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IMNOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1O XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs
COCTaBlicHa Ha OCHOBe TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (hesiepaibHOM padoyueil MporpaMMbl BOCITUTAHUS
U C YYETOM KOHUEMIMM TMPENoJaBaHusi yY4yeOHOro mpeaMera «XUMHS» B
oOpa3zoBaTenbHbIX opranuzamusax Poccuiickoit @enepanum.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LENsIX, OOIIel cTpaTeruu
oOy4eHHsl, BOCHUTAHUS U Pa3BUTHs OOYYAIOMIMXCA CPEACTBAMU Y4eOHOTO
npeaMeTa, yCTaHaBJIMBaeT  00s3aTeNbHOE 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 OCBOCHHUS OCHOBHOHM 0Opa3oBaTebHOU
IporpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOoBaHUH K
pe3ynbTaTam 0O0y4eHHUs XUMUW Ha YPOBHE 1IeJIeH U3y4YeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATENILHON JI€ATEIbHOCTH OOYYalolerocsi MO OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XWMHH CIYXKUT OCHOBOM [JIsi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOydaromierocsi, ero MnpejCcTaBiICHUN O MaTepUaATbLHOM EIMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XUMHEH TPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPruu U 00 HDBOJIIOIMU BELIECTB B MPHUPOJE, O MYTIX PEIHICHUS TJI00aTbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI 4YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM,
MUIIEBON U SKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peayiu3allid  BO3MOXKHOCTEH 1T CaMOpPa3BUTUS U
dbopMHUpOBaHUS KYJIBTYpHI JINYHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHON 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 JACSITEIHHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MJIsia HA €JMHCTBO MPUPOBI M YEIIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YUaIOIIUXCS;



crocoOCTByeT (hOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
oOpa3zoBaHne 00Y4YaAIOIINUXCSI.

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 TOHSTHN
OpraHUYEeCKON XUMHH.

CtpykTypa cojepskaHusl MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk €€ uzyudeHuro. ColiepKaHHUE CKIIAJbIBACTCS W3 CHUCTEMBI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUNA O XUMUYECKOU
peakiuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BaHbI [0 MPHUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX NPEACTaBICHUN
Pa3HOro ypOBHS:

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

— Ilepuognueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUEHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpEACTaBICHUM 00 HIEKTPOJIUTHYECKON JTUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTudeckue 3HaHMUS PACCMATPUBAIOTCA HA OCHOBE OAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJHSS (QYHKIIMN OOBSICHEHUSI M TTPOTHO3UPOBAHUSICBONCTB,
CTPOCHUS ¥ BO3MOKHOCTEHN MPAKTUYECKOTO NPUMEHEHHUS U TTOJIYYEHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMmbl MO XHMHH  CHOCOOCTBYET  (POPMUPOBAHUIO
MPEJICTABIICHUS O XUMAYECKOW COCTABJISIOIIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOM MPUPOJIbI, IEHHOCTHOIO OTHOUIEHUSI K HAYYHOMY 3HAHUIO U METOJlaM
MO3HaHUS B Hayke. M3yueHrne XMMHUU MPOUCXOJIUT C MPUBJICUCHUEM 3HAHUMN U3
paHee W3YUYEHHBIX YUEOHBIX MpeaMeToB: «OKpyX arolmuil MUp»,

«buonorus. 5—7 knacce» n «dusuka. 7 Kiacey.

[Ipy wu3yyeHHM XUMHHM TPOUCXOAUT (POPMUPOBAHWE 3HAHUNW OCHOB
XUMHUYECKON HayKu Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
NEATEeIbHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHWUU CHUCTEMBI XUMHYECKHX
3HAHUN — BaXHEUTNX (haKTOB, TIOHSTHI, 3aKOHOB M TEOPETUYECKHUX MOJIOKCHUH,
JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B



OpUOOIIEHNH K HayYyHbIM METOAAM TO3HAHHWS 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 u3yyeHUu XMMHUU HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs BaKHOE
3HAYECHHE MPUOOPETHN TaAKUE LEIH, KaK:

— (dopmupoBaHHe WHTEIUIEKTYalbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM a/1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYECKOe MpUOOIIEHHUE
oOydJaronmxcsi K CaMOCTOATEIbHON IO3HABATEIbHOM JI€ATEIbHOCTH, HAyYHBIM
METOJIlaM TO3HaHUS, (POPMUPYIOIIMM MOTHUBAIMIO M Pa3BUTUE CIIOCOOHOCTEH K
XUMUH;

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

— (dopmupoBanre oOmEeHd (QYHKIUOHAIBHOM M €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCIE€ YMEHHH OOBICHATH M OIEHUBATH SIBICHUS
OKPYKAIOIIET0 MHPA, WCIOIb3YS 3HAHHS M OIBIT, MOJYyYCHHbIE MPH H3YYCHHUH
XUMUH, TIPUMEHATH UX TP PEIICHUH TTPOOJIEM B TTIOBCEIHEBHOM KU3HU H TPYIOBOM
NEeSATENbHOCTH;

— (¢opMmHupoBaHHE y OO0OydYalOIIMXCA TYMAaHUCTHYECKUX OTHOILECHHUH,
MOHUMAHUSl [EHHOCTH XUMHUYECKUX B3HAHUM IS BBIPAOOTKH DSKOJOTHYECKU
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
CaMOBOCIHUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY Npo¢uis U HampaBlIE€HHOCTH JNajbHEHIIero
oOy4JeHwus.

OO6111ee YnCio 4acoB, OTBEAEHHBIX JIJIS1 U3yUYEHUS] XUMUU HAa YPOBHEOCHOBHOTO
oOmero obpaszoBanusi, cocrabiser 136 yacoB: B 8 kiacce — 68 vacoB (24aca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



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. ATPErarHoe€ COCTOSHHUE
BemiecTB. [loHsATHEe O MeTojax MO3HAHUS B XUMHUM. UYUCThIE BellleCTBA U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE 3JE€MEHThl. (CHUMBOJBI XHUMHYECKUX
sneMeHTOB. [IpocThie U cloXKHbIE BeleCTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuyeckas popmyiia. BaleHTHOCTh aTOMOB XMMUYECKUX 3JIE€MEHTOB.3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAs
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUUYECKOTO AJIEMEHTa B COCIMHEHUU.

KonnuectBo Bemectsa. Monb. MonsipHas macca. B3anmocBsi3p KoJM4uecTBa,
MacChl M 4YHCJIA CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHUH.

Ou3NYecKre U XUMHUUECKUE SIBICHUSA. XUMUYECKAs peakuusi U €€ MpU3HaKu.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccuduxanms
XUMUYECKUX PEaKIUi (COeAMHEHUS, Pa3I0KEHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepuMenm:

3HAKOMCTBO C XUMHYECKOU MOCY0H, MpaBwiiaMu paboThl B JlabopaTopuu 1
npuémMamu oOpaleHus: ¢ J1abopaTopHbIM 00OpPYAOBaHUEM, U3YUCHUE U OMUCAHUE
bu3UYECKX CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIISCTB, HaOIOJCHUE
dbu3nyeckux (IUIaBJICHUE BOCKa, TasHUE JibJla, pacCTUpPAHHUE caxapa B CTYIKeE,
KUTIEHUE W KOHJEHCAIMS BOJbI) U XUMUYECKUX (TOpPEHHE CBEUM, MPOKATUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SIBJICHUM, HAOII0ICHHE U
ONMCAaHHUE MPU3HAKOB IMPOTEKAHUS XUMHYECKHX peaKUuuid (pas3iioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKEHHUE THUIPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMoJIecTBUE Kene3a ¢ pactBopoM coiiu meau (1),
M3Yy4eHUE CIOCOOOB pa3JelCHUs] CMECed: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHHE,
BhITIAPUBAHUE, JUCTHUIAIUA, XpoMaTorpadusi, MPOBEJCHNUE OUYNCTKH TTOBAPEHHON
coiv, HaOJIOJEHWE W  ONHCAHWE  Pe3yJbTAaTOB  MPOBEIACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHUE MOJeNIed MOJEKYI
(1IapoCTep>KHEBBIX ).

Baxueluue npeacTaBuTe/Id HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razo. CocraB Bo3ayxa. Kuciopoa — 3ieMeHT W MpOCToe
BemiecTBO. Haxoknmenue kucimopoga B TpUpoje, (Pu3Mdeckne M XUMHUYECKUE
cBoiictBa (peakmuu TopeHus). Okcunapl. [Ipumenenue kucimopoma. CriocoObl



MOJIy4YeHHUsl KHUCIopoAa B JabopaTopud M MPOMBINUIEHHOCTH. Kpyroopot
Kuciopoza B mpupoje. O30H — aioTpoIiHas MouGUKaIUs KUCIOpoa.

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

Bonopon —sanemeHT u mpocToe BellecTBo. HaxoxkaeHue Bo1opoia B IpUPO/IE,
du3nuecKre 1 XMuMUYECKHUE CBOMCTBA, TPUMEHEHUE, CTOCOOBI TToJTydeHus. KucnoTsl
U COJIH.

MounsipHbIii 00b€M Ta30B. PacuéTel o XuMuUecKUM ypaBHeHUsIM. Dusnveckue

cBOKcCTBa BOJbl. Bosia kak pactBoputens. PacTBopsl.

HacpliieHHble ¥ HEHACHIIEHHBIE PacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J11 BEHIECTBA B pacTBOpe. XUMHYECKHE CBOMCTBA BOJABI. OCHOBAHHS.
Pone pacTBOpOB B mpHpOJE U B KU3HM 4Yel0BeKa. KpyroBopoT BoAbI B PHUPOJE.
3arpsi3HeHHe NPUPOIHBIX BOA. OXpaHa U OUYMCTKA PUPOIHBIX BO.

Knaccudukanuss Heopranmyeckux coeauHeHuil. Okcuabl. Knaccudukarus
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{(OTEepHbIE) U
HecoseoOpasyromue. Homenkiatypa okcunoB. Dusnueckue © XUMHUYECKHE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKCHUI0B.

OcHoBanus. Knaccudukanust ocHoBaHMI: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XMMHYECKHE CBOWCTBA
ocHoBaHuM. IloyyeHne ocHOBaHUM.

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

Comu. Homenknatypa coseil. @u3ndeckne U XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue coiei.

['eneTnueckas CBsA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COEAMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONPEJEICHUE COAEPIKaHNs KUCIOPOJa B BO3yXe, MOJyUYEHHUE,
coOupaHue, pacno3HaBaHWE M HW3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aMMOJICUCTBHUSI BEUIECTB C KHUCJIOPOJAOM U YCIOBUS BO3HUKHOBEHHS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIeHHEe ¢ 00pa3laMy OKCUI0B U OTIHCaHHE
UX CBOMCTB, MTOJIy4eHUE, COOMpaHue, pacrio3HaBaHUE U U3yUYeHUE CBOMCTB BOAOPOIa
(ropenue), B3ammoneiictBue Bogopona ¢ okcugoM wMeau (II)  (Bo3MoxkHO
UCII0JIb30BaHUE BUAEOMATEPUAJIOB), HAOIIOAEHUE 00pa310B BEUIECTB KOJUYECTBOM
1 wmonb, wuccienoBaHWEe OCOOEHHOCTEM pacTBOPEHHSI BEIIECTB C Pa3IM4YHOU
PacTBOPUMOCTBIO, IPUTOTOBIIEHHE PACTBOPOB C OINPEAECIEHHON MacCOBOM HOJEd
pPacTBOPEHHOrO BEILIECTBA, B3aUMOJICUCTBHME BOJABI C MeTaUlaMU (HaTpUEM U
KaJibI[ueM) (BO3MOXHO HCIOJIb30BAHHE BUAEOMATEPHUAIIOB),



UCCIIEIOBAaHUE OO0pa3l[OB HEOPTraHWYECKHX BEIIECTB Ppa3UYHBIX KJIACCOB,
HAO0JII0ICHHE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYEH,
u3yueHue B3aumo ieiictus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCIOTHI, KUCIOT
C METaJUIaMM, PeaklMil HeUTpaau3aluuu, MOJTy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHME OJHOTO MeTajula JpyTMM U3  pacTBopa COJM, PEIICHHE
AKCIIEPUMEHTAJBHBIX 3aJad o TeMe «BaHellue KIacchl HEOPraHU4eCKUX
COEIMHEHUN.

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

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

Ilepunonnueckuii 3akoH. [Iepuonnueckas cucteMa XUMUYECKUX JIEMEHTOB /.
N. Mengeneea.  KoporkomepuoaHas W JUIMHHOIIEPUOIHAS dhopmbl
[Tepunoanueckoit cuctembl xumMuueckux 31eMeHToB . 1. Menneneesa. [leprobl
u rpynnbsl. Gusndeckuii CMbICI NOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOA U FPYIIIIbI
DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TmepBbiXx 20 XUMHUYECKUX  DJIEMEHTOB
Ilepnonmueckonn cucremnl [[. M. MenneneeBa. XapakTEpUCTUKA XWMHYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

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

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

Xumuueckas cBsizb. KoBaneHTHass (MOjdsipHass W HEMNOJsIpHAs) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. VIOHHas CBA3b.

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

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pa3loB BELIECTB METAUIOB U HEMETAJIOB, B3aMMOJCHCTBUE
IMAPOKCHJIA LMHKA C PACTBOPAMH KHUCJIOT M IIEJIOYEH, IMPOBEACHHUE OIIBITOB,
WUTFOCTPUPYIOIIUX ~ HPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMMA
(ropenue, peakiu pa3ioKEHUs,, COeAUHEHHUS).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXNnpeaMeTHBIX CBsS3€d MpU W3YYCHUM XUMHH B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAyUHbIX
NOHATUN, TAK W MOHATHUH, SBJIAIOLIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO0mme ecTecCTBEHHO--HAyYHbBIC TTOHITHS: HAyYHBIN (aKT, TUTIOTE3a, TEOPHS,
3aKOH, AaHaJU3, CHUHTE3, KiIaccu(ukauusa, IEepUOJAHUYHOCTb, HAOIIIOICHHE,
AKCIEPUMEHT, MOJECIUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®u3uka: MaTepus, aTOM, IIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIHI,
PaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUH 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, (U3WYCCKHUE BEIUYUHBI, CIMHUIIBI
U3MEPEHUS, KOCMOC, MIAHETHI, 3BE3b1, COJHIIE.

buonorus: hotocunTes, nbixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPaNbl, TOPHBIE MOPOAbI, TIOJIE3HBIE
HCKOIIa€MbIE, TOIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKas peaKkus

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHrue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XMMHUYECKUX JIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KaIUs, KAIbLHUS U UX COCAUHEHUN
B COOTBETCTBUU C IIOJIOXKEHUEM »JJEMEHTOB B llepuomnueckoin cucreme u
CTPOEHHUEM HUX aTOMOB.

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 HEOPTAHMYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKuX peakiuii Mo pa3iudHbIM MPU3HAKaM (TI0 YUCITY
M COCTaBy Yy4YaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TeIroBoMy 3 dexTy, mo
W3MEHEHUIO CTETNEHEH OKHMCICHUS XUMHUYECKUX JJIEMEHTOB, MO OOpAaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xuMuuyeckor peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IOHSITHE 0 TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. [lonarue o karammse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BJIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pEAKIUU M TOJO0XKEHHUE XHUMHUYECKOTO
paBHOBECHSL.

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



OKHUCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKUM C  HUCIOJB30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopust 3NEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
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 peakiuid. CBONCTBA KHUCIOT,
OCHOBAHMI U COJIEN B CBETE MPEICTABIEHUN 00 3JIEKTPOIUTHYECKOU JUCCOLUALINH.
KauecTBennsie peaknuy Ha HOHBI. [IoHATHE O TMAPOIIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAUIOB U HEMETaoB (rpagura M ajiMasa), CIOXKHBIX BEIIECTB
(xJopuga HaTpusi), HMCCIEIOBAaHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOM peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, HCCIEJOBAHUE AIIEKTPONPOBOIHOCTH
pPacTBOPOB BEUIECTB, MpOLEcca AUCCOLUALIMY KUCIIOT, LIeJI04el U coJieil (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEO MATEpPHUAJOB), MPOBEACHUE OMNBITOB, WJUIFOCTPHPYIOLIUX
MPU3HAKKM TPOTEKaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJICHHE Ta3a, OoOpa3oBaHUE BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX pPEAKUUN (TOpPEHHME, PEaKLHUH Pa3I0KEHUs,
COCIMHEHHMsI), PpACIIO3HABAHUE  HEOPraHWYECKUX  BEIIECTB C  IOMOIIBIO
KAueCTBEHHBIX PEAKIUN HA MOHBI, PEIICHNE HKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranibl 1 HX cCOeAUHEHUS

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (u3NYEeCKHue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA HA TPUMEPE XJIOpa(B3aMMOICHCTBUE
C MeTaJllaMH, HEMEeTaJulaMH, IejaodaMu). XsopoBojaopod. ConsiHas KUCIOTA,
XMMHUYECKUE CBOMCTBA, TNOJy4Ye€HUE, TMpuMeHeHue. [leilicTBue xjopa U
XJIOPOBOJOPOJA HAa OPTaHU3M YeJIOBEKa. BaxkHele XJI0prIbl 1 UXHAX0XKICHNE B
MIPUPOJE.

O6mas xapakrepuctuka 37aeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue M (u3nUecKue CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(PUKALIMU KHCIOPOaa
U cepbl. XUMUYecKue cBoiicTBa cepbl. CepoBOOpO, CTpoeHue, (u3NYeCKue U
XUMUYEeCKue cBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTETN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, GU3UYECKre U XUMUYECKHUE CBOMCTBA (00IIIME KaK MPEeACTaBUTEIIS
KJlacca KHCIIOT U creuupuyeckue). XuMUUYECKHe Peakiiu, JeKallie B OCHOBE
MIPOMBIIIUICHHOTO CIOCO0a TOJMyYeHUsI CEpHOM KUCIOTHL. [IpuMeHeHuwe cepHoit
KUCIOTHI. CONM CEpHOM KUCIIOTHI, KAUECTBEHHAS PEAKIU HA



cynbdaTr-uoH. Haxoxaenue cepbl M €€ COEIMHEHUH B Mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPALICHUSI.

OO6miast xapakTepuctuka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, paclpoCTpaHEHUE B IPHUPOJE,
dusnueckue U XuMrueckue cBoiictea. KpyroBopor a3ora B npupojie. AMMHAK, €ro
du3nyuecKre 1 XuMUYECKHUE CBOMCTBA, NoJydeHne U mpumeHeHue. Coiaum aMMOHUs,
ux GU3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KUCJIOTa, €€ MOJydeHue, (PU3NUYEeCKHe U XUMHUYECKHE
cBOMCcTBa (00mME KakK TPEACTABUTENS Kjacca KHCJIOT W CHenupuIecKue).
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATIbHBIX Y100pEHUH.
XVMMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpellbl COEAMHEHUSAMU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3JyXa, MOYBBI M BOJOEMOB). PDocdop, aIOTPOIHBIE
Moaudukauuu (ocdopa, puznueckue u xumuueckue corctea. Oxcua docecdopa
(V) u dochopnas kucnora, pu3MYeCKUe M XUMHUUYECKUE CBOMCTBA, MOJy4YCHUE.
Hcnonb3oBanue ¢pocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHHUIA.

OOmas xapakTepuctuka 31eMeHTOB [VA-rpynnsl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHBIE CTENIEHN OKUCIICHUS. Y TIEPO/I, aJUIOTPOIHbIE MOAU(DUKALIIH,
pacnpocTpaHeHue B Mpupoje, GU3NUeCKue U XMMHUYECKUE CBOMCTBA. AJcCopOiusl.
Kpyrosopor yranepoga B mnpupoge. Oxkcuabl yrieponaa, HX (QHU3MYECKHE WU
XUMHUYECKHE CBOWCTBA, JEHCTBUME HA JKUBbIE OpPraHU3MBbl, TOIY4YCHHE W
IpUMEHEHHEe. DKOJOrHUECKUe MpoOeMbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
rUNoTe3a TJIOOAIBHOIO MOTEIJICHUS KJIMMaTa, MapHUKOBBIA 3(QeKkT. YroibHas
KHCIIOTa U €€ COJHM, UX (PU3NYECKHe M XHMMHYECKHE CBOWCTBA, IMOIYYEHUE H
npuMmeHenue. KauecTBeHHast peakinust Ha KapOoHaT-uOHBL. Mcmosb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH U CEITbCKOM XO031CTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUIEH, alleTUJIEH, 3TaHOJ, IIIMIEPHUH, YKCYCHasl KUCIIO0TA).
[IpupogHbie MCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, MNPUPOJHBIA Ta3, HEDTH),
MPOJYKThl WX mepepaboTku (OCH3MH), UX POJIb B OBITY W TPOMBIIICHHOCTH.
[TonsiTie 0 OMOJIOTMYECKN Ba)KHBIX BEIIECTBAX: KUpPaxX, OesKax, yriaeBoaax — U X
pojii B OKM3HM 4eJioBeKa. MarepualibHOEe €AUHCTBO OPraHUYecKuX |
HEOPTraHUYECKUX COCTUHEHUHN.

Kpemuwmii, ero ¢usnyeckue ¥ XUMUYECKUE CBOWCTBA, TIOJyYCHHE W
npuMmenenue. CoeuHeHust KpeMHUs B ipupojie. O61me npeacTaBieHuss 00 OKCUIe
kpemuust (IV) u kpemuueBoii kuciore. CUIUKATHI, UX UCIIONH30BaHUE B OBITY, B
MPOMBIIIJICHHOCTH. BakHeline CTpoOUTEIbHbIE MaTepHUalbl: KepaMuKa,



CTEKJIO, IEMEHT, 0eToH, kene300eToH. [Ipobiembr 6e30MmacHOr0 MCIOIB30BAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOIOJEHUE MPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKAIOIIMEe (U3MUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOTEHOB U HX COCJAMHEHHH (BO3MOXHO MCIOJb30BaHUE BUEOMATEPUAIIOB),
03HaKOMJIEHHE ¢ 00pa3iaMu XJIOPHUIOB (TaJOTEHUIOB), 03HAKOMIIEHUE ¢ 00pa3IamMu
ceppl U €€ COeAMHEHUSMHU (BO3MOXHO HCIOJb30BAHUE BHUEOMATEPUAIIOB),
HaOII0IeHUE TpoLecca O0yIIIMBaHus caxapa MoJ IEUCTBUEM KOHILIEHTPUPOBAHHOM
CEPHOMU KHUCJIOThI, U3yUYEeHNE XUMUYECKUX CBOMCTB pa30aBICHHONW CEPHOUN KUCIIOTHI,
IPOBE/ICHNE KaUYeCTBEHHON peaKIMy Ha CyIb(}aT-uoH U HaOIIOJCHUE MpU3HAKa €&
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMU CBOMCTBaMHU a3oTa, (ochopa u ux
COEIMHEHHI (BO3MOYKHO HMCIOJIb30BAHME BHIEOMATEPUAIOB), 00Opa3liaMH a30THBIX
u dochopHbIX yn0oOpeHul, MojydeHue, coOOupaHue, paclio3HaBaHUE M U3YUYCHHE
CBOWCTB aMMHAKa, MPOBEIACHUE KAYECTBEHHBIX pPEAKIMM HAa HOH AMMOHUS H
dochaT-uoH W U3yuyeHHE TPU3HAKOB UX TMPOTEKAHUSA, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MeIbl0 (BOBMOXXHO HCIOJIb30BAHUE
BHUJIEOMATEPUAIIOB), HU3YUYEHUE MOJEJEed KpPUCTAUIMUYECKUMX pElIETOK —anmasa,
rpadura, QymiepeHa, O3HAKOMJICHHE C IIPOIECCOM aiCcOpOLHMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOWCTBOM MPOTUBOrasza, IOJy4YECHUE,
coOupaHue, paclio3HAaBaHUE U M3YUYEHUE CBOMICTB YIJIEKMCIIOIO Ta3a, MPOBEICHHE
KaueCTBEHHBIX PEAKIIUA Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJICHHE C TMPOAYKIMEH CHJIMKATHONW MPOMBIIUICHHOCTH,
pelIeHUEe SKCIEPUMEHTABHBIX 33Jlad Mo TeMe «BakHeillne HeMeTaibl U UX
COEMHEHUSD.

MeTanibl 1 X COeTUHEHUSA

OO6mrast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux mnosoxeHus B llepuonnueckor cucreme xumuueckux i3memeHtoB J[. W.
MenneneeBa u crpoeHusi atomoB. CTpoeHHEe MeTauioB. MeTamnyeckas CBs3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  psl
HarpspbKeHn MetauioB. dusznueckne U XUMUUECKHE CBOMCTBAa MeTaiioB. OO0Imue
CIOCOOBI TIOy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WHM METaiOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uw. CIuiaBhl (CTalb, YyT'yH, TIOPATIOMUHUHN, OpOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBIIIJIEHHOCTH.

[Ilenouynsie MeTauibl: ToJIOKeHHe B [leproauueckoil cucTeMe XUMUYECKUX
snemenToB JI. M. MenpaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
duznyeckre U XUMHYECKUE CBOMCTBA (Ha mpuMmepe HaTpusd U Kanus). OKCUasl U



TUAPOKCUIBI HATpusi W Kanus. [IlpuMeHeHue WIENOYHbIX METauIOB M X
COEIMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MarHMid MW KaJbLMW: IIOJOXKEHHE B
Ilepnoauueckoii cucreme xuMudeckux aaneMeHToB [I. 1. MenneneeBa, ctpoeHne ux
aTOMOB, HaxO0JeHUE B npupoae. PU3NUecKue U XUMUYECKUE CBONCTBA MarHUsiy
Kanblus. Baxkneime coequHeHus KaabIus (OKCHUT, TUIPOKCHI, colin). KEcTKoCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEeHHUSI.

AJIFOMHUHUNA: TIOJI0)KEeHUE B [leproinueckor cCuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, CTpoeHME aToMa, HaxoKIEeHWE B mpupone. Pusndeckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMpOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHIA
ATIOMHUHUSL.

Keneso: nonoxxenue B [lepuonanueckoil cucteMe XMMUYECKUX 31€MEHTOB /1.
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 O0Opa3llaMud METaUIOB M CIUIaBOB, HX (DU3NYECKUMU
CBOMCTBaAMHU, HU3YYEHHE  PE3YJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJCHUCTBHUS OKCHJA
Kalbllud W HATpPUS C BOJOM (BO3MOXKHO UCIIOJIb30BAHUE BHUICOMATEPUATIOB),
MCCIIEIOBAHNE CBOMCTB KECTKOM BOJIbI, IPOLECCA TOPEHHUS Kee3a B KUCIOPOJIE
(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), UCCIIEI0BaHNE aM(DOTEPHBIX CBOMCTB TMIPOKCHIA ATFOMUHUS U
TUJPOKCHUIA IIMHKA, PEUICHUE KCIEPUMEHTAIbHBIX 33/1ad Mo Teme «BaxHenine
METaJUIbl U UX COCTUHEHUS».

XuMHus U OKPY KaUIas cpeaa

BemectBa u marepuansl B IMOBCEIHEBHOM >XKM3HU 4YeJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momormis mnpu
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, CIJIaBBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mesxcnpeomemmnnie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSi3ed NMpU HM3ydyeHUH XuMuUU B 9 Kiacce
OCYILIECTBIISIETCS 4YEpe3 HCIIOJIIb30BAHME KakK OOLIMX €CTECTBEHHO-HAYYHbIX
HNOHATUMN, TaK U MOHATUHN, SBISIOIIUXCA CUCTEMHBIMU Ul OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOTI'O I[UKJIA.

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

dwusuka: MaTepusi, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKIJIU], U30TOIIbI,
PaZOaKTUBHOCT, MOJIEeKYa, ANEKTPUUYECKUI 3apsij, MIPOBOJIHHKH,
MOJyIIPOBOJTHUKH,  TUAJIEKTPUKH, (OTOIIEMEHT, BEHIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €AMHULBI U3MEPEHUSl, KOCMUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CoJHIIE.

buonorus: ¢orocunTes, npixanue, Oumocdepa, I3KOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIECTRA.

I'eorpadusi: atmocdepa, ruapochepa, MUHEPaJIbl, TOPHBIE MOPOJIbI, OJIE3HbIE
UCKOTIaeMbl€, TOILIMBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUs XMMHH B €IUHCTBE y4eOHOU H
BOCIIMTATENBHOMN EATEIBHOCTH B COOTBETCTBUHU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIBTYPHBIMU W JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH, NPHUHATBIMUA B
oOliecTBe MpaBUIaMM M HOpPMaMU IOBEIEHUS U CIIOCOOCTBYIOT IHpoLEccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YHArOIINXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXAlOT  T[OTOBHOCTh  OOYYarOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUUA W
pacIlIMpeHne OIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMoOTHYECKOT0 BOCIUTAHUA:

LIEHHOCTHOI'0 OTHOLICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HAcCJICIHI0, TIOHMMAaHWS 3HAYEHUsS XHUMHWUYECKOW HAayKH B >KU3HHU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTU BIAJETh JOCTOBEPHOW MH(pOpMAaLHMe 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-UCCNEAOBATEIbCKOM, TBOPUYECKOW W APYrMX  BHAAX
JEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [ESITENIbHOCTH MpH
BBIMOJIHEHUH YYEOHBIX, IIO3HABATENIbHBIX 3a]a4, BBIINOJHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3aHUU YU€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHUIO
¥ B3aMOITOMOLIH B MPOIIECcCe 3TOM yueOHOM NesATeNbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE TOBEJEHUE W IOCTYIKM CBOMX TOBAapUILEH C IMO3ULUUU HPABCTBEHHBIX H
IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBHUM MOCTYIIKOB,;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSL:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE U XMMHUYECKOW pEeaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJIAIOLIME
OCHOBY JUIsl IOHUMAaHMsI CYIIHOCTH HAayYHOW KapTHUHBI MUpA, MpPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOABI, B3aHMMOCBA3SAX 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 YUTATENIbCKOW KYJIbTYPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM



JUTEPaTypOil, MOCTYNMHBIMH TEXHHYECKUMHU CpPEICTBaMU HH(GOPMALUOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHI0 M MO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  €aMOOOpa3oBaHWIO, TPOEKTHOM H  HCCIEI0BaTENbCKON
JESTENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YpOBHS OOyudeHUs B
JIaJIbHCUIILIEM;

4) ¢popMupOBaHNS KYJbTYPHI 310POBBSI:

OCO3HAaHUE ILEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 KU3HU, OCO3HAHHME IOCIEACTBUU U
HEIPUATUE BPEIHBIX NPUBBIYEK (YIIOTPEOJEHUS AJIKOr0Jisl, HAPKOTUKOB, KypeHHUsI),
HEOOXOAMMOCTH COOJIIOJIEHUSI TpaBuUil OE€30MacHOCTH IpU  OOpaIleHUHu C
XUMHUYECKUMHU BELIECTBAMU B ObITY U peaIbHOM JKU3HH;

5) Tpy10BOT0 BOCTIMTAHUS :

MHTEpEC K MPAKTUYECKOMY U3YUEeHHIO ITpodeccuii u Tpyda pa3inyHoro posa,
YBAKEHUE K TPYAY U PE3YyIbTAaTaM TPYIOBOU AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
IMPUMEHEHUsT  NPEIMETHBIX 3HAHUKW MO  XUMHUHM, OCO3HaHHBIA  BBIOOD
MHIMBUIYaJIbHOM TPAEKTOPUH MPOJOKEHUsI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHOW MpOo(heCCHOHATBHON AESTENBHOCTA U PA3BUTHUSI HEOOXOAUMBIX YMEHHUIH,
TOTOBHOCTH aalTUPOBATHCS B MPO(ECCUOHATIBHOM Cpee;

6) IKOJIOrHYeCKOro BOCIUTAHMS:

HKOJIOTMYECKH L1€JIECO00pa3HOE OTHOIIEHUE K IPUPOJIE KAK MCTOUYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBaHUS, INOHUMAHWE LEHHOCTH 3JI0POBOIO U
O0e3zomacHoro oOpa3a KHU3HHM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(u3MUecCKOMY M TICHXUYECKOMY 3/I0POBbIO, OCO3HAHHUE LEHHOCTH COOJIIOICHUS
IpaBuJ O€30MaCHOTO MOBEAEHUS NpU padoTe ¢ BELUIECTBAMH, a TAKKE B CUTyalUsX,
YIPOXKAIOIIMX 310POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH NPUMEHSTh 3HAHUS, MOJTy4aeMble NPU U3YYEHUU XUMHH, AJIS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOSHON CPENOU, IS NTOBBILLICHUS
YPOBHSI  AKOJOTUYECKOW  KyJIbTYpPhl, OCO3HaHUSA TIJIOOAJIBHOIO  XapakTepa
HKOJIOTMYECKUX MPOoOJIeM M MyTed MX pPEeUIeHHs] MOCPEIACTBOM METOJOB XUMHH,
DKOJIOTMYECKOI'0 MBILIJICHHs], YMEHUS PYKOBOJACTBOBATHCS UM B IIO3HABATEJIBHOM,
KOMMYHHUKAaTUBHOU U COLMAIIBHOMN IIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeagMETHBIX PE3YJIbTATOB BBLACISIIOT 3HAYUMMBbIC IS
(opMupOBaHUS MUPOBO33pPEHHUSI OOIIIEHAYUHbIE MOHATHS (3aKOH, TEOPUS, TPUHIIHII,
runore3a, ¢akT, CHUCTEeMa, TMpoIecC, SKCIEPUMEHT U Jpyroe.), KOTOphIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IpEIMETax M IO3BOJISIIOT Ha
OCHOBE 3HaHUI U3 ATUX NPEeaMETOB (HOPMHUPOBATH MPENCTABIEHUE O LIEJIOCTHOM



HAay4YHOU KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yaeOHbIE eWCTBUS (ITO3HABATE/IbHBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOpblE 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 JI OOBSCHEHUS OTICTbHBIX ()aKTOB U SIBJICHHM, BRIOMPATh OCHOBAHHS U
KpUTEpUH [JIs1 KJIacCU(UKAIIMM XUMUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIUH,
yCTaHABJIMBATh MPUUMHHO-CIICACTBEHHBIE CBSA3M MEXKIY OOBEKTaMHU H3YyUEHHS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACNYKTUBHBIC, 10 aHAJIOTHUH),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TPUMEHSATh B TMPOILECCE TIO3HAHUS TMOHITUS (MPEAMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (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 3a/1a4, ¢ YYETOM
ATUX MOJICNIbHBIX TPEJCTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHil,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEJCTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBarejbckue 1eiCTBHSL:

YMEHUE UCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KA4E€CTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KaUY€CTBE OCHOBBI JIJIs1 (POPMUPOBAHUS TUIIOTE3bI T10 MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

MPUOOpPETEHUE OMbITa MO IJIAHWUPOBAHWUIO, OpPraHU3AlMd U MPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHME HaOMIOAaTh 3a XOJIOM MpoIlecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, (POPMYIHPOBATH 000OIIECHUS U
BBIBO/JIbI 110 pe3yJibTaTaM IMPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITH OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U HWHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TOIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh MPOTUBOPEUYHUBYIO U
HEJ0CTOBEPHYIO MH(POPMALIHIO;



YMEHHE MPUMEHSATh Pa3InyHble METOJBI U 3aMpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HAaBaTEIbHBIX 3a7a4 ONPE/ICIEHHOTO TUIA, TPUOOPETEHUE OMBITA B
0o0JlaCTH  UCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUMH,
OBJIaJICHUE KYJIbTYpPOU aKTHBHOTO UCIIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSATENIbHO BBIOMpPAaTh ONTUMAIbHYIO (OpMY MpEACTaBICHUS HHPOPMALIUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
IpyruMu popmamu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3MpPOBaTh B Ipolecce Y4eOHOH u
HCCIIEIOBATENIbCKON IEeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIICTBa W TPAHCIOPTAa Ha COCTOSTHUE OKPYXKAIOUIEH MPUPOTHON
Cpebl.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YUeOHbIe AelicTBUS:

YMEHHUSI 33]1aBaTh BOIPOCHI (B XO/€ Araora v (WIin) TUCKYCCUH) IO CYLIECTBY
o0cyxnaemMoil Tembl, (POpMYIUPOBATH CBOM TMPEHAJIOKEHUS OTHOCUTEIIBHO
BBITIOJTHEHUSI PEJIOKEHHOM 3a1a4u;

YMEHHSI  TPEJICTaBIsITh  MOJYyYEHHBIE  pE3yNbTaThl  MO3HABATEJIBHOM
ACSTENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh TMPE3CHTALUIO
PE3yNbTATOB BBHIMOJHEHHUS] XUMUYECKOTO IKCIEpPUMEHTa (J1ab0paTOPHOTO OIBITA,
nabopaTopHOI pabOTHI IO UCCIIEAOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHUSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIBHOM M WCCIIEOBATENIbCKOM  NIEATEIBHOCTH TPU  PEUICHHH
BO3HUKAIOIINX TPOOJIeM Ha OCHOBE yuéTa OOIIMX HWHTEPECOB M COTIACOBAHUSA
no3uiii (00CyXIeHns, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYpPMBbD», KOOPAUHALIUS
COBMECTHBIX JCWCTBHUH, OINpeneeHUe KpPUTEpPUEB IO OICHKE KadecTBa
BBITMIOJTHEHHOMN pabOThl U JpyTHe).

PeryasiTuBHbIEe YHUBepcaabHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSTEIbHO OMNpEAeNsATh LENU JEATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeTLHOCTD, BHIOUPATh Harboee d(PPeKTUBHBIC CIIOCOOBI peleHns y9eOHbIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITENIBHO COCTaBISATh WM KOPPEKTHPOBATH
IPEIJIOKEHHBIM  QJITOPUTM JEHUCTBUM INIPU BBINOJHEHUHU 33JaHUNA C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHMW 00 M3ydaeMbIX OOBEKTaxX — BELIECTBAX U PEaKLUsX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOIO pe3yJibTaTa 3asBICHHOMN II€JId, yMEHHE
MCTIOJIb30BaTh M aHATM3UPOBATH KOHTEKCTHI, MMPE/JIaraéMbIe B YCIOBUHU 3a/IaHUH.

MHNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTEILHOTO
COJIEp)KaHusl, YCTAHOBIIEHHOTO JaHHOW (eaepanbHOl paldouell HporpaMMmoi,
BBIJICIISIFOT: OCBOEHHBIE 00YYAIOIMIMMUCS HAYYHbIE 3HAHUS, YMEHHSI U CTIOCOOBI



NeucTBUM, crnenupudeckue I NpPeAMETHOW o0jacTu  «XuMUS», BUIBI
NEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HaHMs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xony oOydenus B 8 kiacce mpeIMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUIA:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYIa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHME, COJIb, AJIEKTPOOTPULIATENBHOCTb, CTEIICHb
OKHUCJICHHS, XMMHUYECKasi peakius, KiacCu(ukaius peakiuil: peaxiuu
COCAMHEHUs, PEaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHHS, PEAKIHUH
o0OMeHa, K30~ U SHJIOTEPMHUYECKHE PEAKIINH, TEIII0BOU 3 (PEKT peakiuu,
SIPO aTOMa, AIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTaNlb, paJluyc aToma,
XUMHUYECKasi CBS3b, MOJISIPHAS U HEMOJIAPHAsI KOBAJICHTHAs! CBSI3b, MOHHAA
CBSI3b, WOH, KAaTHOH, AaHWOH, pPAacTBOp, MaccoBas JOJi1 BEIIECTBa
(TporeHTHAsE KOHIIEHTPAIlUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
MIPUMEHSTH ITU TIOHATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAICHU;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJISI COCTaBJICHUS (Popmys
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUIA;

e OMNpEIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENCHb  OKHCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COCIUHEHMUSX,
NPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEOUHEHHI II0
dbopmynam, BHJ XUMHUYECKONW CBsA3M (KOBAJICHTHAsT W HWOHHAsA) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaThb cMmbica Ilepuonnueckoro 3akonHa JI. M. Menneneena:
JEMOHCTPUPOBATh TOHUMAHHE TMEPUOJUYECKOM 3aBUCUMOCTH CBOWMCTB
XUMHYECKUX AJIEMEHTOB OT MX moJjiokeHus B Ilepuonnueckoil cucreme,
3aKOHOB COXPaHEHHWsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHMSI, 3aKOHA ABOTAIPO;

e OMNKCHIBATH M XapaKTepu3oBaTh TaONMMuHylO Gopmy Ilepuogndeckoi
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnma)» u «modounas noarpynmna (b-rpynma)», mansie u
OOJBIIIE TIEPHOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPHIE HMMEIOTCS B
tabnune «llepuoguueckass cucteMa xumudeckux a3nementoB J[. .
MeHzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB U 3apsij s/pa, o0Iee YUCIO0 IEKTPOHOB
U pacTpeIICHHE UX 110 SJICKTPOHHBIM CJIOSIM);

KJIaCCU(PUITMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTRA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBYy YYaCTBYIOIIUX B PEaKIUU
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKAasi ONMMCAHNE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAU€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX TMPEBpAIICHUN B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO  MOJIIPHYIO MAaCChIBELIECTB,
MAacCOBYIO JIOJII0 XHMHYECKOTO 7JjeMeHTa 1o (GopMysie COCIUHEHUS,
MAaCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XMMHUYECKON PEaKInu;

MIPUMEHSITH OCHOBHBIE ONEPAIIUU MBICIIUTEIILHOMN IEITEIIbHOCTH — aHAIU3HU
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEeMaTHU3alluio, KiacCHu(pHUKAIUIO,
BBISIBIICHUE MPUYUHHO--CJICACTBEHHBIX CBSA3EH — ISl U3yYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAyYHBIE METO/IbI
MO3HaHUsI — HaOMIOJICHUE, HU3MEpPEHHUE, MOJECIUPOBAHUE, DKCIEPUMEHT
(peanbHBII U MBICIICHHBIN);

CJIeIOBATh MPaBUJIaM MOJIb30BAHUS XUMUYECKOH MOCY 101 1 1aOOpaTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBWjiaM OOpallleHus C BEIIeCTBAMU B
COOTBETCTBUM C MHCTPYKIHUSIMHU IO BBINOJHEHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OTBITOB IO MOJTYYEHUIO U COOMPAHUIOTa3000pa3HBIX BEIIECTB
(Bomopoda M KHUCIOpPOJa), NPUTOTOBIECHUIO PACTBOPOB C OMPEACIEHHOM
MacCOBOW J0JIE PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M MPOBOJUTH
XUMUYECKUE DKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHUCJIOT C TIOMOIIIbIO UHIUKATOPOB (J1akmMyc, GpeHondTaaent, METUIOpaHkK

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 PEaAKIUs, XUMUYECKasi CBA3b, TEIJIOBOU AdeKT
PEeaKIMK, MOJIb, MOJISIPHBIN 00BEM, paCTBOD, JIEKTPOIUTHI, HEITEKTPOIUTHI,
ANEKTPOIUTHUYCCKAS  JUCCOIMAIUS,  PEAaKIMd  HWOHHOTO  OOMEHa,
KaTanu3aTop, XMMHYECKOEe paBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMbBIE PEAKIUH, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEb,  OKHCIECHHE W BOCCTaHOBIICHHE,
aloTponus, aMmGpOTEepHOCTh, XUMUYECKasl CBA3b (KOBAJICHTHAs, MOHHAS,
MeTaNInyecKas ), KpUCTaTnYecKas pemeéTka, Koppo3usi METAJJIOB, CILUIABBI,
CKOPOCTh XMMHUYECKOUN peakluu, MpPeeIbHO JOMYyCTUMAas KOHIEHTpalus
ITJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHMUYECKUX TOHSITHH H
MIPUMEHSThH 3TU TOHSTUA MPU OMMCAHUY BEUIECTB U UX MIPEBPAIICHUN;
WCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINM;

OTIPENICIISATh BAJIGHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K
onpenenéHHOMY KJacCy COEIMHEHMM 1o (opmyiiaM, BUA XUMHUYECKON
CBs3U (KOBaJCHTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCMHEHUSX, 3apsJl MOHA MO XUMUYECKOU (hopMmylie, XxapakTep Cpeibl B
BOJIHBIX PAacTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuommueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKChIBAaTh M XapaKTEPU30BaTh
Tabmmmunyto Gopmy Ilepuogndeckoil CUCTEMbl XUMUYECKUX JJIEMEHTOB:
paznuyaTh TOHATHUS «TJIaBHAs moArpynmna (A-rpymmna)» U «moOodHas
noarpymnmna (b-rpymma)», manbie u OOJBIIME TEPUOIBI, COOTHOCHUTH
0003HaYEHUs1, KOTOPhIE UMEIOTCS B IEPUOUYECKON TAOIHIIE, C YUCIOBBIMU
XapaKTePUCTUKAMH CTPOCHUSI aTOMOB XHMHUYECKHUX DJIEMEHTOB (COCTaB U
3apsan  sApa, oOIee 4YWCIo DJJISKTPOHOB U paCHpeleieHHe UX T0
AJICKTPOHHBIM CJIOSIM), OOBSICHSATH OOINHME 3aKOHOMEPHOCTH B M3MCHCHHUH
CBOMCTB 3JIEMEHTOB U HMX COCIMHEHUN B Mpelesiax MayblX MEePUOJ0B U
[JIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YKCIy M COCTaBy YYAacTBYIOIIMX B pPEaKINU
BEIIIECTB, TIO0 TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHEeH OKUCICHUS
XUMUYECKHUX DJIEMEHTOR);

XapakTepru30BaTh (OMUCHIBATH) OOIIKME MU CHENU(PUIECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXkKAasi ONUCAHUE
MpUMepaMl MOJIEKYJSIPHBIX U HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIUM;

COCTaBJIATh YPaBHEHUS DJEKTPOJUTUYECKOM JUCCOLMAIIMU  KHUCIIOT,
1IEJIOYEH U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, ypaBHEHUS peaklHi, TMOATBEPKIAOIINX CYIIECTBOBAHNE
TeHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JIMUHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MTOCPEJICTBOM COCTABJICHUS DJICKTPOHHOTO OalaHCa dTUX PEaKIIHiA,
POTrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTpPOCHUS,
BO3MOXHOCTH MPOTEKaHUS XWMUYECKHX TMPEBpPALICHUN B Pa3IUYHBIX
YCIIOBUSX;

BBIYHMCIISITH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacCCHIBEIIECTB,
MacCOBYIO JIOJTFO XHUMHYECKOTO »dJeMeHTa Mo (opmysie COeauHEHUS,
MacCOBYIO JIOJIO BEMIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPABHEHHIO
XUMUYECKOM peaKIuy;

coOJII0/1aTh MIpaBuJia MOJB30BAHMS XUMUUYECKOU MOCY/I0N MJ1ab0paTOpPHBIM
o0opynoBaHUEM, a TakKe TMpaBuia OOpalleHUsi ¢ BEIIECTBAMU B
COOTBETCTBHM C HWHCTPYKIIUSMH TII0 BBITIOJIHCHHIO J1a00OpPaTOPHBIX
XUMHUYECKUX OITBITOB TIO MOJYYCHHUIO U COOMPaHUIOTa3000pa3HbIX BEIISCTB
(amMMmaka ¥ yriieKucioro rasa);

IPOBOJUTH PEAKIINH, TIOJITBEPIKIAIOIINE KaYECTBEHHBINH COCTaB Pa3JIMYHBIX
BEIIIECTB: PACIO3HABATh OIBITHBIM ITyTEM XJIOPHA-, OpPOMHUI-, HOIU-,
kapOoHat-, Qocdar-, cunukar-, cyiabdar-, THAPOKCUA-HUOHBI, KATUOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

PUMEHSTH OCHOBHBIE OTEPAIlMU MBICIUTEIHHON JAEATEIPHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, OO0OOINCHHE, CHCTEMAaTHU3allhi0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3€ — I M3yYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAyYHBIC METOJbl TIO3HAHUS —
HAOJIO/ICHNE, M3MEpEHHe, MOJEIMPOBAHUE, SKCIEPUMEHT (peasbHbIN U
MBICJICHHBIH ).



TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KJIACC
KoauvecTBo yacoB
Ne HaumeHoBaHuUe pa3iesioB H DJiIeKTpoHHbIE (HH(POBHIE)
KonTposabHbie IpakTuyeckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBonavajbHble XUMHYECKHE MOHSITHSA
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 2 bubnuorexa [JOK

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

YeJIoBeKa

19 BemecTBa 1 xuMudeckue 15 1 bu6nunorexa [IOK

' peakuuu https://m.eds00.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. Baxkneiilnue npecTaBuTe M HEOPraHNYECKUX BEIIECTB
21 Boznyx. Kucnopog. Ilonstue 6 bubmuoreka [IOK

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

' Y COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorexa [{IOK

' OCHOBAHHUSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuotexa [JOK

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

Hroro o pasnueny 30

Paznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[lepuoauueckuii 3aK0H U

31 IIepnoanueckas cucrema 7 bubnuoreka [IOK
XHUMHUYECKHX 3J1emMeHToB 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 PEAKITUH
bubmuorexa [JOK
Hroro o pasaery 15 https://m.edso00.ru/7f41837c
PezepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.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

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM uugpoBblie
Ne n/m P KourpoJububie | IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIUH
11 [loBTOpEeHME U yriaybieHne 3HaHUH 5 1 bu6nuoreka [IOK
' OCHOBHBIX Pa3JIENoB Kypca 8 Kiacca https:/m.edso0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnoreka [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEKTPONUTHYECKAs TUCCOIUALINS. 3 1 1 bubnmnoreka [JOK
' XHMMHMYECKHUE PEAKIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3znen 2. Hemeranibl 1 MX cOeIHHEHUS
51 OO6m1ast xapakTepUCTUKA XUMUYECKUX 4 1 bubnmnoreka [JOK
' snemenToB VIIA-rpynmer. [anoreHs: https://m.edso0.ru/7f41a636
OO6m1ast xapakTepUCTUKA XUMUYECKUX
2.2 3HC§€HTO]§ VIA?r nbl. Cepa u eé 6 bubmorexa [JOK
' PyHHBL. &P https://m.eds00.ru/7f41a636
COEIMHEHUS
OOm1ast XxapaKTEpPUCTHKA XUMHUYECKUX
2.3 3HC§CHTO]§) VA-? nnbl. A30T, Gpocdop u ux 7 1 bubmorexa [JOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OOm1ast XapakTepUCTHKA XUMUIECKUX
24 3HC§€HTO§ IVAI-)r TIbl. YTIepoa u 8 1 2 bubmorera HOK
' . PYHIIRL. poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEAMHEHUS
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 COeIHHEHHUA

. bu6nmoreka [IOK
31 Obupe crorcCTBa MeTanIoR 4 https://m.eds00.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxuelne MeTanibl U UX COeqUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro o pazaeny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
bubnuorexa [JOK
4.1 BemmectBa 1 MaTepuaibl B )KU3HHU Y€IIOBEKA 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa LOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPO'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
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara ungpoBbie
Tema ypoka Konrpoabubie | Ilpakruueckue
n/n Bceero u3yyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer 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
[TpakTueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 1 12.09 bubnmoreka [JOK
obpaineHus ¢ 1a60paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
YucTteie BemecTBa U cMecH. CriocoOb! bu6nuorexa [IOK
4 . 1 14.09
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2
5 «lfaz eJIeHue cﬁeceﬁ (Ha mpumepe 1 1 19.09 bubmmorexa LHOK
a N pHMEp ' https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOU COJIN)»
6 DuU3N4eCcKue U XUMUYECKUE SIBIICHUS. 1 21.09 but6mmorekxa [IOK
XuMHUecKas 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 B ' https://m.edsoo.ru/ff0d2a6c¢
9 XuUMHUYECKHUe AJIEMEHTHI. 3HAKH 1 3.10 bubnuorexa [JOK

(CMMBOJIBI) XUMHUUYECKHX 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

OrtHOCUTEIbHAA aTOMHAs Macca.

bub6nmoreka [IOK

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

11 Xumnueckas Gpopmyina. BaieHTHOCTD 10.10 bubmiorexa LIOK

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

12 Xumnueckue hopmyisl. OTHOCUTEBEHO 110 bubnuoreka [IOK
MOJICKYJISIPHAS. Macca. ' https://m.edsoo.ru/ffod2eae

13 MaccoBas goist XUMHYECKOTO dJIEMEHTA 17.10 bu6nunorexa [IOK
B COEAMHEHUU ' https://m.edsoo.ru/ff0d350c
BrrunciieHusa Koau4ecTBa, MacChl

14 BEIECTBA 10 YPABHEHHSIM XUMHUYECKUX 19.10 bubmmorexa [JOK

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

16 26.10
XHUMHUUYECKUE 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 911 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
obmMmeHa)

20 KonTponbnas pabota Nel o teme 1611 bu6muoreka [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIAN ' https://m.edsoo.ru/ff0d4290
Kucnopox, ero obimas

POA R but6mmoreka [IOK

21 XapaKTePUCTHKA, HAX 0KICHUE 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. dusnueckue
1 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 cobupanue KUCIOpoaa 30.11 bubmmorexa [JOK
i _ P poaa, ' https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
bubnuorexa [JOK
25 O30H. AJIOTpONUS 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 112 bubmuoreka [IOK
BelecTBo. Haxoxaenue B npupoe ' https://m.edsoo.ru/ff0d4dd0
bu6nuorexa [IOK
28 Caoii 14.12
BOMCTRA 1 IPHMEHEHHC BOA0pOa https://m.edsoo.ru/ff0d4790
[IpakTuueckas pabora Ne 4 o reme
29 «ITonmydenue u coOupaHue BoIOpoIa 19.12 brbmmorexa LTOK
i . P AOpOAd, ' https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBOMCTBY
but6mmorekxa [IOK
30 Bona 21.12
A https://m.edsoo.ru/ff0d4ddo
31 du3nveckue U XMMUYECKUE CBOMCTBA 26.12 but6mmorekxa [IOK
BO/JIBI ' https://m.edsoo.ru/ff0d587a
Bopa kak pactBopurens. HacwilieHHbIE
A P P - but6mmoreka [{OK
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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40

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

bu6nmoreka [IOK

33 9.01
OIpeEeNEHHON MaCCOBOU J10JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

34 Konuuectso BeniectBa. MoJib. 11.01 bubmuorexa [JOK
MousipHas macca. ' https://m.edsoo.ru/ff0d50d2
Brrunciaenuss o0n€ma, KoJIH4yecTBa

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

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

36 MonsipHslii 005EM Ta30B. 3aKOH 18.01 bu6nuoreka [IOK
Asorapo ’ https://m.edsoo.ru/ff0d542e
B cie 00BEMOB Ta30B 110

- BIYKMCIIEHUS 00HEMOB ra30B . BuGmorexa LOK
ypaliHeHHm peaxkuu }fa 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'mapokcuapl. OcHOBaHUS. 2.02

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

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

bu6nunorexa [JOK

42 AmdoTepHBIe OKCHBI U TUAPOKCUIBI 8.02

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

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

44 OcHoBaHUs: COCTaB, KJIacCCU(PUKAIIHS, 1502 bu6nunorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tomydyenue 1 XMuMHYECKHUE CBOMCTBA

bub6nmoreka [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
bub6nmoreka [IOK
47 XUMHYECKUE CBOMCTBA COJeit 27.02
https://m.edsoo.ru/ff0d67ca
[TpakTuueckast pabota Ne 6. Pemenue
48 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME 29.02 bubnmnoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
KonTponpHas padora Ne3 o Teme
49 "OCH(I:BHI)IG KJII;CCBI HEOPTaHUUYECKUX 5.03 bubamorexa LIOK
o P ' https://m.edsoo.ru/00ad9ela
COETMHEHU N
50 Knaccudukarms xuMuaeckux 203 bubnmnoreka [JOK
9IIEMEHTOB ' https://m.edso0.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 21eKTpOHOB 1O 19.03 bubmuoreka [IOK
OHEPreTUYECKUM YPOBHAM ' https://m.edsoo.ru/00ada6bc
3nauenue [lepuoaudeckoro 3aKoHa Ass
54 pa3BUTHUA HAyKU U npakTuku. /1. 1. 21.03 bu6muoreka [IOK
MeHeneeB — y4EHBIH, MEIaror 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 NMEPUOTUIECKOr0 3aKOHA 9.04 bubnnorexa LIOK
https://m.edsoo.ru/00ad9ffa
57 DIIEKTPOOTPULIATENLHOCTh XUMHUYECKUX 10.04 bubnmnoreka HOK
AJIEMEHTOB https://m.edsoo.ru/00ad9ch2
58 OCHOBHBIE BUIBI XUMHUYECKOHN CBI3U 11.04 bubnnorexa LIOK
https://m.edsoo.ru/00ada52c
bubmuorexa [JOK
o9 (CTeretb OKUCIeHIA 16.04 https://m.edsoo.ru/00adae28
XapakTepucTuKa XUMHUYECKOTO
60 3JIEMEHTa 110 €T0 IOJ0KCHUIO B 18.04 bubnuorexa [JOK
ITepuonnueckont cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
bubmmorexa [JOK
61 HNonnas xumudeckas CBS3b 23.04 https://m.e dSO(I)l.ru 100adac34
62 KoBanenTnast nossipHasi Xummaeckas -5 04 bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenosisipHasi XuMH4UecKast 30.04 bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
64 OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC 205 bubmorexa [JOK
peakiuu https://m.eds00.ru/00adb076
65 KonTtponbHas padota Ne4 o teme 14.05 bubmuoreka [IOK
«Ctpoenue aroma. XUMHUYECKas CBA3b) https://m.edsoo.ru/00adb486
bubmorexa [JOK
66 OKHUCIUTENN U BOCCTAHOBUTEIIU 16.05 https://m.e dSO(I)l.ru 100adb076
67 PesepBHrlit ypok. O6001ICHHE U 2105 bubnuotexa [JOK
CHUCTEMAaTU3aLMS 3HAHU I https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U 23.05 bu6muoreka [IOK
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cHCTEeMaTH3alus 3HaHUI

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/00ad9cb2

9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne Hdara nugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl

1 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 5 09 bubnuorexa [JOK
peaKIuu ' https://m.edsoo.ru/00adcade
TernoBbie 3 PEeKTH XUMHUUECKUX bu6nuoreka [IOK

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

3 CKOpOCTh XMMUYECKUX PEAKIINI 1 12.09 bubmiorexa LIOK

P peartt ‘ https://m.eds00.ru/00adb6b6
[IpakTuueckas pabora No 1.

4 «M3ydeHne BIUSIHUS YCIIOBUMA 1 1 14.09 bubnmnoreka [JOK
MIPOBEACHUSA XUMUYECKOU peakIuu Ha ' https://m.edsoo.ru/00addbfa
€€ CKOpPOCThb»

KonrtponsHas padora Nel o teme
5 «[ToBTOpEHUE U yriyOaeHUE 3HAHWIA 1 1 19.09
OCHOBHBIX pa3JielioB Kypca 8 kiiaccay
bu6nunorexa [JOK
6 OOpaTtumbie peakuu 1 21.09
P peardt https://m.edsoo.ru/00adb7e2

7 CymHocTh mporiecca 1 26.09 bubnmnoreka [JOK
AJIEKTPOJIUTAYECKON TUCCOLIMALIUN ' https://m.edsoo.ru/00adbac6

8 Jluccoumarus KHCI0T,0CHOBAaHUH U 1 5809 bu6nunorexa [JOK
coJtei. ' https://m.edsoo.ru/00adbcb0
Teopust PIEKTPOIUTHYECKOMN

P P bubmuorexa [JOK

9 muccoruanuu. CUIIbHBIE U clIa0bIe 1 3.10

JJIEKTPOJIUTHI

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

10 ITonsaTre o ruapoIn3e cojier 5.10
P https://m.edsoo.ru/00add9d4
[IpakTrueckas padota Ne 2 o Teme
Pemenue skcriepuMeHTaIbHBIX 32124
11 o teme "CBoiicTBa 10.10 buGnnorexa LIOK
. . ) https://m.edsoo.ru/00ade348
KHCJIOT,0CHOBAaHHUH M COJIEH KaK
3JEKTPOJIUTOB"
KonTponbnas pabota Ne2 o teme
12 «DIEKTPOIUTHYECKAST TUCCOLIAALINAS 12.10 bubnnorexa LIOK
p A T ' https://m.edsoo.ru/00addecO
XHUMUYECKUE PEaKIIUU B pACTBOPAX»
13 XapaKkTepruCcTUKa raJIOreHOB 17.10 bubnnorexa LIOK
p p ' https://m.edsoo.ru/00adbe9a
OO01as xapakTepUCTHUKA TaJIOT€HOB.
14 XHE{IquCKI;Ie CBEﬁCTBa Ha IpUMeEpE 19.10 bubnnorexa LIOK
pHMep ' https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopond. ConsiHasg KUCIIOTA,
15 XI/IME‘IGCSI/IS CgoﬁCTBa IOJIYUCHUE 24.10 bubnmorexa HOK
’ v ’ ' https://m.edsoo.ru/00ade104
MIPUMEHEHNE
ITpakTuyeckas pabora Ne 3 o Teme
16 «[Tonyuenne ammuaka, M3y4eHNe ero 26.10 bubnnorexa LIOK
_ i 1Y ) https://m.eds00.ru/00adf180
CBOICTBY
17 XapakTepucTuKa KUCI0POaa U CEPHI 7.11 bubnnorexa LIOK
P p POzt p ' https://m.edsoo.ru/00adc28c
18 CBOiiCTBa 1 MPUMEHEHHUE CEPBI 9.11 bubnmorexa LIOK
p p ' https://m.edso0.ru/00add448
19 CepoBoaopo/, cTpoeHue, hpu3nieckue 1411 bubnuotexa [JOK
U XUMHYECKHUE CBOMCTBA ' https://m.edsoo.ru/00ade802
bub OK
20 Oxkcunsl cepsl. Cepuucras u CepHas 16.11 nosmoreka L1

https://m.edso0.ru/00adea28
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KHCJI0Ta, PU3NIECKHUE U XUMUYECKHE
CBOMCTBA, IPUMEHEHUE

[IpakTrueckas padota Ne 4 PemneHue

21 SKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME 21.11 bubmioreia LIOK
https://m.edsoo.ru/00ae027e
"Kucnopon u cepa".
OO01as xapakTepuCcTUKa 3JIEMEHTOB
99 VA-rpynmel. A30T, pacripocTpaHEHHE 2311 bubnmnoreka [JOK
B IIpupoje, Gpu3ndecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
AMmuak, ero GpU3nN4ISCKHe U
23 XUMHUYECKHE Ci)OﬁCTBa MOJIy4YEHUE U 28.11 bubmiorexa LIOK
’ https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas pabora Ne 5. Pemenue
24 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME 3011 bubnmnoreka [JOK
«BaxkHennme HeMeTaIlIbl U X https://m.edso0.ru/00ae0bf2
COEJIMHEHU S
KonTponbnas padota Ne3 o treme
25 <<BaH<I:{€ﬁmHe erMeTaJ'IJ'II)I U UX 5.12 bubmmorexa LHOK
https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
bu6nunorexa [JOK
26 Coamu aMmonIA 712 https://m.edsoo.ru/00add5d8
97 A3oTHas kuciora, e€ Gusndeckue u 112 bubnuotexa [JOK
XMMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
. bubmuorexa [JOK
28 Conm a30THOM KUCIIOTHI 14.12 https://m.edsoo.ru/00addgh?
®docdop. Oxcun hochopa (V) u Bu6mrorexa OK
29 docdopHas kucnoTa, GusnIecKue u 19.12

XUMHNYCCKHUC CBOﬁCTBa, MMOJIYUCHUC

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

30 npupoje, GU3NIeCKue U XUMHUIECKUE 21.12 bubmiorexa LIOK
N https://m.edsoo.ru/00adfd9c
CBOICTBa

31 XUMHUYECKUE CBOKCTBA YIIIEPOIA. 26.12 bubnmnoreka HOK
AncopOrus. https://m.edsoo.ru/00addd12
Oxcuppl yriaepona, ux pusndeckue u
XMMHYECKHUE CBOMCTBA.

32 DKOJIOTUYECKHE MTPOOIIEMEI, 28.12 bubmmorexa LIOK

https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuAoM yriaeposa (IV)
YIJIEKHUCIIBIN Ta3, yrapHbli ra3
N bubnuorexa [JOK

33 VYronbHas KUCHOTA U €€ CONu 9.01 httns://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 6 o Teme

34 "YKEcTKOCTL BOIBI M METOEI €6 11.01 bubmmorexa LOK

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

3 Kpemnuii n ero coepunenns 16.01 https://m.edsoo0.ru/00ae080a

bu6nuorexa [IOK

36 KpeMmHuesas kucinora u ee coiu. 18.01 https://m.edsoo.ru/00ade48s
OO01ast XapakTepUCTUKA XUMHUECKUX
3JIEMEHTOB — METAJLIOB.

37 Merannuueckas CBsI3b U 2301 but6mmorekxa [IOK
MeTaJInYecKast KpUCTAIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJJIOB
Haxoxnenue B mpupoze.

XUMHUYECKUE CBOMCTBA METAJIJIOB. bubmuorexa [JOK

38 25.01

DIIEKTPOXUMHUYECKUH P
HanpsH>KEHUH METAILIIOB

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
[lenourpie MeTan el https://m.edso0.ru/00ael14b?2
41 [IlenoyHo3eMenbHbIE METAILIBI — 6.0 bubnmnoreka HOK
KaJIbLUN U MarHUui ' https://m.edsoo.ru/00ae15e8
42 Bakueiinine coefuHEHUS KaIbIIUs 8.02 bubmorexa [IOK
A H ' https://m.edsoo.ru/00ae15e8
. bubnuorexa [JOK
43 A 13.02
TEOMMIHH 3.0 https://m.edsoo.ru/00aelc64
44 Bakueilinime coefHHESHUS aIFOMUHUS 15.02 bubmorexa LOK
8 ' https://m.edsoo.ru/00ade64a
bubnuorexa [JOK
45 XK 20.02
Ieso https://m.edso00.ru/00ae1d86
bubmmoteka [IOK
4 22.02
6 Coepmenns xenesa 0 https://m.edsoo.ru/00adec8a
ITpakTruyeckas pabora Ne 7. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME 27,02 bubnmnoreka [JOK
«Baxueiinine MmeTaniabl U UX ' https://m.edsoo.ru/00ae3de8
COEINHEHUS
bu6nunorexa [JOK
48 O 29.02
PTAHIHECKAT XUMUA https://m.edsoo.ru/00adec8a
49 [IpenenbHble HACBILLIEHHBIE £ 03 but6mmorexa [JOK
YTJIEBOIOPOIbI ' https://m.edso0.ru/00adf518
50 HenpenenbHble HEHACHIIIICHHBIE 703 bubmuoreka [IOK
YTJIEBOIOPOIBI ’ https://m.edso00.ru/00adfc20
51 [Tonumepst 12.03 Bubmmorexa LIOK

https://m.edsoo.ru/00ae054e
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[IpousBogHbIE YTIEBOAOPOIOB.

bub6nmoreka [IOK

52 14.03
Cruptsl. https://m.edsoo.ru/00ae1156
53 Kap6oHoBbie kucnotsl. Cll0KHbIE 1903 bubnuoreka [IOK
a¢upsl. JKupsl. ' https://m.eds00.ru/00ae1278
bubmuorexa [JOK
54 VYrieBojibt 21.03
A https://m.edsoo.ru/00ae14b2
55 AMMHOKHUCIOTHI. benku. 4.04
KonTponbnas padorta Ne4 o reme
56 «Baxuenme MeTauibl 1 UX 9.04
COCITUHEHUS
JKEcTKOCTh BOMBI U CITIOCOOBI €€ bubnuorexa [JOK
57 10.04
YCTpaHEHUS https://m.eds00.ru/00ae1886
58 AMpoTepHbIe CBOMCTBA OKCHIA U 11.04 bubmuoreka [IOK
TUIPOKCHIA ' https://m.edsoo.ru/00aelc64
59 Oxkcubl, THIPOKCUBI U COJIU XKeEle3a 16.04 bubnmnoreka [JOK
(1) u xemne3a (1) ' https://m.edsoo.ru/00ae35e6
O0600611eHre U cucTeMaTH3alus
60 Hf H 18.04
3HaHUU
Brruncnenus no ypaBHeHUIM
XUMHYECKHUX PEaKIIHii, €CIIK OJIUH U3
61 peareHToB J1aH B U30BbITKE WU 23.04 bu6muoreka [IOK
COJIEPKUT NpUMecH. Brruncnenus ' https://m.eds00.ru/00ae1750
MacCOBOM JIOJTH BBIXOa MTPOTyKTa
peaknuu
O600611eHre U cucTeMaTH3alus
62 Hf . 25.04
3HAHUU
BemecTBa u Marepuansl B bubmuoteka [IOK
63 B P 30.04 uomiorexa I

MOBCEIHEBHON KU3HU YeI0BEKa

https://m.edso0.ru/00ae3f50
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64 XUMHYECKOE 3arps3HEHNE 1 705 bubnuoreka [IOK
OKPY>KaIoIIel CpeJibl ' https://m.eds00.ru/00ae4270

65 Ponb xumuu B perieHun 1 14.05 bubnuoreka [IOK
HKOJIOTHYECKUX TTPOOIIEM ' https://m.eds00.ru/00ae4270
PesepBubIil ypok. O600611IeHIE 1 bubnmoreka [JOK

66 . 1 16.05
CUCTEMATU3alMs 3HAHUH https://m.edso00.ru/00ae0dOa

67 PezepBHblit ypok. O6o011eHuE U 1 2105 bu6mmoteka [IOK
CHCTEMATH3aIUs 3HAHU ' https://m.edsoo.ru/00adb33c
PezepBHblit ypok. OGo01IeHNE U bu6mmoteka [IOK

68 . 1 23.05
cucTeMaTH3alus 3HaHu| https://m.edsoo.ru/00ad9ch2

OBLIEE KOJIMYECTBO YACOB I10 68
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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
Pymsutuc I'.E., ®eapaman @.I". MeToauueckoe mocodue s yauTens.-M.:

IIpocsemenne,2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
https://fipi.ru [Topran ®UIIN - denepanbHblii HHTUTYT MEAaroruueCKuX

M3MEPEHNN.
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