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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1nO XUMHUM Ha YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPETOAaBaHus YICOHOTO MpeaMeTa « XUMUSH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJINBAET 00s3aTeNbHOE IIPEIMETHOE coJiep KaHHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATENbHOCTh W3YYEHHS] XHUMHUU C YYETOM  MEKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOT'O OO0IIero oOpa3oBaHuUs, a TaKkKe TPEOOBAHMM K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH W3YUYeHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOT0 co/iepKaHusl.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromierocsi, ero MnpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIAJ] B (POPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;



3HaKOMUT CO CHeUu(PUKoi HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIsi1a HA €UHCTBO NMPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH 00yUYalOIInXCs;

CHOCOOCTBYET (opMUpPOBaHUIO LIEHHOCTHOTO OTHOLIEHUS K
€CTECTBEHHOHAYYHBIM 3HAHMAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B
IKOJIOTUYECKOE 00pa3oBaHue 00yUYaIOITUXCA.

JlanHble HampaBlieHUS B OOyYE€HUH XHUMHUU OOECHEUMBAIOTCS CHEeIU(PUKON
COJEpKaHUsl  y4yeOHOro  IMpenMeTra, KOTOPbIM  SBISETCS  IE€Iaroru4ecKH
alaliTUPOBAHHBIM OTpPa)KEHUEM 0a30BOM HayKU XMMHH Ha OINPENEIEHHOM dTane eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHMHM U HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX I[OHATUH
OpPraHUYECKON XUMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl MO XMMUU C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uzydeHuro. ConepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIE0BATEILHOIO PAa3BUTUS 3HAHUW HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TMPEeACTaBIEHUN 00 3IEKTPONIUTUYECKON JUCCOLMAIMM BEIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSL K JPYroMmy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UMPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOXKHOCTEH IPAKTUYECKOIO NPUMEHEHUSA U IOIYyYECHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOM NPUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
METOJaM IO3HAaHMS B Hayke. M3ydeHne XuMuM NPOUCXOAUT C NPUBJICYECHUEM
3HAHUM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aloluid Mupy,
«buonorus. 57 kiacce» U «Pu3nKa. 7 KIacc.



[Ipy wu3yuyeHUHM XUMHUH TOPOUCXOAUT (OPMUPOBAHHME 3HAHHI OCHOB
XMMHYECKON HAayKd KakK 0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro IpeIMeTa COCTOMT B (POPMHPOBAHMM CHUCTEMBI XMMHUYECKHX
3HAHUN — BaXKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOTOKEHUH,
JOCTYIIHBIX OO0OOIIEHHII MHPOBO33PEHUYECKOr0 XapakTepa, sSA3blKa HAYKH, B
OpUOOLIEHUM K HAyYHbIM METOJAaM I[IO3HAHMS MPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU W PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
ITOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUUA HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (opmMupoBaHHE MHTEIUJIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JAESITENbHOCTH, HAyYHBIM
MeToJlaM MO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIMX YHHBEPCAIIbHOE 3HAYEHHE IS
Pa3IUYHBIX BUJOB IE€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHATIBHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKpPYXaIOIEr0o MHUpA, MCIHOJIb3Ys 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh UX MpPU pEHIeHUH MpoOJeM B IOBCEIHEBHOM JKU3HHU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUST B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUsI CBOETO 3/I0POBbs U OKPYKAOIIEW IPUPOLHON CPEBI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPABIEHHOCTH JalbHEHIIEro
oOy4eHus.



OOmiee YMCIO dYacoB, OTBEAEHHBIX I W3Y4YEHUS XUMHU HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBiseT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJIeIN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaibHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3JEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTEeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYeCKUe U XUMHUUYECKUE SBJICHUS. XMMHUECKash peakius U €€ MpU3HaKU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpaileHus ¢ J1abopaTopHBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE keie3a ¢ pactBopoM cosr menu (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HAONIOJIEHWE W  ONHCaHue  Pe3yJIbTAaTOB  IPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHHE MOJENIeH MOJIEKY
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBO. Haxoxjaenue kuciopoaa B Mpupojae, (U3MUecKue M XHUMHUYECKHE
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cBoiictBa (peakmmm TopeHusi). Okcuapl. [Ipumenenue xuciopoma. CrocoOb
MOJIYYCHHUST KHUCTOpoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOIU(UKALINS KHCIOPO/Ia.

TemnoBoit 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
noxyuyeHus. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacelleHHbIe M HEHACBIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEWIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpOJZI€e U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa Heopranudeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HeconeoOpasyromue. Homenknatypa okcunoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss OCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHrne ocHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. HomeHnknarypa coseii. GU3NYECKUE U XUMHYECKHAE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eHeTnueckas CBsI3b MEXKIY KJIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUS BEIIECTB C KHUCIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YEHUE, COOMpaHHE, PACHO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOYKHO HCIOJIb30BaHUE BHAEOMATEpUaoB), HaOIIOACHHE OOpa3lOB BEIECTB
KOJIMYECTBOM | MOJb, HCCIEAOBaHHWE OCOOCHHOCTEW pacTBOPEHHS BEILECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUIOTOBIIEHUE PACTBOPOB C  ONPENEIEHHOU
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MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPUAIIOB),
UCCJIEIOBAHUE O0pa3sLOB HEOPraHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus oxcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C METaulaMH, pPEeakUui HEUTPpAIN3alWH, ITOJIYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

IHepuoauueckud 3axkoH u Ilepumoguueckass cucremMa XUMHYECKHUX
yaiemenToB /JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBAA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM()OTEPHBIE OKCUIBI
Y TUJIPOKCUBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIMHHONEpUOAHAas  (OPMBI
IIepunonnueckoii cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u Tpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPHONA U
TPYNIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
AJMIEKTPOHHBIX ~ 000JI04eK aTroMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepucTuKa XUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIIaM U IEPUOLAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoanyeckoil CUCTEMbl XUMHUECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaXJaHVH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DNEeKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHHe oO0pa3loB BEHIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,



WUIIOCTPUPYIOIIUX ~ IOPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropenue, peakliiy pa3ioKEeHUs], COETUHEHU).

Mestcnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4epe3 MCMHOJIb30BAHME KaK OOIIUX EeCTECTBEHHO--HAYYHBIX
NOHATUH, TaK U MOHATHUH, SBJISIOMINUXCS CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TOHATH: HAyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
AKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKHE BEIMUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIAHETHI, 3BE€3/bl, ConHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIHs

[lepnognueckuii 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbl XMMHYECKOM CBSI3U. THUIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJaccaM HEOPTraHUYECKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Krnaccudukanusa XuMUYecKuX peakluuid Mo pa3auyHbIM MPU3HAKaM (10 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEeHEN OKHMCIEHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe 0 rOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karanuse. [losTre 0 xumMuueckom paBHoBecuu. DakTOpHI,
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BIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEAKUUH U IMOJIOXKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHON ~ pEaKIIUU. CocraBneHue  ypaBHEHUI
OKHCJIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEaKUUi C  HUCIOJB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonsl, annoHbpl. MexaHu3M JIUCCOLMALMM BEUIECTB C Pa3IMYHBIMM BHJIAMU
XUMHUYeCKOH cBs3u. CteneHs nuccounanuu. CUibHbIE U CIa0bIe JIEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THApOIIN3E COEN.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHHMYECKUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XMUMHUYECKON peakiuu
OT BO3ACUCTBUS pa3iIMUHBIX (AKTOPOB, MCCIEIAOBAHUE DBIEKTPOIPOBOAHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U COoJIeH
(BO3MOXXKHO ~ HCHOJB30BAHME  BUJEO MaTEpPUAIOB), [POBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuMid HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIJEICHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEeaKkUuid
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PaclO3HaBaHUE HEOPraHMUYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUi Ha HOHBI, pEIIECHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (Pu3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMeEpe XJopa
(B3aMMOJEHCTBUE C METalllaMU, HEMEeTaulaMH, WIeno4amMu). XJIOPOBOAOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U (PU3NYECKUEe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
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XUMUYECKrUe CBOMCTBA. OKCHIBI CEphl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnass kmciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
IpeICTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE PpEaklvy,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit KUcaoThl. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAs PEaKIUs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH CpeIbl COCIUHEHUSIMHU Cepbl (KUCIOTHBIC JT0XK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHue U npuMenenue. Conu aMMOHMS,
ux GU3MUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ TOoJiydeHHe, (QU3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonp30BaHne HUTPATOB M COJEM AaMMOHHS B KayeCTBE MHHEPAIbHBIX
ynoopenuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaota, Pu3ndecKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHS.  YIJIEpOaA,  aJUIOTPOIHBIC
MOAU(UKAIIMNK, PACHPOCTPAaHEHUE B Mpupoae, (Pu3ndeckue M XUMHUYECKUE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHBIE C OKCHIOM
yraepoga (IV), rumoreza rnoGanbHOrO TOTEIUICHUS KJIMMAaTa, IMaPHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noisyuyeHue W TnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEITECKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOJYKTHl WX TepepaboTku (OC€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KMUpaX, OeNkax, yrieBojax — U uxX
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poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COETUHEHUI.

Kpemuuii, ero ¢Qusmueckne u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npumeHenue. CoeavHEHHs KpeMHHUsi B mpupoje. OOmme mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBoil kucnote. CHIMKATBl, UX UCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelilne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCTOIBb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMNE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJIOTEHOB M WX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHHUE
BHUJICOMATEPUAIIOB), HAOJIIOJICHUE TMpolecca OOYyIIIMBaHUS caxapa IoJ| JeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/IEHNE KaUeCTBEHHOM peakIuu Ha Cylbdat-
WOH W HAOJIOJeHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3otra, (ochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Nmpu3HaAKOB
MX IPOTEKaHMUsl, B3aUMOICMCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOKHO UCITI0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4yeHue Mojenen
KPUCTAUTMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aFCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyudeHHue, coOupaHue, pacrlo3HaBaHUE M U3yUCHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peakuuil Ha KapOoHAT U
CUJIMKAT-UOHBl W UW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJUKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIEePUMEHTATbHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHEe MeTaioB. Meramindeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUeCKas  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTayuioB. OO0rmue
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CIOCOOBI TIONy4eHHUST MeTawioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
CrocoOBl 3amuThl UX OT Kopposwu. CriaBel (CTajib, YyTyH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamabl: nojoxkeHue B Ilepuoamyeckoil cucremMe XMMHUUYECKHUX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX AaTOMOB, HAaXOXKJICHUE B MIPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuUMepe HATpus U Kanus). OKcuiael u
TUJAPOKCUIBI HATpusi W Kanus. [IpuMeHeHWe WIENOYHBIX METaNIOB M HX
COeJIMHEHUM.

[IlenouyHo3eMenbHbIE METa/UIbl MarHud W KaJblUM: TIOJOKEHUE B
[Tepuomuueckon cucreMe xumMudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHHE B nipupojie. Pusnyeckre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmime coequHeHHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKEcTroCTh BOJIBI M1 CIIOCOOBI €€ yCTpaHEHUS.

AlroMuHUN: TTookeHue B [leproandeckoi cCUCTeMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHME aToMa, HaxOXAEHUE B Ipupone. Pusnmdeckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOICTBA OKCHAA U TUIPOKCHU]IA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUUECKUX 3JeMEHTOB /1.
M. MenaeneeBa, CTpOEHHE aTOMa, HaxXOXKJAeHUE B mpupoac. PuU3MUYECKUE WU
XUMHUYECKUE CBOMCTRA xene3a. Okcuibl, Tuapokcuabl u con xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0Opa3llaMd METaJIOB W CIUIABOB, HUX (DU3NYSCKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIL30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCJICIOBAHUE CBOMCTB KECTKOM BOJIbI, IpoIlecca TOPEHUS Kejie3a B KUCIOPOJIe
(BO3MOYKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), memu (11), HaOMrOEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3aj/1ad Mo TeMe «BakHeume
METaJUIBl U KX COCTMHEHU.

XUMHA M OKPYKAIOLIAS Cpeaa

BemecTtBsa m Marepuanibl B IOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momonrs npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.
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XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHIIeHTpalus Beiiects, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepuMeHm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepHabl).

Mescnpeomemmubnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUH XMUMHHM B 9 Kiacce
OCYUIIECTBJISICTCSL 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATHUH, SBJSIOIIUXCS CUCTEMHBIMU U OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCHEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s PekT, TEXHOIOTHS, MAaTEPUAITHI.

®dusnka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JIUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAIINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: dorocunres, npixanue, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBICE TMOPOJHI,
M0JIE3HBIE UCKOIAEMbI€, TOIIMBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU MHGpOpMaIirend o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YWUTATENIbCKOW KYyJIBTYpPbl, B TOM YHCIIE
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HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEeC K OOYYEHHUIO U IO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K  CamMOOOpa30BaHUIO, IPOCKTHOM U  HCCIEI0BATEIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 310POBb:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0pPOBBIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 >KM3HH, OCO3HAHME IOCIEACTBUMN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aIKOT 0, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH  COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpaleHHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YyUYEHHIO TPOo(eccuil U Tpyla pa3iMyHOro poja,
YBOKECHHUE K TPYAy M pPE3yibTaTaM TPYAOBOM NEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VHIMBUIYaJIbHON TPAEKTOPUH MPOJOJIKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEMHON Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHE K MPHUPOAE KAaK HCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ OE30MACHOTO MOBEIEHUS IpU padoTe ¢ BEUIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHHH XUMUU, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTUYECKOM  KyJNbTYpbl, OCO3HAaHUS TJIOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTeHd MX pelIeHHUs MOCPEACTBOM METOJ0B XHMMUH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHHMKAaTUBHOU U COLMAIIBHOMN IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaIMETHBIX pE3ylbTaTOB BBIIEISIOT 3HAYUMBIE JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, FIKCIIEPUMEHT U APYToe.), KOTOpbIe
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WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU W3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHHUE O IEIOCTHOM
HAyYHOW KapTHHE MHpA, M YHUBEpPCAJIbHbIC yIeOHbIE EeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOMU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI MCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TOHSITHSIMH), WCIIOIH30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJIECIBHBIX (JAaKTOB M SBJICHHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYX ACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUSA TOHATHS (MPEAMETHBIC U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MTPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHu4eckas G(opmylia W ypaBHEHUE
XUMHUUYECKON peakiny — MpU PEIICHUN y4eOHO-TI03HABATENbHbBIX 33J1ad, ¢ YYETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKH W3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABIICHHBIE BOIPOCH B Kauye€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAadyeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

NPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OPraHU3AlMU W MPOBEIACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €T0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABISATH OTUET
O MpoJIeNITaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (OPM MPECTABICHUS, MOJIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
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nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

YMEHUE NPUMEHATH Pa3Iu4Hble METOAbl M 3alpOChl MPH MOUCKE U O0TOOpE
uH(OpMAIlMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIBHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, TIPUOOPETEHHUE OMbITA B
o0nacTd  MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATH ONTUMANIBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JrharpaMmmamu,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UPOBaTh B IpoLecce YYeOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAIOIIEW MPUPOIHOU
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Jauaiora W (Wih) JIUCKYCCHUU) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJY4YEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJlaTh MPEe3EHTALUIO
pE3YNbTATOB BBINOJHEHUS XMUMHYECKOrO SKCIIEpUMEHTa (Ja0OpaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABaTEJIbHOM M HMCCIIEOBATEIbCKOM  JEATENBHOCTH  MPH  PEIICHUU
BO3HMKAIOIIMX NPOOJeM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U AaHAJTM3UPOBATh KOHTEKCTHI, MTpeijiaraéMble B YCIOBUU 3aJaHU.

MNPEAMETHBIE PE3YJIBTATDBI
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B cocraBe mpeaMETHBIX PE3YNBTaTOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIC OOY4YarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JIeucTBul, crnermuduueckue IS IpeAMETHONH o0nactu  «XUMHUS», BB
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIty oOydenus B 8 kiiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XWMHUYECKHX ITOHATHUI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCAMHEHUSA, PEAKIHMH PA3JIOKECHUSA, PEAKIUU 3aMEIICHUS, PEAKIHNU
0OM€Ha, 3K30- U SHJOTEPMHUYECKHUE PEAKIIMH, TEIIOBOU 3((EKT peakiuu,
AIpO aToOMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaJUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBSI3b, HOH, KATMOH, aHWOH, PacTBOpP, MAaccoBas JOJs BEIIECTBA
(mpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUA H
MPUMEHSTH 3TU OHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALLICHUIA;

e ICTIOJ30BAaTh XMMUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUS (DOPMYIT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

e OTIPEJICTISATh BAJECHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHCHUSIX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJ€eHTHAasT W MOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona [I. WM. Mengeneena:
JIEMOHCTPUPOBATh IOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJOXeHus B llepronnueckoin cucreme,
3aKOHOB COXPAHEHUS MACChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTraJpo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas nmoarpynna (b-rpymnma)y, Mansie u
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OONbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummdeckmx osaementoB I .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
U pacrpeeeHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

o KJTaCCU(UIIUPOBATh XUMHUYECKHAE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIUX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTEepPU30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/asi ONKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

e IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IIPEBpPALICHUA B
Pa3IUYHBIX YCIOBUSX;

e BEIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 3jieMeHTa 1o ¢Gopmysie COCIUHEHUS,
MacCOBYIO0 JIOJIO BEILIECTBA B pPacTBOpPE, MPOBOAUTH pPacuéThl MO
YPaBHEHUIO XUMHUYECKOUN pEeaKlInH;

e IPUMEHATh OCHOBHBIE ONEPALMN MBICIUTEIBHON AEATEIbHOCTH — AHAIHU3 U
CHUHTE3, CpaBHEHHE, OOO0OIIEHHEe, CHUCTeMaTU3aluIo, KiIacCcu(uKaluio,
BBISIBJICHUE MPUUYUHHO--CIICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHi, €CTECTBEHHO-HAY4YHbIE METOMbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJICIOBATh MpaBUJIaAM TOJIb30BAHUS XUMUYECKON MOCYA0U U J1a00paTOpPHBIM
o0opy/ioBaHMEM, a TakXe IMpaBwiaM oOpallleHusl C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMUYECKUX ONBITOB MO TOJYyYEHUI0 W COOUPAHHMIO Ta3000pa3HBIX
BEIIECTB (BOJIOpPOJIa M KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONpPEAECIEHHON MACCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U MPOBOJAUTH XUMHUUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB
IIeJIOYEeH U KHUCIIOT C MOMOIIbI0 MHAUKATOPOB (Jlakmyc, dheHondTanenH,
METHJIOPaHX U APYTHE).

K xoHiy oOydeHust B 9 kjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PAaCKpBIBATh CMBIC OCHOBHBIX XHUMHUYECKHX MOHATHM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHMOH, MNPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTENEHb
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OKHUCJICHHS, XUMUYECKasl PEaKITNs, XUMUIECKast CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJIUTUYECKAS] TUCCOLUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBecHe, OOpaTUMble W
HEeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTaJuInuecKas), KpHUCTAIIMYecKas pemeTka, KOppo3Hs METalIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
koHueHtpanus [IJIK BemiecTna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUA H
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUI;

e ICTIOJI30BAaTh XMMUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEJICTISATh BAJIGHTHOCTh U CTETEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsijl MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpbiBaTh cMmbicn llepuogmueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
tabnuunyto Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynma)», mansie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEITCS B IEPUOJUYCCKOW Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCIUHCHUU B
npeaenax MaJblX NEPUOJIOB M TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3(PGEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHHS
XHMHUYECKUX JJICMEHTOB);
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e XapaKTEepPU30BaTh (OMHCHIBATh) OOMMKE M CHEUPUISCKAE XHUMHYECCKUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
npUMepaMu MOJIEKYJISAPHBIX W HOHHBIX YPaBHEHHMH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIii;

e COCTaBJISATh YPABHEHUS AJIEKTPOIUTHUECKOMN TUCCOIUAIIMN KUCIIOT, IeJI0uei
U COJIeH, OJHBIC U COKPAIIEHHBIC YPaBHEHUsI PEaKIuii HOHHOTO OOMEHa,
YpaBHEHHUs peaKlUi, MOATBEPKIAIOUINX CYIIECTBOBAHUE T'€HETUYECKOM
CBSI3M MEXJ1y BEUIECTBAMHU PA3IMYHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
MOCPEJICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;

* IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAaHUS XHUMHUYECKHX TMPEBpPALICHUN B pa3IMYHbIX
yCIIOBUSIX;

¢ BBIYUCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PAacTBOpE, MPOBOAUTH PACUETHI IO
YPaBHEHHUIO XUMHUECKON peaKInu;

e COOJIIOJIaTh MIPABHJIA IOJIB30BAHUS XUMUYECKOW MOCYI0M U J1abopaTOPHBIM
o0opyloBaHMEM, a TakKe INpaBUja OOpallleHUuss C BEIIECTBAMU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMIOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHIO W COOMPAHMIO Ta3000pa3HbIX
BELIECTB (AMMHUAKa U YIJIEKHCIIOTO rasa);

* IPOBOJUTH PEAKIINH, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB pa3IMYHbIX
BEIIECTB: pAcHO3HaBaTh OMNBITHBIM MYTEM XJOpPHA-, OPOMHI-, HOAMMI-,
kapOoHat-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
AMMOHHUS W HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

e IPUMEHATH OCHOBHBIE ONEpPALUN MBICIUTEIbHONW JEATEIbHOCTH — aHAIMU3 U
CUHTE3, CpaBHEHHE, O0O0O0O0IIeHHe, CHUCTEMaTHU3allUul0, BBISABJICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — /I WM3YYCHUS CBOWCTB BEIIECTB U
XUMHYECKUX pEaKIMid, EeCTECTBEHHOHAyYHbIE METOJABl TO3HAHUA —
HaOJII0/IeHNE, U3MEpPEHHEe, MOJEITUPOBAaHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHUE

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

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

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

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

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

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

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30
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Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumnueckux 3jaemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

[Iepnoanueckuii 3aK0H U
31 IIepuoanueckas cucrema 7 bubnmoreka [JOK
XUMHUYECKHX 3aeMeHToB /. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMHYecKas CBS3b. BuGmorexa LIOK
3.2 OxueuTensro- 8 . https://m.eds00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITNN
Hroro o paszeny 15 ]r?tilr?sj?/l//lr?wfgszgrou/ff41837c
PesepBHOe Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O0 68 4

[NPOTPAMME

24



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

Ka.]'leHI[apHO' TEMATHYECCKOEC IVIaHMPOBaHUE
8 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Tema VboKa IpakTuye Jlara Hara uudgposbie
n/n P Bcero KonTpoasHkie CKHe H3y4YeHUs U3y'CHUA o0pa3oBaTe/ibHbIE
paﬁoTBI paﬁoTbl IJIaH quT pecypcChl
[Ipeamer xumun. Pons xumuu B bubmmorexa [TOK
1 ' 1 03/02.09.24 https://m.edsoo.ru/ff0
JKU3HM YeloBeKka. Tena u BemecTBa
d210c
04/06.09.24 bubarorexa [JOK
[TonsiTHE O METOAX TTO3HAHUS B
2 1 https://m.edsoo.ru/ff0
XUMUHU 42276
[Tpaktnueckas padora Ne 1 «IIpaBuna 10/09.09.24
paboThl B 1a00paTOpUU U PUEMBI bubmorexa [JOK
3 1 https://m.edsoo.ru/ff0
oOpaitieHus ¢ 1abopaTOpHBIM 423dc
000pyTI0BaHUEM
YucTtele BenrecTBa U cMec. CriocoObl 11/13.09.24 Bubmzorexa LIOK
4 . ' 1 https://m.edsoo.ru/ff0
pasnueneHus cMecei 426ca
[MpakTudeckas padora Ne 2 17/16.09.24 bubmuorexa [IOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0
OYMCTKHU TOBAPEHHOU COJIM )» d28c8
18/20.09.24 bubmuoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0

d2a6c

25



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

XUMHAYECKHE IIEMEHTHI. 3HAKU

24/23.09.24

bubmuorexa [JOK

7 https://m.edsoo.ru/ff0
(CcMMBOJIBI) XUMUYECKUX 3JIEMEHTOB d2bes
25/27.09.24 bubmuoreka [JOK
8 [IpocThie U COKHBIE BEIIECTBA https://m.edsoo.ru/ff0
d2a6c¢
01.10.24 bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YUECHHE 30.09.24 https://m.edsoo.ru/ff0
d2d50
3aK0H IOCTOSIHCTBA COCTaBa
BellecTB. XUMu4eckas popmyia. bubmorexa HOK
10 02/04.10.24 https://m.edsoo.ru/ff0
BajleHTHOCTh aTOMOB XMMHYECKHX
d2eae
3JICMEHTOB
08/07.10.24 bubaroreka [JOK
OtHOCuTeNBHAs aTOMHAs Macca.
11 https://m.edso0.ru/ff0
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca
d323c
MaccoBast 015 XHMHHECKOTO 09/11.10.24 bubmuoreka [JOK
12 https://m.edsoo.ru/ff0
dJIEMEHTa B COCAUHECHHUH d4350¢
15/14.10.24 bubmuoreka [JOK
KonuuectBo BemiectBa. MoJib.
13 M https://m.edsoo.ru/ff0
OJIsipHasi Macca 45230
16/18.10.24 bubmuoreka [JOK
®dusnyecKkue 1 XUMHYECKUE SIBJICHUS.
14 X https://m.edso0.ru/ff0
UMUYecKas peakius 437fa
22/21.10.24 bubmuoreka [JOK
[Tpu3Haky U yCIOBHS MMPOTECKAHUS
15 https://m.edsoo.ru/ff0

XUMUYECKHUX PEaKIun

d3al6
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3aKoH COXpPAaHCHUA MaCChl BEIICCTB.

bubmuorexa [JOK

16 Xiniueckite ypasHers 23/25.10.24 https://m.edsoo.ru/ff0
d3b88
Brraucienus konuuecTBa, MacChl bubnuorexa [JOK
17 BEIIIECTBA 110 YPABHEHUSIM 05/08.11.24 https://m.edsoo.ru/ff0
XUMUYECKUX PeaKiui d5708
Knaccudukanusa XuMruuecKux 06/11.11.24 Bbubanoreka LIOK
18 peaxiuii (CoeTMHEHMS, Pa3IIOKEHMS, https://m.edsoo.ru/ff0
3aMeIeHHs, 0OMeHa) d3f34
M. B. JloMmoHOCOB — y4EHBIi- 12/15.11.24 Bu6nnoreka LIOK
19 sHIMKIoneaucT. O0o0Ienne u https://m.edsoo.ru/ff0
CHCTeMaTH3alus 3HaHUH d40c4
20 KonTtponsHast padora Nel mo teme 19/18.11.24 Et?fsj:llljr?::i(sigroulllffo
«BelecTBa 1 XUMHUYECKHE PEAKIIHM
d4290
Boznyx — cmech razos. Cocras 20/22.11.24 Bbubnuorexa LIOK
21 Bo3ayxa. Kucimopon — sneMeHT u https://m.edsoo.ru/ff0
npoctoe BemiecTBo. O30H d448e
duznyeckue 1 XUMUYECKHE CBONCTBA 26/25.11.24 Bbubnuorexa LIOK
22 KHACIOpOoa (peaKIuy OKUCIICHUS, https://m.edsoo.ru/ff0
ropenue). [lonstue 00 oxcumax d4614
Crioco6bI mostyueHust KUCI0poa B 27/29.11.24 bubmmoreka [IOK
23 71a00paTOPUU U IPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0
[TpumeHeHne KucIopoaa d497a
TennoBoii 3¢ hexT XuMuIecKoi 03/02.12.24 bubnmnoreka [JOK
24 peaxiuu, MOHATUE O https://m.edsoo.ru/ff0

TCPMOXUMHNYCCKOM YpPABHCHHHU, 5K30-

d4790

27



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

N QHAOTCPMHUYCCKUX PCAKIUAX

TorumBo (HedTh, yroiab U METaH). 04/06.12.24 Bbubanorexa LIOK
25 3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro https://m.edsoo.ru/ff0
MPEAOTBPALIEHUS d4cda
[Tpaktrueckas padota Ne 3 o Teme 10/09.12.24 Bbubanoreka LIOK
26 «Ilonmydenne u coOupanue https://m.edsoo.ru/ff0
KHCJIOPO/1a, U3yYEHUE €r0 CBONCTBY d4ae?
BOMODOJ — IEMEHT 1 POCTOE 11/13.12.24 bubnuorexa [JOK
27 P P https://m.edsoo.ru/ff0
BelecTBO. HaxoxaeHnue B npupojae
d4ddo
. 17/16.12.24 bubmuoreka [JOK
Ou3nyecKkue 1 XUMUIECKHE CBONCTBA
28 https://m.edsoo.ru/ff0
Bojopoza. [Ipumenenue Bogopoa
d4ddo
18/20.12.24 bubmuoreka [JOK
29 [ToHsiTHE O KUCHOTAX U COIAX https://m.edsoo.ru/ff0
d50d2
Cr0COGH! MONYHEHIS BOTOPOA B 24/23.12.24 bubmmoreka [IOK
30 5 i P https://m.edsoo.ru/ff0
naboparopuun d44ddo
[TpakTuyeckas padora Ne 4 o Teme 25/27.12.24 bubmmnoreka [IOK
31 «[Tomyuenue u cobupanue BoJ10poJa, https://m.edsoo.ru/ff0
W3yYEHHUE ETO CBOMCTB» d4f42
07.01.25
MonsipHblii 00bEM ra30B. 3aKOH bubmorexa LHOK
32 A 30.12.24 https://m.edsoo.ru/ff0
BOT/IPO A2. 45426
33 Beraucnenus 00bEMa, KOJTMYecTBa 08/11.01.25 bubmmoreka [JOK

BCIIECTBA Ira3a 110 €ro u3BECTHOMY

https://m.edsoo.ru/ff0
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KOJIMYECTBY BEILLECTBA WK 00BEMY

d55a0

Brraucnenns 005EMOB ra3oB 1Mo 14/13.01.25 Bbubanorexa LIOK
34 YpaBHEHUIO PEaKIIMU Ha OCHOBE https://m.edsoo.ru/ff0
3aKOHA 00BEMHBIX OTHOIIEHHUI ra30B d5708
. 15/17.01.25 bubmmnoreka [JOK
®dusnyeckue 1 XUMHUCCKUE CBOMCTBA
35 https://m.edsoo.ru/ff0
BOAR d587a
. 21/20.01.25 bubmmoreka [JOK
CocraB ocHoBanui. [Tonsitue 00
36 https://m.edsoo.ru/ff0
WHAKATOpaX 45962
Bona kak pactBopuTeb. 22/24.01.25
bubmuorexa [JOK
HacplmieHHbIC 1 HEHACHIIIICHHBIC
37 https://m.edsoo.ru/ff0
pacTBOphl. MaccoBast 10Jis1 BEIIeCTBa
d5b40
B pacTBOpe
[IpakTrueckas padora Ne 5 o reme 28/27.01.25
«ITpuroroBieHue pacTBOPOB ¢ bubmorexa LOK
38 .. . . https://m.edsoo.ru/ff0
OTIpeIcIEHHON MacCOBOM JOJeH d5eba
PacTBOPEHHOTO BEIIECTBAY
Konrtponsnas pabora Ne2 o treme 29/31.01.25 bubmorexa [JOK
39 K B B https://m.edsoo.ru/ff0
«Kucnopoa. Bogopon. Boxa» 46342
. 04/03.02.25 bubmmnorexa LIOK
Oxkcuppl: cocTas, KiaccupuKanus,
40 https://m.edsoo.ru/ff0
HOMEHKJIaTypa 46646
[TonyueHue n XuMu4YeCKrue CBOMCTBA 05/07.02.25 Bu6nuoreka [IOK
41 KUCIIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0

aM(OTEPHBIX OKCUIIOB

d664e
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https://m.edsoo.ru/ff0d59e2
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https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OcHoBaHU4: COCTaB, KJ'IaCCI/I(bI/IKaI_[I/IH,

11/10.02.25

bubmuorexa [JOK

42 https://m.edsoo.ru/ff0
HOMEHKJIaTypa d67ca
. 12/14.02.25 bubnmoreka [JOK
[Tony4yeHne 1 XUMHUYECKUE CBOICTBA
43 . https://m.edsoo.ru/ff0
OCHOBaHUU
d67ca
) 18/17.02.25 bubmoreka [IOK
Kucnorsl: cocras, kiaccuduxanus,
44 https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee?
[Tomydyenue 1 XMuMHYECKHE CBOMCTBA 19/21.02.25 bubmorexa LIOK
45 - https://m.edsoo.ru/ff0
KHCIIOT
dfee2
Counu (cpeiHue): HOMEHKIIATYpa, 25/24.02.25 but6moreka [IOK
46 CIOCOOBI OTYyYEHUS, XUMHUYECKHE https://m.eds00.ru/00
CBOMCTBa ad9474
[IpakTuueckas padbora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMEC BI/I6J'H/IOTCKa HOK
47 p 26/28.02.25 https://m.edso0.ru/00
«OCHOBHBIE KJIACCHI HEOPTAaHUIECKHX
. ad9b7c
COETUHEHUIN»
I'eneTnyeckas cBsI3b MEXIY bubnmnoreka [JOK
48 KJIacCaMu HEOPTaHMUYECKUX 04/03.03.25 https://m.eds00.ru/00
COeTMHEHNN ad9a50
05/07.03.25 bubnmoreka [JOK
O00011eHre U CUCTEMATU3 AL
49 N https://m.edso0.ru/00
3HAHUI ad9ch?
Kontponbnas pabota Ne3 mo teme 11/10.03.25 bubmotexa [JOK
50 https://m.edso00.ru/00

"OCHOBHBIE KJIacChl HEOPTaHUYECKUX

ad9ela
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

coequueHui"

[TepBbie MOMBITKH KIacCHPUKAITII 12/14.03.25 Bbubanorexa LIOK
o1 XAMHUYECKUX 3J1€MEHTOB. [loHsATHE O https://m.edso0.ru/00
rpynmnax CXOJHbIX 3JIEMEHTOB ad9ffa
[Tepuonnueckuii 3aKOH U 18/17.03.25
bubmuorexa [JOK
[lepuoaunueckas cucrema
52 https://m.eds00.ru/00
XHUMHYECKHX dj1eMeHToB 1. 1.
ada52c
Menpeneena
19/21.03.25 bubaroreka [JOK
53 [Iepuoasl, rpynnel, MOATPYIIIIBI https://m.eds00.ru/00
ada52c
31.03.25 bubnuotexa [JOK
Ctpoenue atomoB. CoCTaB aTOMHBIX
54 " 01.04.25 https://m.edsoo.ru/00
saep. 3oTorbt ada3d?
CtpoeHue IeKTPOHHBIX 000I04eK bubnuoreka [IOK
55 aTOMOB 3JiIeMeHTOB [lepronnyeckoit 02/04.04.25 https://m.edso0.ru/00
cucremsl J[. 1. Menaeneena adabbc
XapakTepruCcTUKa XMMUYECKOTO 08/07.04.25
bu6mmoreka [IOK
9JIEMEHTA TI0 €T0 TIOJIOKEHUIO B
56 n . i https://m.edso0.ru/00
epuoanyeckoi cucreme /1. M. adag24
Menpeneena
3nauenue [lepuoanueckoro 3akoHa 09/11.04.25
JUTSL pa3BUTHS HAYKH U TIPAKTUKU. [] bubmiorexa HOK
57 M . R https://m.edso00.ru/00
. MenpeneeB — y4€HbI, TIearor u adag6e
TpaXKTaHUH
58 DNEKTPOOTPULIATEIBHOCTh AaTOMOB 15/14.04.25 bubanoreka [JOK

XUMHUYCCKUX 3JICMCHTOB

https://m.edso0.ru/00
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https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

adaab8

16/18.04.25 bubmuorexa [JOK
59 Hounnasg xuMuueckas CBsI3b https://m.edso0.ru/00
adac34
22/21.04.25 bubnmoreka [JOK
KoBasieHTHas oJIIpHas XUMHUYECKas
60 https://m.edsoo.ru/00
CBA3D adaab8
23/25.04.25 bubaroreka [JOK
KoBajieHTHas HemoJisspHas
61 https://m.edso0.ru/00
XUMHUYECKAS CBA3b
adaab9
29/28.04.25 bubaroreka [JOK
62 CreneHp OKUCIEHUS https://m.edso00.ru/00
adae28
OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHHBIE 30.04.25 Brommozexa [IOK
63 02.05.25 https://m.edso0.ru/00
peakuu .05. 2db076
bu6mmorexa [IOK
64 OKHUCIIUTEN U BOCCTAHOBUTEIHU 06/05.05.25 https://m.edsoo.ru/00
adb076
Konrtpomnbnas padora Ne4 o teme 07/12.05.25 bubmunoreka [IOK
65 «CtpoeHne aroma. XUMHUYECKas https://m.eds00.ru/00
CBSI3b) adb486
PesepBHbIii ypok. OGoGIeHIe 1 13/16.05.25 bubnmnoreka [JOK
66 . https://m.edso00.ru/00
CUCTEMAaTH3alis 3HAHUN adb33c
PesepBHbIii ypok. OGoGIeHIe 1 14/19.05.25 bubnmoreka [JOK
67 https://m.edso00.ru/00

cUCTeMaTHu3anus 3HaHUU

ad9ch2
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

PesepsuEIil ypok. O0001IIEHHE U Bubmiorexa LIOK
68 p YpOx. 111 1 20/23.05.25 https://m.edsoo.ru/ff0
CUCTEMATHU3ALNS 3HAHUN
d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel mo teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX

8 [TonsATHE O XUMHUYECKOM PAaBHOBECHH. 1 bubnuorexa [IOK
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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@DakTOpPHI, BIUSAIOIIKNE HA CKOPOCTh
XUMHUYECKON PEAaKIMU U II0JI0KEHUE
XUMHYECKOTO PABHOBECHUS

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

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble Bubmaorexa ITOK
a HHATH. https://m.edso0o.ru/00adcd68
AIICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni Bubmorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN Bubmorexa ITOK
p UH https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIITHI
XMUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 bubmmorexa [TOK
pedt o https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 ITonsiTHE O TUAPOIU3E COJIEH bubmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o01eHre U cucTeMaTu3aIus bubnuoteka [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnueckast pabora Ne 1.
16 «Perenue sxkcnepuMeHTAUTBHBIX Eubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTtponbHas padora Ne2 o treme
bubmuorexa [JOK
17 «INEKTPOIUTUYECKAS TUCCOITHAITHS.

XUMHYECKUE PEAKIIUU B paCTBOPAX)»

https://m.edsoo.ru/00addecO
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https://m.edsoo.ru/00add5d8
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OO01mast XapakTepuCTHKA TAJIOTCHOB.

18 XHUMHYECKUE CBOMCTBA HA TIPUMEPE bubmmorexa [JOK
pHUMEp https://m.edsoo.ru/00addfe2
XJopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 XI/IME‘ICCKI/IS CBOMCTBA, MOJTYyYEHUE bubmmorexa [JOK
’ v ’ https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padora Ne 2 o Teme
20 «[TomydeHue CONISTHON KUCITOTHI bubmmorexa [JOK
yi B . ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTBY»
Boruncnenus o ypaBHeHUAM
21 XUMUYECKHUX PEaKIU, €CITH OJUH U3 bubmorexa HOK
DearIiL, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO01mas xapakTepUCTHKA JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(UKALIUY CEPBHI.
93 Haxoxnenue cepsl 1 €€ cCOeTMHEHUI bubnuoteka [JOK
B IIpUpPOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
CepbI
24 CepoBoaopo1, CTpOEHHUE, bubnmnorexa [JOK
¢uznyecKkue 1 XuMHUYECKHE CBONCTBA https://m.eds00.ru/00ade802
Oxcunsl cepol. CepHast KHCIIOTA,
25 ¢du3nueckrue ¥ XMMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XVUMUYECKUE peaKIlui, JIekKallnue B
26 OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a bubnnoreka [JOK

MOJIYYCHHUA CepHOﬁ KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHHUC

https://m.edsoo.ru/00adec8a

36



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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OKpYKaroIleH cpelibl COETUHEHUSIMU
cepbl

Briuucienne MaccoBOM JTOJIU BBIXOJA

bu6mmoreka [IOK

27
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB
28 VA-rpynsl. A30T, paclipOCTpaHECHHE bubnnoreka [HOK
B IIpupojie, GU3NYECcKue u https://m.edsoo.ru/00adeea6
XHMMHYSCKHE CBOMCTBA
AmMMuak, ero pu3ndecKue u
29 XHMHYECKHE CBONCTBA, MOJIYUCHUE U bubmorexa [JOK
’ i https://m.eds00.ru/00adf004
MIPUMEHEHHUE
[IpakTrueckas padora Ne 3 o teme
30 «ITomyueHne aMMHaKa, U3y4eHHUE €ro bubmorexa [JOK
e > YA https://m.eds00.ru/00adf180
CBOMCTBY
31 A3oTHas KucioTa, e€ Gusndeckue u bu6mmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHSI B KQUeCTBE MUHEPAIbHBIX
32 o0peHnii. XMMHUUECKOe bubmorexa [JOK
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHHUSIMHU a30Ta
®docdop. Oxcuna pochopa (V) u
33 (pocg))o pHa}I KI/ICJI((I))Ta (b(i)I/II)BI/I(‘{ez:KI/Ie u bubmmorexa LIOK
p o https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOHCTBA, ITOTYICHHE
Hcnons3oBanue pochatos B
. bubnuotexa [JOK
34 KaueCTBE MHUHEPAIbHBIX yI0OpEHUI.

3arpsi3HeHue NPUPOJHON CPEbI

https://m.edsoo.ru/00adfc20
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docharamu

Yrnepon, pacnpocTpaHEeHUE B

35 npupoze, Gu3NYecKue 1 XUMHYECKUE bubmmorexa LIOK
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcuapl yriaepojaa, ux Gpuzndeckue u
36 XHUMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHOM yriepoaa (1V)
37 VYronbpHas KUCIIOTa U €€ COJTU bubmorexa HOK
https://m.edso00.ru/00ae006c
[TpakTiueckas paborta Ne 4 o reme
38 "[lonyuyeHue yriaekuciaoro rasa. bubnuoreka [IOK
KauecTBennas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
roH"
[TepBoHavanbHbIE MOHATHS 00
39 OpPraHMYECKUX BEIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIIiIepoaa
40 KpemHuii u ero coequHeHus bubmmorexa [TOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
a1 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«BaxHeie HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHEHUS»
KonTponbhas padota Ne3 o teme
42 «BaxHeinme HeMeTalulbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS»
43 OO0mas XxapakTepucTUKa XUMHIECKIX bubnmuotexa [JOK
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3JIEMEHTOB — METAJLJIOB.
Mertannuueckas cBA3b U
MeTaJlJI4ecKasi KpucTajindeckas
pemérka. @u3nvecKre CBOMCTBA
METaJIJIOB

XMMHYECKUE CBOMCTBA METALJIOB.

https://m.edsoo.ru/00ael103e

44 DIIEKTPOXUMHUUECKUAI P bubnnorexa LIOK
p N P https://m.edsoo.ru/00ael1156
HAIPSOKEHUH METaJIIOB
OO6mrme crnocoObl MoTydeHHs
MeTaiuioB. CruiaBsl. BerauciieHus o
45 aBHEHUAM XUMHUYECKUX PEAKIIUU bubmmorexa LIOK
yp peaiiii, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
PUMECH
46 IToHsiTHE O KOPPO3UH METAIIIIOB bubmmorexa [TOK
pp https://m.edso00.ru/00ael1278
bu6mmoreka [IOK
47
[Henotrere MeTans! https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuotexa [JOK
KaJnusg https://m.edsoo.ru/00ael14b2
49 [llenouyHo3eMeTbHBIC METAILIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxueiime coequHEHNA KaIbIIUS Eubmorexa IIOK
4 h https://m.edsoo.ru/00ael5e8
51 O000IIIeHNE U CUCTEMATU3ALHS
3HAHUHI
59 JK&cTKoCTh BOJIBI M CIIOCOOBI €6 bu6mmorexa [IOK

YCTpaHEHUs

https://m.edso0.ru/00ae1886
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[IpakTuueckas padora Ne 6 o reme

bubmuoreka [JOK

>3 "XGCTKOCTB”BOHH 1 METOABL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. bubnmoreka [JOK
>4 AJioMHHH{ https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubmumoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuorexa [JOK
https://m.eds00.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI U COJIM JKEeJe3a bubnnoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3ALUS
3HAHUH
[IpakTuueckas padbora Ne 7. Pemenue
59 JKCIIEPUMEHTABHBIX 33134 110 TEME bubnuoteka [JOK
«BaxHenmme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS»
Berurcnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
60 peareHToB J1aH B U30BITKE WIN bubnnorexka [JOK
COAEPKUT IpUMeCH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa MIPOAYKTA
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HAHUH
62 KonTponbnas padorta Ne4 o teme

«BaxxHeu1ime MeTajuIbl 1 UX
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https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

COCOAUHCHUA

63 BemecTBa u matepuaisl B 1 bu6mmoreka [IOK
IIOBCEHEBHOM KU3HHU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE 1 bubnmoreka [JOK
OKpYKarolllei cpebl https://m.edso00.ru/00ae4270
65 Ponb xumuu B penieHnu 1 bubmumoreka [IOK
IKOJIOTHYECKUX MPOOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6o01IeHnE U 1 bubnnorexa [HOK
cUCTEMaTH3allus 3HaHUH https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaru3anus 3HaHUM https://m.eds00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumusi, 8 kiace/ Pynsuruc I'.E., ®enpaman @.I°., AkiimoHepHoe o01ecTBO
«M3marensctBo «IIpocBemenue»

* Xumus, 9 knacc/ I'adpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,

AKI_[I/IOHepHOG O6HICCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

bubmuoreka LIOK https://m/edsoo.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmunoreka LIOK https://m/edsoo.ru

43



44



