThI, KOTOpbIE 00pa3yroT aM(pOTEPHbIE OKCUIBI U TUAPOKCUBI.

Ilepuonnueckuit 3akoH. llepuonnueckas cucrema Xxumuueckux dsjiemeHtos /I, .
MenpeneeBa. Kopotkonepruoanas u nnuHHONepuoAHast popmel [leproanyeckoit cucteMbl
xumudeckux sneMeHToB [[. Y. Menneneesa. [lepuoasl u rpynmel. OU3WYECKAN CMBICIT
IIOPSAKOBOIO HOMEPA, HOMEPOB IIEpUOa U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CocrtaB aroMHbIX saep. M3orombl. Onexktpossl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XUMHYECKUX 3JeMeHTOB llepmonnueckoi
cucrembl /J[. M. MenneneeBa. XapakTepUCTMKA XHWMHYECKOIO JJEMEHTAa IO €ro
nonoxkennto B [lepuoanueckoit cucreme /1. U. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHUS pajauyca aTOMOB  XUMHUYECKHX  DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIIaM U IIEPUOJAM.

3nauenue Ilepmogmueckoro 3akoHa u Ileprognyeckor CHCTEMBI XHMHYECKHX
AJIIEMEHTOB ISl pa3BUTHUS HayKu U npakTuku. Jl. V1. MenzaeneeB — yu€HbIN U IPaKIaHUH.

Xumnyeckass  cBa3b. KoBasieHTHass  (MOJsipHas U HEMOJIApHAsi)  CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp oxkucnenus. OKHCINUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. IIpouecchl
OKHCJICHHS M BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THPOKCHIA
LIMHKAa C pPAacTBOpaMU KHUCIOT U IIEJIOYEH, IPOBEIECHHUE ONIBITOB, WJUIKOCTPUPYIOLIUX
IPUMEPBI OKUCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKUUN (FOpEHUE, PEeaKIMK Pa3ioKEHUs,
COCIUHEHUS ).

Mesicnpeomemmuoie cea3u

Peanuzanmss MeXNpeaMETHBIX CBs3ed IpU  M3YyYEHHMM XUMUM B 8§ Kjacce
OCYIIIECTBIISIETCS] Uepe3 UCIOJIb30BAHUE KaK OOIINX €CTECTBEHHO--HAYUYHbBIX MOHSITUMN, TaK
Y TOHATUH, SBISAIOIMIMXCS CHCTEMHBIMUA JUIS OTAENBHBIX NPEAMETOB €CTECTBEHHO--
HAay4YHOT'O IMKIJIA.

OO11ue ecTecCTBEHHO--HAayUHbIE MOHATUS: HAyYHBIM (DakT, rumoresa, Teopusi, 3aKOH,
aHaln3, CHUHTe3, Kiaccudukanus, MNEePUOJUYHOCTb, HAONIOEHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



@dusuka: Marepus, aroMm, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJI, H30TOIIBI,
palOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUYECKUH 3aps, BEIIECTBO, TENIO, 00BEM, arperaTHoe
COCTOSTHHE BEIECTBa, Ta3, (U3MUECKUE BEIWYUHBI, EIUHUIIBI H3MEPEHHUS, KOCMOC,
IJIaHETHI, 3BE€3/1b1, COoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, tumpocdepa, MUHEpaAIbI, TOPHBIC IOPOJbI, IOJIC3HBIC
MCKONAEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeECKasi peaKIus

Ilepuonnueckuil 3akoH. llepuoanueckas cucreMa Xumuyeckux siaeMmeHToB JI. .
MenpneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XHMHUYECKHX
AJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KA, KaIbLHS U UX COCAUHEHUN B COOTBETCTBHUHU C
IIOJIO’KEHHUEM JIEMEHTOB B [IeproinuecKkoi CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMUYECKOUN CBSI3U. THUIBI KPUCTAIUNIMUECKUX PELIETOK,
3aBUCHMOCTb CBOWCTB BEILIECTBA OT THUIIA KPUCTALIMYECKOW PEMIETKNA U BUJIa XUMUYECKON
CBSI3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE CBOICTBA
BEIIECTB, OTHOCAIIMXCSA K PpPa3JIM4HbBIM KJIaccaM HEOPraHWYECKUX COCIUHEHMU,
I€HETUYECKAas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XMMUYECKUX pPEaklHil MO pa3iMuHbIM NpU3HAKaM (M0 YHCIY U
COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(P(DEKTy, O M3MEHEHUIO
CTENEHEH OKHCICHHUS XHMHYECKHUX DJJIEMEHTOB, 10 OOpPaTUMOCTH, IO YYacTHIO
KaTanu3aropa). JK30- U SJHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsitTue o ckopoctu xumudeckoil peakiuu. [lonstue o0 oOpaTUMbIX U
HEOOpATUMBIX XUMHUYECKUX peakiusax. [[oHSTHE O TOMOrE€HHBIX U TETEPOTCHHBIX
peakumsix. Ilonstue o karanuze. [loHsTHe O XMMHUYECKOM paBHOBeCHH. DaKTOPBHI,
BJIMSIFOIIME HA CKOPOCTh XMMUYECKOU PEAKIIUU U TTOJIOKEHUE XUMUUECKOTO PABHOBECHUSI.

OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIIUU, DJIEKTPOHHBIN OaJlaHC OKUCITUTEIBHO-
BOCCTAHOBUTEIBHON peaKuuu. CocraBnenue yYpaBHEHUI OKHUCIIUTEIIbHO--
BOCCTAHOBUTEJBHBIX PEAKIUHN C UCIOJIB30BAHUEM METO/IA AIEKTPOHHOTO OalaHca.

Teopust DAEKTPONUTHUYECKON JTUCCOLUMALMHU. OJIEKTPOJIUTBI W HEDJIEKTPOJIUTHI.
Katnonbsl, aHWMOHBI. MeXaHU3M JUCCOLMALMM BEIIECTB C Pa3JIMYHBIMU  BUIAMU
XuMudeckoi cBs3u. CteneHs aucconuanuu. CHIbHBIC U CIa0bIe DJIEKTPOJIUTHI.

Peakuiun woHHOTO OOMEHa. YcCIOBUS TPOTEKAaHHWS peakIiuié HOHHOTO OOMEHa,
MIOJIHBIE M COKpPAIIEHHbIC MOHHBIE ypaBHEHUs peakiuii. CBOKWCTBAa KUCJIOT, OCHOBAaHUN U
COJIe B CBETE€ MPEICTABICHUN OO0 DJIEKTPOJUTHYECKON muccormanuu. KadecTBeHHBIC
peakunu Ha UOHBL. [IoHsTHE O TMApONIU3E COJIEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPIAHMYECKUX BEIECTB —
METaJUIOB U HeMeTauioB (rpadura W amMasa), CIOKHBIX BEHIECTB (XJOpUAa HATpHS),
UCCJIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW PEAKIUU OT BO3JAECUCTBUS Pa3IMUHBIX
(bakTopoB, HCCIEOBAaHUWE BJIEKTPOIPOBOJHOCTH PACTBOPOB  BEIIECTB, Mpolecca
JUCCOIIMAIIMN KUCIIOT, IIeJI0UYei 1 cosell (BO3MOXKHO UCIIOIb30BaHUE BUIECO MaTEpUaJIOB),
IPOBEICHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKA NPOTEKaHUS PpPEaKIUil HOHHOTO
obmena (oOpa3oBaHME oOcalKa, BBIICICHUE Ta3a, OOpPa30BaHWE BOJIbI), OIBITOB,
WUTIOCTPUPYIONINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKluil (ropeHwue,
peaklMK pa3lIoKeHUs, COCIUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX BEIIECTB C
MOMOIIbIO KAYECTBEHHBIX PEaKlUii Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIILHBIX 3a/1a4.

HemeTtanibl 1 MX coeiNHEHUSA

OO01ast XxapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTEpHbIE
crenieH okucieHus. CTpoeHne U pU3n4eckrue CBOMCTBA MPOCTHIX BEILECTB — rajOreHOB.
XUMUYECKUE CBOMCTBA HA MpUMEPE XJIopa (B3aUMOJICHCTBUE C METAJlJIaMH, HEMETallaMH,
niesioyamu). XaopoBoaopoa. ConsiHas KHUCIOTa, XUMUYECKHME CBOMCTBA, IOJYyYEHHE,
npuMeHeHue. JIeNcTBUE XJIopa W XJOPOBOJOPOJAa HAa OPraHHW3M dYeloBeKa. BaxnHenmme
XJIOPU/IBI U X HaXO0KJIEHUE B IPUPO/IE.

Oobwmas xapakrepuctuka 31eMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHcieHus. CTpoeHne U PU3NUYEeCKUe CBOMCTBA MPOCTHIX BELIECTB
— KHUCJOpOJa U cepbl. AJUIOTPONHbIE MOAU(MUKAIUU KUCIOPOJa U CEpbl. XUMUYECKHE
cBolicTBa cepbl. CepoBOOPO, CTpoeHUe, (PU3NYECKUE U XUMHUUECKHE CBOMCTBA. OKCUJIbI
Cepbl Kak NpPEJICTaBUTEIN KUCIOTHBIX OKCHIOB. CepHas KHUCIOTa, (U3NYECKUE WU
XUMUYECKHE CBOWCTBa (OOIIME KaK MPEICTaBUTEN KJacca KHUCIOT W Crenu(uuecKue).
XUMUYECKUE PEeaKIiy, JIekKaIIUe B OCHOBE MPOMBIIIIEHHOTO CI0C00a MOIYYeHHs] CEPHOMN
KUCHO0Thl. [IpumMeHenue cepHoil KUCTOThI. CONM CEPHOM KUCIIOTHI, KAUECTBEHHAs PEAKIIHS
Ha cynbdaT-uoH. HaxoxneHwe cepbl U €€ COEIMHEHHA B MpUPOJE. XHUMHUYECKOE
3arpsA3HEHUE OKPYIKAIOLIEH CPEbl COEIMHEHNUAMM CEPBI (KUCIIOTHBIE JOXKAU, 3arpsI3HEHNE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 MPEOTBPAIICHHUS.

OOmast xapaktepucTrka 351eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTEpHbIE CTEIEHH OKHUCIEHMs. A30T, pacnpoCTpaHEHUE B MpUPOJE, (PU3NYECKHE U
XUMUYECKUEe cBoMcTBa. KpyroBopor azora B mnpupojae. AMMHAK, €ro (PU3NYECKHE U
XMMHUYECKHE CBOWCTBA, MOJIyueHHE U npuMmeHeHue. Coiu aMMOHMS, X (PU3UYECKHE U
XUMHUYECKHE CBOMCTBA, MpUMEHEHNe. KauecTBeHHasl peakiys Ha MOHbl aMMOHUS. A30THas
KUCJIOoTa, €€ TmoJiydeHue, GQU3MUeckue W XUMHUYECKHE CBOMCTBa (00IIMEe Kak
IpeACcTaBUTENs Kjacca KHUCIOT W crneurduueckue). Mcnonb3oBaHue HUTPATOB M COJIEH
aMMOHHS B KaYECTBE MUHEPAJIbHBIX YA00peHU. XUMUYECKOEe 3arpsi3HEHNE OKPYKaloLIei
Cpenbl COENMHEHMSMHM a30Ta (KHUCIIOTHBIE JOXAH, 3arpsi3HEHHE BO31yXa, IOYBBI U
BogoémoB). dochop, amutorpomnnbie Mmoaudukauu docdopa, GU3NUESCKUE U XUMUIECKUE



cBoiictBa. Oxcun Qochopa (V) u dochopnas kucinora, QU3NUECKHE U XUMHUYECKUE
CBOIICTBa, mosryuenue. Mcnons3zoBanue GpocharoB B KauecTBE MUHEPAIBHBIX yI00pEHUIA.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE  CTENEHW  OKHUCIEHMs.  YIJIepoja,  auIOTPOINHbIE  MOAU(UKALUU,
pacmpocTpaHeHue B TpHUpoie, (pu3Myeckue W XUMHYECKHE CBOMCTBa. AmcopOrms.
KpyroBopot yrnepona B mpuponae. OKcuabl yriaepoaa, ux (U3MUECKhe U XMUMHYECKUE
CBOMCTBA, JIECTBHE HA JKUBBIE OPraHU3MBI, MIOJYUYEHHE U MPUMEHEHUE. DKOJIOTHYECKUE
npoOJieMbl, CBsA3aHHbIE ¢ okcujaoM yriaeponaa (1V), rumoresza riio6aabHOrO MOTEIUICHUS
KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronpHas Kuciaota U €€ coiid, X (U3HUYECKHE U
XUMHUYECKUE CBOMCTBA, MOJTyYeHUE U npuMeHeHne. KauecTBeHHas peakiusi Ha KapOoHat-
noHbl. Mcrosnb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHayasibHble MOHATUS 00 OpPraHUYECKUX BEUIECTBAX KAK O COEAMHEHUSX
yriaepoaa (MeTaH, 3TaH, STWIEH, aleTWIEH, 3TaHOJ, TJHUIEpPUH, YKCYCHas KHCIIOTa).
[TpuponHbIe UCTOYHUKHU YTIEBOAOPOAOB (Yrojb, IPUPOIHBIN Ta3, HEPTH), TPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINUICHHOCTH. [ToHSITHE O OMONIOTHYECKH
BA)KHBIX BEIIECTBAaX: JXKHMpaxX, OeJKax, YIJIEBOJaXx — M HMX POJM B JKU3HU YEJIOBEKA.
MatepuanbHO€ €AMHCTBO OPIraHUYECKUX U HEOPTaHUUECKUX COSAMHEHUH.

Kpemuuii, ero ¢usmueckre m XMMHUECKHE CBOWCTBA, MOJY4YEHHE M NPUMEHEHUE.
Coenunenusi kpemHusi B mpupojie. OOmue npencrapieHus o6 okcuae kpemuus (1V) u
KpeMHHUEBOU KucioTe. CHIMKAThl, UX HCIOJIb30BAaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxneiine  cTpouTelbHblE MaTepualibl: KepaMuKa, CTEKJIO, LEMEHT, OETOoH,
xene300eToH. [IpobmeMbl 0€30MacHOTO HMCHOJIB30BaHUSI CTPOUTENIBHBIX MAaTEpUAIOB B
ITOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

H3yuyeHHe OOpas3lOB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISHOW KHUCIIOTHI,
IPOBEJICHNE KAaYECTBEHHBIX pEakUWi Ha XJOPUI-MOHbI M HAOJIIOJEHHE NPU3HAKOB HX
NPOTEKaHUs, OMbITHI, OTpaXkaroue GU3NYECKUe U XUMHUYECKIE CBOMCTBA T'aJIOTEHOB U UX
COETMHEHHH (BO3MOXXKHO MCMOJB30BAHUE BUECOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3laMu
XJIOpUJ0B (TajJOTeHHUIOB), O3HAKOMJICHHE C oO0pasliamMu cepbl U €€ COeIUHECHUSIMU
(BO3MOXXHO HCIIOJB30BAHUE BHUAEOMATEPUAJIOB), HaOJIOJIEHUE TMpolecca OOyIrJIMBaHUS
caxapa IOoJ JEMCTBUEM KOHLUEHTPUPOBAHHOW CEPHOU KHUCIIOTBI, U3YYEHHE XUMHUYECKUX
CBOMCTB pa30aBICHHOW CEPHOM KHUCIIOTHI, MPOBEACHUE KAYECTBEHHOW peakIuu Ha
cyibdar-uoH U HaOIOEHHE MPU3HAKA €€ MPOTEKAHMS, O3HAKOMIICHHE C (DU3NUECKUMU
cBoMcTBamMM a3ota, ¢dochopa U UX COECOAUHEHUU (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUANIOB), oOpasmamMu a30THbIX W (HOChHOPHBIX yHOOpEHH, TOJydYCHHE,
coOupaHue, paclio3HaBaHWE U U3YyYEHHE CBOICTB aMMMaKa, NMPOBEIECHUE KayeCTBEHHBIX
peakuuii Ha HMOH aMMOHHUS M (QocdaT-uOH U HM3Y4YEHHE MPHU3HAKOB HMX MPOTEKaHUs,
B3aMMOJICUCTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTBI € MeIbl0  (BO3MOXHO



WCIIOJIb30BAaHUE BHUJICOMATEPUAIOB), HM3YUYCHUE MOJAEIECH KPUCTAUIMYECKUX PEMIETOK
anMasa, rpadura, QyjuiepeHa, 03HAKOMJIEHHE C TMPOIECCOM aICOpPOIMU PaCTBOPEHHBIX
BCIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTA3a, MOJYYCHHE, COOMpPAHHE,
pacro3HaBaHUE W M3YYEHUE CBOMICTB YIJIEKHCIIOrO Ta3a, MPOBEJCHUE KauyeCTBEHHBIX
peakuuii Ha KkapOOHAaT W CWJIMKAT-MOHBI W M3yY€HHE NPU3HAKOB X NPOTEKAHMS,
O3HAKOMJIEHME  C  NPOAYKIMEHM  CWIMKATHOM  IPOMBIIIICHHOCTH,  PEIICHUE
AKCIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHeue HeMeTallIbl U KX COSTUHECHHUS.

MeTaJiibl 1 X COeIMHEHU S

OO0mmasi XxapakTepucTUKa XMUMHUYECKHX 3JIEMEHTOB — METaUIOB Ha OCHOBAaHUM HX
nonoxeHus B Ilepuonnueckoin cucreMe xuMuueckux ieMeHToB [[. M. MenneneeBa u
ctpoeHusi aroMoB. CrTpoeHue MeTauioB. MeTainueckass CBSI3b W MeETaJUIMYECKas
KpUCTAJIMYECKasi  pemi€TKa. ODJIEKTPOXMMHUUYECKUU Pl HAOpsHKEHUM  METaJUIOoB.
duznyeckre U XUMUUYECKHE CBOWCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUsI METAILIOB.
[ToHsiTHE O KOPPO3UHM METAIOB, OCHOBHBIE CIOCOOBI 3alTUTHI UX OT KOoppo3uu. CIuiaBbl
(cTanp, 4yryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIUIEHHOCTH.

[[lenounbie MeTauibl: moJiokeHHe B llepuoanmdeckol cuUcTeME€ XUMHUYECKHUX
sanemeHToB JI. WM. MeHneneeBa, CTpOEHHE HX AaTOMOB, HAXO0XIAEHUE B TMPHUPOE.
®duznyueckrue W XUMHUYECKHE CBOWCTBa (Ha mpumepe HaTpus U Kanusi). OKCUAbl U
TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHne MeI04HbIX METAVIOB U X COCTMHEHUMN.

[I{emoyHO3EeMENBHBIE METAJUIBI MAarHUK M KaJbIUU: MOJOKEHUE B Ilepmoamueckon
cucteMe xumuueckux 3neMeHToB . 1. MenaeneeBa, cTpoeHHE X aTOMOB, HAX0XK/IEHUE B
npupose. PuU3NUeCKe U XHUMHUYECKHE CBOWCTBA MarHusi M Kaiabuud. Baxneimme
COCMHEHMS KaibIMs (OKCHUIl, TUIAPOKCUA, coyn). JKECTKOCTH BOJBI U CHOCOOBI €&
YCTpPaHEHHUS.

AmomuHui: nosioxkenue B [leproanueckoil cucteMe XxuMudeckux 3yeMmeHToB /. 1.
MeHnneneeBa, CTpoeHUE aToMa, HaxoxJeHue B mpupoje. dusnueckue U XUMUUYECKUE
CBOMCTBa atOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCUA M TUPOKCHUIA ATTFOMUHUSI.

Kenezo: nonoxenune B llepuomnueckon cucreme xumudeckux snemeHtoB . U.
MeHnneneeBa, CTpoeHHUE aToMa, HaxoXJeHue B mpupoje. dusnueckue U XUMUUYECKHUE
cBoiicTBa xene3a. Oxkcunbl, ruapokcuansl U conu sxenesa (Il) u xeneza (Ill), ux cocras,
CBOICTBA U MOJIYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C O0pa3llaMd METaJUIOB U CIIABOB, WX (PU3NYECKUMH CBOMCTBAMH,
W3y4Ye€HHE  pe3yJIbTaTOB  KOPPO3WHU  METaJJIOB (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUSI OKCHJA KaJbllUsl U HATPHUS C BOJOM
(BO3MOKHO HCIIOJB30BaHUE BUAEOMATEPHUAIOB), HCCIEIOBAHUE CBOMCTB KECTKOW BOJIBI,
MpoIllecca ropeHusl keje3a B KUCIOpoie (BO3MOKHO HMCHOJIb30BAHUE BUJIEOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMil HA MOHBI: MarHus, KaJbLUs, aTIOMUHUS,
nuuka, skenesa () u xenesza (Ill), megu (Il), HaGaronenne W omucaHue MPOIECCOB



OKpalllMBaHUs IJIAMEHU MOHAMHU HATpHsl, Kalausd U KaJbLUs (BO3MOYKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HCCIIEIOBaHHUE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHHUS U
TUAPOKCHJIA IMHKA, PEHIEHUE HKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHeilne MeTauibl
U UX COCIUHEHUN.

XuMHS U OKPYKaKLIas cpeaa

BemecTtBa w Mmarepuansl B IIOBCEJIHEBHOM JKM3HM 4YelnoBeka. besomacnHoe
UCIIOJIb30BAHUE BEIIECTB W XWMHYECKHX peakiuuid B ObiTy. IlepBag mnomoimps mnpu
XUMHUYECKUX 0XKOTax U OTPaBICHUAX.

XUMUYECKOE 3arps3HEHHE OKpyXKarolled cpenpl (mpenesbHas —JAOIMyCcTUMast
KOHIIeHTpauusl BemiecTB, ganee — I[IJIK). Pomp XuMum B pelIEHUM SKOJIOTMUYECKHX
npobiiem.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJJIOB, IOJIMMEPHbIE
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peammszanpss MeXnpeaMETHBIX CBsS3€d IpU  HM3y4eHUM XuMUA B 9 Kiacce
OCYULIECTBJISIETCS YEPE3 UCIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHN, TaK U
HOHATHUH, SBIIOIIMXCA CUCTEMHBIMU ISl OTJIEIBHBIX MPEIMETOB €CTECTBEHHO--HAy4YHOIO
LUKJIA.

OO1Me ecTeCTBEeHHO-HAYUYHbIE MOHATHA: HAyYHbIA (PaKT, THIIOTE3a, 3aKOH, TEOPHUS,
aHanW3, CHUHTE3, Kilaccuukauus, TMEepUOJAUYHOCTh, HAOIIOJEHHUE, SKCIEPUMEHT,
MOJICJIMPOBAaHUE, HM3MEPEHUE, MOJIENb, SBICHHUE, MApHUKOBBIM 3 EKT, TEXHOJIOrus,
MaTepHaIbl.

®dusnka: maTepus, aroM, 3JIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIHWJ, H3O0TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKU 3apsj, MPOBOAHUKHU, MOJIYIPOBOJHUKH,
TUAJIEKTPUKH, (POTORIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKass pEIETKa, CIUIaBbl, (QU3NUYECKHUE
BEJIMYUHBI, EIAVHUIBI W3MEPEHHs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
CounHize.

buonorusi:  ¢otocunres, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbBIE
yI00pEHMS, MUKPO3JIEMEHTHI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE TOPOIBI, TOJE3HBIE
VICKOITa€MBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPe3yJbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMS
JOCTHTalOTCsl B XOJA€ OOyYeHHs XHMHHM B €IUHCTBE Y4Ye€OHOM M BOCHUTATEIbHOU
JESATENIBHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCHUICKUMHU COLMOKYJIBTYPHBIMU U
JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MpaBUWJIAMU U HOPMAMHU
NOBEJIEHUSI U CHOCOOCTBYIOT IpOLECCaM CaMOINO3HAHMsI, CaMOPa3BUTHS U COLUAIN3ALNU
00yJaronuxcsl.

JIM4HOCTHBIE Pe3yabTaThl OTPAXKAIOT TOTOBHOCTb OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTHBHBIX LIECHHOCTHBIX OPUEHTALMI U PACIIMPEHUE ONBITA JAESITEIbHOCTH Ha
€€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOT0 BOCTIUTAHNS:

LHEHHOCTHOTO OTHOIIEHHUSI K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUYECKOMY U
HAay4YHOMY HAaCIEAUI0, IOHMMAaHUs 3HAYECHUS XMMHUYECKON HAayKU B JKU3HU COBPEMEHHOTO
oO1uiecTBa, CHOCOOHOCTH BJIAaJETh TIOCTOBEPHONW MH(POpMAIMEN 0 NEPENOBBIX JOCTUKEHUSIX
U OTKPBITUAX MUPOBOM M OTE€UECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUX
00 ycTpoiicTBE MHUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCIUTAHMSA:

IPEJICTaBICHNUS O COLUAIbHBIX HOpPMax U IMpaBWJIaX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJUIEKTUBE, KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  OOILIECTBEHHO  IOJE3HOM,
y4e0HO-UCCIEeI0BATENbCKOM, TBOPUECKOW M APYTUX BHUJAX NEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATENBHOCTH MPH BBIMOJIHEHUH y4€OHBIX, TO3HABATEIbHBIX
3a/lay, BBIMOJHEHUM XHWMHYECKHX OKCIIEPUMEHTOB, CO3JaHMHM YYEOHBIX IPOEKTOB,
CTpEeMJICHUS] K B3aMMOIIOHMMAaHMIO W B3aMMOIOMOIIM B TIpoliecce H3TON yueOHOU
NEATEIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBAapHUIICH C
MO3ULIMN HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHYECKUE TMPEACTABICHUS O BEIIECTBE M XHWMHYECKOW pEeaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOIIUE OCHOBY IS
NOHMMAaHHS CYIIHOCTH HAyyHOM KapTHHBI MHpa, TNPEACTABICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3AUMOCBSI3SIX YEJIOBEKa C MPUPOIHOU Cpenoi, o
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HAaBaTEJIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYyYEHUE HOBBIX 3HAHUI M0 XUMUH,
HEOOXOUMbIE JUIsl OOBSICHEHUS HAOIIOAAEMbIX MPOILIECCOB U SBIICHUH, MO3HABATEIbHOM,
UHPOPMAIIMOHHON M YMTATEIbCKOM KYJIbTYPhI, B TOM UYHCJIE HABBIKOB CAMOCTOSATEIHHOU
paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOW JIMTEPATYpPOU, NOCTYNMHBIMU TEXHUYECKUMU
cpencTBaMu UH(GOPMALIMOHHBIX TEXHOJIOTU;



WHTEpeC K O0OYUYCHHIO U MMO3HAHUIO, JTI0003HATEILHOCTh, TOTOBHOCTh M CITOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOW M HCCIENOBATENIbCKON NEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBICHHOCTH U YPOBHS 00y4EHHUS B JaJIbHEUIIIEM;

4) hpopMHUpPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHWE IEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTaHOBKHM Ha 3JI0pOBBIM 00pa3 >KW3HMU, OCO3HAHWE TOCIEACTBUM U HEMPHUITHE BPEIHBIX
NpUBBIYCK (YIOTPEOJICHUS AIKOTOJIsl, HAPKOTUKOB, KYpPEHHS), HEOOXOAMMOCTH COOTIOICHHUS
npaBui 0€30MACHOCTU MPHU OOpAIICHUH C XMMHUYECKUMU BEIIECTBAMU B OBITY M peajbHOM
KU3HH,

5) TpyA0BOr0o BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY H3YUYCHHMIO Npodeccuil U TpyAa pazIUvHOTO poja,
yB@XEHHE K TPyAy U pe3yiabTaTaMm TPYIOBOH AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUsI TPEIMETHBIX 3HAaHUN 10 XHMMHH, OCO3HAHHBIM BBHIOOp HWHAMBHUIYATBLHOU
TPACKTOPUH NPOAOIKEHUSI 00pa30BaHus ¢ yUETOM JIMUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XUMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEU, yCHemHoW mnpodeccruoHaIbHON
JESTEIbHOCTH M Pa3BUTUS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTh aJalNTHPOBAThCS B
po(ecCUOHATIBHOM CpeJIE;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 11€J1IeCO00pa3HOE OTHOIIEHUE K IMPUPOAE KaK MCTOYHHUKY >KM3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHHWS, MOHWMAaHWE IIEHHOCTH 3JI0pOBOTO M 0€30MacHOro
oOpaza KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HYECKOMY U
IICUXUYECKOMY 3/I0pOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOICHUs TMpaBuil 0e3011acHOro
NOBEJIEHUs MPU paboTe C BEIIECTBAMH, a TaKXKE B CUTYaLUAX, YTPOXKAIOIIUX 30POBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TIOTydyaeMble MPU U3yUYEHUU XUMHHU, IS PEIICHUS
3a/1a4, CBSA3aHHBIX C OKPYXalolleW TMPUPOAHOW CpenoM, Il TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KyJIbTYpbI, OCO3HAHUA TJI00aIBHOIO XapakTepa 3KOJOTHYECKUX MpodeM u
nyTel MX peleHus] MOCPEICTBOM METOJI0B XMMHUH, 3KOJOTUYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B TTO3HABATEIbHON, KOMMYHUKATUBHOW U COIIMATBLHON MPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocrtaBe MeTanpeaMeTHBIX pe3yibTaTOB BBIACIAIOT 3HAUYMMBIC AJsT (DOPMHUPOBAHHS
MHUPOBO33pEHUsI OOICHAYYHbIE TOHATUS (3aKOH, TEOpHUs, MPHUHIUI, THUMOTe3a, (aKT,
CUCTEeMa, MPOIleCC, SKCIEPUMEHT U JPYroe.), KOTOpbIe HCIOJIb3YIOTCS B €CTECTBEHHO-
HAy4YHBIX YYeOHBIX TpeaMeTax M TMO3BOJIAIOT Ha OCHOBE 3HAHWM W3 ATHX TMPEIMETOB
dbopMUpOBaTh MpEACTAaBICHUE O IEIOCTHOW HAYYHOW KapTHHE MHpa, U YHHBEpPCAJIbHBIC
ydeOHble JeUCTBUS (TIO3HABATENbHBIE, KOMMYHHKATUBHBIC, PETYJISATHBHBIC), KOTOPHIE
oOecrieunBarOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHHPOBAHUIO U
OCYIIECTBJIECHUIO yUEOHOMN JESITEeIbHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS



ba3oBble JJornueckue aeiicTBus:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHAS NMPU OCBOCHUM 3HAHUM:
pPacKpbIBaTh CMBICII XHUMHUYECKHX TOHSATUM (BBIACHATh HMX XapaKTEepHbIE MPU3HAKHU,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JIPYTUMHU TOHSTHSIMHU), HCIIOJB30BAaTh TMOHATHS JIJIS
00BSICHEHUSI OTACIBHBIX (DAaKTOB U SBJICHHH, BBIOMpATh OCHOBAHUS W KPUTEPHUM IS
KJacCU(DUKAIMN XMUMUYECKUX BEIICCTB M XUMHUECKUX PEAKIINM, yCTaHABINBATh MPUIHHHO-
CJICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH WM3yYCHUS, CTPOWTH JIOTHUECKHE PACCYXKICHUSI
(MHAYKTUBHBIC, IETYKTUBHBIC, IO aHAJIOTHH ), I€JIaTh BBIBOJIBI U 3aKIIIOUCHUS;

yMEHHE TIPUMEHATH B  TMpollecce IO3HaHUS  TOHATUA  (IpEeAMETHhIE U
METanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJCIH, HCIOJb3yeMble B XHMUH,
mpeo0pa3oBbIBATh IMHUPOKO MPUMEHSEMbIE B XHMHUHU MOJCIBHBIC TMPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA), XUMHUYECKass popMmysia U ypaBHECHUE XUMHUYECKOU
peaKkIiuy — MpU PelIeHUH Y4eOHO-TIO3HABATEIbHBIX 3aJlad, ¢ YYETOM ATHUX MOJCIBHBIX
MPEICTABJICHUN BBISIBIISITH W XAPAKTEPU30BATH CYIIECTBEHHBIC NPU3HAKA HM3Y4YaeMBbIX
O0OBEKTOB — XMMHUYECKMX BEIIECTB U XHUMHUYECKHX PEaKIHi, BBIABISATL OOIIME
3aKOHOMEPHOCTH, TPUYUHHO-CIECACTBEHHBIC CBS3M W IPOTUBOPEUHS B H3Yy4AEMBbIX
rpoueccax v sIBICHUSX.

ba3oBble uccienoBarebCKue JeiicTBHA.

YMEHHUE HUCIIOJIb30BaTh MTOCTABICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHMSA, a
TaKk€ B KayeCTBE OCHOBBI JIsi (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUU;

MPUOOPETEHHUE OIBITA MO TJIAHUPOBAHUIO, OPTaHU3AIMU U MIPOBEICHUIO YYSHUUECCKUX
DKCIICPUMEHTOB, yMEHHME  HaOmogaTh 3a  XOAOM  IIpolecca, CaMOCTOSITEILHO
IIPOTHO3UPOBATh €0 pe3yJbTar, (OPMYJIHPOBATH 00OOIICHHUS U BBIBOJBI 10 pe3yJbTaTam
MPOBEJEHHOIO OMbITA, UCCIEAOBAHUS, COCTABIISITH OTUET O MPOJICIAaHHON paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATh U HHTEPIPETHPOBATH MH(POPMAITUIO PA3TUIHBIX
BHUJIOB U (DOPM MpE/ICTABICHUS, MOJYyIaeMyIO 3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAS
JuTepaTypa XUMHUYECKOTO COJACp)KaHMS, CIpaBOYHBbIC MMOCOOUs, pecypchl MHTepHera),
KPUTHYECKHU OIEHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(GOPMAIIUIO;

YMEHHUE TMPUMEHSTh Pa3udYHbIe METOJbI M 3alpochl NpPH TMOUCKE U OTOOpe
HH(pOpMAIIMK ¥ COOTBETCTBYIOIIUX JTAHHBIX, HCOOXOAUMBIX ISl BBITIOJHCHHUS y4eOHBIX U
MO3HABATEIBHBIX 3a/Ja4  OMNPEACIEHHOIO0 THUIA, IPUOOPETECHHWE OIbITa B 00JIACTH
WCIIOJIb30BaHUsl MH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUM, OBJIaJCHUE KYJIbTYpPOI
AKTUBHOTO MCTIOJIb30BAHUSI PA3JUYHBIX MMOUCKOBBIX CHUCTEM, CaMOCTOSITEIILHO BBIOMPATH
ONTUMaNTbHYIO0 (OpMY TIpeCTaBICHUS HHPOPMAIIUK U WILTIOCTPUPOBATH PEIIaeMbIe 3a/1auu
HECJIO)KHBIMHU CXeMaMH, TuarpaMmamu, IpyruMu popmamu rpa@uky 1 uX KOMOMHAIMSMUY;



YMEHHE HCIIOJIb30BaTh U aHAJIM3UPOBAThH B IMpoliecce YUYEOHON U MCCIIEI0BATEIbCKOM
JESATENIbHOCTH WH(OPMALIMI0O O BIMSHUU TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA H
TPaHCIOPTa HA COCTOSIHUE OKPY’KAOIIEH MPUPOTHOM CpEbI.

KoMMyHMKATHBHBIC YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHMsI 3aJaBaTh BOIPOCHI (B XOn€ auajiora M (WiaM) AUCKYCCUH) IO CYIIECTBY
oOcyxxaaemMoil Tembl, (OPMYITUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO BBIMOJTHEHUS
MPEIIOKEHHOW 3a]1a4u;

YMEHUS MPEACTABIIATh IOJYYCHHBIE PE3YJIbTATHl ITO3HABATEIBHOM JEATEIBHOCTH B
YCTHBIX M IIHCBMEHHBIX TEKCTaX; JeNarb IPE3CHTALMI0 pe3yJIbTaTOB BBIIIOJIHEHUS
XMMHUYECKOTO JKCIIEPUMEHTA (J1aOOpaTOPHOrO OIbITa, JIAOOpaTOpHOM paboThl 1O
UCCIJIETOBAaHUIO CBOWCTB BEILIECTB, YI€OHOTO MPOCKTA);

YMEHUS YYEOHOT0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIHLHOMN
U HCCJEOBATENIbCKON NIEATEIbHOCTU IMPH PEIICHUU BO3HUKAIOMIMX IMPOOJEM Ha OCHOBE
yuéTa OOIIMX HMHTEPECOB U COIVIACOBAaHUS MO3ULUN (00CyXkAeHHsS, OOMEH MHEHHSIMH,
«MO3TOBbIE HITYPMBbD», KOOPAUHALIMS COBMECTHBIX JIEUCTBHI, ONPEACIICHUE KPUTEPUEB IO
OIICHKE KaueCTBa BBIIIOJIHEHHOU PaObOThI U IpyTHUE).

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA:

YMEHUE  CaMOCTOSTENIBHO  ONPENENATh UENM  JIEATEIbHOCTH, IUIAHMPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBaTb M MpPU HEOOXOAUMOCTH KOPPEKTHPOBATH  CBOIO
NesATEIbHOCTh, BbIOMpaTh HaubOojee >S(PPEeKTUBHbIE CHOCOOBI pEIICHHS YYEOHBIX U
MO3HABATEJIbHBIX 33/1a4, CAMOCTOSITEJIbHO COCTABIISITh MJIM KOPPEKTUPOBATH MPEIJIOKEHHBIN
aJICOPUTM JIEHCTBUI MpHU BBINOJIHEHUU 33JaHUNA C YYETOM IOJYy4YEHHUS HOBBIX 3HaHHUM 00
U3y4aeMbIX OOBEKTax — BEIECTBaX M PEAKIMIX, OLIEHWBATh COOTBETCTBUE MOJIYyYEHHOTO
pe3ynbTaTa 3asBJICHHOW IE€JIM, YMEHHE HCHOJb30BaTh M AHAJU3UPOBATh KOHTEKCTHI,
npeajiaraeMble B YCIOBUM 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeameTHBIX pPE3yJbTATOB IO OCBOEHUIO 0053aTENbHOIO COACpXKaHUS,
YCTaHOBJICHHOTO JaHHOM deaepanbHoii pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIE
0o0yJarouMMuCs Hay4HbIE 3HAHMS, YMEHHS M CIOCOObI ACHCTBUM, cnenuduyeckue s
NpeIMETHON 00J1acTh «XUMHUSD), BUJIBI ACSITEIBHOCTU MO MOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpHpETaly, NpeoOpa3oBaHUI0 U TMPUMEHEHHIO B PAa3IUYHBIX YYEOHBIX U HOBBIX
CUTYyaIUsX.

K koHI1y 00yueHus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e pacKpbhIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TMOHSATUH: aToM, MOJEKYJa,
XUMUYECKUNA  3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAs M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHTENIbHAs aTOMHas H
MOJIEKYJIIpHAasl Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MacCcoBas
JI0JI1 XUMHUYECKOTO AJIEMEHTa B COCIMHEHUHU, MOJISIPHBIM O0BEM, OKCHJI, KUCIIOTA,



OCHOBAHHUE, COJIb, 3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCJICHUS, XHUMHYECKas
peakiusi, KiaccuuKaIusl peakiuii: peakiiui COCTUHECHHsI, PEAKIIUN Pa3JIOKEHUS,
peakiuu 3aMelIeHUusl, peakluu OOMEHa, HK30- M SHIOTEPMUUYECKHUE PEAKIIUU,
TersIoBo 3¢ (dEKT peakuuu, siAPO aroma, AIEKTPOHHBIM CIOM aToma, aTOMHas
opOuTanb, paadyc aromMa, XUMHUYECKas CBs3b, IOJISIpHAS U HEMOJsIpHAs
KOBaJICHTHAsI CBSI3b, MOHHAS CBS3b, UOH, KATUOH, aHUOH, PACTBOP, MAaccoBasi J10JIsI
BelllecTBa (IIPOLICHTHAsI KOHIIEHTpPAIUsi) B paCTBOPE;

WJUTEOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUI U MPUMEHSTH 3TH
MOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XMMHMUYECKYIO CHMBOJIMKY MJII COCTaBJICHHUS (DOpPMYN BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTEIICHb
OKHUCJICHHUS] SJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAIICKHOCTH BEIIECTB K
ONpeNeIEHHOMY KJacCy COEIMHEHHM 1o (opmylaM, BUJ XUMHUYECKOW CBSI3H
(KOBaJICHTHAsl ¥ MOHHAs1) B HEOPTraHUYECKUX COCIUHECHUSIX;

packpeiBath  cmbicn  [lepumommueckoro  3akona J[. WM.  Mennaeneesa:
JIEMOHCTPUPOBATh MOHUMAaHUE MEPUOTUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUECKUX
AJIEMEHTOB OT MX MOJoXeHus B Ilepuogmyeckoid cucteMe, 3aKOHOB COXPaHEHHUS
Macchl BEILIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHUS, 3aKOHA
ABorapo;

OMHUCHIBATh M XapakTepu3oBaTh TaONMuHYy0 (opmy Ileprmonnueckoil cUCTEMBI
XUMHUYECKUX DJIEMEHTOB: pa3iMyuaTh MOHATHUS «TJ1aBHas noarpynmna (A-rpymnmna)» u
«mobounas noarpynna (b-rpynma)», manble W OOJBIINE TEPHOJBI, COOTHOCHUTH
o0o3HaueHus, KoTopele wuMmeroTcs B Tabmume «llepuognueckass cucrema
xuMmudeckux sneMeHtoB JI. M. MenpaeneeBay ¢ 4YHMCIOBBIMH XapAKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsjl siapa, oOlee 4Yucio
AJIEKTPOHOB U paCTIPEIETICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIaccu(pUIMpoBaTh ~ XMMHUYECKHE  DJIEMEHTHI, HEOPraHWYECKUE  BEIIECTBa,
XUMHUUYECKUE PEeaKIUU (TI0 YUCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIMH BEILIECTB, MO
TeroBoMy 3P DeKTy);

XapakTepu30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IMUHbBIX
KJIACCOB, TMOJTBEpKJas OIKUCAHUE NpUMEPAMU MOJEKYISIPHbIX YpaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIII;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOT'O COCTAaRBa,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUN B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIeMEHTa Mo (OpMyJie COCIUHEHHS, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHUIO XUMHUYECKOUN
peaKkIuu;



MPUMEHSITH OCHOBHBIE ONEPAllMU MBICIUTEIILHON NESITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHeHHE, 0000IeHNne, CHUCTEeMaTU3alui0, KIACCH(UKAIMIO, BBISIBICHHE
MIPUYAHHO--CJIEJICTBEHHBIX CBSI3€d — I W3YyYEHUS CBOMCTB BEUIECTB U
XUMHUYECKUX PEeaKInil, €eCTECTBEHHO-HAYYHbIE€ METOJbl MMO3HAHUS — HAOJIOJICHUE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);

CJIEIOBaTh IpaBUjaM IOJb30BaHUS XHMHYECKOW IMOCYIOH M JIabOpaTOpHBIM
000pyIOBaHUEM, a TaKXKe MpaBUiIaM OOpaIleHUs C BEIIECTBAMU B COOTBETCTBHUH C
UHCTPYKIUSIMA TI0 BBINOJHEHHUIO JIA0OPATOPHBIX XMMHUYECKUX ONBITOB IO
MOJIYYCHUI0O U COOMpPaHHUIO Tra3000pa3HbIX BEIIECTB (BOAOpOAA U KHUCIOPOJaA),
IPUTOTOBJICHUIO PACTBOPOB C OINPEAECIEHHON MAaCCOBOM JIOJIEM PAaCTBOPEHHOIO
BCILIECTBA, IUIAHUPOBAThH U MPOBOJUTH XHUMHYECKHUE IKCICPUMEHTHI IO
pPacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIIOT € MTOMOIIBIO MHANKATOPOB (JIAKMYC,
benondTanenH, METUIOPaHXK U IpyTHUE).

K koH1y 00yueHus B 9 kjacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaxaTbh C(HOPMUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUN:

PACKpBIBATH CMBICII OCHOBHBIX XUMUYECKUX MOHITUNA: XUMHUYECKUI SJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KAaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CJIO0KHOE BEUIECTBO,
BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCICHUS, XUMHUYECKas
peakius, XUMHIecKasi CBsI3b, TEIUIOBOM A (EKT peakiuu, MOJb, MOJIIPHBIN 00BEM,
pacTBOp, DBJEKTPOJIUTBI, HEAJIECKTPOJIUTHI, 3JICKTPOJIUTHYECKAs JUCCOLMALNS,
peakIuu MOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE, 0OpaTUMbIC U
HeoOpaTUMBbIe peaxkuuy, OKHCJIUTEIBbHO-BOCCTAHOBUTEIIbHBIC peaxkuuu,
OKHUCJIUTENb, BOCCTAHOBHUTEIDL, OKHUCIEHHUE U BOCCTAaHOBIICHUE, aJUIOTPOIIHS,
aMm(oTepHOCTh, XUMHYECKass CBsI3b (KOBaJCHTHAs, HWOHHAs, METaJJTHYecKas),
KPUCTaJUIMYECKas PEIIETKa, KOPPO3UsI METAJUIOB, CIUIABbl, CKOPOCTh XMMHUYECKOU
peakuu, npeaenbHo nonyctuMas konuentpanus 111K BemecTsa;
WJUTIOCTPUPOBATHh B3AMMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHATUN U MPUMEHSTH 3TH
MTOHSTHS IPU ONIMCAHUU BEIIECTB U UX NPEBPAILICHUN;

UCIIOJB30BaTh XUMHUYECKYI0 CHUMBOJUKY ISl COCTaBjieHUs (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPEAEsATh BAJCHTHOCTh M CTEMEHb OKHUCJICHHS XUMHYECKHX DJJIEMEHTOB B
COEQMHEHUSAX PA3JIMYHOIO COCTaBa, NMPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEIMHEHMUI 10 (hopMysiaM, BUJT XUMUIECKOM CBS3U (KOBaJeHTHAs, MOHHAS,
MeTaJJTNYecKasi) B HEOPTaHMYECKUX COCAMHEHMSIX, 3apsi] HMOHA MO XUMHYECKOM
dbopmylie, XapakTep Cpellbl B BOJHBIX pPacTBOpaX HEOPTaHUUYECKUX COCTUHCHH,
THUN KPUCTAJUIMYECKON PEIIETKN KOHKPETHOT'O BEILIECTBA,

packpbiBaTh cMbIca  Ilepuommueckoro 3akona J[. WM. MenngeneeBa wu
JIEMOHCTPUPOBATh €r0 TOHUMAHHE: OIMKCHIBATh M XaPaKTEPU30BaTh TAOIUUHYIO
bopmy llepuoanueckoit cCUCTEMbl XUMHYECKUX DJEMEHTOB: pa3jandaTh MOHSATHUS



«rnaBHas moArpynmna (A-rpynmna)» u «nobouynas noarpynna (b-rpynma)y, mansie u
OoJblllie  MEepPUONbl, COOTHOCUTH OOO3HAUYEHHUS, KOTOPbIE HMEIOTCS B
NEPUOINYECKON TabIMIEe, C YHMCIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsl sapa, OOIIee YUCIO DBJIECKTPOHOB H
pacrpeiesieHre UX 10 JIEKTPOHHBIM CII0SIM), OOBSICHATH 001IME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWMCTB 3JIEMEHTOB U UX COCAMHEHHUI B MPEAENIax MaJIbIX MEPUOJIOB U
[JIABHBIX MOJATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

KJacCUu(PUIMpPOBaTh ~ XMMHUYECKHE  DJIEMEHTHl, HEOPraHWYECKHUE  BEIIECTBa,
XUMHUYECKHE peakiuu (10 YUCITy U COCTaBY yYaCTBYIOIIMX B PEAKLMU BEIIECTB, MO
TerIoBoMy d3(deKTy, M0 M3MEHEHUIO CTEeMeHEeW OKHUCICHHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepH30BaTh (OMUCHIBATH) O0OMME W Crernu(UUEecCKre XUMUYECKHE CBOMCTBA
IPOCTBIX W  CIOXKHBIX  BEIIECTB, IOATBEP)KIAAs ONHWCAHHE IPUMEPAMHU
MOJIEKYJIIPHBIX Y MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;
COCTABJISITh YPABHEHUS JJIEKTPOIUTHYECKOW IUCCOLMALIMM KHUCIOT, ILIEIOYEd H
COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HIOHHOTO 0OMEHAa, YpaBHEHUS
peakuuii, TOJITBEPKAAIOUIMX CYIIECTBOBAHHE T'€HETUYECKON CBSI3U MEXIY
BEILECTBAMHU PaA3JIMYHBIX KJIACCOB;

PaCKpbIBaTh CYIIHOCTb OKHCIIUTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKIIMNA ITOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajiaHca ATUX PeaKLnid;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOBMOKHOCTH
IIPOTEKaHUS XMMUYECKUX MTPEBPAIIECHUI B Pa3JIMYHbIX YCIOBHSIX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO W MOJSIDHYKO MacChl BELIECTB,
MacCOBYIO JOJIF0 XMMHYECKOIO 3JIEeMEHTa MO (popMyse COEAMHEHHS, MacCOBYIO
JIOJIF0 BEIIECTBA B PAcCTBOPE, MPOBOAMTH PACUYETHI MO YPABHEHUIO XUMUYECKON
peakuuu;

coOMoaTh MpaBuia TOJB30BAHUS XUMHYECKOM MOCYJOW M J1abopaTOPHBIM
0o0OpylI0BaHUEM, a TAaKXKe MpaBuUiia OOpAIIeHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMUA TIO BBINIOJIHEHUIO JIA0OPATOPHBIX XHWMHUYECKUX OMBITOB IO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIOTO Ta3a);
IPOBOJUTh PEAKIUHU, TMOATBEPKIAIOIINE KAaYeCTBEHHBIM COCTAaB Pa3IM4HbIX
BELIECTB: PAaclO3HaBATh OIBITHBIM MYTEM XJIOPUI-, OpOMUI-, HOAUM-, KapOoHAT-,
docdar-, cunmkar-, cyibdar-, THIPOKCHUI-UOHBI, KATHOHBI AMMOHHUS U HOHBI
U3YYEHHBIX METAJIJIOB, MPHUCYTCTBYIOLIME B BOJHBIX pAaCTBOpax HEOPraHUYECKUX
BEILECTB;

INPUMEHATH OCHOBHBIE OIEPAI[UU MBICIIUTEIBHOMN AECSITEIBHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEeHNe, CUCTEMAaTU3alUIO, BBISIBJICHHE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — I M3YyYE€HUs CBOMCTB BEIIECTB U XMMUYECKHUX PEAKIMM, €CTECTBEHHO-



Hay4YHbIE METOAbl IIO3HAHUS — HAONIOJACHUE, HW3MEpPEHUEe, MOJACIUPOBAHUE,
HKCIIEPUMEHT (PEAJIbHBII U MBICIECHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
31 Obuge ceoficTsa MeTaIOB 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxueiime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 B TepUaJbl B )KU3HU YEJIOBEKA 3 Bubmiorexa HOK
' CHiecTRa 1 Matep https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 65



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4vecTBo 4acoB JIeKTPOHHbIE

Ne Hara uudgpoBbie

Tema ypoka Koutpoabubie IlpakTunuyeckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE

padoThI padoTshI
pecypchl

[Ipenmer xumuu. Pons xumuu B bu6mmoreka [IOK

1 1 02.09.2024
JKU3HM 4eoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
ITonsATHE O METOAAX MO3HAHUS B bubnuorexa [JOK

2 XUMAH L 04.09.2024 https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1

3 «prlBI/IJIa paboTsl B 1abopaTopuu U 1 1 9.09.2024 bubnnorexa [HOK
npuémbl 00paIeHNs C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM)

4 YucThIe BEMIECTBA U CMECH. ) 1 11.09.2024 bu6mmoreka [JOK
Cnioco0nI paznieneHust cMece https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2 Bu6 10K

. uOIMoTeKa

5 «Paznenenne CMeceI/IU (Ha mpumepe 1 1 16.09.2024 https://m.edsoo.ru/Ff0d28c8

OUYMCTKH TOBApEHHOM COJIN)»
bu6mmoreka [JOK

6 ATOMBI 1 MOJIEKYJIBI 1 18.09.2024 httos://m.edsoo.ru/fod2a6e

7 XUMHUYECKHUE AJIEMEHTHI. 3HAKH 1 93.09.2024 bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK

8 [IpocTsie 1 clnOKHBIE BELIECTBA 1 25.09.2024 https://m.edsoo.ru/Ffod2a6e

bu6mmoreka [JOK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 30.09.2024 https://m.edsoo.ru/Ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XuMuyeckas popmyiia.

bubmuoreka [JOK

10 02.10.2024
BajieHTHOCTh aTOMOB XUMHYECKHUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHOcuTeNbHAs aTOMHAs Macca. Bu6 LOK
nonIMoTexa
11 OTtHocuTeNbHASI MOJIEKYJISIPHAS 07.10.2024 https://m.edsoo.ru/ff0d323c
macca
MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
12 .10.2024
JJIEMEHTA B COCIMHEHUH 09.10.20 https://m.edsoo.ru/ff0d350c
KonuuectBo BemecTBa. Mob. bubnuorexa [JOK
13 14.10.2024
MognspHas macca https://m.edsoo0.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE 16.10.2024 bu6mmoreka [IOK
sIBJICHUS. XUMUYECKas peaKiust https://m.edsoo.ru/ff0d37fa
15 [Ipu3naku n yCJIOBI/Iii IIPOTEKaHUs 21102024 bubnuoreka [IOK
XAMHYECKHUX PEaKui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. 93102024 bubnnorexka [JOK
XUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl Eub 1OK
nonmoTexa
17 BEIIECTBA I10 ypaBHeims[M 06.11.2024 https://m.edsoo.ru/Ff0d5708
XUMHYECKHUX PEeaKIIHii
Knaccudukamnms xumuaeckux Eu6 LOK
nOIMoTeKa
1 i 11.11.2024
8 peaKIti (COSMHEHI, 0 hitps://m.eds00.ru/ff0d3f34
pa3lioKeHUs1, 3aMEeIIeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 LOK
nOIMoTeKa
19 SHIUKJIONEINCT. O606H§€HI/IG 5 13.11.2024 httos://m.edsoo.ru/ff0d40cA
cHUCTeMaTH3aIus 3HAaHUI
20 KonTtponbHast pabora Nel o teme 18.11.2024 bubnnorexa [JOK

«BeliecTBa 1 XUMHYECKHE

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

peaxium»

Bo3ayx — cMmech razos. CoctaB

bu6mmoreka [IOK

21 Bo3ayxa. Kucnopon — sneMeHT u 20.11.2024 https://m.edsoo.ru/ffod44ge
npoctoe BeuiecTBo. O30H
duznueckrue 1 XUMUYECKHE

99 CBOMCTBA KHCJIOPO/ia (peaKkIuu 25 11.2024 bubnnoreka [HOK
okucneHus, ropenue). [lonsarue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
Crioco0bI nostyyeHust KUCI0poa B

23 naboparopuu Zlqn OMBIH_U'ICHpH(leTI/I 27.11.2024 bubmmorexa LOK

pATOp P ' o https://m.edsoo.ru/ff0d497a
[TpumeHeHne Kuciopoaa
TennoBoii 3¢ hexT XuMUIecKoi
pEaKIMH, TIOHSITHE O BuG 1OK
noIMoTeKa

24 TEPMOXMMHYECKOM ypaBHEHUH, 02.12.2024 https:/m.edsoo.ru/f0d4790
9K30- U DHJIOTEPMUYCCKHX
peaKknusax
TonnuBo (He(Th, yroiab U METaH). BuG 10K

nOIMoTEKA

25 3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro 04.12.2024 https://m.edsoo.ru/ffodAca
IPEJOTBPALICHUS
[IpakTuueckas padbora Ne 3 o teme BuG 10K

nOIMoTEKA

26 «[Tomyuenue n cobnpanme ) 09.12.2024 https://m.edsoo.ru/ff0d4ae?
KHCJIOPO/Ia, H3yYeHHE eTO CBOMCTBY
B _

97 0JI0pPOJT — BJIEMEHT U MPOCTOE 11.12.2024 bubnunoreka [JOK
BemecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4ddo
dusnyeckue 1 XUMUYECKHe BuG 10K

3 nOIMOTEKA

28 cBoiicTBa BogopoJa. [IpumMenenune 16.12.2024 https://m.edsoo.ru/Ffod4ddo
BOJIOpOJIA

29 [ToHsiTHE O KUCIOTAX U COTAX 18.12.2024 bubnmuotexa [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

Croco0bl mosTy4eHus: BOJOPOa B

https://m.edsoo.ru/ff0d50d2
bubmuoreka [JOK

30 23.12.2024
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme Bu6 10K

noMMoTeKa

31 «[lomyuenue u cobupanue ) 25.12.2024 httos://m.edsoo.ru/fOd4f42
BOJIOPO/Ia, U3yYEHHUE €r0 CBOMCTBY
MoutsipHbiii 00bEM ra30B. 3aKOH bubnnoreka [HOK

32 30.12.2024
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA BuG 10K

nonIMoTeKa

33 BELIIEeCTBA rasa I1o ero I/ISBCCTHO.I.VIy 13.01.2025 https://m.edsoo.ru/Ffod55a0
KOJIMUECTBY BEIIECTBA HIIK 00BEMY
Brruucnenust 00b€MOB ra3oB 1o
YPAaBHEHUIO PEAKIIMU Ha OCHOBE bubnnorexa [JOK

34 15.01.2025
3aKOHa 0OBEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
razoB
duznyecknue 1 XUMHYECKHe bubmuorexa [JOK

20.01.202

3 CBOMCTBA BOJIBI 0.01.2025 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonstue 00 99 01.2025 bubmuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens.
HacpimieHHbIe 1 HeHACHIIIIEHHBIC bu6mmoreka [IOK

37 27.01.2025
pacTBOpbI. MaccoBas 0 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[TpakTiueckast pabora Ne 5 o Teme

38 «HpI/IFOTf)BJIeIU{He paCTBcipOB c ) 99.01.2025 bubnnoreka [JOK
OnpeAcNEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA

39 KonTponbras padota Ne2 o reme 03.02.2025 bubmmoreka [JOK
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«Kucnopoa. Bogopoxn. Boga»

https://m.edsoo.ru/ff0d6342

OKcuapl: COCTaB, KiIaccuUKaIus,

bu6mmoreka [IOK

4 .02.202
0 HOMEHKJIaTypa 05.02.2025 https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUMHUYECKHE
41 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX U 10.02.2025 bubmmorexa [JOK
’ A https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
42 OCHOBaHUS: COCTaB, 12 02.2025 bubmuoreka [JOK
Kyaccudukanms, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 HonuyquHe u XI/IMPIljeCKI/Ie 17.02.2025 bubnuoreka [IOK
CBOICTBAa OCHOBAHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxaims, 19.02.2025 bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuyenue n xummuueckue bubnnorexa [HOK
45 CBOCTBA KUCIOT 24.02.2025 https://m.edsoo.ru/ffOdfee2
Co cpeaHue): HOMEHKIIATypa,
46 CH(J)I(i)éIf r[)i:IH )el-II{I/I:/[ XI:/IKI\;][IHTIZEKHG 26.02.2025 bubmorexa HOK
. yi ’ R https://m.eds00.ru/00ad9474
CBOICTBa
[TpakTryeckas padora Ne 6.
Pemienne skcnepruMeHTaIbHBIX bubnunorexa [JOK
47 03.03.2025
3a7a4 no teMe «OCHOBHBIE KIIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHWYECKUX COCIMHCHUI
['eHeTnyeckas CBSI3b MEX
48 KJIacCaMH1 HEO FaHI/I‘leCKI/II[Xy 05.03.2025 bubmorexa HOK
. p R https://m.eds00.ru/00ad9a50
COCTMHEHUI
O00011eHNEe U CUCTEMATU3 AL bu6mmorexa [IOK
49 3HAHUH 10.03.2025 https://m.edso0.ru/00ad9ch2
50 KonTponbnas pabota Ne3 o teme 12 03.2025 bub6nuorexa [IOK

"OCHOBHBIE KJIACCHI

https://m.edsoo.ru/00ad9ela
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HEOPraHUYECKUX COCAMHEHUI"

[IepBble NOMBITKU KJIACCU(PUKAUU

bu6mmoreka [IOK
51 XUMHYECKUX 3J1eMeHTOB. [loHsTHE 17.03.2025 https://m.edsoo.ru/00adoffa
0 rpynmax CXOJHBIX 3JIEMCHTOB
[lepuoauueckuii 3aKOH U
59 [lepuoanueckas cucrema 19.03.2025 bubnnoreka [HOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/00ada52c
Menpeneena
bubmuorexa [JOK
53 [Tepuompl, TPyIIIbI, MOATPYIIIBI 02.04.2025 httos://m.edsoo.ru/00adas2c
54 Crpoenue atomoB. CoctaB 07.04.2025 bubnmnoreka [JOK
aTOMHBIX sifiep. M30TorbI https://m.edsoo.ru/00ada342
CrtpoeHnue JIeKTPOHHBIX 000JI0UEK Eub 10K
. nOJIIMOTEeKA
55 aToMoB 3JieMeHTOB [lepuoanueckoii 09.04.2025 https://m.edsoo.ru/00adashe
cuctemsl /. 1. MeHaeneeBa
XapakTeprucTUKa XUMHIECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B 14.04.2025 bubnuotexa [JOK
IMepuoauueckoii cucreme /1. 1. o https://m.edsoo.ru/00adag824
Menneneera
3nauenue [lepuonnyeckoro 3aKkoHa
57 TSl pa3BUTHUS HAYKU U HpaKTI/IKI/I 16.04.2025 bubnunorexa [JOK
. . MenneneeB — y4€HbIN, https://m.edsoo.ru/00ada96e
Mearor ¥ rpakIaHuH
58 DNEKTPOOTPULIATEIBHOCTh AaTOMOB 91.04.2025 bubnuoreka [IOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honnas xuMmuueckas CBs3b 23.04.2025 https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas 28.04.2025 bu6mmoreka [JOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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XUMHUYCCKaA CBA3b

https://m.edsoo.ru/00adaab8

61 KoBanenTtHas HenossipHas 1 30.04.2025 bubnnoreka [HOK
XAMHYECKas CBSA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHb OKUCICHUS 1 05.05.2024 httos://m.edsoo.ru/00adac28
OKuCIUTEIBHO- bubmuorexa [JOK
63 1 07.05.2024
BOCCTAHOBUTEIIbHBIC PEAKIIUU https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 OKUCIUTENU U BOCCTAHOBUTEIU 1 12.05.2024 httos://m.edsoo.ru/00adb076
KonTponbnas pabota Ne4 o reme BuG 10K
nonInoTexa
65 «CTtpoeHue aroMa. XuMUYECKast 1 14.05.2024 https://m.edsoo.ru/00adbAg6
CBSI3b)»
II
66-68 OBTOPEHHME OCHOBHBIX BOIIPOCOB 19,21.26.05.25
Kypca XUMHUH 8 KJI
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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9 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0H.

1 [lepuoanueckas cucrema 1 bubnnoreka [HOK
XUMUYecKux anemeHTos Jl. 1. 03.09.2024  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX DJICMEHTOB 1 bubmorexa HOK

) 05.09.2024  https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPTraHWYECKUX BEIIECTB 10.09.2024  https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTATIMYECKUX PEIIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1 07.09.2024
OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca

5 Knaccugukarus Xumuueckux 1 bubnnorexka [JOK
peakLMii Mo pa3aIuyHbIM NIPU3HAKAM 19.09.2024  https://m.edsoo.ru/00adbch0
[ToHsITHE 0 XUMUYECKOM PAaBHOBECHH.

7 @akTOopbl, BIUSIOINAE HA CKOPOCTh 1 bu6mmorexa [IOK
XUMHUYECKON peakIMU U TIOJI0KEHUE 24.09.2024  https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

8 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC 1 bubmuorexa [JOK
peakiuu 26.09.2024  https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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Teopus 3AEKTPOIUTUYECKON

bubmuoreka [JOK

d Auccompanyn. CHILHEIC 1 Cra0ke 01.10.2024 | https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
10 HMounsle ypaBHEHUS PEAKIINI Bubmaorexa ITOK
yp peakdl 03.10.2024  https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
11 OCHOBAaHHH B CBETE MPEACTaBICHUI bubnunoreka [HOK
00 3JIEKTPOIUTUYECKON 08.10.2024  https://m.edsoo.ru/00add5d8
UCCOLIMAINU
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
12 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . 10.10.2024  https://m.edsoo.ru/00add8b?2
3JIEKTPOJIMTUYECKON JUCCOIHAITIH
13 [TousTHE O TUAPOIU3E COJIEH bubmorexa HOK
AP 15.10.2024  https://m.edsoo.ru/00add9d4
14 O06o001IeHre U CUCTEMAaTU3aIIHs bubmuorexa [JOK
3HAHUHI 17.10.2024  https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
15 «Pertrenue DKCIIEPUMEHTAILHBIX Bubmorexa ITOK
P 22.10.2024 | https://m.edsoo.ru/00addbfa
3a71a4uy
IToHsATHE O CKOPOCTH XUMUYECKOU
16 eakuu. [loHATHE O TOMOTE€HHEIX U bubmmorexa LOK
PEaKIH. 24.10.2024 | https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEaAKIIHIX
KonTponbHas padora Ne2 no teme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmorexa LOK
p g HHAIL, 07.11.2024 | https://m.edsoo.ru/00addecO
XYUMUYECKUE PEeaKIIMH B PACTBOPAX)»
O01asa xapakTepucTUKa FaJIOT€HOB.
18 XHIAI/IIHieXCKlzdj IBI;;;:: Hl;l v ;MHe ]Z Eubmorexa IIOK
P P 12.11.2024  https://m.edsoo.ru/00addfe2

XJiopa
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XnopoBogopoa. ConsiHast KHCIIOTA,

19 XUMHUYECKHE CBOMCTBA, IMOTyYEHUE bubmmorexa [JOK
> HOTYHCHHE, 14.11.2024  https://m.edsoo.ru/00ade104
pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONISTHON KUCITOTHI bubmorexa OK
e ea ’ 19.11.2024  https:/m.edsoo.ru/00ade348
U3y4eHUe e€ CBOWCTBY»
Brrancnenus no ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIUN, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ 21.11.2024  https://m.edso0o.ru/00ade488
pEareHToB JIaH B N30BITKE
99 OO61as xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynsl 26.11.2024  https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ coeIMHEHU N bu6mmorexa [IOK
B IIPUPOJIe. XUMHUYECKHE CBOWCTBA 28.11.2024  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuoteka [JOK
du3HYecKue U XUMUYECKUE CBOMCTBA 03.12.2024  https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 buznyecKkue 1 XuMUYECKHe bubmmorexa [JOK
. 05.12.2024  https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XUMUYECKUE peaKilui, JIexKallnue B
OCHOBE IIPOMBIIIIEHHOTO CIoc0o0a
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHMHYECKOe 3arpsi3HeHue 10.12.2024  https://m.edsoo.ru/00adec8a
OKpYKaIoIleH cpeibl COETUHEHUSIMU
cephl
97 Brranciienue MaccoBoit 107U BBIXO/1a bubmuorexa [JOK
IPOAYKTA PEaKIUU 12.12.2024  https://m.edsoo.ru/00adec8a
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OO011ast XxapaKTepUCTHKA 3JIEMEHTOB
VA-rpynsl. A30T, paclipOCTpaHECHHE

bubmuoreka [JOK

28
B IIpupo/ie, GU3nIecKue u 17.12.2024  https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOWCTBA
AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOMCTBA, MOJTyYEHUE U bubmmorexa [JOK

> HOIYH 19.12.2024  https://m.edsoo.ru/00adf004
pUMEHEHHE
[IpakTuueckas padora Ne 3 o reme
30 «[Tomyuenmne ammmaka, U3ydeHue €ro bubmmorexa [JOK
e > 1Y 24.12.2024  https://m.eds00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucaoTa, e€ Gu3ndecKue u bubnnoreka [JOK
XUMUYECKHUE CBOKCTBA 26.12.2024  https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHWUS B KQUECTBE MUHEPAIBbHBIX

32 noOpeHnid. XMMHYECKOe bubmorexa LHOK
Y ) . 09.01.2025  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®ocdop. Okeup pocdopa (V) u

33 (pocg)o pHa;I ann((I))Ta (b(I)I/I:I)3I/I(IIe3:KI/Ie u bubmmorexa [OK

P L 14.01.2025  https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MONy4YCHHE
Ucnonb3oBanue docdaTtos B

34 KaueCcTBE MHUHEPATBLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HeHUuE IPUPOAHON CPebl 16.01.2025  https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu ﬁ;el gmnrzlec;:/le Y XUMHUYECKHUE bubmorexa HOK

p ? ’ 21.01.2025  https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 OxkcuIpl yTiaepoaa, ux Gpu3ndeckue u bubmorexa HOK

https://m.edsoo.ru/00adfebe
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XAMHUYECKHE CBOMCTBA.
DKOJIOrHYEeCKHE TPOOIEMBI,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

23.01.2025

37 VYronpHas KUcoTa U €€ Cou bubmorexa LHOK
28.01.2025  https://m.edsoo.ru/00ae006c
[TpakTrueckas padora Ne 4 o Teme

38 "[Tony4yeHue yrieKucaoro rasa. bubnunoreka [HOK
KauecTBenHnas peakuust Ha KapOOHaT- 30.01.2025  https://m.edsoo.ru/00ae027e
roH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa [JOK
04.02.2025 = https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 KpemHuuii u ero coemuHeHus bubnmorexa LOK
06.02.2025  https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5. Pemenue

a1 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoteka [JOK
«BaxHeimme HeMeTalIbl U UX 11.02.2025 @ https://m.edsoo.ru/00ae0bf2
COCTUHEHUS»

KonTtponbHas pabora Ne3 no teme
42 «BaxHeie HEMeTaIbl U UX bubmorexa HOK
13.02.2025  https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannmndeckas CBsI3b U bubmuorexa [JOK
MeTaJUTMYecKasi KpUCTAITMIeCKast 18.02.2025  https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIJIOB

44 XUMHYECKHE CBONCTBA METAJIJIOB. bubmorexa HOK

https://m.edsoo.ru/00ael1156
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DIEKTPOXUMUYECKUN PSiJ
HaAIPSDKEHUH METAJIIOB

20.02.2025

O0611me crnocoObl MoTy4eHHs
MeTaiuioB. CiuiaBbl. Berauciienus mo

45 aBHEHUSIM XUMUYCCKUX PEaAKIUI buGnnorexa LIOK
P PeaKIiH, 25.02.2025  https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
IpUMECH
46 ITonsiTHe 0 KOPPO3UU METAIIOB bubmnorexa [IOK
PP 27.02.2025  https://m.edso00.ru/00ael1278
bu6mmorexa [IOK
47
[Henowmere metanb 04.03.2025  https://m.edso00.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
Kajaus 06.03.2025  https://m.edso00.ru/00ael14b2
49 [IlenouHoO3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIBIIUI 1 MarHui 11.03.2025  https://m.edsoo.ru/00ael15e8
50 Baxnelnme coenMHEHNS KaJIbIUI bubmmorexa [TOK
. t 13.03.2025 | https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUI 18.03.2025
59 JKEcTKoCTh BOJEI U CIOCOOBI €€ bu6mmoreka [JOK
yCTpaHEHUs 20.03.2025  https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "XEcTKOoCTh BOABI U METOOEI €€ bubmmorexa LOK
" 03.04.2025  https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubnuorexa [JOK
>4 ATOMHHHH 08.04.2025 ' https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bub6nuorexa [IOK
TUAPOKCHIA 10.04.2025  https://m.edsoo.ru/00aelc64
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

56

Kemneso

15.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/00ael1d86

57

58

Oxcujipl, TMIAPOKCHUIBI U COJIU JKEJe3a
(1) u xene3a (111)

O000111eHNEe U cCUCTEMATU3ALIIS
3HAaHUH

17.04.2025

22.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

59

[IpakTuyeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3324 I10 TeME
«BakHeiilme MeTauibl U UX
COCITUHEHHSD)

24.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

60

Brruucnenust mo ypaBHEHUSIM
XUMUYECKUX PEaKIUid, €CIIM OJIUH U3
pEareHToB JIaH B U30BITKE WITH
COJICPXKUT IPUMECH. Berancienus
MacCOBOH JOJIH BBIX0JIa MPOAYKTa
peaxiuu

29.05.2025

bu6mmorexa [IOK
https://m.edsoo.ru/00ael750

61

O000111eHNEe U CUCTEMATU3ALIS
3HAHUN

06.05.2025

62

63

64

KonTtponbHnas pabora Ne4 o teme
«Baxuenme MeTaIbl U UX
COEIMHEHUS

BemectBa u MaTcpHraJibl B
MMOBCEAHEBHOM KM3HU YEI0BEKA
XHUMHUYECKOE 3arpsA3HCHHUC

OKpykaroleu cpensl Posb xumuu B
pEIIeHUH YKOIOTUYECKUX MPOoOIIeM

13.05.2025

15.05.2025

20.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

65

Ntoroseiit ypok

22.05.2025



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensn O.C, AkimonepHoe oo61iectBo «M3marenscTBo «IIpocBemnienne»

» Xumus, 9 kinacc/ I'abpuensu O.C . AxknnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bu6mmoreka IJOK
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