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IMNOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1O XMMHKM Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs
COCTaBlicHa Ha OCHOBe TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepalibHOM paboueil MmporpamMmbl
BOCIHUTAHUS U C YUYETOM KOHIICIIUMHU MPENOJaBaHusl YYEOHOTO MpeaMeTa « XUMHUS
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LENsIX, OOIIel cTpaTeruu
oOy4eHHsl, BOCHUTAHUS U Pa3BUTHs OOYYAIOMIMXCA CPEACTBAMU Y4eOHOTO
npeaMeTa, YCTaHABJIMBAECT 00s13aTeNIbHOE IIPEAMETHOE CoJIepKaHue,
MpeayCMaTpUBaeT paclpeleleHue €ro Mo KiaccaM W CTPYKTYpHUpPOBAaHHE IIO
pazielnaM M TeMaM MporpaMMbl IO XHUMHH, OMpEACIsSeT KOJIUYECTBEHHBIC U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHAYEMYIO
NOCJEN0BATEIbHOCTh M3YYEHHUS] XHUMUU C YYETOM  MEKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM  Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXHOCTH —MpeaMeTa  JJis
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00Opa3oBaTEIbHOMN
IpOrpaMMbl HaA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TakKe TpeOOBaHHM K
pe3ynbTaTam 0O0y4eHHUs XUMUW Ha YPOBHE 1IeJIeH U3y4YeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATENILHON JI€ATEIbHOCTH OOYYalolerocsi MO OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XWMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOydaromierocsi, ero MpeACcTaBICHU O MaTepUaIbLHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XUMHEH TPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPruu U 00 HSBOJIIOIMU BEUIECTB B MPHUPOJIC, O MYTAX PEIICHUS TJIOO0ATbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI 4YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM,
MUIIEBON U SKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peayiu3allid  BO3MOXKHOCTEH 1T CaMOpPa3BUTUS U
dbopMHUpOBaHUS KYJIbTYphI JINYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH
OoOy4YaromMxcs, HABBIKOB HX CAMOCTOSITENIbHOW  Y4eOHOW JIeATEeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KakK B
MMOBCETHEBHOM JKU3HU, TaK U B MPOPECCUOHAITBHON JACSATEIHHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3JIsia HA €IMHCTBO MPUPOBI M YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YUaIOIIUXCS;



crocoOCTByeT (hOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHHe 00yUYaOIIUXCS.

JlaHHbIC HampaBlieHWS B OOYYCHHH XUMHH OOECIEYMBAIOTCS CHEIU(MUKON
COJICpKaHUsl  y4eOHOTO  TpeAMETa, KOTOpPBIM  SIBISETCS  MEIaroru4ecku
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha OMpPE/eIEHHOM dTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHusl OPUEHTUPOBAH HA
OCBOEHHE OOYYalOIMMHUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHMHUHU, OCHOB
HEOPTraHWYECKOH XUMHUU W HEKOTOPBIX OTACIBbHBIX 3HAYUMBIX TOHATHN
OpraHUYECKON XUMUH.

CtpykTypa cojiepskKaHUs MPOTpaMMbI MO XUMHHU C(OPMUPOBAHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk €€ uzyudeHuro. ColiepKaHHUE CKIIAJbIBACTCS W3 CHUCTEMBI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUNA O XUMUYECKOMN
peakiuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BaHbI [0 MPHUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOro ypOBHS:

— ATOMHO--MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akoHa /. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUEHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpEACTaBICHUM 00 HIEKTPOJIUTHYECKON JTUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTudeckue 3HaHMUS PACCMATPUBAIOTCA HA OCHOBE OAMIIUPUYECKU
MOJYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEAOBATEIHLHO OT OJJHOTO
YPOBHS K JPYyroMy, BBITOJHSS (YHKIHH OOBICHEHHS W MPOTHO3MPOBAHUSA
CBOWCTB, CTPOEHHUSI U BO3MOYKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U IMOJTYyYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl MO XHMHH  CHOCOOCTBYET  (POPMUPOBAHUIO
MPEJICTABICHHUSI 0 XUMHYECKOW COCTABJISIFOLIEN HayYHOW KapTHUHBI MUPA B JIOTUKE
e€ CHUCTEeMHON NpPUPOJIbl, IIEHHOCTHOIO OTHOWIEHUS K HAyYHOMY 3HAHUIO H
METOJaM TO3HaHMS B Hayke. M3yueHHe XUMHUHM TPOUCXOJUT C MPUBICYEHHUEM
3HAHUU W3 paHee M3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyKalolmuil MUpY,
«buomnorus. 5—7 knacce» U «dusnka. 7 Kiacc.

[Ipy wu3yyeHHM XUMHHM TPOUCXOAUT (POPMUPOBAHWE 3HAHUNW OCHOB
XUMUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
NEATEeIbHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHWUU CHUCTEMBI XUMHYECKHX
3HAHUN — BaXHEUTMX (PaKTOB, MOHATHMA, 3aKOHOB M TEOPETUUCCKUX IMOJIOKEHUH,
JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM TO3HaHUS NpU H3YyYEHUH BEIIECTB H
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbLHBIX YMEHUN U
UX TPUMEHEHHH B Y4eOHO-TIO3HABATENBHOW U Y4eOHO-MCCIEA0BATEIbCKOM
JeSTEIbHOCTH, OCBOCHHMM TMpaBWi 0O€30MacHOTO OOpallleHus C BellecTBaMU B
MMOBCEIHEBHOM KU3HU.

[Ipu u3yyeHun XMMHHA Ha YPOBHE OCHOBHOT'O O0IEro 0Opa3oBaHUSI BaXKHOE
3HAYECHHE MPUOOPETHN TaAKUE LEIH, KaK:

— (dopmupoBaHHe WHTEIUIEKTYalbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM a/1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYECKOe MpUOOIIEHHUE
oOydaromuxcsi K CaMOCTOSATEIbHOW IM03HABATEIbHON JEATEIBHOCTH, HAYYHBIM
METOJIlaM TO3HaHUS, (POPMUPYIOIIMM MOTHUBAIMIO M Pa3BUTUE CIIOCOOHOCTEH K
XUMUH;

— obecreueHne yciIoBuil, CIOCOOCTBYIOLIMX MPUOOPETEHUIO 00YUarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOW MAESITENBbHOCTH, MO3HAHHUA W CAMOIIO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanre oOmEeHd (QYHKIUOHAIBHOM M €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATh M OLICHUBATH SIBJICHUS
OKpY’KaIOIlIET0 MHpa, WUCIOJb3Yys 3HAHUS U ONbBIT, MOJYyYEHHbIE MPHU HU3YyUYCHHUH
XUMHH, TPUMEHSATh WX TPU PEHICHWH NPoOJieM B TMOBCEAHEBHOW JKM3HH W
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHYECKUX OTHOIICHUH,
NOHMMAaHUSl LEHHOCTH XUMHUYECKHX 3HAHUW JUIsi BBIPAOOTKH SKOJIOTMUYECKU
11eJIeCO00PAa3HOr0 TMOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPaHEHHMS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOJHON CPEJIbL;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUI0 HAa OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY Npo¢uis U HampaBlIE€HHOCTH JNajbHEHIIero
oOy4eHwusI.

OOmiee YWCIO YacOB, OTBEAEHHBIX [UISI M3YYCHHUS XUMHUU Ha YpPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, cocrapisier 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEZIEINIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XUMUM B )KU3HHU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATpPErartHoe COCTOSHHUE
BemiecTB. [loHsATHEe O MeTojax MO3HAHUS B XUMHUM. UYUCThIE BellleCTBA U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE 3JE€MEHThl. (CHUMBOJBI XHUMHYECKUX
31neMeHTOB. [IpocThie U ClnoXHBIE BEelEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass (popmyna. BajaeHTHOCTh aTOMOB XHUMHYECKHUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsE aToMHas Macca.
OtHOcuTENnbHAsT MOJIEKYJISIpHAst Macca. MaccoBas 10Ji1 XUMMHAYECKOrO 3JIEMEHTa B
COCIMHECHUMU.

KonnuectBo Bemectsa. Monb. MonsipHas macca. B3anmocBsi3p KoJM4uecTBa,
MacChl U 4YHUCIA CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHUH.

Pu3NYECKUEe U XMMHUUYECKUE ABICHUSA. XUMHUUECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Kiaccuduxanus
XUMUYECKUX PEaKIHi (COeAMHEHUS, Pa3I0KEHHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu paboThl B J1aOOpaTopuu U
npuéMamu oopaieHus: ¢ 1abopaTopHBIM 000PYAOBaAaHUEM, U3YUECHUE U OMUCAHUE
bu3MYECKX CBOWCTB OO0Opa3lloB HEOPraHWYECKUX BEIISCTB, HaOIIOJEHUE
dbu3nyecknx (IUIaBJICHUE BOCKa, TasHUE JibJla, pacTUpPAHHUE caxapa B CTYIKeE,
KUTICHHE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOPEHUE CBEUYM, MPOKATHMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SIBJICHUM, HAOII0ICHHE U
OTMMCaHUE MPU3HAKOB MPOTEKaHUS XUMHYECKUX peaKIui (pa3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKEHHUE THIPOKCHIIA
Menu (II) mpu HarpeBaHuu, B3auMOJICUCTBUE Kene3a ¢ pacTBopoM cosu meau (ID),
M3Yy4eHUE CIOCOOOB pa3JelCHUs] CMECed: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BhITIApUBAHUE, JUCTHLIAINS, XpoMaTtorpadusi, MpoBeeHNEe OYUCTKU TTOBAPCHHON
cCoJiM, HaOJIOJICHWE W  OMNHCAaHUE  PE3YyJIbTAaTOB  IPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacCChl, CO3IaHUE MOJEIEH MOJEKYJ
(1IapocTepKHEBBIX ).

BaxHeluue npeacTaBuTe/ Il HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopoa — 371eMeHT ¥ mpocToe
BemecTBo. Haxoknenwe Kuciopojga B NpUpoe, (PU3NUECKHE W XUMHYECKHUE
cBoiictBa (peakmuu TopeHus). Okcunapl. [Ipumenenue xucmopoma. CrocoObl



MOJIYYeHHUSI KHUCIOpoJa B JIA0OpaTOPUU U TPOMBIIUICHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aioTpoIiHas MoIuGUKaIUs KUCIOpoa.

TemnoBoit 3p(dHeKT XUMHUECKON peaklud, TEPMOXMMUYECKUE YpaBHEHHUS,
9K30- W HHAOTEPMUYECKHE pEaKUHUH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHe
BO3/lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »sneMeHT M mpocroe BemiecTBO. HaxokneHnue Bogopoja B
npupoae, (GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
roxy4deHus. KHcioTel u coun.

Monsipubiii  00bEM  ra3oB. Pacdy€Thl 1O XUMHMYECKMM YypaBHEHUSIM.

dusnyeckne cBOKWCTBA BOAbl. Boaa kak pactBopurtens. PacTBOpEL.
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas A0Jis BEIIECTBA B paCTBOpE. XUMUUYECKHUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpOB B Npupoje U B )KU3HM 4YesioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpoAHbIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanuss Heopranmyeckux coeauHeHuil. Okcuabl. Knaccudukarus
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{(OTEepHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. Dusmyeckue U XUMUYECKUE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKCHUI0B.

OcHoBanus. Knaccudukanuss ocHoBaHMM: IMEIOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuM. IloyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHEe cBoMcTBa KHCIOT. Psan axktuBHOocTHm MetayuioB H. H. bekerosa.
[Tomy4yeHue KUCnoT.

Comu. Homenknatypa coseil. @u3nueckne U XMMHUYECKUE CBOWMCTBA COJIEH.
[Tomyuyenue coiei.

['eHeTnyeckas CBSA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COACPHKAHUS KUCIOPOJa B BO3/IyXE, MOIYyUYCHUE,
coOupaHue, pacrno3HaBaHME M HW3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHHUE
B3aUMOJICMCTBUS BEILIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HMKHOBEHUS U
npeKpaiieHus TopeHust (mokapa), O3HAaKOMJIEHHWE ¢ oOpa3llaMu OKCHJIOB H
OMHCAaHUEe WX CBOWCTB, TMOJyYeHHE, COOMpaHWe, pPACTO3HABAaHWE U H3YYCHHE
CBOMCTB BOJIOpojia (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIM4ecTBOM 1 MoJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHONM PAcCTBOPUMOCTHIO, TMPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHON
MAaCCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOAECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM M KaiblyeM) (BO3MOKHO HUCIIOJIb30BAaHUE BUIEOMATEPUATIOB),



UCCIIEIOBAaHUE OO0pa3I[0OB HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HAO0JII0ICHHE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYEH,
u3yueHue B3ammojeiictBus okcuma Meau (Il) ¢ pacTBopoM cepHO# KHCIIOTHI,
KHCJIOT C METalUlaMH, PEaKIUil HEUTpalu3aluH, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METala JAPYIMM M3 pacTBOpa COJIA, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3aJad Mo TeMe «BakHellnue Kiacchl HEOPTraHWYECKUX
COEIMHEHUN.

Ilepuoguvecknii 3axkoH u Ilepmoamuyeckas cucreMa XMMHYECKHX
jementoB JI. U. MenpgeneeBa. CtpoeHne aToMoOB. XMMHYECKasi CBS3b.
OxHcIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEaKINH

[lepBple MONBITKM KiIaccU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsiTHE O©
IpynIax CXOJHBIX JJIEMEHTOB (LIEJOYHBIE M IIEJOYHO3EMEIBHBIE METAILIBL,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyroT aM(OTEPHBIE OKCHUIbI
Y TUIPOKCHU/IBI.

Ilepnonnueckuii 3akoH. [Iepuonnueckas cucteMa XMMUYECKUX JIEMEHTOB /.
N. Menneneesa.  KopoTkonepuonHas W JUIMHHONEPHOIHAs (bopMbI
[Tepnoanueckoit cuctembl xumudeckux 3yemMeHToB . . MenneneeBa. [lepruobl
u rpynnbl. PU3NMYECKHM CMBICI MOPSAAKOBOTO HOMEpa, HOMEPOB IEpuoaa |
IPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TmepBbiXx 20 XUMHUYECKUX  DJIEMEHTOB
Ilepnonmueckonn cucremnl [[. M. MenneneeBa. XapakTEpUCTUKA XWMHYECKOTO
3JIEMEHTA M0 ero noyoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METAJUNINYECKNX U HEMETAJUNIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyueckoil CUCTEMBI XUMAYECKUX
DJIEMEHTOB Ui pa3BUTHs Haykh W npaktuku. . M. MenneneeB — yd€Hblii H
IpaKJaHUH.

Xumuueckas cBsizb. KoBaneHTHass (MOjdsipHass W HEMNOJsIpHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. MIOHHAs CBA3b.

Crenenp okuciieHHa.  OKHUCIHTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUM.
IIpoueccol OKUCIEHHS U BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pa3loB BELIECTB METAUIOB U HEMETAJIOB, B3aMMOJCHCTBUE
IMAPOKCHJIa LHMHKA C PACTBOPAMHU KHUCJIOT M IIEJIOYEH, IMPOBEACHHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ HPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMMA
(ropenue, peakiu pa3ioKEHUs,, COeAUHEHHUS).

Mesxcnpeomemmnnie ceasu



Peanuzamuss MeXnpenIMETHBIX CBSI3eM TpPU HM3yYeHWH XUMUU B 8 Kiacce
OCYILIECTBIISIETCS 4epe3 MCIIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO--HayUHBIX
MOHATUH, TaK U TOHSATHUH, SBJISIONIMXCS CUCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OOmme ecTecTBEHHO--HAYyYHbIE TIOHSTHS: HAyYHBIN (akT, TUIOTE3a, TCOPHS,
3aKOH, aHaJIM3, CHUHTE3, Kiaccu(ukamus, MEepUOJUIHOCTh, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHUE.

®dusuKa: MaTepus, aToM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
W30TONbI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsll, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (PU3WYECKUe BETUYMHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, MIAHETHI, 3BE3b1, COJHIIE.

buonorus: horocunTes, nbixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpaybl, TOPHBIE IOPOJIHI,
TMOJIE3HBIE UCKOIAEMBbIE, TOIJIMBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYECKas peakUs

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHrue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMHAYECKUX DHJIIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, Kalvs, KaJdblUUS M UX
COCMHEHUN B COOTBETCTBUM C TIOJIOKEHUEM »dieMeHTOB B llepuoamueckon
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMUYECKOM CBSI3U. THUIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PEMIETKH U
BUJla XUMHUYECKOUN CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3jIMYHbIM KJIACCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HECOPTAHMYECKUX BEILIECTB.

Knaccudukanust XuMUYeCKUX peakiiii Mo pa3inyHbIM MpU3HaKaM (110 YUCTy
M COCTaBy Yy4YaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TeIrIoBoMy 3 dexTy, mo
W3MEHEHUIO CTETNEHEH OKHMCICHUS XUMHUYECKUX JJIEMEHTOB, MO OOpAaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xuMuuyeckon peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IOHSITHE 0 TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. [lonarue o karammse. [loHsTue 0 xumnueckoMm paBHoBecun. DakTopsl,
BJIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pEAKIUU M TOJO0XKEHHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEaKIMK,  JAJCKTPOHHBIA  OanaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBlI€HUE ypaBHEHUI



OKHUCJIUTENbHO--BOCCTAHOBUTEIBHBIX ~ pPEAaKIMi C HUCIOJIB30BAaHUEM METOJA
AJIIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonbl, aHnoOHbl. MeXaHW3M AUCCOLMALIMM BELIECTB C PA3JMYHBIMU BHJIAMU
XuMu4eckoit cBsizu. CteneHp aucconuanuu. CUIIbHBIE U Cl1a0ble AJIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBaHMN M cCoOJe B CBET€ TMPEJACTaBICHUA 00  AIEKTPOIUTUUECKON
nucconmanuu. KauectBeHHbIe peakiii Ha MOHBL. [ToHsATHE O rHApoIH3e Coen.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAUIOB U HEMETaoB (rpagura M ajiMasa), CIOXKHBIX BEIIECTB
(xJopuga HaTpus), MCCIEIOBAHUE 3aBUCHUMOCTU CKOPOCTH XMMHUYECKON peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, HCCIEJOBAHUE AIIEKTPONPOBOIHOCTH
pacTBOpPOB BEIIECTB, MPOLECCAa JUCCOLMALMM KHCIOT, IIEJIOYed U  COJeH
(BO3MOKHO  MCHOJIb30BAaHME  BHJIEO MAaTE€pUalOB), MPOBEIEHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPU3HAKK  IMPOTEKaHUs  peaKkluil HMOHHOro  OoOMeHa
(oOpa3oBaHue ocajka, BbIAEICHHE ra3a, o00pa3oBaHHE BOJAbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBHUTENBHBIX  PEaKLNN
(ropeHue, peakiuu pas3IoKEHUs, COCIUHEHHsI), PACIIO3HABAHUE HEOPTaHMYECKHUX
BEUIECTB C TIOMOUIBIO KAYECTBEHHBIX pPEAaKUUHd Ha HOHBI, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

Hemeranibl 1 X coeAUHEHUS

OOmiass xapakTepucTHUKa rajoreHoB. (OCoOEHHOCTH CTPOECHHS AaTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (U3NYECKHue CBOMCTBA MPOCTHIX
BELIECTB — TaJlOT€HOB. XHMMHYECKHME CBOMCTBA Ha TMpUMeEpe  XJopa
(B3aMMOJEHCTBUE C METaUlaMH, HEMeTallaMH, UIeno4amu). XJIOpOBOAOPO/I.
CounsiHasg KHCJIOTAa, XMMUYECKUE CBOMCTBa, MOJy4YeHHUE, NpuUMeHeHue. JlelcTBue
XJIOpa M XJOpPOBOJOPOJAa HAa OpPraHM3M 4YeJoBeKa. BakHellne XJIOpUABI U HUX
HAaxXO0/JE€HUE B IPUPOJE.

O6mrast xapakrepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue M (u3nuecKue CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALIMU KHCIOPOaa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBomOpO, CTpoeHHEe, GU3HUECKUE U
XUMHUYecKkue cBoMcTBa. OKCHABI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucioTa, (QU3MYECKHE W XUMHYECKHE CBoHcTBa (0OIMME  Kak
MpEJCTaBUTENsT Kjacca KHUCIOT U crenuduyeckue). XHUMUYECKUE PEakIu,
JeXKallie B OCHOBE IPOMBIIIJIEHHOTO Crnoco0a MOMyYeHUs] CEPHOU KHUCIOTHI.
[Ipumenenue cepHoii KucaoTsl. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKLINS Ha



cynbdaT-uoH. Haxoxzaenue cepbl M €€ COCAMHEHHM B MpHpOAE. XUMUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPALICHUSI.

O6mias xapakTepuctuka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBbIEC CTENEHU OKHUCICHUS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
dusnueckue U XuMrueckue cBoiictea. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nuecKrue 1 XUMUYECKHUE CBOMCTBA, MOJIy4eHUe U npuMeHeHue. Collm aMMOHUS,
ux GU3HUECKUE U XUMUYECKHUE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ TMOodydeHue, (Pu3ndeckne W XUMHUCCKHE
cBOMCcTBa (00mME KakK TPEACTABUTENS Kjacca KHCJIOT W CHenupuIecKue).
Hcnonp3oBaHne HUTPATOB U COJEH aMMOHMS B KaueCTBE MHUHEPAIbHBIX
ynoOopeHuii. XuMrU4ecKoe 3arpsi3sHeHHE OKPY>KaIOIIeH Cpelibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIH, 3arps3HEHHE BO3JyXa, MOYBBI U BOJOEMOB). Docdop,
auioTponHeie Moaudukauu docdopa, Gu3MUECKHe U XUMHUYECKHE CBOWMCTBA.
Oxkcup docdopa (V) u bochopHas kucnora, GpU3ndecKre 1 XUMUYECKUE CBOMCTBA,
nosiyaenue. Mcnonas3oBanue GocdaroB B kauecTBEe MUHEPATBHBIX YI00PEHHUIA.

O6mias xapaktepuctuka diaeMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTEMEHU  OKHUCJICHUSA.  YIJIEpOJ,  aIOTPOIHBIC
Moau(dUKalMKM, PpacnOpoCTpaHEHHE B TMPUPOAC, (PUIUYECKUE U XUMHUYECKUE
cBoiictBa. Ancopouus. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
dusnueckue W XUMHYECKHE CBOWMCTBA, JICWCTBHE HAa JKUBBIE OPTaHU3MBI,
MOJIYYCHHE U TPUMEHEHHE. DKOJOTUYECKHUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a mIoOaJbHOTO TOTCIUICHHS KJIMMAara, MapHUKOBBIH
addekT. YronapHas KUCI0Ta U €€ COMM, X (PU3NUYECKUEe U XUMUYECKHE CBONCTBA,
nojiyueHue W mnpuMmeHeHne. KadecTBeHHas peakinuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIIEHHOCTH U CEIHCKOM
XO351CTBE.

ITepBoHauanibHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJI, IJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOYKTHl WX mepepaboTku (OCH3WH), UX POJIb B OBITY W TPOMBIIICHHOCTH.
[TonsTre 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OelkaxX, yriaeBoJax — U UX
poiiM B OKM3HM 4ejloBeka. MarepuaibHOe E€IUHCTBO OPTraHUYEeCKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuwmii, ero ¢usndeckue ¥ XUMUYECKUE CBOWMCTBA, TIOJYyYCHHE W
npumeHenue. CoenuHeHuss KpemHuss B mpupone. OOmume mnpenactaBieHus 00
okcusie kpemuusi (IV) u kpemuueBoil kucnore. CHIMKAThl, X KCIOJIb30BaHUE B
OBITY, B MPOMBINIJIEHHOCTH. BaxHeillire cTpouTenbHble MaTepuaibl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eTOH, >kene300eToH. [IpobieMbl 6€30macHOTO MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOW KU3HMU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUi Ha XJIOPUJI-MOHBI U HAOJIOJEHUE MPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKAIOIIMEe (U3MUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOTEHOB U HX COCJAMHEHHH (BO3MOXHO HCIOJIB30BaHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHUE C O0Opa3laM XJIOPUIOB (TaJOT€HUJOB), O3HAKOMJIEHUE C
oOpa3naMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCIOThl, M3YYE€HUE XHMHUYECKHUX CBOWMCTB
pa30aBiIEHHOM CEPHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha Cylbdat-
MOH M HaOJIIOJIeHWE TpHU3HAaKa €€ MPOTEKAHMs, O3HAKOMJICHHE C (PU3NYECKUMHU
CBOMCTBaMH a30Ta, (ochopa M uX coequHEHUH (BO3MOMKHO HCHOJIb30BAHKE
BUJIEOMATEPUAITIOB), 00pa3IiaMu a30THBIX U (PochopHBIX ynoOpeHui, mosydyeHue,
coOupaHue, pacrno3HaBaHME€ U W3Y4YEHUE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHMs U (pocdaT-uOH U U3yYeHHUE MPU3HAKOB
UX IIPOTEKAHMS, B3aUMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe MozeIen
KPUCTAJUIMYECKNX PEImIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIIEHUE C
IPOLIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJIydeHHE, COOMpaHue, paclo3HaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKMCIIOTO ras3a, MPOBEICHHE KAaUYeCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHBl WU W3yYCHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
OPOAYKIIMEN CHIIMKATHOM TMPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3a7a4 1o TeMe « BakHeume HeMeTaJUIbl U UX COCIUHEHHUS.

MeTanibl 1 X COeTUHEHUSA

OO6mrast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux mnosoxeHus B llepuonnueckor cucreme xumuueckux i3memeHtoB J[. W.
MenpneneeBa u crpoeHusi atomoB. CTpoeHHE MeTauioB. MeTaundeckasl CBsi3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  psl
HarpspbKeHn MetauioB. dusznueckne U XUMUUECKHE CBOMCTBAa MeTaiioB. OO0Imue
CIOCOOBI TIOy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WHM METaioB, OCHOBHBIC
CIOCOOBI 3alUThl MX OT Koppo3uu. CmuaBbl (CTajab, YYTyH, IIOPATIOMHUHUM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U MPOMBIIIICHHOCTH.

[Ilenouynsie MeTauibl: ToJIOKeHHe B [leproauueckoil cucTeMe XUMUYECKUX
sanemenToB JI. M. MenaeneeBa, CTpo€HHME WX aTOMOB, HAXOXKJICHUE B MPHUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpusd U Kanus). OKCUIsl U



TUAPOKCUIIBI HaTpusa U Kanus. [IpuMeHeHue WIENOYHBIX METaVIOB M HX
COEIMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MarHMid MW KaJbLMW: IIOJOXKEHHE B
Ilepnognueckon cucreme xuMmuueckux 3yeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXKJIeHHE B ITpupoae. PU3nyeckue 1 XMMUUYECKUE CBOKMCTBA MarHus
U Kanplusa. Baxdeiliive coeAuHEHUs Kaiblus (OKCUI, TUIPOKCHUI, COJIH).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJIFOMHUHUNA: TIOJI0)KEeHUE B [leproinueckor cCuCTeMe XUMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aroMa, HaxoKIeHWE B mpupone. Pusnmdeckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMpOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHIA
ATIOMHUHUSL.

XKeneso: nonoxenue B [lepuoanueckoi cuctreMe XUMHUECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B mpupone. Pusmyeckue u
XUMUYECKUEe CBOMCTRBA kene3a. OKCUIbI, TuIpoKcU bl U conu xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJYYCHHE.

Xumuueckuii IKCnepuMenm:

O3HAKOMJIEHHE C O0Opa3llaMd METaUIOB M CIUIaBOB, HX (DU3NYECKUMU
CBOMCTBAMHU, HU3YYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJCHUCTBHUS OKCHJA
Kalbllud W HATPUS C BOJOM (BO3MOXKHO UCIIOJIb30BAHUE BHUICOMATEPUATIOB),
VCCIIEIOBAHNUE CBOMCTB KECTKOM BOJIBI, ITpOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXXKHO  WCIIOJIb30BAaHME  BHUJACOMATEPHATIOB), MPU3HAKOB  MPOTECKAHUS
KaYECTBEHHBIX PEAKIIMI HAa WOHBI: MAarHWs, KaJblMs, ATIOMUHUA, UHKA, JKeJie3a
(1) u xenesa (II1), mequ (II), HaOrOACHUE M ONMCAHKME MIPOIECCOB OKPAIMBAHUS
IJJaMEHH MOHAaMU HATpUsl, Kalusg W Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHU]IA ATIOMUHMUS
Y TUIPOKCHU/JIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJUIbl U UX COCTUHEHUS».

XuMHuS U OKPY KaUIas cpeaa

BemectBa u marepuansl B TMOBCEIHEBHOM JKM3HU 4YeJlOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIICCTB M XMMUYECKUX peaknuii B ObiTy. [lepBas momomib mpu
XUMUYECKUX 0KOTraxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas JOMycTHMast
KOHIIeHTpaius BemecTs, nanee — [1/K). Ponb xuMun B pemieHun 3K0JI0THYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesxcnpeomemmnnie ceasu



Peanuzanusi MeXIpeAMETHBIX CBsA3€M NpH W3ydeHHH Xumuu B 9 Kiacce
OCYILIECTBIISIETCS 4YEpe3 HCIIOJIIb30BAHME KakK OOLIMX €CTECTBEHHO-HAYYHbIX
HNOHATUMN, TaK U MOHATUHN, ABJSIOUIMXCS CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTI'O IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHSA: HAYYHBIA (PAKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccuukanus, TMEePUOAUYHOCTb, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SIBJICHUE, MAPHUKOBBIN
3¢ eKT, TEXHOJIOTHsI, MaTePUAJIBI.

®duszuka: MmaTepus, aTroM, DBJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIUJ,
M30TOMbI, PaTUOAKTHUBHOCTh, MOJIEKYJa, DSJCKTPUUYECKH 3apsii, MPOBOIHHUKH,
MOJyIIPOBOJTHUKH,  TUAJIEKTPUKH, (OTOIIEMEHT, BEHIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €AMHULBI U3MEPEHUSl, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CoJHIIE.

buonorus: ¢orocunTes, npixanue, Oumocdepa, I3KOCUCTEMA, MUHEPAIbHbBIE
yIoOpeHusi, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIECTRA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpPaIbl, TOPHBIE IOPOABI,
MOJIE3HbIE UCKOIIAEMbI€, TOINIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ¢ OOYYeHHs] XUMHH B €IMHCTBE Yy4eOHOW H
BOCITUTATEIbHOM IEATEIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIBTYPHBIMU W JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH, NPHUHATBIMUA B
oOuiecTBe MpaBUiIaMM M HOpMaMU IOBENEHUS U CIIOCOOCTBYIOT IIpoLEccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YHArOIINXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXAlOT  T[OTOBHOCTh  OOYYarOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOWM IO3UTHUBHBIX I[IEHHOCTHBIX OpHUEHTAlMil H
pacUIMpPEHHE ONBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCIUTAHUA:

LEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY
U HAy4YHOMY HAcCJICIHI0, TIOHMMAaHWS 3HAYEHUsS XHUMHWUYECKOW HAayKH B >KU3HHU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW MH(pOpMaIMei o
MEPEAOBBIX JIOCTHKEHUSIX W OTKPBITUSAX MHUPOBOW U OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOIICTBE MHpa U OOIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

OPENCTAaBICHNS O COLHMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNENOBATEIbCKOM, TBOPYECKOW W APYrMX  BHAAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPAa3HON COBMECTHOM [ESITEIbHOCTH MpH
BBIMOJTHEHUH YYEOHBIX, IIO3HABATENbHBIX 3a]a4, BBIIOJHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3aHUU YU€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B IIpolLiecce€ O3TOM yuyeOHOW JAESITeTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE TMIOBEJCHWE M TMOCTYINKH CBOMX TOBAapUIIEH C MO3ULHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYNKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSL:

MHPOBO33PEHUYECKHE NPEICTABIECHNS O BEIIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAayKH U COCTAaBISIOLINE
OCHOBY JUIsl IOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOIbI, B3aUMOCBS3SX YEJIOBEKA C
IPUPOTHOM CPEIOH, O POJIM XUMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[T0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE TSI OOBSICHEHWS HAOII0JAEMBIX IMPOIECCOB W SIBJICHUM,
MO3HABATENbHON, MHPOPMAIIMOHHON W YUTATENbCKOW KYJIbTYPhl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM



JUTEPATYpPO, MOCTYIMHBIMA TEXHUYECKHUMH CpPEICTBaMU HWHGOPMAIMOHHBIX
TEXHOJIOTHH;

MHTEpEC K OOYYEHHI0 M NO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTP K  €aMOOOpa30BaHUIO, TMPOCKTHOM W  HMCCIIEI0BATEIHCKOU
NeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJIECHHOCTH U YPOBHS OOyYCHHS B
JIaJIbHCUIILIEM;

4) opMUpOBaAHHSA KYJIbTYPHI 310POBbSI:

OCO3HaHWE€ IICHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3HAHHUE MOCIEICTBUU U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS alIKOTOJIsl, HAPKOTUKOB, KypeHUs),
HEOOXOJIUMOCTH COONIOJIEHUST MpaBuid O€30IaCHOCTH IPU  OOpAaIlleHHH C
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) TpyA0BOT0 BOCIUTAHMS :

HUHTEpEeC K MPAKTHICCKOMY M3YYCHHUIO TPOoPeCcCHil M Tpy1a pa3IudHOTo poja,
YBOXEHHE K TPyAYy M pe3yJibTaTaM TPYAOBOM NESITEIbHOCTH, B TOM YHCIJE Ha
OCHOBE TIPUMEHEHHSI MPEAMETHBIX 3HAHUN 10 XHUMHH, OCO3HAHHBIA BBIOOD
WHJIMBHUIYabHONW TPACKTOPUHU IPOJIOKEHUS 00pa30BaHUs ¢ YUETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHM, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCremHon npodeccuoHaabHON NESITEIFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON Cpeie;

6) 3K0JI0rH4ecKOro BOCIUTAHMUS

9KOJIOTHYECKH I1eJIeco00pa3Hoe OTHOIIEHHE K TMPUPOJEC KaK HCTOYHHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHKUE 1IEHHOCTH 3J0POBOTO U
O0e3zomacHoro oOpa3a KHU3HHM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
GU3UYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTH COOJIOJCHUS
paBUJI OE30IMaCHOTO TTOBEICHUSI TP pabOTe ¢ BEIIECTBAMHM, a TAKKE B CHUTYAIIHX,
YIPOXKAKOIIKNX 3J0POBBIO U KU3HU JIIOIEH;

CITOCOOHOCTH TPHMEHSTHh 3HAHMS, TOJIydaeMble MPU U3YYECHUH XUMHH, IS
pEILIEHNs 3a/1a4, CBI3AHHBIX C OKPYKAIOWIEH TTPUPOJIHON CPEIOU, JJI IMOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpPhl, OCO3HaHUsA TIJ00AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX TMPOOJIEM M IMyTeH HMX PEeIIeHUs MOCPEICTBOM METOJIOB XHMHH,
3KOJIOTUYECKOIO0 MBILIJIEHHS, YMEHUS PYKOBOJCTBOBATHCA UM B IO3HABATEIILHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yJbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOopus,
MPUHITUT, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX TIpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHWH U3 ATHUX MNPEeAMETOB (OPMHUPOBATH MPEACTABIECHUE O IETOCTHOM



HAay4YHOU KapTHUHE MUpPA, U YHUBEPCAIbHBIC yueOHbIC AEHCTBUS (TT03HABATEIBHEIE,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOpbhlE 0OecneunBaroT (QOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO M OCYILIECTBICHUIO Y4eOHOMU
JeSTETBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

ba3oBble j1ornyeckue 1eicTBUs:

YMEHHUSl MCMOJB30BaTh NPHUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHH (BBIIETSATHh UX XapaKTEpHbIC
PU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), KCIOIb30BAThH
MOHATHUS I OOBSICHEHUS OTIEIbHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH [JIs1 KJacCU(UKAIIUM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIui,
yCTaHABJIMBATh MPUUMHHO-CIICACTBEHHBIE CBSA3M MEXKIY OOBEKTaMHU H3YyUEHHS,
CTPOUTH JIOTUUECKHE PACCYXKICHUS (MHIYKTUBHBIC, JECAYKTUBHBIC, IO aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TPUMEHSATh B TMPOILECCE TIO3HAHUS TMOHITUS (MPEAMETHBIE W
MeTanpeIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MIPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ DJIEMEHTa), XUMHuYeckas GopMmyia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX TPEJCTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH M3Yy4aeMbIX O0BEKTOB — XUMUUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEJCTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBarejbckue 1eiCTBHSL:

YMEHUE UCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KA4E€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKKe B KaueCTBE OCHOBBI ISl (DOPMUPOBAHUS THUIIOTE3BI 10
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

MPUOOpPETEHUE OMbITa MO IJIAHWUPOBAHWUIO, OpPraHU3AlMd U MPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHME HaOMIOAaTh 3a XOJIOM MpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 PE3yibTar, (OpMYIUPOBaTh 000OIICHUS U
BBIBO/JIbI 110 pe3yJibTaTaM IMPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITH OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U HWHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPECTABICHUS, MOJYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh MPOTUBOPEUYHUBYIO U
HEJ0CTOBEPHYIO MH(POPMALIHIO;



YMEHHE MPUMEHATh Pa3InyHble METOJbI U 3alpOChl MPU MOUCKE U OTOOpE
MHPOpPMAIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIIOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 337a4 ONpPENEIEHHOIO THUIA, TPUOOPETEHHUE OTIbITA B
0o0JacT HUCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O UCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSATENIbHO BBIOMpPAaTh ONTUMAIbHYIO (OpMY MpEACTaBICHUS HHPOPMALIUA U
WUIIOCTPUPOBATh pEIIAEMbIE 3a/auyd  HECJIOKHBIMM CXEMaMM, JuarpaMMamH,
IpyruMu popmamu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIIONb30BaTh W AHAJIM3UpPOBaTh B IIpolecce Y4YeOHOW U
HCCIIEI0BATENbCKON EATETbHOCTH MH(POPMALUIO O BIMSHUU MPOMBILUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSHHE OKPYKAIOIIEH NpPUPOTHON
Cpebl.

KoMmyHnKkaTHBHBbIE YHHBeEpCcAJIbHbIE yUeOHbIe 1eiicCTBUS:

YMEHHs 3a/aBaTh BONPOCHl (B XOA€ Juajiora W (MJIM) TUCKYCCHM) IO
CyllecTBy  oOcyxaaemMoll  Tembl, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS MPEIOKEHHON 3a/1a4u;

YMEHUS  NOPEACTaBIATh  NOJYYEHHBIE  pPE3yJbTaThl  [O3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJiaTh MpPE3EHTALUI0
pE3yNbTAaTOB BBINOJHEHHUS XMMHYECKOTO SKCIIEPUMEHTA (J1a0OpaTOPHOIrO OIIbITA,
nabopaTopHOI pabOTHI IO UCCIIEAOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHUSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIbHOM W MCCJIENOBATEIbCKOM  JEATENBHOCTH MPU  PELICHUU
BO3HUKAIOIIMX NPOOJeM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OINpEIECICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITMIOJTHEHHOMN pabOThl U JpyTHe).

PeryisiTuBHbIC YHHBeEpCaIbHbIC y4eOHbIE NCHCTBHSA:

YMEHUE CaMOCTOSTENIBHO ONPEIEATh LEIN JAESITEIBHOCTH, IUIAaHUPOBAThH,
OCYIIECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeTLHOCTD, BHIOUPATh Harboee d(PPeKTUBHBIC CIIOCOOBI peleHns y9eOHbIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
IPEIJIOKEHHBIM  QJITOPUTM JEHUCTBUM INIPU BBINOJHEHUHU 33JaHUNA C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHMW 00 M3ydaeMbIX OOBEKTaxX — BELIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOI'O pe3yibTaTa 3asBICHHOW LENIH, YMEHHE
UCI0JI30BATh M AHAJIM3UPOBATH KOHTEKCTHI, IIPeJIJIaraéMbie B yCIIOBUU 3aJaHUM.

MNPEIAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHUIO 00SA3aTENBHOIO
COJIEp)KaHusl, YCTAHOBIIEHHOTO JaHHOW (eaepanbHOl paldouell HporpaMMmoi,
BBIJICIISIFOT: OCBOEHHBIE 00YYAIOIMIMMUCS HAYYHbIE 3HAHUS, YMEHHSI U CTIOCOOBI



NeuCcTBUM, crnenupuiyeckue s NpeAMETHOM oOnactu  «XuMus», BUIBI
NEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HaHMs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUIA:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYIa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J0JS XUMHUUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHUCJIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPHUILATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasi peakius, KiacCu(ukaius peakiuil: peaxiuu
COCAMHEHUs, PEaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHHS, PEAKIHUH
o0OMeHa, K30~ U SHJIOTEPMHUYECKHE PEAKIINH, TEIII0BOU 3 (PEKT peakiuu,
AIpO aTOMa, BJEKTPOHHBIA CJIOM aToma, aTOMHAas OpOUTallb, paguyc
aToMa, XUMHUYECKasl CBS3b, MOJSPHAs U HEMOJSpPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIECTBa
(TporeHTHAsE KOHIIEHTPAIlUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMWYECKUX TOHATHH U
MIPUMEHSTH ITU TIOHATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAICHU;

e HCMOJb30BATh XHWMHUYECKYIO CHUMBOJHUKY J[UIsI COCTaBJICHUS (Hopmys
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUIA;

e OIpEAeNATh BaJEHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENCHb  OKHCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COCIUHEHMUSX,
NPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEOUHEHHI II0
dbopmynam, BHJ XUMHUYECKOHW CBA3M (KOBAJICHTHAsT W HWOHHAs) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaThb cMmbica Ilepuonnueckoro 3akonHa JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX moJjiokeHus B Ilepuonnueckoil cucreme,
3aKOHOB COXPaHEHHWsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPDHOTO yY€HHUs, 3aKOHA ABOraapo;

e OIKCHIBATH W XapakTepu3oBaTh TabmuuHyro Gopmy Ilepuogmueckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnma)» u «modounas noarpynmna (b-rpynma)», mansie u
00JbIIME MEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCA B
tabnune «llepuoguueckass cucteMa xumudeckux a3nementoB J[. .
MeHzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB



XUMUYECKHUX AJIEMEHTOB (COCTaB | 3aps sapa, 00IIee Yrciio SJIEKTPOHOB
U pacTpeIICHHE UX 110 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUITMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YHCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIuu
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJEKYISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTHO3UPOBATh CBOMCTBA BEIMIECTB B 3aBUCHMOCTH OT MX KAYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX TMPEBpAIICHUN B
Pa3JIMUHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCHUTEIIBHYIO MOJIEKYJSIDHYIO W MOJIIPHYIO — MAaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOrO »dJeMEHTa 1o Qopmyie
COEIMHEHHSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOUN peaKinu;

MIPUMEHSTh OCHOBHBIE ONEPAIIMU MBICIUTEIIBHOU JESITEIHbHOCTH — aHaJU3
U CUHTE3, CpaBHEHHE, 00O0OIIECHUE, CHUCTEeMATU3AIlMIO, KIacCU(UKAIUIO,
BBISIBIICHUE MPUYUHHO--CJICACTBEHHBIX CBSA3EH — ISl U3yYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAyYHBIE METO/IbI
MO3HAHUS — HAONIOACHUE, W3MEPEHHE, MOJEIUPOBAHHE, HKCIEPUMEHT
(peanbHBII U MBICIICHHBIN);

cledoBaTh  IMpaBWJIaM  MOJIb30BAHUS ~ XMUMHUYECKOW  MOCYAOM |
1abopaTOpHBIM 00OpY/IOBaHMEM, a TakKe IMpaBWIaM oOOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIHUSIMHU TI0 BBINOJHEHUIO
Ja00pATOPHBIX XMUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BEMIECTB (BOJOpOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
PACTBOPOB C ONPEACTEHHOM MAacCOBOM JIOJIEM PAacCTBOPEHHOIO BELIECTBA,
MJAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  DKCIIEPUMEHTHI IO
pacno3HaBaHHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOUIBI0 MHANKATOPOB
(makmyc, heHondTaienH, METUIIOPAHXK U IPYTHE).

K xonmy oOydenus B 9 kiacce nmpeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMECHUIA:

PacKpbIBATh CMBICII OCHOBHBIX XHMHWYECKUX IOHATHU: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, AaHWOH, MPOCTOE BEIIECTBO,
CJI0KHOE€ BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PEaKIusi, XUMUYIECKast CBSA3b, TEIIIOBOU I (hEeKT
peakimu, MOJb, MOJSIPHBIA  00BEM,  pacTBOp,  AJIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTAYECKAS JUCCOLMALMS, PEAKIHU HOHHOIO
oOMeHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMBbIE U



HeoOpaTHUMble pPEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCIEHME W  BOCCTAaHOBIICHHE,
aloTponus, aMmGpOTEepHOCTh, XUMUYECKasl CBA3b (KOBAJICHTHAs, MOHHAS,
METa/lInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaslioB,
CIUIaBbl, CKOpPOCTb XHWMHYECKOW pEaKkUWd, NPEeAeSbHO JIO0IMyCTHUMAas
koHuenTpaus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATHH U
MPUMEHSTH ITH MOHATHS PU OITMCAHUU BEUIECTB U UX IPEBPAILCHHIA;
HCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY [UJIsl COCTaBleHUS (GopMyll
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINM;

ONpENENsITh BaJIECHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX Ppa3JIMYHOTO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K
OnpefeNéHHOMY KJIacCy COEIMHEHUH 1Mo (GopMmynaM, BHJI XUMHUYECKOU
CBA3M (KOBaJEHTHAas, MOHHAas, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHHUSIX, 3apsij MOHA [0 XMMUYECKON (opMylie, XapaKkTep Cpellbl B
BOJHBIX PAacCTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTALITUMYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuommueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIHKChIBaTh W XapaKTepU30BaTh
Tabnuunyo ¢opmy lleproanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATHUS «TJIaBHAs moArpynmna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynma)», Manple u OonblIMe NEPUOABI, COOTHOCHUTH
0003HAauUEHHUsA, KOTOpbIE MMEIOTCS B MEPUOJMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB | 3apsij sapa, OOIIee YHCIO JJIEKTPOHOB U
pacmpeneneHue WX 10 JJIEKTPOHHBIM  CJIOsIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB 3JIEMEHTOB U MX COCAMHEHUI B
npejesiax MajiblX MEPUOAOB M IJIaBHBIX MOATPYII € YYETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(PUIIUPOBATh XMMHUYECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuy (10 YHCIy W COCTaBy YYacTBYIOIIMX B pPEAKLUUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEeHEW OKHUCIICHUS
XUMUYECKHUX DJIEMEHTOR);

XapaKkTepu30BaTh (OMUCHIBATH) OOHIME U CHEHU(PUUECKHE XUMHUYECKHUE
CBOMCTBAa IPOCTBIX M CJOXKHBIX BEIIECTB, IOATBEPKAAsl OIMCAaHUE
IIpUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHMI COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIUM;

COCTaBJIATb YPABHEHUS DJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEW, MOJHBIE U COKPALLEHHBIE YPABHEHUS PEAKLIUNA HOHHOTO



oOMeHa, ypaBHEHHUS PpEAKIUW, TOATBEPKIAIONMNX CYIIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MTOCPEJICTBOM COCTABJICHUS DJICKTPOHHOTO OalaHCa dTUX PEaKIIHiA,
IIPOTHO3UPOBAaTh CBOMCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKaHUS XHWMHUYECKHX IPEBpAlCHUN B Pa3IUYHBIX
YCIIOBHUSX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJICKYJISIPHYIO H MOJIAPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEMEHTa 10 Gdopmyse
COCIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTEH PACUETHI
10 YPAaBHEHUIO XUMUYCCKOU PEaKInu;

cobmoaaTh  MpaBWia  IOJB30BAaHUS  XUMHYECKOM  IMOCYAOM  H
na0opaTopHbIM  000pyIOBaHUEM, a TaKXKe TMpaBwia oOOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHSIMH TI0 BBITIOJHEHHUIO
7a00paTOPHBIX XWMHUYECKHX OMBITOB 110 TIOJYYCHHIO W COOHMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHaKa U yTIIEKUCIIOTO ra3a);

IPOBOJMTh  PEAKIIUM, IOATBEPKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
uoaua-, kapbonat-, docdar-, cunmkar-, cyiabdar-, TUIPOKCHI-HOHBI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINEC B
BOJIHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIC OIEpPAlIMM MBICIUTEIBHON JEATCIbHOCTH — aHallu3
U CHHTE3, CpaBHEHHE, OO0OOINCHHE, CHCTEMAaTHU3allli0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3€ — I M3yYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOII0JICHUE, M3MEPEHUE, MOJICITUPOBAHUE, IKCIICPUMEHT (peajbHbId H
MBICJICHHBIH ).



TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB
Ne HaumeHoBaHuUe pa3iesioB u DJiIeKTpoHHbIE (HU(POBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. [lepBonavajbHbIe XUMHYECKHE MOHSITHSA
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 9 bubmuorexa [JOK

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

YeJIoBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bu6nunoreka [IOK

' peakuuu https://m.eds00.ru/7f41837c

Hroro no paszneny 20

Pa3nen 2. Baxkneiilnue npeicTaBuTe M HEOPraHNYECKUX BeIIECTB
21 Boznyx. Kucnopon. Ilonstue 5 bubmuoreka [IOK

' 00 oKcHIax https://m.edso0.ru/7f41837¢
59 Bonopoa.Ilonarue o kucinorax 8 1 bubmuoreka [IOK

' ¥ COJISX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBAHHUSX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnuotexa [JOK

' HEOPraHWYIECKHMX COEIUHEHUM https://m.eds00.ru/7f41837¢

Hroro o pasueny 30

Pasznea 3. [lepuoanueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3j1emMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[lepuoauueckuii 3aK0H U

31 IIepnoanueckas cucrema 7 bubnuoreka [IOK
XHUMHUYECKHX 31emMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroMa
XuMu4eckas CBS3b.

3.2 OKHCIUTEIBHO- 8 bubmorexa HOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUN
bubnuorexa [JOK
Hroro o pasaery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KUIIACC

KosmyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypcbl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [loBTOpEeHue u yrayOnenue 3HaHUM 5 1 bu6nuoreka [IOK
' OCHOBHBIX Pa3JIeNoB Kypca 8 Kinacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnmnoreka [JOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIIUS. 8 1 1 bubnmnoreka [JOK
' XUMHYECKUE PEAKIIMU B PACTBOpaAx https://m.edso00.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. Hemeraaibl M UX cOeHHEHUA
51 OO0m1as xapakTepuCTUKa XUMUYECKHIX 4 1 bubnmnoreka [JOK
' siementoB VIIA-rpynmsr. agorenst https://m.edso0.ru/7f41a636
OO0m1as xapakTepuCTUKa XUMUYECKHIX
2.2 BHCﬁCHTOE VIAI-)F nbl. Cepa u e€ 6 bubmorera HOK
' PYHHRL &P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO0mast xapaKTepUCTHKA XUMUIECKAX
2.3 Z-)J'IeHl\ieHTO]f VA-? nnbl. A30T, pocdop u ux 7 1 bubmorexa [JOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO01mmast XapaKTepUCTHKA XUMHYECKIX
24 BHGHI\ieHTO]f IVAI-) nbl. YTIepoa u 8 1 2 bubmorexa HOK
' . TPYTHIBL post https://m.eds0o.ru/7f41a636
KPEMHUI U UX COeTUHEHUS
Wroro mo pazaeny 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

Paszaea 3. Merajiibl 4 HX COeXHHEHHUA

. bu6nmorexa [IOK
31 Obmpte CROACTE METaII0B 4 https://m.eds00.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkuelimue MeTaiuibl 1 UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro o pazaeny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
bubnuorexa [JOK
4.1 BemiectBa 1 MaTepuaibl B )KMU3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




HOYPOYHOE IIVTIAHUPOBAHHUE

8 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara ungpoBbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bceero U3y4yeHHsl | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Posb XumMuu B KU3HH 1 5 09 bu6nuoreka [IOK
yejoBeKa. Tena 1 BelecTsa ' https://m.edsoo.ru/ff0d210c
bubnuorexa [JOK
2 IT 1 7.09
OHSITHE O METO/aX MO3HAHUS B XUMHUHU httos://m.edsoo.ru/ffod227e
[TpakTiueckas paborta Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOpUU U IPUEMBI 1 1 12.09 bubmuorexa [JOK
obpaineHus ¢ 1a60paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
YucTteie BemecTBa U cMecH. CriocoOb! bu6nuorexa [IOK
4 . 1 14.09
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 «lfaz eJIeHue cﬁeceﬁ (Ha mpumepe 1 1 19.09 bubmmorexa LHOK
a N pHMEp ' https://m.edsoo.ru/ff0d28c8
OUYMCTKU TTOBApEHHOU COJIN)»
6 DuU3NvecKnue U XUMUYECKUE SIBIICHUS. 1 21.09 but6mmorekxa [IOK
XuMHUecKasl peakuus ) https://m.edsoo.ru/ff0d37fa
but6mmorekxa [IOK
7 A 1 26.09
TOMBL H MOTSKyIH https://m.edsoo.ru/ff0d2a6c
8 [TpocThIe U CITOKHBIC BEIIECTBA 1 28.09 Bubmmorexa [IOK
P - ' https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUe AJIEMEHTHI. 3HAK! bubnuorexa [JOK
9 1 3.10
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8



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/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

OrHOCUTEIbHAA aTOMHAs Macca.

bu6nmoreka [IOK

10 5.10
OTHOCUTENBHAs MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
3aKO0H IMOCTOSHCTBA COCTaBa BEILIECTB.

11 Xumnueckas Gpopmyia. BaieHTHOCTD 10.10 bubmiorexa LIOK

pMYyJa. ’ https://m.edsoo.ru/ff0d2eae
aTOMOB XHMUYECKHX DJIEMEHTOB

12 Xumnueckue hpopmyisl. OTHOCUTEIEHO 110 bubnuoreka [IOK
MOJICKYJISIPHAS] Macca. ' https://m.edsoo.ru/ffod2eae

13 MaccoBas noist XUMHYECKOTO dJIEMEHTA 17.10 bu6nuoreka [IOK
B COEAMHEHUU ' https://m.edsoo.ru/ff0d350c
BrrunciieHusa Koau4ecTBa, MacChl

14 BEIECTBA 10 YPABHEHUSIM XUMHUYECKUX 19.10 bubmmorexa [JOK

HeeTRatio yp ' https://m.edso0.ru/ff0d5708
peaKImii
bu6nuorexa [IOK
15 ATOMHO-MONEKYIIpHOE YUCHHUE 24.10
yp yi https://m.edsoo.ru/ff0d2d50
3aKOH COXpaHEHMsI MAcChl BEILIECTB. bu6muoreka [IOK

16 26.10
XUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88

bu6nuorexa [IOK

17 THIBI XUMHYECKHUX peaKIui 7.11

peaxtt https://m.edsoo.ru/ff0d5230

18 [Ipu3Haku U yciaoBUs MPOTEKAHUS 9.11 bu6muoreka [IOK
XAMHYECKUX PEAKIUI ' https://m.edsoo.ru/ff0d3al6
Knaccudukarus XuMHIECKHUX peaKIuii

19 (coe I/IH(I;HI/ISIH a3JI0KEHUS 3a1$1)e elf{ml 14.11 Bubmmorexa [IOK

A P ’ Hl ’ ) https://m.edsoo.ru/ff0d3f34
obMmeHa)

20 Kontponbnas padota Nel o teme 16.11 bubmuoreka [IOK
«BellecTBa 1 XUMHYECKHAE PEAKLIAN ' https://m.edsoo.ru/ff0d4290
Kucnopox, ero obias

POA R but6mmoreka [IOK

21 XapaKTePUCTUKA, HAX 0)KICHUE B 21.11

PUPOJIE U TIOTyUYCHHE.

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4

CaoiicTBa kucioposa. Boznyx — cmech

bubnmoreka [IOK

22 .C .K — 23.11
1a30B. LOCTAR POSAYXa. RHCIOPOA https://m.edso0.ru/ff0d448e
3JIEMEHT ¥ TIPOCTOE BEIIECTBO.
[Ipumenenue kucinopoaa. dusnyueckue
Y XMMHYECKHUE CBOMCTBA KHUCIOPOIa bubnmnoreka HOK
23 28.11
(peakiuu OKUCIICHUS, TOPEHHE). https://m.edsoo.ru/ff0d4614
[TonsiTue 00 okcuaax
[TpakTrueckas pabota Ne 3 o Teme
24 «Ilonmydenne u cobnpanue KUCIOpoaa 30.11 bubmmorexa [JOK
i _ P poaa, ' https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOMCTBY
bubnuorexa [JOK
25 O30H. AJIOTpONIUS KUCIOPOA. 5.12
p pos https://m.edsoo.ru/ff0d497a
bubnuorexa [JOK
26 B 7.12
OSHIy% M €10 COCTan https://m.edsoo.ru/ff0d4c4a
97 Bonopon — anemeHT u nipocroe 1512 bu6muoreka [IOK
BelecTBo. Haxoxaenue B nmpupoe ' https://m.edsoo.ru/ff0d4dd0
bu6nuorexa [IOK
28 Caotii 14.12
BOMCTRA H TPHMEHEHHC BOA0pOa https://m.edsoo.ru/ff0d4790
[IpakTuueckas padbora Ne 4 o Teme
29 «ITonmydenue u coOupaHue BOIOpoIa 19.12 brbmmorexa LOK
i . P AOpOAd, ' https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBOMCTBY
but6mmorexa [IOK
30 Bona 21.12
A https://m.edsoo.ru/ff0d4ddo
31 dusnveckue U XMMAYECKUE CBOMCTBA 26.12 but6mmorekxa [IOK
BO/JIBI ' https://m.edsoo.ru/ff0d587a
Bona kak pactBopurens. HachileHHbIE
A P P - but6mmoreka [IOK
32 Y HEHACBIIIEHHbIE pacTBOpbl. MaccoBas 28.12

JIOJISl BEIIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d5b40

[TpakTrueckas padora Ne 5 o Teme
«[IpuroroBiieHre pacTBOPOB C

bu6nmoreka [IOK

33 9.01
OIpeEeIEHHON MaCCOBOU J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

34 Konuuectso BeniectBa. MoJib. 1101 bubmuorexa [JOK
MounsipHas macca. ' https://m.edsoo.ru/ff0d50d2
Brrunciaenuss o0néma, KoJIudyecTBa

35 BEII[ECTBA rasa 110 €ro U3BECTHOM 16.01 bubmmorexa [JOK

. - ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITU 00bEMY

36 MomnsipHblii 00bEM Ta30B. 3aKOH 18.01 bu6nuoreka [IOK
Asorapo ’ https://m.edsoo.ru/ff0d542e
B cie 00BEMOB Ta30B 110

- BIYHMCIIEHUS 00BEMOB T - BuGmorexa LOK
ypaliHeHI/IIO peaxiuu Ifa OCHOBE 3aKOHa . httos://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B

38 Konrtponbnas padora Ne2 no teme 25 01 bu6muoreka [IOK
«Kucnopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
OKcupl: cOCTaB, KiIaccuduKaIus, bu6nuorexa [IOK

39 30.01
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

bu6nuorexa [IOK

40 I'mppokcuapl. OcHOBaHUS. 2.02

AP s https://m.edsoo.ru/ff0d4dd0

41 XuMHndeckre CBONCTBA KUCIOTHBIX, 6.02 bu6nunorexa [JOK
OCHOBHBIX ¥ aM()OTEPHBIX OKCUIOB ' https://m.edsoo.ru/ff0d664e

bu6nunorexa [JOK

42 AMdoTepHBIe OKCHBI U TUAPOKCHIBI 8.02

Porep A AP A https://m.edsoo.ru/ff0d59e2
Kucnotsr: coctas, knaccuduxaus, bubmuorexa [JOK

43 13.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

44 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, 1500 bu6nunoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XMMHYECKHUE CBOMCTBA

bu6nmoreka [IOK

45 20.02
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnoco((SLII)Hon )eHI/IH XI/IMI/I‘-IZ](I?)KI/IG 22.02 bubmmorexa [JOK
. e ’ ' https://m.eds00.ru/00ad9474
CBOIiCTBa
bu6nmoreka [IOK
47 XUMHYECKUEe CBOMCTBA COJei 27.02
https://m.edsoo.ru/ff0d67ca
[TpakTuueckast pabota Ne 6. Pemenue
48 AKCIEPUMEHTAIBHBIX 337a4 10 TEME 2902 bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
KonTponpHas padora Ne3 o teme
49 "OCH(I:BHI)IG KJII;CCBI HEOPTaHUYECKUX 5.03 bubamorexa LIOK
o P ' https://m.edsoo.ru/00ad9ela
COETMHEHU N
50 Knaccudukamms xuMuaeckux 203 bubnmnoreka [JOK
9IIEMEHTOB ' https://m.edsoo.ru/00ad9a50
Ileproauueckuii 3aK0H U
pHOA bubmmorexa [JOK
51 [leproauueckas cuctemMa XUMHYECKHX 12.03
https://m.edsoo.ru/00ada52c
aneMenToB . 1. Menneneepa
52 Ctpoenune atomoB. COCTaB aTOMHBIX 14.03 bubnmnoreka [JOK
snep. M3orombl ' https://m.edsoo.ru/00ada342
53 Pacrnipenenenuie 2eKTpoOHOB 1O 1903 bubmuoreka [IOK
OHEPreTUYECKUM YPOBHAM ' https://m.edsoo.ru/00ada6bc
3nauenue [lepuoaudeckoro 3aKoHa Ass
54 pa3BUTHUA HAyKU U npakTuku. /1. 1. 2103 bu6muoreka [IOK
MenneneeB — y4€HbIN, TEAAror U ) https://m.edsoo.ru/00ada96e
rpaXXaaHUH
55 DIEKTPOOTPULIATETLHOCTH aTOMOB 4.04 bubnmoreka [JOK
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XUMHUYCCKUX 3JIEMCHTOB

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

56 3HavYeHHE NMEPUOTUICCKOr0 3aKOHA 9.04 bubnnorexa LIOK
https://m.edsoo.ru/00ad9ffa
57 DIIEKTPOOTPULIATENHHOCTh XUMHUYECKUX 10.04 bubnmnoreka HOK
AJIEMEHTOB https://m.edsoo.ru/00ad9ch2
58 OCHOBHBIE BUIBI XUMUYECKOHN CBI3U 11.04 bubnnorexa LIOK
https://m.edsoo.ru/00ada52c
bubnuorexa [JOK
o9 (CTeIeHb OKUCIeHIA 16.04 https://m.edsoo.ru/00adae28
XapakTepucTuKa XUMHUYECKOTO
60 3JIEMEHTa 110 €TI0 IOJ0KCHUIO B 18.04 bubmuorexa [JOK
ITepuonunueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MemneneeBa
bubmmorexa [JOK
61 Nonnas xumudeckas CBs3b 23.04 https://m.e dSO(I)l.ru 100adac34
62 KoBanenTnast nmosisipHasi Xumuaeckas 25 04 bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHasi XuMHUecKast 30.04 bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
64 OKHCIUTETBPHO-BOCCTAHOBUTEIbHBIC 705 bubmuorexa [JOK
peakiuu https://m.eds00.ru/00adb076
65 KonTtponbsHas padota Ne4 o teme 14.05 bubmuoreka [IOK
«Ctpoenue aroma. XUMHUYECKas CBA3b) https://m.edso0.ru/00adb486
bubmuorexa [JOK
66 OKHUCIUTENN U BOCCTAHOBUTEIIU 16.05 https://m.e dSO(I)l.ru 100adb076
67 PesepBublit ypok. O0o01IeHNE U 2105 bu6nuorexa IIOK
CHUCTEMAaTU3aLMS 3HAHU I https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111eHNE U 23.05 bu6muoreka [IOK
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cHCTEeMaTH3aIus 3HaHUI

https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
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https://m.edsoo.ru/00ad9cb2

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl

1 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 5 09 bubmuorexa [JOK
peaknuu ' https://m.edsoo.ru/00adcade
TemnoBbie 2P PEKTH XUMHUIECKUX bu6nuoreka [IOK

2 . 1 7.09
peakui https://m.edsoo.ru/00adb59

3 CKOpOCTh XMMUYECKUX PEAKIINI 1 12.09 bubmiorexa LIOK

p pearh ' https://m.edsoo.ru/00adb6b6
[Tpaktuyeckas padora Ne 1.

4 «M3ydyeHue BIUSHUS YCIOBHI 1 1 14.09 bubnmnoreka [JOK
[IPOBEICHNS XUMUYECKOU peakliuyi Ha ' https://m.edsoo.ru/00addbfa
€€ CKOPOCThb)

Konrtponbnas padora Nel o Teme
5 «[ToBTOpEHME U YTITyOJIeHUE 3HAHUI 1 1 19.09
OCHOBHBIX pa3/ieJioB Kypca 8 kimacca»
bu6nunorexa [JOK
6 OOpaTtumbie peakIuu 1 21.09
P peartt https://m.edsoo.ru/00adb7e2

7 CymrHocTh Tporiecca 1 26.09 bubnmnoreka [JOK
ANEKTPOIUTUYECKON TUCCOLMALUN ' https://m.edsoo.ru/00adbac6

8 Jlucconmarnyst KHCIIOT,0CHOBAaHUH B 1 5809 bu6nuorexa [JOK
coJtei. ' https://m.edsoo.ru/00adbcb0
Teopus 2NEKTPOIIUTHUYECKON

P P bubmuorexa [JOK

9 nuccormani. CHIIBHBIE U clIa0bIe 1 3.10

AIIEKTPOJIUTHI

https://m.edso0.ru/00adcd68
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bu6nmoreka [IOK

10 [TousaTHe 0 TUAPOIN3E COJIEH 5.10
P https://m.edsoo.ru/00add9d4
[TpakTrueckas padota Ne 2 o Teme
Pemenue sxcriepuMeHTAIBHBIX 32124
11 o teme "CBoiicTBa 10.10 buGnnorexa LIOK
. . ) https://m.edsoo.ru/00ade348
KHUCJIOT,0CHOBAHHUI U COJIEH Kak
AIEKTPOIUTOB"
Kontponbnas padota Ne2 o teme
12 «DNEKTPOIUTHYECKAS TUCCOLIAAINA 12.10 bubnnorexa LIOK
p A HHAHHA- ' https://m.edsoo.ru/00addec0
XHUMHYECKUE PEAKIIUU B PaCTBOPaX»
13 XapakTepucTUKa raJIOr€HOB 17.10 bubnnorexa LIOK
p P ' https://m.edsoo.ru/00adbe9a
O01as xapakTepucTUKa rajJIOreHOB.
14 XI/III;I/III/I‘-IGCKI;/IG CBI;ﬁCTBa Ha IIpUMepe 19.10 bubnnorexa LIOK
pHUMep ' https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogopona. ConsHas KUCIIOTa,
15 XI/IMII/)II{eCI)jI/IE CEOP'ICTBa IIOJIYUECHUE 24.10 bubnmorexa HOK
’ yd ’ ' https://m.edsoo.ru/00ade104
MpUMEHEHUE
[TpakTuyeckas padora Ne 3 o Teme
16 «[Tonyuenue aMMuaka, U3y4eHNE €ro 26.10 bubnnorexa LIOK
_ i > T3V ) https://m.eds00.ru/00adf180
CBOWCTB»
17 XapakTepUCTHKA KUCIOPOIa U CEPBI 7.11 bubnnorexa LIOK
p P poa p ' https://m.edsoo.ru/00adc28c
18 CBoIicTBa M TPUMEHEHHUE CEPBI 9.11 bubnmorexa LIOK
P p ' https://m.edsoo.ru/00add448
19 CepoBoaopoi, cTpoeHue, Gu3nuecKue 1411 bubnuotexa [JOK
U XMMHUYECKHE CBOICTBA ' https://m.edsoo.ru/00ade802
buo OK
20 Oxkcuasl cepsl. Cepuucras u CepHas 16.11 nosmoreka L1

https://m.edso0.ru/00adea28
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KHCIIOTa, PU3NIECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE

[Tpaktuueckas padora Ne 4 Permenue

21 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME 21.11 bubmmorexa HOK
. P | A ) https://m.edsoo.ru/00ae027e
Kucnopon u cepa".
OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB
99 VA-rpynsl. A30T, paclipoCTpaHeHHE 2311 bubnmnoreka [JOK
B IPUPOJIE, GU3HICCKHE U ' https://m.edsoo.ru/00adeea6
XUMHUUYECKHUE CBOICTBA
AMMHaK, ero (pu3nM4YecKue u
23 XUMHUYECKHE C(]13)OI7'ICTBa MOJIyUYEHUE U 28.11 bubmorexa LOK
’ ¥ ’ https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[Tpaktuyeckas padora Ne 5. Pemenue
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME bu6nuorexa [IOK
24 . 30.11
«BaxHelIne HeMeTaJUIbl U X https://m.edso0.ru/00ae0bf2
COEIUHEHUS
KoutponsHas padora Ne3 o teme
25 «Ba)i(l:{eﬁmue EeMeTaJmm U UX 5.12 bubmmorexa [TOK
' https://m.edsoo.ru/00ae0el18
COEIUHEHUS
bu6nuorexa [JOK
26 Conn aMMOHUA 7.12
https://m.edsoo.ru/00add5d8
97 A3oTHas Kuciora, e€ pusnveckue u 1512 bubnuotexa [JOK
XUMWUYECKHE CBOMCTBA ' https://m.edso0.ru/00adf306
bu6nunorexa [JOK
28 CoJi a30THOI KUCIOTBI 14.12
https://m.edsoo.ru/00add8b2
Docdhop. Oxcun docdopa (V) u
$op A bocpopa (V) but6mmoreka [IOK
29 docdopHas kucnora, puznuecKue u 19.12

XUMHUYCCKUC CBOI>'ICTBa, MOJIYUYCHHUC

https://m.edsoo.ru/00adf68a
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Yrnepon, pacnpocTpaHEeHUE B

30 npupoe, GU3NIecKue U XUMHUIECKHe 21.12 Bubmiorexa LIOK
8 https://m.edsoo.ru/00adfd9c
CBOIiCTBa

31 XHUMHUYECKUE CBOWCTBA YIVIEPOAA. 26.12 bubnuoreka [IOK
AncopOrnust. https://m.edsoo.ru/00addd12
Oxkcuppl yraeposa, ux Gpusndyeckue u
XUMHYECKHE CBOMCTBA.

32 DKoJorn4ecKue npooiIemsl, 28.12 bromiorexa LIOK

https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuJoM yriaepoaa (IV)
YTJIEKUCIIBIN Ta3, yrapHbli ras
N bubnuorexa [JOK

33 VYroinbHas KUCI0TA U €€ CoNu 9.01 https://m.edso0.ru/00ae006¢
[TpakTiueckast pabota Ne 6 o Teme

34 "JKEcTKOCThL BOABLI M METOIBI €€ 11.01 bubmmorexa [JOK

| https://m.edsoo.ru/00aelae8
yCTpaHEHHs
N bubmorexa [JOK

35 KpemHuii u ero coegHeHUs 16.01 https://m.edso0.ru/00ae080a

bu6nuorexa [IOK

36 KpemHueBas kuciaora u ee Coiu. 18.01 https://m.edsoo.ru/00ade48s
OO01mas XxapakTepuCTUKa XUMHYECKHUX
3JIEMEHTOB — METAJLIOB.

37 Mertannuueckas CBsI3b U 2301 but6mmorekxa [IOK
METAJIINYECKAs! KpUCTAIIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METAJIJIOB
Haxoxnenue B mpupone.

XUMHYECKUE CBOMCTBA METAJIJIOB. bubmuorexa [JOK

38 25.01

DIIEKTPOXUMUYECKUHN PST
HanpsHKeHUH METAIIIIOB

https://m.edso0.ru/00ae1156
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bu6nmoreka [IOK

39 C .01
fIaset 30.0 https://m.edsoo.ru/00ade64a
bu6nmoreka [IOK
40 2.02
[enourpie meTanbl https://m.edso0.ru/00ael4b?2
41 [[lenoyHo3eMeNIbHBIC METAIIIIBI — 6.0 bubmuorexa [JOK
KaJIbLUI U MarHuit ' https://m.edsoo.ru/00ae15e8
42 Baxneiiime coenMHeHns KaabIAsA 8.02 bubmorexa [IOK
A 1 ' https://m.edsoo.ru/00ae15e8
. bubnuorexa [JOK
43 A 13.02
TTEOMUITHH 3.0 https://m.edsoo.ru/00aelc64
44 Baxueime coeqMHEHNS aTIOMUHUS 15.02 bubmorexa LOK
A ' https://m.edsoo.ru/00ade64a
bubnuorexa [JOK
45 XK 20.02
eeso https://m.edso00.ru/00ae1d86
bubmmoteka [IOK
4 22.02
6 Coepprenms Kxenesa 0 https://m.edsoo.ru/00adec8a
[Tpaktuyeckas padora Ne 7. Pemenue
47 HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME 27,02 bubnmnoreka [JOK
«Bakueiime MeTajIbl U UX ' https://m.edsoo.ru/00ae3de8
COETUHEHUS
bu6nunorexa [JOK
48 O 29.02
PrafiHeCKast XM https://m.edsoo.ru/00adec8a
49 IIpenenbHble HACBIILIEHHBIE £ 03 but6mmorekxa [IOK
YTJIEBOIOPOIBI ' https://m.eds00.ru/00adf518
50 HenpenenpHbie HEHACHITIIEHHBIE 703 bu6nunorexa [JOK
YTIIEBOJOPOIBI ’ https://m.edso00.ru/00adfc20
51 [Tonumepst 12.03 Bubmmorexa LIOK

https://m.edsoo.ru/00ae054e
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50 [Ipon3BoHbIE YIIIEBOIOPOIOB. 14.03 bubnuoreka [IOK
CrupThl. ' https://m.eds00.ru/00ae1156
53 Kap6onoBbie kucinoTsl. ClioKHBIE 1903 bubnuoreka [IOK
3¢upsl. JKups. ' https://m.eds00.ru/00ae1278
bubmuorexa [JOK
54 VYrieBoib 21.03
A https://m.edsoo.ru/00ae14b2
55 AMMHOKUCHOTHI. benku. 4.04
Kontponbnas padota Ne4 o reme
56 «Baxxueunmme MeTauibl 1 UX 9.04
COCITUHEHUS»
JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubnuorexa [JOK
57 10.04
YCTpaHEHUS https://m.eds00.ru/00ae1886
58 AM@oTepHbIe cBOMCTBA OKCHIA U 11.04 bu6muoreka [IOK
TUJPOKCHIA ' https://m.edsoo.ru/00aelc64
59 OKcuabl, THAPOKCUIBI U COJIM XKene3a 16.04 bubnmnoreka [JOK
(1) u xeme3a (1) ' https://m.edsoo.ru/00ae35e6
O06o0011eHEe U cUCTeMaTH3aIHs
60 o . 18.04
3HAHUU
Boruncnenus o ypaBHeHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIU OJIUH U3
61 peareHToB /1aH B U30BITKE WU 23.04 bubmuoreka [IOK
COJIEPXKUT pUMeCH. Beruncnenns ' https://m.eds00.ru/00ae1750
MacCCOBOH JIOJIM BBIXO/1a MTPOTyKTa
peakun
O600611eHre U crucTeMaTu3alus
62 o 1 25.04
3HAHUH
BemectBa u Matepuansl B bubmuoteka [IOK
63 B P 30.04 uomiorexa I

IOBCEIHEBHON KU3HU YeJIOBEKa

https://m.edso0.ru/00ae3f50
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64 XHUMHUYECKOE 3arps3HEHUE 1 705 bubnuoreka [IOK
OKpY>KaroIIel CpeJibl ' https://m.eds00.ru/00ae4270

65 Ponb xumuu B penieHnu 1 14.05 bubnuoreka [IOK
9KOJIOTHIECKUX MPOOIEM ' https://m.eds00.ru/00ae4270
PesepBHbIil ypok. O0001ICHHE U bubnmoreka [JOK

66 . 1 16.05
CUCTEMATU3alMs 3HAHUU https://m.edso0.ru/00ae0dOa

67 PesepBHblit ypok. O6001IeHNE U 1 2105 bu6mmoteka [IOK
CHCTEMATH3aIUs 3HAHU I ' https://m.edsoo.ru/00adb33c
PesepBHblit ypok. O0o01IeHNE U bu6mmoreka [IOK

68 . 1 23.05
CHUCTEMAaTU3alLMs 3HAaHUH https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJJUYECKOE OBECIIEHEHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

» Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman @.I"., AKiionepHOe 00IIECTBO

«3narensctBO «lIpocBemienue»

METOJNYECKHUE MATEPHAJIBI J1JISA YUYUTEJISA
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