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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOTO 00I1I€ro oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMU K PE3yJbTaTaM OCBOECHHS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBE (enepanbHON pabouei mporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIEMIUM TPENoJaBaHus Y4eOHOro TmpeaMera «XuMus» B
oOpa3zoBaTeabHBIX OpraHu3amnusax Poccutickoit denepamnum.

[Iporpamma 1o xuMuu na€T MpEACTaBICHUE O LEJsAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCHHUTAHHS M pPa3BUTUSA OOYYAlOLIUMXCS CpPEeACTBaAaMHU Yy4eOHOro
npeamerTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiepKaHue,
npeAycMaTpUBaeT pPaCHpEAeiCHUE €ro IO KiaccaM U CTPYKTYpUPOBAaHUE IO
paszenaM M TeMaM MpPOrpaMMbl [0 XHMHUH, OINPEAEISAET KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHMs, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh ~ M3YYEHUS XUMHUH C YYETOM  MEKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKKM  Y4eOHOTO  TMpOIEcca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJarouuxcsi, ONpeAeNseT BO3MOXKHOCTH TMpeaAMeTa JJis
peanu3anuy TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, a TakKe TpeOOBaHUH K
pe3ynbTatam oOy4eHHUs] XUMUU Ha YPOBHE 1IeJIe M3y4YeHHs TPEIMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIHHON JEATEIHHOCTH OOYYaONMIETOCs IO OCBOEHUIO
y4eOHOT0 COJIepIKaHMUS.

3HaHWE XHUMHH CIIY>)KUT OCHOBOW Ui (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GopMUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOIPEBPAIIECHUIX
SHEPrUd M 00 HSBOJIOIUHU BEIIECTB B MPHUPOAE, O MyTSIX PEIICHUs TII0O0ATbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUUECKOM,
MUIIEBOM M KOJIOTUUECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peayiM3alldd  BO3MOXKHOCTEH  JIIT  CaMOpas3BUTHS U
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 00111eH 1 (PyHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCUT BKJIJ B (POPMHUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HX CaMOCTOSITEJIbHOW  Y4eOHOW  JIeATENbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B IPO(HECCHOHATBLHOM IeATeTbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIs/1a HA €AMHCTBO MPUPOJIBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATarnoM B (OPMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAMOTHOCTH O0yJarOIIUXCS;
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CrocoOCTBYET (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4HbIM 3HaHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00y4aroIUXCsl.

JlaHHble HampaBiieHUss B OOYyYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DUKOM
colepkaHusl  y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAarorMyecKH
aJIalITUPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKN XMMHUH Ha OINPENEIEHHOM dTale e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsS OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CUCTEMBbl MEPBOHAYAIBHBIX IOHSATHH XHMHUH, OCHOB
HEOPraHWYECKOM XUMHUM M HEKOTOPhIX OTIENbHBIX 3HAUYMMBIX MOHSITUN
OPTraHUYECKON XUMUH.

CrtpykTypa copepKaHHsl MPOTPaMMbl IO XUMHH CPOPMHUpPOBAaHA HA OCHOBE
CUCTEMHOT0 mnojaxoja k €€ m3ydeHuro. ConepikaHue CKIIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBbI MMOHSATHI O XUMUYECKOM
peakuuu. OOe OSTU CHUCTEMBl CTPYKTYpPHO OpraHM30BAaHbl IO TMPHUHIMILY
[OCJIEI0BATENBHOIO PA3BUTHS 3HAHUI HAa OCHOBE TEOPETUUECKHUX MPEJCTaBICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHS KK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3axona /1. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHsSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U;

— TMpeAcTaBleHU 00 3IIEKTPOJUTHUECKON JMCCOLMAlMM BEIEeCTB B
pacTBOpax.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCA Ha OCHOBE OAMIIMPUYECKU
HOJyYEHHBIX U OCMBICICHHBIX (PaKTOB, PA3BUBAIOTCSA MOCIEI0BATENBHO OT OJHOTO
YPOBHS K IpYTrOMY, BBIIOJIHSASL (YHKIIMM OOBSCHEHUS! U IPOTHO3UPOBAHMSI CBOICTB,
CTPOCHHS 1 BO3MOXKHOCTEN MPAKTHUECKOrO MPUMEHEHHUS U MOJIyUYEHUS N3Y4aeMbIX
BELLECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIHOCOOCTBYeT  (POPMHUPOBAHUIO
MPECTABICHUS 0 XUMHUYECKONW COCTABIISIONICH HAyYHON KapTUHBI MHpa B JIOTHKE
e€ CUCTEMHOMU MPUPO/IbI, IEHHOCTHOT'O OTHOILIEHUS K HAYyYHOMY 3HaHHUIO U METOJaM
NO3HaHMs B Hayke. M3yueHue XMMHU MPOUCXOAUT C MPUBJICUECHUEM 3HAHUU U3
paHee M3YYEHHBIX yueOHbIX IpenMeToB: «Okpyxkaroumii mup», «buonorus. 5-7
KJ1acceD U «Pu3nKa. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHUM TOPOUCXOAUT (POPMUPOBAHME 3HAHUNA OCHOB
XUMHUYECKON HAayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHYECKOU
NEeSATENBHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYpPHI. 3a1a4a
y4eOHOro mpeaMera COCTOUT B (POPMHPOBAHUM CUCTEMbI XMMHUYECKUX 3HAHUN —
BaXXHEUIINX (PAKTOB, NOHATUMN, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, TOCTYITHBIX
0000IIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, sI3bIka HAayKd, B IPHOOILEHUU K
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HAyYHBIM METOJIaM TMO3HAHUS MPU U3YyUYEHUHU BEIIECTB U XUMUYECKUX PEaKIuid, B
dbopMHUpPOBaHUY U PA3BUTHH ITO3HABATEIBHBIX YMEHUN U UX MPUMEHEHHUH B y4eOHO-
MO3HABATENLHON U y4eOHO-MCCIIEIOBATEIBCKON JAEATEILHOCTA, OCBOCHUH TTPaBUII
0e301acHoro o0paIieHus ¢ BeIeCTBAMU B TTOBCETHEBHOM JKU3HHU.

[Ipu M3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs BaXKHOE
3HauY€HUE MPUOOPENH TaKHE 11U, KaK:

— (opMupoBaHME HWHTEIIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHUHSATHIO PEIICHU,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM JKU3HU;

—  HamnpaBJIICHHOCTh OOyYeHHMs] HAa CHUCTEMAaTUYECKOE NPHOOIICHHE
00yYaroImMXxcsi K CaMOCTOSITENIbHOM TO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM
METOJilaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIMI0O U Pa3BUTHE CIOCOOHOCTEU K
XUMUW;

— o0ecreueHne yciaoBui, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUYaAIOIIIUMUCS
OTbITa Pa3HOOOPA3HON NEATETLHOCTH, TMO3HAHUS W CaMOTIO3HAHUSA, KIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETEHITUH), MMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE IS
Pa3ITUYHBIX BUOB ICITCIBHOCTH;

— (dopmupoBanue oOmEeH (YHKIMOHATBHOM UM  €CTECTBEHHO-HAyYHOH
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSICHATH W OIICHUBATH SIBJICHUS
OKPYXKAIOIIET0 MHpPA, MCIOJBb3YsS 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSTH UX MPH PEIICHUHN TPOOJIeM B TTIOBCEIHEBHOM KU3HU B TPYIOBOM
NEeATEIbHOCTH,

— ¢opMupoBaHue Yy O0OYyYalOIIMXCS TYMaHUCTUYECKUX OTHOIICHH,
MOHUMAaHUS IIEHHOCTH XUMHUYECKUX 3HAHWHA 7 BBIPAOOTKH DKOJIOTHUECKH
11eN1Ieco00pa3HOTO TOBEJCHUSI B OBITY M TPYAOBOM MESATEIBHOCTH B IEIAX
COXpaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTUBALMM K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO H
CaMOBOCHHUTAHUID Ha OCHOBE YCBOEGHHS OOIIEYEIOBEYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdWIIsi U HANPaBJICHHOCTH JaJbHEUIIIETO
00yueHus.

O611ee yncio 4acoB, OTBEIEHHBIX JJI U3YUYCHHSI XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpa3zoBaHus, cocraBiseT 136 dacoB: B 8 kjacce — 68 yacoB (2 Jaca B
Henen), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).
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COILEPKXAHUE OBYYEHUASA

8 KUIIACC

IlepBoHaya/ibHble XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMuM B JKU3HU 4YeJOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. PuU3MYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BellecTB. [loHsiTHEe 0 MeToAax MO3HAHUA B XUMHUU. YUHCThIE BEIIECTBA U CMECH.
CniocoOsbI pa3jeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocThie U CiloKHBIE BelllecTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuyeckas ¢popmyiia. BaaeHTHOCT, aTOMOB XMMUYECKUX SJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BellecTB. OTHOCHUTENbHAS aToMHast Macca. OTHOCUTEbHAS
MOJIEKyJIsIpHas Macca. MaccoBast 10JIsl XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KomnuectBo BemectBa. Moiib. MonsipHast macca. B3auMoCBs3p KOJIMYECTBA,
MacChl M 4HCJIa CTPYKTYPHBIX €IUHUIl BemecTBa. Pacu€rsl mo Qopmynam
XMMHUYECKUX COCTUHEHUM.

du3NYeCcKue U XUMUUYECKHUE SBJICHUS. XUMHUUECKasl PEakiusl U e€ MPU3HAKHU.
3aK0H COXpaHEHHSI MAacChl BEMIECTB. XUMHUYECKHWEe ypaBHeHms. Kiaccudukamnus
XUMUYECKUX PeaKINil (COeAMHEHMS, pa3JIOKEHUS, 3aMEIEHHUsI, 0OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, paBmiIaMu pabOThl B JabOpaTOpuu U
npuémMamMu oOpaleHus: ¢ 1abopaTOPHBIM 000PYI0BaHUEM, U3yUYEHUE U OINKCAHUE
¢u3HUeCKMX CBOMCTB OOpa3IOB HEOPraHWYECKUX BEIIEeCTB, HAOIIOICHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJla, PACTHPAHUE caxapa B CTYIIKE,
KUIICHWE W KOHJEHCAIUSI BOJABI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATMBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBICHUH, HaOII0eHUE U
OTNMCaHUE MPU3HAKOB IMPOTEKAHUS XUMHUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIIOM Oapus, pa3ioKeHUEe THIPOKCUIA
menu (II) mpu HarpeBaHuu, B3aUMOJAEICTBUE Kejne3a ¢ pacTBopoM conu meau (11),
U3Y4YeHHE CMOCOOOB pa3/IelieHHus CMECEil: C TIOMOIIbI0 MarHura, (GUiIbTpOBaHUE,
BBITIApUBAHUE, JUCTUILISIIUSA, XpoMaTorpadusi, IPOBEACHUE OYUCTKUA MOBApPEHHOM
Colv, HaONIOJCHWE W  ONHUCAaHWE  PE3YJbTATOB  TPOBEIACHUS  OIBITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3aHHE MOJEJIEH MOJEKYI
(I1apoCTEepKHEBBIX).

Baxuelimne npeacTraBuTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucinopon — 3jeMeHT U mpocToe
BemecTBO. Haxoxnmenue kuciaopona B mpupoje, (PU3NYECKHE W XUMUYECKUE
cBorictBa (peakiuu ropeHusi). Oxcuabl. [lpumenenue kucnopoma. CrocoObl
MOJYYEHUs] KHUCIOpOoJa B JabdopaTopud U MPOMBIIUIEHHOCTH. Kpyrosopor
kuciopoza B npupoje. O30H — ajioTponHas Moaudukanys Kuciopoia.
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TeroBo#t 3 (heKT XUMUYECKON peakIuu, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOomIMBO: yroib M METaH. 3arps3HECHHE
BO3/lyXa, yCUJICHHUE MapHUKOBOTO 3 (exTa, pa3pylieHrue 030HOBOTO CIIOA.

Bopopon — sanemenT u npoctoe BenecTBo. Haxoxnenue Bogopoaa B mpupoie,
du3nUecKre U XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI TToTy4eHus. KucmoTsl
Y COJIH.

MonsipHbiii 00BEM razoB. Pac4€Thl Mo XUMHUYECKUM YpaBHEHHUSIM.

dusnyeckue CBOMCTBA BOJbI. Boma kak pacTBopuTeib. PacTBOpBI.
HacepimieHHble ¥ HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTBH BEIIECTB B BOJE.
MaccoBast 40Ji BElIeCTBa B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOJbl. OCHOBaHUSI.
Posib pacTBOpOB B mpuposie U B XKU3HU 4delioBeka. KpyroBopoT BoAbl B MPUPOIE.
3arps3HeHue NpUupoAHbIX BoJ. OXxpaHa U OUYUCTKA MIPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHui. Oxcuabl. Knaccudukanus
OKCUJIOB:  cosieoOpa3yromiie  (OCHOBHbIE,  KHCJIOTHblE, aM(OTEepHbIE) U
HeconieoOpaszyromue. Homenkinatypa okcumoB. Du3nyeckne W XUMHUYECKUE
cBoMcTBa OKCHAOB. [losrydeHre OKCHI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusa. HomeHknatypa ocHoBaHmi. PU3NYECKHE U XMMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUH.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XHMHMUYECKHE cBoMcTBa KHCIOT. Psan axktuBHoctu MetamioB H. H. bekerosa.
[Tonmy4yeHune KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKre U XUMMUYECKUE CBOMCTBA COJIEH.
[Toyuenue conen.

I'eHeTnyeckas CBS3b MEKY KJIACCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHUE COICPKAHUS KUCIOPOIa B BO3AYyX€E, MOIYyUYECHUE,
coOupaHue, pacro3HaBaHWE M W3YYEHHE CBOMCTB KHUCJIOpPOJA, HAOJIOJICHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOJAOM M YCJIOBHS BO3HMKHOBEHHUS U
npeKpalieHus ropeHus (Toxkapa), 03HaKOMJIEHHE ¢ 00pa3aMy OKCHIOB U OITMCAHHE
UX CBOWCTB, TMOJIy4YeHHE, COOMpaHHME, pAClO3HaBaHWE M H3YyUYCHHE CBOMWCTB
BOJI0poJia (TOpEeHHE), B3aUMOJIEHCTBUE BOIopoia ¢ okcuaoM Menu (I1) (Bo3MoxkHO
HCITOJIb30BAaHUE BUICOMATEPUAIIOB), HAOIIOIEHHE 00PA3IIOB BEIIECTB KOJTUIECTBOM
1 ™Momb, wucciegoBaHWE OCOOCHHOCTEM pacTBOPEHUsI BEIIECTB C Pa3IUYHOM
PAacCTBOPUMOCTBIO, ITPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM JI0JIEW
pPacTBOPEHHOrO BEIIECTBA, B3aUMOJCICTBHE BOJbI C MeETaUIaMH (HAaTpUEeM U
KanbllieM) (BO3MOXKHO HCIIOJb30BAaHHUE BHUJEOMATEPUATIOB), HCCIIEIOBAHUE
00pa3iioB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOACHUE U3MEHEHUS
OKPACKH MHJIMKATOPOB B PACTBOPAX KUCJIOT U LIEIIOYEN, U3yUEHUE B3aUMOICHCTBUS
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okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METAJLUIAMH, pPEaKLIHii
HEUTpaIU3aluy, [OJy4eHHE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHME OJHOIO
MeTajlia IpYyruM U3 pacTBOpa COJIM, PELIECHNUE YKCIIEPUMEHTAIbHBIX 3a7a4 110 TEME
«BakHenmme KIacchl HEOPTraHUYECKUX COETUHEHUI.

Iepnoanuyecknit 3akoH u Ilepuoamueckas cucreMa XHMHYECKHX
iemeHToB JI. . MenpgeaeeBa. CrpoeHue aTomMoB. XHMHYECKAsl CBS3b.
OKHCINTETIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBble MOMBITKA KJIACCU(UKALUKA XUMHUECKHX 3JeMeHTOB. lloHsatue o
rpynmnax CXOJIHBIX 3JEMEHTOB (LIEJIOYHbIE W IIEIOYHO3EMEIbHbIE METAJUIbI,
raJIoreHbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
Y TUAPOKCHUJIBI.

Ilepnonmueckuii 3axoH. Ilepnoanueckas cucteMa XUMHUYECKUX JIEMEHTOB /l.
N. MenneneeBa. KopoTkonepuonas u JyinHHONIepuoiHas popmsl [lepronnyeckoit
cucreMbl xumuuyeckux anemMeHTtoB J[. WM. Menneneesa. Ilepuonsl U TpyIlibl.
PU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOa U IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpoeHUE
ANIEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XHUMHYECKUX  DBJIEMEHTOB
Ilepnommueckon cucremsl [I. M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO
3JIEMEHTA M0 ero noyuoxeHuto B [lepuonnueckoii cucreme . 1. Menneneena.

3aKOHOMEPHOCTHM H3MEHEHMsS paguyca aTOMOB XHMHUYECKHX DJJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 FPYIIIAM U IEPUOIAM.

3nauenue [lepuoguueckoro 3akona u [lepuoanueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB I pa3BUTUA Hayku W Ipaktuku. J[. . MenneneeB — y4€Hbld U
rpaXIaHUH.

Xumuueckasi cBs3b. KoBasieHTHas (MOJsipHAst M HEMOJISIPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. IOHHAs CBSA3b.

Crenenp  okucieHusa.  OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipouecchl oknciieHnst 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

u3ydyeHue oOpa3lOoB BELIECTB METAUIOB M HEMETANIOB, B3aUMOJECHCTBHE
TUAPOKCUIA LHMHKA C pacTBOPAMM KHCIJIOT U IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
(ropeHue, peakuny pa3aoKeHUs, COSTUHEHMS).

Meosicnpeomemmnule ceazu

Peanmzanust MeXNpeIMETHBIX CBSI3€d MPU U3YYEHWH XUMHUH B 8§ Kjacce
OCYILIECTBIISICTCS 4Y€pe3 MHCIOJNb30BAaHUE KaK OOIIMX €eCTECTBEHHO--HAYyYHBIX
IIOHATUM, TaK U MOHITUU, SIBISIOLIIAXCSA CUCTEMHBIMU JUISI OTAEIIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.
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OO0mume ecTeCTBeHHO--HAYyYHbIE TIOHSTHS: HAYYHBIN (paKT, THUIOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, KiIacCUpUKAIUg, TEPUOJIUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPEHHE, MOJICIIb, SIBIICHUE.

dusznka: MaTepus, aToM, JICKTPOH, POTOH, HEUTPOH, HOH, HYKJTU, U30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, AJICKTPUYECKUN 3apsij, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe€ COCTOSIHME BeEIIecTBa, Ta3, (U3WYECKUE BEIUYUHBI, €IUHUIIBI
U3MEpEeHHUs, KOCMOC, TUTaHEeThI, 3BE3/1b1, COJTHIIE.

buonorus: dorocunres, nprxanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TIOPO/IbI, TOJIE3HBIE
UCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BenrecTBo M XUMHYeCcKasi peakius

[Tepuonuyeckuii 3axoH. [lepuoanueckas cucTeMa XUMHUUECKUX AJIEMEHTOB /I.
N. Menneneea. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB
XUMHUYECKHUX JIEMEHTOB IIEPBBIX TPEX MEPHUOJIOB, KA, KAJIbIHA U UX COCTUHCHHUI
B COOTBETCTBHHM C TIOJIO)KEHHEM »dJiemMeHToB B Ilepuoanueckoil cucteme W
CTPOCHHEM HX aTOMOB.

CtpoeHre BeIIecTBa: BHIBI XUMHUYECKOW CBSI3W. THUIBI KPUCTAUTMUECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOU CBS3HU.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEMIECTB. XHWMHUYCCKHE
CBOMCTBa BEIIECTB, OTHOCAILIMXCS K PAa3IMYHBIM KJIaccaM HEOPTaHMYEeCKUX
COCIMHEHUI, TCHETUYECKAas CBA3b HEOPTaHMYECKUX BEIIECTB.

Kiaccudukanys XuMUYECKUX peakIuii 1Mo pa3InyHbIM MpHU3HaKaM (TI0 YUCITY
M COCTaBy YYacCTBYIONIMX B PEAKIMH BEMIECTB, MO TEIIOBOMY 3(dekty, 1o
M3MEHEHUIO CTETICHEH OKHCIEHUS XMMHYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- M SHIOTCPMHUUECKHUE PEAKIIMH, TEPMOXUMHUICCKHEC
ypaBHCHHUS.

[TonsiTue 0 cKOpOCTH XUMHUYECKOW peakuuu. [loHarne o0 OOpaTHUMBIX U
HEOOPATHUMBIX XHUMHUYECKHX peakiusax. [IoHSITHE O TOMOTE€HHBIX U T€TEPOreHHBIX
peakiusx. [lonstue o karanuze. [loHsaTHE 0 XUMHUUECKOM paBHOBeCHH. DaKTOPHI,
BIUSIONIANEC HAa CKOPOCTh XUMHYECKOHW PEAKIMW W TIOJIOKCHHE XHUMHUYECKOTO

pPaBHOBECHSI.
OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  pPEaKlUM,  JJIEKTPOHHBIM  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOW  pPEAKIIMH. CocraBieHue  ypaBHEHHI

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMH ¢  HCIIOJIb30BAaHUEM  MeETojAa
3JICKTPOHHOTO OajaHca.
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Teopust ANEKTPOIUTHUECKON AUCCOIUALINN. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
Karnonsl, annonpl. MexaHus3m auccolMalyy BELIECTB C Pa3JIMYHBIMU BUIAMHU
xuMu4eckoit csizu. Crenens aucconuanuu. CUIbHbIE U Ca0ble AIEKTPOIUTHI.

Peakuuu noHHoro oOMeHa. Y cinoBus MPOTEKaHUs PEaKIIMi HOHHOTO OOMEHa,
MOJHBIE M COKpAalll€HHbIE HMOHHbIC YypaBHEHHS peakuuil. CBOWCTBa KHUCIIOT,
OCHOBAHUM U COJICH B CBETE MPEACTABICHUM 00 2JIEKTPOJUTUUECKON TUCCOLUAIIIH.
KauectBeHnHbie peakiiyu Ha HOHBL. [IOHSITHE O TUAPOIHU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMUA KPUCTAJUIMYECKUX PELIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEMETaUIoB (TpaduTa M aimasa), CIOXKHBIX BEIIECTB
(xJIopua HATPUs ), UCCIIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XUMUUYECKOUN peakiuu OT
BO3JICHCTBUS  Pa3TUYHBIX  (PAKTOPOB, WCCIECIOBAHUE DIICKTPOIPOBOIHOCTH
PacTBOPOB BEUIECTB, MTPOIIECCA AUCCOLMALIUN KUCTIOT, 1IeJI0ue U colielt (BO3MOKHO
UCIIOJIb30BaHUE BHJICO MaTEPHAOB), MPOBEJACHUE OIBITOB, WJUTIOCTPUPYIOITUX
NpU3HAKK TMPOTEKaHUS peakluii HOHHOTO oOMeHa (0Opa3oBaHME OcCaJKa,
BbIJICJICHHE Ta3a, 00pa3oBaHHE BObI), OMBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEeHUE, pEeaklUHMH pas3JioKEHUs,
COCMHEHHUA), PpPACHO3HABAHUE HEOPraHMYECKUX  BEIIECTB C  IMOMOIIBIO
Ka4ECTBEHHBIX PEAKIMI HA UOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeTauibl 1 X coOeIMHEHHUS

OO6mrast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne u (HU3NYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTCHOB. XMMUYECKUE CBOICTBA Ha IIPUMEPE XJIopa (B3auMOICHCTBHE
C MeTajulaMH, HeMeTallylaMu, mienodamu). XuopoBojopord. CossiHas KHUCIIOTAa,
XMMHUYECKUE CBOMCTBA, NOJY4YE€HHE, MpuUMEHeHue. [leiicTBue xyopa u
XJIOPOBOJOPOJA HA OPTaHU3M 4eJIOBEKA. BaxkxHenmme XJI0prIbl U UX HAXOKIEHUE B
IpUPOJE.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue W (Gu3NUecKre CBONCTBA
IIPOCTHIX BEIIECTB — KUCIOPOJIa M Cepbl. AJIJIOTPOIHBIE MOIU(DHUKAIIMN KUCIOPOIa
U ceprl. XUMu4eckue coictBa cepbl. CepoBOIOpOJ, CTpoeHue, (PU3NYEcKue H
xuMuueckue cBorctBa. OKCHUIIBI CEphl KaK MPEICTABUTEIN KUCIOTHBIX OKCHUJOB.
Cepnas kucnota, GU3NIeCKue U XUMHUYECKUE CBOMCTBA (00IIHE KaK MPEACTaBUTEIS
KJlacca KHUCJIOT W crnenuduieckne). XUMUUECKUE PEaKIHH, JexkKallue B OCHOBE
IPOMBIIIIEHHOTO CrHoco0a MOJy4eHUs] cepHOM KucioThl. [lpuMenenue cepHoi
kucioThl. COJM CEepHOM KHCJIOTHI, Ka4eCTBEHHAs peakiys Ha Cyib(aT-uoH.
Haxoxnenue cepbl U €€ COCIMHEHUHW B NPUPOJEC. XHUMHUUYECKOE 3arpsA3HCHUE
OKpYXKAIOLIEH Cpelbl COCIUHEHHSIMU Cepbl (KUCIOTHBIE OXKAH, 3arps3HCHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPEOTBPAIICHHS.
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OO6miast xapaktepuctuka 3JeMeHTOB VA-rpymmbl. OcCoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHM OKUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/E,
dusnueckre 1 XuMuuecke cBoiicTBa. KpyroBopot azora B mpupoze. AMMHUakK, ero
dusnyeckue U XMMHYECKUE CBOMCTBA, MOJTy4YeHHe u mpuMeHeHne. Colu aMMOHHS,
uX pU3NYECKUe U XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBl aMMOHHMS. A30THasg KHUCIOTa, €€ IMoJydyeHue, PU3NYECKUe U XUMHUYECKUE
cBOMcTBa (0OmIME Kak TMpEeACTaBUTENS Kjacca KHUCIOT U crenuduyueckue).
Hcnonb30oBaHre HUTPATOB U COJICH aMMOHHMSI B KQU€CTBE MUHEPAIBHBIX YI0OPECHUIA.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COETMHEHUSIMH a30Ta (KUCIOTHBIE
JOXKAHW, 3arpsA3HEHHE BO3AyXa, MOYBbl U BOJOEMOB). Docdop, amioTponHbIe
Moaudukauuu docdopa, puznyueckne U xumuueckue cporictsa. Oxcun dochopa
(V) u dochopnas xuciora, ¢pu3nuecKue W XUMHUYCCKHE CBOWCTBA, IMOJIyYCHHE.
Ucnonb3oBanue ochaTtoB B KauecTBE MUHEPATBHBIX yI0OPEHUN.

O6mas xapakrepuctuka 3neMeHToB [VA-rpynnbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEePHBIE CTENICHU OKUCIIEHUS. Y TIIEpO/I, AJUIOTPOITHBIC MOU(DUKAITIH,
pacnpocTpaHeHHe B MpUpPoOAE, (HPU3MUECKUe U XUMUYECKUE CBOMCTBA. AncopOrusi.
Kpyrosopor yrinepona B mnpupoae. Okcuabl yriepoja, uX (QU3NUECKHE WU
XUMHUYECKHE CBOICTBa, JEHCTBHE Ha IKUBBIE OpPraHU3MBI, MOJy4YEHUE W
MIpUMEHEHUE. DKOJIOIMYECKUE MPOOJIEMBI, CBSI3aHHbIE ¢ OKcUAOM yriaepoaa (I1V),
rUNoTe3a TJI00ATbHOIO MOTEIUICHHUsS] KIuMaTa, MapHUKOBBIM 3(dekT. YroybHas
KUCIIOTa U €€ CcoNM, MX (PU3MYECKUEe M XUMUYECKHUE CBOMCTBA, MOJYYEHUE U
npumeHenue. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbL. Vcmonb3oBaHme
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIIICHHOCTH U CEJTLCKOM XO3SHCTBE.

[lepBoHavasIbHBIE TTOHSATHUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAaHOJ, TIIMUEPHUH, YKCYCHas KUCJI0Ta).
[IpupogHbie HMCTOYHUKUA YTIEBOAOPOAOB (yroib, NPUPOMHBIA Ta3, HEDTH),
OPOAYKThl WX MepepaboTKku (OEH3HMH), MX pOjib B OBITY W MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: )KHpaX, OeiKax, yrieBoJax — 1 X
poii B OJKM3HU UeJOBeKa. MarepuaabHOE €IUHCTBO OPTraHMYECKHX |
HEOPTraHUYECKUX COCTUHEHUM.

KpemHunii, ero ¢usnueckue ¥ XHMHYECKHE CBOWICTBAa, TOJyYECHUE U
npumeHenue. CoennHeHns KpeMHMs B mpupoje. Oomue npeactaBieHus 00 OKCUe
kpemuus (IV) u xpemuueBoit kuciore. CUIUKATHI, X UCIOJIb30BaHUE B OBITY, B
POMBIIIUICHHOCTH. BakHeimme cTpouTerabHbIE MaTepHalbl: KEpaMHKa, CTEKIIO,
IIEMEHT, OeToH, eye300eToH. I[IpoOiaeMbl 0Ge30macHOr0  HCMOJb30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCEHEBHOM KH3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3IloB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEJCHNE KaueCTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI M HAOIIOJCHNE TPU3HAKOB
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UX TPOTEKAaHUS, OMBITHI, OTpa)karomue (HU3NYECKUEe W XUMHUYECKHE CBOWCTBA
TAJIOTCHOB M WX COEIUWHEHUW (BO3MOXKHO HCIOJIb30BAaHUE BHUICOMATEPUAIIOB),
03HaKOMJIEHUE ¢ 00pa3laMu XJIOPUI0B (TAJIOTCHHI0B), 03HAKOMIICHHE C 00pa3liaMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXXHO HCIIOJIB30BaHUE BHUEOMATEPUATIOB),
HaOJI0/IeHHEe TIpoliecca 0OYTIIMBaHUs caxapa MoJ JACHCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOI KUCIIOTHI, U3yUCHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KHUCIIOTHI,
MPOBEJICHNE KaueCTBEHHOM peakIuy Ha Cyab(daT-uoH U HaOMI0JeHUEe TpU3HaKa e&
IPOTEKaHMs, O3HAKOMJICHHE C (M3MUYECKUMHU CBOMCTBaMM a3oTa, gocdopa m ux
COeIMHEHU (BO3MOKHO HCITOJIb30BAaHUE BUACOMATEPUAIIOB), 00Opa3liaMyu a30THBIX
u (dochopHBIX yI0OpeHUH, MoJIydeHne, COOMpaHue, pacro3HaBaHUE U H3yUYCHHE
CBOMCTB aMMHakKa, NPOBEJACHUE KAYECTBEHHBIX pEAKIMA HAa HWOH aMMOHUS H
dochaT-noOH W W3yYEHHUE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUC
KOHIIEHTPUPOBAHHON a30THOM KHCJIOTHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), H3YyUYCHHE MOJEIeH KPUCTAUIMUYECKUX PEIIETOK aiMasa,
rpadura, (QymwiepeHa, O3HAKOMJICHHE C IPOIECCOM aJCOpOIMH PaCTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IMPOTUBOrasa, IOJIyYEHHUE,
coOupaHue, pacrio3HaBaHUE M U3YYEHHE CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEICHUE
KaueCTBEHHBIX PEAKIMIA HAa KapOOHAT U CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJICHWE C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIIEHHOCTH,
pELIEHNE JKCIEPUMEHTAIBHBIX 3aJa4 MO TeMe «BakHelline HemeTaulbl U HX
COEIMHECHUSD.

MeTaJsibl 1 X COeIMHEHUS

OO61ast xapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUH
ux mnonoxeHuss B llepumomuueckon cucreme xumuuyeckux osiemeHtoB [l U.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHEe METAIOB. MeTajinueckas CBS3b U
METAJJIMYECKasi  KpUCTa/UIMUecKass  pemi€Tka.  DJICKTPOXUMUYECKHH  psij
HanpspkeHul MetaiioB. duU3nyeckue U XUMHUYECKUE CBOMCTBA MeTaiuioB. O01ue
crocoObl ToydeHusi MeTauioB. [loHATHE O KOPpPO3WM METaJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI MX 0T KOppo3uu. CrutaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH32)
U X MPUMEHEHUE B OBITY ¥ MPOMBIILIIEHHOCTH.

[I{enouynbpie MeTauibl: MoJIokeHHUE B [leproauyeckoil cucteMe XUMHUYECKHUX
anemeHntoB /. M. MenaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusa). OKCuasl U
TUAPOKCUILI HaTpusi W Kanusg. [IpuMeHeHue IIEeNOYHBIX METAIOB U UX
COCIMHEHUMH.

[IlenouyHO3eMENbHBIE METAUIBI MAarHMM W KaJbLUW: IIOJIOKEHHE B
[lepnoanueckon cucreMe xumudeckux 3yemMeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B pupojie. Pu3nueckue 1 XMMHUYECKHUE CBOKWCTBA MarHus U
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Kaublys. BaxkHeimume coequHeHus KalbIus (OKCUA, TUAPOKCHU, CoJn). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

AnromMuHui: noJjioxkeHue B llepuonnyueckoil cucreMe XUMUYECKUX JIEMEHTOB
J. . MenneneeBa, cTpoeHUE aTtoma, HaxoxaeHue B npupoxae. dusnueckue u
XUMHUYECKHE CBOMCTBA aTlOMUHUSA. AMQOTEpHbIE CBOWCTBA OKCHA U TUAPOKCUIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepnoandyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenngeneeBa, crpoeHHe aroMa, HaxoxJaeHue B npupone. dusznueckue u
XUMUYECKUE CBOMCTBA xkene3a. OKCUIbl, THAPOKCUIBI 1 conu kenesa (II) u xeneza
(IIT), nx cocraB, CBOICTBA U MOIYYEHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C o00pas3llaMi METaJJIOB M CIUIAaBOB, WX (PUIHYECKUMU
CBOMCTBaMH, HM3yUYE€HHME  PpE3yJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJICHCTBUS OKCHJIA
KIS W HATpUsi C BOJOM (BO3MOXHO HCIOJIb30BAHHE BUIECOMATEPUAIIOB),
UCCIIEJOBAHNE CBOMCTB JKECTKOM BOJbI, IPOLECCa TOPEHUSA XKele3a B KUCIOPOAE
(BO3MOXKHO  HWCIIOJIb30BAaHWE  BHUJIEOMATEPHANIOB), TMPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HA UOHBI: MarHUsl, KaJIblKs, A TIOMUHUS, IIMHKA, Xxkene3a (1)
n xenesa (II), menu (II), HaOmroneHWe W omMHMCaHUE MPOILIECCOB OKpAIIUBAHUS
IUITAMEHM MOHAMM HATpus, Kaiuus M Kajdblus (BO3MOXHO HCHOJIb30BAHHE
BUJIEOMATEPUAIIOB), UCCIIeI0BaHE aM(OTEPHBIX CBOMCTB T’MAPOKCH/IA AIIIOMUHUS U
TUIPOKCHUAA LIMHKA, PELICHUE 3KCIIEPUMEHTAIbHBIX 33Ja4d 1o teme «Baxueunmmue
METAJUIBI U UX COCTUHEHUS.

XUMHA U OKpPYKAKILAA cpeaa

BemecTtBa m marepuansl B IOBCEIHEBHOM >KM3HM 4YenoBeka. be3omacHoe
WCIIOJb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuil B ObiTy. [lepBas momous npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XVMMHUYECKOE 3arpsi3HEHHE OKpYKarolIel cpenpl (MpeaesibHas JOMyCcTUMAast
KOHIIEHTpalus Beulects, nainee — [1JIK). Poias Xxumuun B pelieHnu 3KOJIOTMYEeCKUX
poosIeM.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpaslioB MATEpUaoOB (CTEKIJO, CIUIaBbl METAJJIOB, MOJUMEPHbBIE
MaTrepuabl).

Meosicnpeomemmnule ceazu

Peanuzanus MexnpeaMeTHbIX CBA3CM MPU HM3YYEHUM XHUMUUA B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJIb30BAaHUE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUMN, SBJISIOMINXCI CUCTEMHBIMU JIJISI OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.
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OO0mume ecTeCTBEHHO-HAYYHBbIE TOHSTHS: HAYYHBIM (DaKkT, THIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIacCU(PUKAIUs, MEePUOJUYHOCTb, HaOIIOIEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHUE, MOJIENb, SBJICHUE, IapPHUKOBBIMI
3¢ (deKT, TEXHOIOTHS, MAaTEPUATIBI.

dwusuka: MmaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJINU/I, U30TOIIHI,
PaMOaKTUBHOCT, MOJIEKYIa, AIEKTPUIECKUIN 3apsi, MIPOBOIHHKH,
MOJYTIPOBOJHUKHM, JMAJICKTPUKH, (POTODIEMEHT, BEMIECTBO, TENO0, OO0BEM,
arperatHoe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, paCTBOPUMOCTb, KpUCTAILITNYECKAs]
pemérka, CruiaBbl, (U3NYECKUE BEJIWYUHBI, €IUHUIBI U3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IUTaHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocuHTes, npixaHue, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yIn0OpeHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TTOPOJIBI, TOJIC3HBIE
MCKOTIaeMbI€, TOTUTUBO, BOJHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE pE3yibTaThl OCBOCHMSI TPOTPAMMbl OCHOBHOTO  OOIIEro
00pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YEeHHUS XMMHUU B €IUHCTBE Y4YEOHOU H
BOCIIUTATEILHOU JEATEIbHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCHUICKUMU
COLMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU, NPUHSATHIMU B
oOliecTBe MpaBUJiaMd U HOPMAaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUSI, CAMOPA3BUTHUS U COIIMATIU3AIIUN 00YUYaOIINXCS.

JIugyHOCTHBIE ~ pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBATbCSl CUCTEMOM TO3WTUBHBIX IIEHHOCTHBIX OpPHUEHTALMH U
paclIMpeHue OMbITa IESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprMoTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOI'O OTHOILICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAacJleAui0, MOHMMaHUs 3HAYEHUS XUMHUYECKOW HAyKH B >KU3HU
COBPEMEHHOr0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh TOCTOBEPHON HHpOpMaIuen o
MEePEOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHHUSIX 00 yCTPONCTBE MUpPa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHUSI O COLMAJIbHBIX HOPMax MW TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBATEeICKOM, TBOPUYECKOM ¥ APYrHMX  BHUAAX
NEATEeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpa3HON COBMECTHOM MAESTEIBLHOCTH MpHU
BBITIOJTHEHUU YYEOHBIX, IIO3HABATENbHBIX 3a/a4, BBHIMNOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUHU YYCOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHUIO
¥ B3aMMOIIOMOIIY B MPOIECCEe ITON YUeOHOM eI TeIbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE MOBEJACHUE M MOCTYNKA CBOMX TOBAPUILNEH C MO3UIUU HPABCTBEHHBIX H
MPAaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEMIECTBE M XMMUYECKON pPEaKIUu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKA U COCTaBISIONIUE
OCHOBY Il TIOHUMAaHUs CYIIHOCTH HAYyYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJTHOMN CPEIION, O PO XMMHUM B MO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHbIE MOTHBBI, HAlIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHWU IO
XUMHH, HEOOXOJHMMBIC I OOBSCHEHHS HAOII0JaeMBIX ITPOIICCCOB U SIBJICHUH,
MO3HaBaTeNbHOM, MHGOPMAIMOHHON M YUTATEIhCKOU KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHONH paboThl C yYEOHBIMH TEKCTaMH, CIPABOYHOM
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JUTEPATYPOH, JOCTYMHBIMU TEXHUYECKUMU CPEJICTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEpEC K OOYyYEeHHMIO M TO3HAHHIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K  €aMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEAOBATENIbCKOM
NeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YCHHS B
JIaJIbHCUIIIEM

4) popMupoBaHUSs KYJIbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KHW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE IOCICACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS aJIKOTOJISI, HAPKOTUKOB, KYpEHHS),
HEOOXOAMMOCTH COOJIOJEHUS TpaBWil OE30MaCHOCTH NPU  OOpallleHHH C
XUMUYCCKUMU BEIIECTBAMH B OBITY U PETbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

HMHTEpEC K MPAKTUIECKOMY U3yUEeHHIO Tpodeccuil u Tpyaa pa3iMuHoOro poja,
YBa)K€HHE K TPYAY U pe3yJibTaTaM TPYAOBOH IE€SITEIbHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUS  MPEAMETHBIX 3HAHMM 10  XHMHUHM, OCO3HAHHBIA  BHIOOD
WHIMBUIYaTbHON TPACKTOPHUH MPOJIOJDKEHUS] 00pa30BaHUS ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENHON MPOodeCCHOHATBHON IESITEIBHOCTH U Pa3BUTHS HEOOXOIUMBIX YMECHHM,
TOTOBHOCTH aIalITUPOBATHCA B MPOGECCUOHAIBHOMN CPeJIE;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHONIICHHUE K IPUPOJIC KaK UCTOYHHUKY KU3HH
Ha 3emMJie, OCHOBE €€ CyYIECTBOBAaHMS, NMOHUMAHHE IIEHHOCTU 3J0pPOBOIO H
O6e3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MUEeCKOMY W TICUXHYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOICHUS
mpaBuiI 0€30MMaCHOTO MTOBEICHUS TTPH padOTe C BEIIECTBAMHU, a TAK)KE B CHUTYAIlUAX,
YTPOXKAIOIIHMX 3J0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYCHUU XUMUHU, IS
pelLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHOM CPENOM, IS ITOBBILLICHUS
YPOBHS  DKOJOTMYECKOM  KYyJIbTYpbl, OCO3HAHMs TJIO0ATBHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJeM M MyTel UX penieHus] MOCPEACTBOM METOJOB XHMHH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaTHCSI UM B MO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLUAIIBHOUN MIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B cocraBe wMeTanmpeAMETHBIX peE3yJIbTAaTOB BBIJCISAIOT 3HAUYUMbBIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIE IOHATHSA (3aKOH, TEOPHS, PUHIIHUII,
runore3a, (QakT, CHUCTEMa, TMPOIECC, OSKCHEPUMEHT U JPYroe.), KOTOpbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax M IO3BOJSIOT Ha
OCHOBE 3HAHUM U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHOU
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HAyYHOUW KapTHHE MHpA, U YHUBEpCaIbHbIC yueOHbIe NeiCcTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOphIE 0OecrneunBalOT (GopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHHUIO y4eOHOM
NEeSTETHPHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiicCTBUS

ba3zoBble 1ornyeckue AecTBUA:

YMEHUS HWCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS IPH OCBOCHHH
3HAHWUW: PaCKPhIBATh CMBICI XUMHUYCCKHX IMOHATHH (BBIACIATH WX XapaKTEPHBIC
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBSA3b C JPYTMMH TMOHSATHUSMH), UCIOJIH30BAThH
MOHATHS JIJIs1 OOBSICHEHUS! OTJCIbHBIX (DAKTOB U SIBIICHUH, BHIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIACCH(PUKAINHA XUMHUYECKUX BEIICCTB W XMUMHUYECKHX PEaKITUH,
yCTaHABIMBATh TMPUYMHHO-CICACTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU HW3YyUYCHUS,
CTPOUTH JIOTHYECKUE pacCyXICeHUs (MHAYKTHBHBIE, ACTyKTUBHBIC, IO aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKTIOUCHUS;

yMEHUE TPUMEHSTh B TIPOILIECCe TO3HAHUSA TOHATHS (NIPEAMETHBIC W
METaIpeIMETHbIE), CHMBOJINYECKUE (3HAKOBBIC) MOJIEIH, UCTIOIb3YEMbIE B XUMHUH,
peoOpa3oBhIBaTh MUPOKO MPUMEHSIEMBIC B XHMHHA MOJICTbHBIC TIPECTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI JJIEeMEHTa), XUMUdeckas (opmyla W ypaBHCHHE
XUMUYECKON PEaKIMy — MPU PEIICHHH YIeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ y4ETOM
ATUX MOJEIBHBIX IMPEACTABICHUN BBISIBIATh M XapaKTEPHU30BATh CYIICCTBEHHBIC
NPU3HAKH U3Y9aeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYCCKHUX PEaKIIHH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, TMPUYHUHHO-CIICJICTBEHHBIE CBSI3U |
IPOTHUBOPEYHSI B H3y4aeMbIX MPOIIECCaX U SIBJICHUSIX.

Ba3oBble ucciienoBarejbcKkye 1eMCTBUSA:

YMEHHUE HCIIOIh30BaTh IMOCTABICHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MMO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI JJIT (DOPMUPOBAHHS TUIIOTE3HI IO TTPOBEPKE
IPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OINBITa 10 IUIAHWPOBAHUIO, OpPTaHU3ANMH W TIPOBEICHUIO
YUYCHUUYECKHX DJKCIIEPUMEHTOB, yMEHHE HaOJIojaTh 3a XOJIOM IpoIlecca,
CaMOCTOSATENLHO MPOTHO3UPOBATh €ro Pe3yJbTaT, (popMyIupoBaTh 000OIICHUS U
BBIBOJIBI TI0 pe3yJibTaTaM MPOBEIEHHOTO OIbITa, UCCIEAOBAHMS, COCTABISATH OTUYET
0 MIPOJIEIaHHOM pabdoTe.

Pabora ¢ nunopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUIOB U (GOPM MPEACTABICHHS, MOTYy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB
(HayqHO-TIONYJIApHAsl JIMTEpaTypa XUMHUYECKOTO COJIEPKaHHS, CIPABOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;
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YMEHHE MPUMEHTh Pa3IUYHble METOAblI M 3alpOChl MPHU MOUCKE U OTOOpE
UHPOpMAlMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JISl BBIIOJIHEHMS
y4eOHBIX U MO3HABATEIbHBIX 3a/la4y OMPEJEIEHHOTO TUIIA, IPUOOPETEHUE ONbITA B
o0JacTl MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEJIEHO BbIOMpaTh ONTUMAJIbHYIO (POpPMY IIpEACTaBICHUs HH(OPMaLUU U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
npyrumu hopmamu rpaduKi U UX KOMOUHAITUSIMU;

YMEHHE UCIHOJB30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH W
UCCIIEZIOBATEIbCKOM NI€ATENbHOCTH MH()OPMALMIO O BIMSHUUA MPOMBINIIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIOPTAa HA COCTOSTHUE OKPYKAlOLIEW NPUPOTHOU
Cpelbl.

KoMMyHHKaTHBHBIE YHHBEPCAIbHbIC YUeOHbIE AeHCTBUA:

YMEHUS 33]1aBaTh BOIPOCHI (B X0OJI€ IUanora 1 (Min) JUCKYCCUH) IO CYLIECTBY
oOcyxxnaemMol Tembl, (OPMYIHpPOBaTH CBOM MPEMAJIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHUS [TPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEACTaBIATh  IIOJIYYEHHBIE  PE3yJIbTAaThl  ITO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTaxX; JelaTh MPE3CHTALHNIO
pE3YNbTATOB BBINOJHEHNUS XHUMHUYECKOTO 3KCIIEpUMEHTa (11ab0paToOpHOro OmbITa,
1a00paTOpHOM pabOThI IO UCCIENOBAHUIO CBOMCTB BELIECTB, Y4EOHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJILHOM M MCCIIEOBATENbCKOM  JIEATEIbBHOCTH  NPU  PEIICHUH
BO3HUKAIOIIUX MpOOJIEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUSA
no3uuii (00CykaeHusl, OOMEH MHEHHUSIMH, «MO3IOBbI€ IITYPMbI», KOOPAMHALINSA
COBMECTHBIX JEHUCTBUM, OINPEIEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pa0OTHI U APYTHE).

PeryisiTuBHbIE YHMBepcaibHbIe YUeOHbIe 1eliCTBUSA:

YMEHUE CaMOCTOSITEJIbHO ONPENesaTh LENH JeATebHOCTH, MJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NesITeIbHOCTD, BEIOMPATh Hanbosee 3(HPEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
NIO3HABATENIBHBIX 3a/1a4, CaMOCTOATENIBHO COCTaBIATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIA AJITOPUTM JIEUCTBUU IIPU BBINIOJIHEHWUN 3aJaHUM C y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMAX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCII0JIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaraéMble B YCIOBUH 3aaHH.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmpeaMeTHBIX pe3yJbTATOB IO OCBOCHUIO 00SI3aTEIBHOTO
COJIep’KaHusl, YCTaHOBJIEHHOTO JaHHOM (QenepanbHONl pabouell mporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIIMMUCA HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI
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nercTBull, crnenuuyeckue i1 OpPEeIMETHOM o0iactTh  «XUMHS», BHJIBI
HNEATEIPHOCTH 1O  TOJYYEHUIO HOBOIO  3HAHUs, €ro HUHTEpIpPETALuu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIUsIX.

K xon1y oOyueHnus B 8 kj1acce mpeIMeTHBIE PE3yJIbTaThl HA 0230BOM YPOBHE

JIOJKHBI OTPAXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIHUXCS YMEHUI:

e PpACKpBIBATh CMBIC] OCHOBHBIX XHMHWYECKHX MOHSTUN: aTOM, MOJIEKYJIA,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XXHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS ), BAIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUU, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHUE, COJIb, SJIECKTPOOTPUIATEIBHOCTh, CTENEHD
OKHUCJICHHS, XUMHYECKasl PEeaKIusi, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCMHEHUSA, PEAKIUU pPAa3J0KEHUS, pPEaKUUH 3aMEIICHUS, PpPEaKIHUH
oOMEHa, 3K30- U SHAOTEPMUUYECKHE PEaKLIUU, TETUIOBOM 3PEKT peakuuu,
AJIpO aToMa, SJICKTPOHHBIN CIIOW aToMa, aTOMHAasi OpOUTaIIb, paJNyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS Y HEMOJISIpHAs KOBAJICHTHAS CBSI3b, MOHHAS
CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MAaccoBas [OJS BELIECTBA
(IpolieHTHAs! KOHIIEHTPAIMs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHATHN U
OPUMEHATH 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX MTPEBPALLICHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJMUKY [Ji COCTaBlieHUs (opMy
BEIIECCTB U YPABHEHUN XUMUYECKUX PEAKIINM;

e ONpENeNATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B OMHApHBIX  COCJAMHEHMSIX,
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COCIMHEHHUU IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJieHTHasT W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaThb cMmbichn Ilepuognueckoro 3akona [JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX DJIEMEHTOB OT MX MOJIOKEeHUsA B llepmommueckoi cucreme,
3aKOHOB COXPAHEHUsI MAcChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTraapo;

e ONKUCHIBATh W XapakTepuszoBaTh TabmmunHyo (opmy Ilepuogmaeckoit
CUCTEMBl XHMMHMYECKMX OJJIEMEHTOB: pa3juyarh IMOHITUA «rJIaBHAA
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», mMasnsie u
OOJBIIE TIEPUOJBI, COOTHOCUTH OO0O3HAYCHHS, KOTOpPHIE HUMEIOTCS B
tabmuie «llepuomuueckas cuctemMa XuMHYecKux djementoB [l M.
MeHzeneeBay C€ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l siipa, 00LIee YUCIIO ANEKTPOHOB U
pacrpeneaeHue ux 1o 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PHUIIMPOBATh XUMUYECKHUE DJIEMEHTBI, HEOPTraHMYECKUE BEIECTBA,
XUMHUYECKUE PEAKIUHU (MO YUCIY M COCTaBy Y4YaCTBYIOIIUX B pPEaKUUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKkTepru30BaTh (OMHUCHIBATh) OOIIHME XUMHUYECKHE CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXK/Aasl ONMMCAaHUE MPUMEPAMHU MOJIEKYJISPHBIX
YPAaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBpAlCHUA B
Pa3JIMUHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MAacCOBYIO [IOJII0 XMMHYECKOTO »JJIEMEHTa MO (opMyJie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJUTH PACUETHI 110 YPAaBHEHHUIO
XAMUYECKOWN pEaKInH;

MIPUMEHSITH OCHOBHBIE OIEPALIMK MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0O00IlIeHHe, CHUCTEeMaTH3aIuio, KiaccudUKaIuio,
BBISIBJICHUE MPUUYUHHO--CIICJCTBEHHBIX CBS3EH — ISl U3YyUEHHS] CBOICTB
BEIIECTB M XUMHUYECKHX PEAKIHUA, ECTECTBEHHO-HAyYHbICE METO/bI
NO3HaHUsI — HaOJIOJIeHHe, W3MEpPEHUE, MOJEIMPOBAHUE, HKCIEPUMEHT
(peayIbHBIN U MBICJICHHBIN );

CJIEIOBATH MPaBUJIaM MOJIH30BaHUS XUMUUYECKOMN MOCY 10 U TA00PaTOPHBIM
o0OpyZ0OBaHMEM, a TaKXKe NpaBWIaM OOpalleHUs C BEIIeCTBAaMH B
COOTBETCTBUM C HMHCTPYKIMUSMH TIO BBIMOJHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OMNBITOB 10 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbBIX BEILIECTB
(BomopoJa M KHCIIOPOJA), MPUTOTOBJIEHHUIO PAaCTBOPOB C ONPEACIEHHON
MAacCOBOM J0JIE PACTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH U IPOBOIAUTH
XUMHUYECKUE JKCIEPUMEHTHI MO PAClO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIbIO UHIUKATOPOB (JaKkMyc, peHondTanenH, METHIOpAHK

U Ipyrue).

K koHiy oOyuenus B 9 kiacce npeaMeTHble pe3yabTaThl HA 6a30BOM YpOBHE
JOJHKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCSA YMEHUM:

PacCKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWUOH, MPOCTOE BEUIECTBO,
CJI0)KHOE BEIIECTBO, BAJEHTHOCTb, AJEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBs3b, TEIUIOBON d(deKT
peakinuu, MOJb, MOJAPHBIA  O00BEM,  pacTBOp,  BJICKTPOJIUTHI,
HEDJICKTPOJIMTHI, JJIEKTPOJIMTHYECKAs IJUCCOLMALMs, PEaKUMU HOHHOTO
oOMeHa, KaTaJiu3aTtop, XHUMHUYECKOE€ paBHOBECHE, OOpaThUMble U
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HEOOpaTUMbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PpEaKIINH,
OKHCJIUTEIb, BOCCTAHOBUTEIIb, OKMCIIEHHE U BOCCTAHOBJIEHUE, aJUIOTPOIINS,
aM(pOTEpPHOCTb, XUMHYECKas CBS3b (koBaJIEHTHA, WOHHAs,
MeTaJuInYecKasi ), KpUCTAIMYECKask pelIETKa, KOPPO3Hs METAIOB, CILJIABbI,
CKOPOCTh XMMHUYECKON pEaKIMH, MPEAEIbHO AOMYCTUMAsi KOHLUEHTpaLs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TIOHATUHA U
MIPUMEHSITH 3TU NOHATHUA MPU ONMCAHUU BEUIECTB U UX MPEBPAILCHHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UJISi COCTaBieHUs (popmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONpPENENATh BaJJIEHTHOCTh U CTETIEHb OKUCIIEHHUSI XUMHYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEIUMHEHUN Mo (QopMysaMm, BUJ XUMHUYECKOH
CBA3M (KOBAJGHTHAsl, HOHHAsA, METaUNIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHUSX, 3apsiji MOHA M0 XUMHUYECKON (opmyre, xapakTep cpeibl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHUH, THUI KPUCTAITIMNYECKOU
PEETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cmbich [lepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OMNHUCHhIBATh M XapaKTepU30BaAThH
Tabnuunyio Gopmy Ilepuoanueckoid CUCTEMbl XMMHUYECKHX DIIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHas noarpymnmna (A-rpynma)» M «noOo4Has
noarpymnmna (b-rpymma)», Mameie u OoJiblliM€ TEPHOJIBI, COOTHOCUTH
0003Ha4YEHUs, KOTOPbIE UMEIOTCS B IEPUOIUYECKOM TaOIMIIE, C YUCTIOBBIMU
XapaKTEePUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apAn  sApa, o0Iiee 4YUCIO D3JIEKTPOHOB M PacHpeliesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB W HMX COEAMHEHHWH B Mpefenax MallbIX NEepHOIO0B U
TJIaBHBIX TOJATPYII C YYETOM CTPOSHHS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMUYECKUE DJIEMEHTHI, HECOPTaHMYECKUE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy Yy4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3((EKTy, MO0 U3MEHEHHUIO CTEIEHEH OKUCICHMS
XUMHYECKHX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHCHIBATh) O0IIKME U crnenu(puueckue XUMHYECKUe
CBOMCTBAa NPOCTHIX M CIOXHBIX BELIECTB, TMOJATBEPXKAasi OMUCAHUE
MpUMEpaMHi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKUX PEaKIIUM;

COCTaBIISAITb YPAaBHEHUSI AJIEKTPOJMTHUYECKOM JUCCOLUALUMU  KHUCIIOT,
HIEJI0YEN U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHHS PEAKIIUN HOHHOTO
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oOMeHa, YypaBHEHHs peakUuil, MOATBEPKIAIOIIUX CYyIIECTBOBAaHUE
TeHETUYECKOM CBSI3U MEK/y BELIECTBAMH Pa3IMYHbIX KJIACCOB;
pacKpblBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX —pEaKIUi
MOCPEACTBOM COCTaBICHUS JIEKTPOHHOTO OaraHca dTHUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH TPOTEKaHUS XUMHUYECKHUX IMPEBPAICHU B pPa3IMYHBIX
YCIIOBUSIX;

BBIUUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JeMEHTa Mo (opMylie COEeIUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, IPOBOAUTD PACUETHI [0 YPaBHEHUIO
XUMHYECKOW PEAKIINH;

COOJTI0AAaTh MPAaBHIIA TOJIB30BAHUS XUMUYECKOM MOCYAO0N U TaOOPaTOPHBIM
o0opyZ0BaHMEM, a TaKXke IMpaBWia OOpallleHus C BellecTBaMU B
COOTBETCTBHM C HWHCTPYKUUSMH TIO BBITIOJHEHHUIO JIaOOPaTOPHBIX
XUMHUYECKUX OMBITOB MO MOTYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(amMmaka u yrieKucioro rasa);

IPOBOJUTH PEAKIINH, TOATBEPKIAIONINE KAYECTBEHHBIN COCTaB pa3IMYHbIX
BEIIECTB: pAcCHO3HaBaTh OMBITHBIM MyTEM XJIOPHI-, OPOMHUI-, HMOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cynbdar-, TUIPOKCUI-HOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHMUYECKUX BEIIECTB;

INPUMEHSATHh OCHOBHBIE OTIEpAllUU MBICIIUTEIBHON AEATEIbHOCTH — aHAIM3 U
CUHTE3, CpaBHEHHUE, 0000IICHNE, CUCTEMATH3alIUIO, BBISIBIICHUE TPUYUHHO-
CJICICTBEHHBIX CBSI3€M — NJIi U3yYEHUS CBOMCTB BEIIECTB U XMMHUUYECKHUX
peakiuii, €eCTeCTBEHHO-HAy4YHBbIE METOJIbl TO3HaHWS — HaOI0aeHHE,
U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIIEHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos
Ne HaumenoBanue pa3iesioB u DJIeKTpOHHbIe (HM(POBHIE)
KonTposabHbie IIpakTnueckune
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoTbl padoTsbI
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
XuMmus — BaxHast 0071aCTh

11 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK

’ MPAKTUYECKOU IEATENBHOCTH https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BemecTBa u xuMuueckue 15 | bubnunorexa [IOK

’ peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeliluue npeacTaBuTe I HEOPraHU4eCKMX BellleCTB
)1 Bo3nyx. Kucnopogn. [lonsitue 6 bu6muoreka [JOK

’ 00 OKCHIax https://m.edsoo.ru/7f41837¢c
29 Bognopona.Ilonarue o kucinorax 2 1 bu6muorteka [IOK

' ¥ COJISAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [IOK

' OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | ) bubnuotexa [JOK

’ HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazaeny 30

Pasnen 3. [lepuoanueckuii 3axon u llepuoanyeckas cucrema xumudeckux 3jieMenToB Jl. U. MennaeneeBa. CTpoeHHe aTOMOB.
XuMnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINHU
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Ilepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema

3.1 XUMHUYECKUX djieMeHTOoR /1. 1. 7 bubmmorexa LOK
https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aToma
XUMHYECKAsI CBA3b. 56 LIOK
NOJINOTEKA
2 -
3 OxucmTensHO 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHbBIC PEAKLIUN
but6mmoreka [IOK
4! 15
TOTO 1O pasiely https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [TOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KosmyecTBo yacoB DJIEeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnusie IIpakTnyeckue (1upp )
NpOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XMMH4YeCKHE peakunu
11 [ToBTOpenue u yriuyodieHne 3HaHUI 5 | bubnuorexa [JOK
’ OCHOBHBIX Pa3fIesIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEeKTPOIUTHYECKAS TUCCOLIUALINS. 2 | 1 bubnmoreka [JOK
’ XHWMHMYECKHE PEaKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUSI
)1 OO6m1ast XapaKTepruCTHKa XUMHUIECKHUX 4 1 bu6mmoreka [IOK
' sneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepruCcTUKa XUMHUIECKHX
2.2 anemeHToB VIA nbl. Cepa u eé 6 bubmmorexa LHOK
' FPYHIHL £€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCcTUKa XUMHUIECKHX
23 aneMeHTOB VA-rpynimsl. A30T, Gpocdop u ux 7 1 bubmmorexa LOK
' PYTHIRL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHHS
OO01mmas XxapaKTepUCTUKA XUMHUIESCKHX
2.4 anemeHTOB [VA bl YTIepoa u 8 1 2 bubmorexa LOK
’ . TPYITHIBL. PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAMHEHUS
Htoro no paszneny 25
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Pasznen 3. Mera/iibl 1 HX COeINHEHHS

bubmuorexa [JOK
3.1 006 7 4
HE CBOUCTBA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Baxueiine MeTanibl ¥ UX COSTUHECHUSA 16 bubmmorexa TIOK
https://m.edsoo.ru/7f41a636
Uroro no pazaeny 20
Pa3nes 4. Xumus n oKkpy:kawmas cpeaa
4.1 BermiecTBa 1 MaTepuainl B )KU3HU YEJIOBEKA 3 bubmmorexa OK
) B p https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PeszepBHOE BpeMst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnsie  IIpakTHueckue
n/n Bcero u3yueHusi oOpa3oBaTesbHbIE
padoThl padoThI
pecypcsl
1 [Ipeamer xumuu. Ponas xumuu B | bu6nuoreka [IOK
JKA3HU 4yesoBeKka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
) [TonaTue o MeTonax MO3HAHUS B | bubmuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227e
3 Yucteie BemecTBa 1 cMecH. CIIocoObI 1 bubmuorexa [JOK
pa3zelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 1 «IIpaBuna
4 paboThI B 1a00paTopuu U MPUEMBI | bubmuoreka [IOK
oOpareHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM
[IpakTuueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [IOK
8 | Ha TIPIVEp https://m.edsoo.ru/fR0d28c8
OYMCTKHU TTOBAPCHHOU COJIH )»
bu6nuoreka [JOK
6 Ato 0JIEK 1
TOMBLI MOTEHY TR https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTHI. 3HAaK1 | but6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U ClOKHBIE BENIECTBA 1 bubmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YYEHUE 1 bubmorexa [OK

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubmuorexa [JOK
10 X eckas o a. BanenTtHoc
MMIaeCKas Gopmy HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX 3JIEMEHTOB
1 OtHoOcHTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XHMHYECKOTO bu6nuoreka [IOK
3JIEMEHTA B COEUHECHUU https://m.edsoo.ru/ff0d350¢c
13 KonuuectBo BemniecTtBa. MoJib. bubmmoreka [JOK
MounsipHast macca https://m.edsoo.ru/ff0d5230
14 ®du3nvecKue U XUMUUYECKUE SIBIICHUS. bubmuotexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yciIoBHs TPOTEKAHUS bu6muoreka [IOK
XUMHYECKUX PEaAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs! MacCChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruucneHust koauvecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHSM bubmorexa [IOK
B yp N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKITuid
Knaccudukanus XuMuaecKux
18 €aKIMi (COeTMHEHUS, PA3TIOKEHUS bubmorexa [TOK
peaith A P . https://m.edsoo.ru/f0d334
3aMeIeHusI, 0OMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKIIOTIETUCT O6o6y1queHI/Ie u Bubmmorexa [IOK
' B https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAaHUH
20 KonTponbnas padora Nel no teme bubmmoreka [IOK

((BCI]_[CCTBa U XUMHUYCCKUC PCAKIIUU»

https://m.edsoo.ru/ff0d4290
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BOS)IYX — cMech ra3oB. CocTaB

bubmuorexa [JOK

21 o3nyxa. Kucmopon — aneme
BOSAYXa. BHACIOPOA JeMerT i https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Du3nYECKUe U XMMHUYECKHE CBOMCTBA
22 KHCII0po/ia (peakluy OKUCIIEHUs Bubmmorexa [IOK
pOAia {peaiil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsTie 06 okcumax
CriocoObI OTyYeHUST KHCIIOpoia B
23 JTabopaTopun Zlqn OMI)IIHJ'IerHOCTI/I bubmorexa HOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenne kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKIuu, MOHSITHE O bu6muoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYECKUX PEAKITUIX
TommuBo (HedTh, yroib U METaH).
25 3ar SISHCPEI/qul;OS . a, CIIOCOOBI iro bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAICHUS
[TpakTrueckas pabota Ne 3 mo Teme
26 «Ilonydenue u coOupaHue Bubmmorera [IOK
- P . https://m.edsoo.ru/ff0d4ae2
KHCIJIOPOJIa, U3YUYEHUE €0 CBOWCTBY
7 Bonopox — sneMeHT u mpocToe bubnuorexa [JOK
BelecTBo. Haxoxxnenue B npupone https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKkrue 1 XMMUYeCKHe CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 [ToHsTHE O KUCTTOTAX U COJISAX
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsl mostydeHus BOAOPOa B bubnmoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[TpakTiueckas pabota Ne 4 mo Teme

31 «Ilonydenue u coOMpaHue BOIOPOIA bubmorexa HOK
e o P HAOPOE, https://m.edsoo.ru/ff0d4{42
M3Y4YEHHUE €r0 CBOMCTBY»

1 Monsipablit 00bEM razoB. 3aKOH bubnmoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUECTBA

33 BEIIIECTBA I'a3a M0 €ro U3BECTHOM bubmorexa [IOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Brrunciierus 00EMOB Ta30B 1O

34 aBHCHMIO pPeaKIMd Ha OCHOBE buGmorexa HOK
P "p B o https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHUH T'a30B

35 du3nueckue U XUMUYECCKHE CBOMCTBA bu6nuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonstue 06 bubmuoreka [IOK
AHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Boga xak pactBopuTens.

37 HacpimenHasie 1 HeHACHITIICHHBIS bubmuorexa [JOK
pactBopbl. MaccoBas 10J1s1 BELECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuyeckas pabora Ne 5 o Teme

38 «IIpuroroBiieHre pacCTBOPOB C bu6muoreka [IOK
onpeAcNEHHON MacCOBOM 10Ier https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOIO BEILIECTBAY

19 Kontponbnas pabota Ne2 mo treme bubmuotexa [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcuIbl: cOCTaB, KIaCCU(PUKALIHS, but6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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HOJ'Iy‘ICHI/Ie U XUMHUYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa [TOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
47 OcHoOBaHUS: COCTaB, KJIacCU(pUKAIIHS, bubnuoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHnne n XuMH4YECKUE CBOKCTBA bubmuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccupukanus, bubmuoreka [IOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XuMHU4ECKHE CBOMCTBA bubnuorexa LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenaue): HOMEHKIIATypa,
46 cnoco((ibll) 0JI )erm XI/IMI/ILIZSKI/IG bubmorexa [OK
N i ’ https://m.edsoo.ru/00ad9474
CBOIICTBa
[TpakTrueckas padorta Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
['eHeTnyeckas CBsI3b MEXKIY
48 KJIaCCaMM HEOPraHUYECKHUX Bubnrorexa LOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU N
49 O06o001eHre u cucTeMaTU3aIHs bubnuotexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
Kontponbnas pabota Ne3 mo treme
" bubnuoreka [IOK
50 OcHOBHBbIE KJ1acChl HEOPTaHUYECKUX

coequueHuin"

https://m.edsoo.ru/00ad9¢e1

a
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HepBLIe IIOIIBITKH Knaccn(bnxaunn

51 XUMHYECKUX 31eMeHTOB. [loHsITHE O bubmmorexa LOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[leproauueckuii 3aK0H U
57 Ilepnonnueckas cucrema bu6muoreka [IOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00adas52c
Menaeneena
53 Ilepuonpl, rpymnsl, HOArPYIIIBI brbmmorexa LOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmnoreka [JOK
anep. N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI04eK
N but6mmoreka [IOK
55 aTOMOB 3JIeMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHUIO B bubnuotexa [JOK
ITepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [lepuonnyeckoro 3akoHa
57 JUIS pa3BUTHS HAYKH U IPAKTUKU. [I. bubnuoreka [IOK
N. MenpaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIIEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHUX JJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumuyeckas CBs3b bubmorexa LOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMH4YeCKas bu6mmoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
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61 KoBanenTHas HenosnsipHas 1 bubnmnoreka [JOK
XUMHYECKAsS CBSI3b https://m.edsoo.ru/00adaab9
62 CrerneHp OKHUCIICHUS 1 bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHUCITUTEITEHO-BOCCTAHOBUTEIIHHBIC | bubmuorexa [JOK
peakuun https://m.edso00.ru/00adb076
bu6nuoreka [IOK
64 OKHUCITUTENIN U BOCCTAHOBUTEIIH 1 hitps://m.cdsoo.rw/00adb076
KonTponbnas padora Ne4 no teme
65 «CtpoeHue aroma. XuMudeckas 1 bubmiorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepHbIii ypok. O0001IeHNE 1 | bu6muoreka [IOK
cUcTeMAaTHu3aInsI 3HaHUH https://m.edsoo.ru/00adb33c¢
67 PesepBHblit ypok. O600111eHNE 1 | bubmmoreka [IOK
CHCTEMAaTH3alIs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6001meHue u | bubnmnorexka HOK
CHUCTEMaTH3alusl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

paBHOBecuH. DAKTOPBI, BIUSIOLINE

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Mara uugposbie
Tema ypoka Kontpoasubie  IIpakTuueckue
n/n Bcero u3yueHusi o0pa3oBaTesbHbIE
padoThI padoThbI
pecypcsl
IIeproarueckuit 3aKoH.
[Iepuoanueckas cucrema | bu6nuoreka [IOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
. but6mmoreka [JOK
2 CBOMCTB XMMUYECKHX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HoMeHKIaTypa | bubnuoreka [IOK
HEOPraHWYEeCKHUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XuMuueckoil CBS3U U THIIBI 1 bubmmoreka [IOK
KPUCTAINTMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo teme
5 «IloBTOpEHUE U yriyOiaeHue 1 1
3HaHWI OCHOBHBIX Pa3/IesoB Kypca
8 Kilacca»
6 Knaccudukanus Xxummuaeckux 1 bubmuoreka [IOK
peakLyii 110 pa3aIu4YHbIM IIPU3HAKAM https://m.edsoo.ru/00adbeb0
[lonsATHE O CKOPOCTH XMMHYECKOU
bubmuorexa [JOK
7 peakuuu. [ToHsITHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
FeTEPOreHHBIX PEaKLUIX
g TTonsATHE O XUMUYECKOM 1 bubnuotexa [JOK

https://m.edsoo.ru/00adc28¢c
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Ha CKOPOCTb XUMHUUYECKOU pe€aKnuun
" IMOJIOKCHUEC XUMHYCCKOT'O

aucconuanis. XUMUYECKUE
pEaKUuH B paCTBOPax»

paBHOBeCHs
9 OKuCIUTEIbHO- bu6nuoreka [JOK
BOCCTAaHOBUTEIIbHBIEC PEAKLIUN https://m.edsoo.ru/00adcade
Teopus 3AEKTPOIUTUYECKON
10 nuccormanui. CUIIbHEBIE U cl1a0ble bubnnorexa LHOK
https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHble ypaBHEHHUS peakuit Bubmorexa ITOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHCIIOT U
12 OCHOBAaHMU B CBETE MPEACTaBICHUI bu6muoreka [IOK
00 DIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
JIMCCOLMAIAN
XuMHYECKHE CBONCTBA COJICH B
13 CBETE TPEACTaBICHUI 00 bubmmorexa [TOK
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKOMN AUCCOLIUALINN
14 [TonsiTue o runponuse conen Bubmmorera [IOK
https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTnueckas padora Ne 1.
16 «Pemienne 3xkcriepuMEHTaNIbHBIX Bubmmorexa [IOK
https://m.edsoo.ru/00addbfa
3a71a4u»
KonTponbnas padora Ne2 o teme
17 «OIEeKTpoIUTHYECKAs bubnuorexa IIOK

https://m.edsoo.ru/00addecO
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OO01mas xapakTepuCTHKa raJOreHOB.

18 XuMHU4ecKrue CBOMCTBA Ha TPUMEPE bubmorexa HOK
pHmMep https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopon. ComnsiHast KUCIIOTA,
. but6mmoreka [IOK
19 XHUMHUYECKHE CBOWCTBA, MOJy4YEHUE,
https://m.edsoo.ru/00ade104
MIpUMEHEHNE
[IpakTuyeckas pabora Ne 2 o Teme
20 «ITomydyeHnne COnTHOM KUCIOTBI bubmorexa HOK
yi N . ’ https://m.edsoo.ru/00ade348
u3y4deHue e€ CBOMCTB»
Brluncnenus no ypaBHEHUSIM
. but6mmoreka [JOK
21 XUMHYECKUX PEAKIUH, €CIIU OJNH
https://m.edsoo.ru/00ade488
W3 pEareHTOB JIaH B U30BITKE

” OO0m1ast XxapakTeprucTHKa SJIEMEHTOB bubnmnoreka [JOK
VIA-rpynisl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.

” Haxoxnenue cepsl u eé bubmuoreka [JOK
COCMHEHUI B IIPUPOJIC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoJ0pO/I, CTPOCHHE,

P P P bubmuorexa [JOK
24 (bu3HYeCKUe U XUMHUIECKUE
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepbl. CepHas KMCIIOTA,
25 busznyecKkrue 1 XUMUYECKHE bubmorexa HOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHNE
XUMHUYECKUE PEaKINu, JISKAIIUE B
26 OCHOBE IIPOMBIIIUIEHHOTO crioco0a bubnmoreka [JOK

MOJTyYEHUS] CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYKaroIen cpebl
COCIMHEHUSIMU CEPBI

Brruncienne MaccoBoH 10U

bubmuorexa [JOK

27
BBIXOJa POAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTeprcTUKa SJIEMEHTOB
VA-rpynnsl. A30T,

28 acI po}::ri aHeHHE B IIPUPOJIE bubnnorexa LHOK
pactipoctp pHpoe, https://m.edsoo.ru/00adeea6
bu3HYecKre U XUMHUIECKUE
CBOMCTBA
AmMMuak, ero pu3ndecKue u

29 XUMHUYECKHE CBOMCTBA, ITOJYUCHUE bubmmorexa TIOK

’ yi https://m.edsoo.ru/00adf004
U IPUMEHEHHUE
[TpakTrueckas padota Ne 3 o reme
30 «IToxyuenne aMmmuaka, U3ydeHne bubnnorexa LIOK
yqv gk https://m.edso0.ru/00adf180
€ro CBOMCTB»

31 A30THas KUCNOTa, €€ (hu3nyecKue u bubmuoreka [JOK
XHMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanure HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 n00peHnil. XUMHUYECKOE buGnnorexa LIOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIUHEHHUSIMU a30Ta
dochop. Okxenp pochopa (V) u

33 (bocg)o pHaSI KI/ICJ‘I((I))Ta (b(lnl;gn(qe)cxne u bubmmorexa [TOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTYyYEHUE
34 HcnonwsizoBanue ¢pocdaros B bubnmoreka [JOK

Ka4CCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHui. 3arpsi3HeHne
PUPOJTHOM cpebl pocharamu

VYrnepon, pacnpocTpaHeHue B

35 npupoje, Gu3nIecKue u buGnnorexa LIOK
PHpOAE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHAE CBOMCTBA
Oxkcunsl yriaepona, ux Gpusndeckue
1 XUMHUYECKHE CBOMCTBA.
36 DKOIOrHYEeCKHE IPOOIEMBI bubnnorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(IV)
37 YroiapHasg KUCIOTA U €€ COJIU bubmmorexa TIOK
https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o Teme
38 "ITosryueHune yriieKucioro rasa. bu6muoreka [IOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-1oH"
[TepBoHavanbHBIEC TOHATHS 00
bubmuorexa [JOK
39 OpPraHMYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COCIMHECHUSX YTJIepo/ia
bubnuorexa [JOK
40 Kpemunii u ero coequHeHust
p A https://m.edsoo.ru/00ae080a
[IpaxkTuueckas padora Ne 5.
41 Pemienue skcnepuMeHTaIbHBIX bubnmnoreka [JOK
3a7a4 1o TeMe «Baxneiimue https://m.edso00.ru/00ae0bf2
HEMETAJIBI U UX COEINHEHU)
KonTtponbHas padora Ne3 mo teme
. but6mmoreka [JOK
42 «BakHelmme HeMeTaIIbl U UX

COCOAUHCHUA»

https://m.edsoo.ru/00ae0e18
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OO0mmas xapakTeprucTruKa
XUMHNYCCKHUX DJICMCHTOB —
METaJUIOB. MeTanindeckas CBA3b U

bu6nmoreka [IOK

43
METaUINYeCKas KpUCTaIInIeCKast https://m.edsoo.ru/00ae103e
pemiérka. PuU3nuecKue CBOMCTBA
METAJLIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMUUECKHUI PSII bubmmorexa TTOK
p . p https://m.edso0o.ru/00ael156
HaIpsKEHUN METaJIOB
O61ue crnocoObl MOTyYeHHS
MeTaiuioB. CiutaBel. BerauciieHust
45 110 YpaBHEHUSAM XHMHYECKHUX bubmmorexa [IOK
yp . https://m.edsoo.ru/00ael156
pEeaKuii, €CJI OJIMH U3 PEareHTOB
COAEPKUT MPUMECH
46 IToasaTHE 0 KOPPO3NH METAIIIIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ae1278
Bubmnnoreka [IOK
47 Illenounbie METaIBI s
https://m.edsoo.ru/00ae14b2
43 OKcuibl U TUAPOKCUIBI HATPUS U bu6muoreka [IOK
Kajaus https://m.edsoo.ru/00ae14b2
49 [IlenouyHO3eMENBHBIE METAIIIIBI — bu6muoreka [IOK
KaJIbIIMil 1 MarHuf https://m.edsoo.ru/00ael 5e8
. bubmuorexa [JOK
50 Baxneimme coenmHEHNS KaJIbITHI
https://m.edsoo.ru/00aecl5e8
51 O0001IeHE U CUCTEMATH3AIUS
3HAHUH
5 JKEcTkocTh BOABI M CIOCOOKI €& bubmuorexa [JOK

yCTpaHEHUS

https://m.edsoo.ru/00ae1886
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[IpakTuueckas padora Ne 6 mo Teme

53 "XEcTKOCTEL BOIBI M METOEI €€ bubnnorexa LIOK
" https://m.edsoo.ru/00aelaed
YCTpaHECHUS
54 N — but6mmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHJIA U bubmuoreka [IOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubnuorexa [JOK
https://m.edso00.ru/00aec1d86
57 OKcubl, THIPOKCUIBI U COJIH bubnmnorexka [HOK
xenesa (II) u xenesa (11I) https://m.edsoo.ru/00ae35¢6
58 O0001IeHne U cUCTEMaTH3aIUA
3HAHUH
[IpaxkTuueckas padora Ne 7.
59 Pemenne skciepuMeHTATBHBIX bubnmnoreka [JOK
3a7a4 o TeMe «Baxneiimmue https://m.edsoo.ru/00ac3de8
METaJUIbl U UX COSIUHEHUS»
Bbruncnenys o ypaBHEHUsIM
XUMUYECKHUX PEaKLUi, €CIIH OAUH
60 U3 PEareHTOB JJaH B N30BITKE MU bubnuoreka [IOK
COZIEPKUT IpUMeCH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOMH /101U BbIXOJa MPOAYKTa
peakuuu
61 O0600611eHre U cucTeMaTH3alus
3HaAHUUI
KonTponpHas padora Ne4 mo Teme
62 «BaxHenmme MeTaibl U UX

COCOAUHCHUA»
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63 BemecTBa u Mmatepuaisl B 1 bubnmnoreka [JOK
MMOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsi3HEHUE | bubnmoreka [JOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xvmuu B pelieHun 1 bubmuoreka [IOK
9KOJIOTHYECKUX TPOOIeM https://m.edsoo.ru/00ae4270
66 PesepHbIif ypok. O0001mIeHNE 1 | bubnuotexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepHblit ypok. O600mIeHue 1 | bubnuoreka [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHbiii ypok. O60011eHNE U | bubnmoreka [JOK
cUCTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

» Xumus, 8 kinacc/ Kysnernona H.E., Tutosa .M., I'apa H.H., Akuinonepuoe
obmectBo «M3aatenbcTBO «lIpocBenenne
Xumus 9 xknacc/H.E. Ky3nenosa;1.M. TuroBa;H.H.I'apa; Axuroneproe

obmectBo "N3ngarenscTBo "lIpoceemnienue"

METOANYECKUE MATEPUAJIBI J1JISA YUUTEJIA

Xumus. 8 knacc. "Anroputm ycnexa'. [I[poBepodHbie 1 KOHTPOJIbHbBIE PAOOTHI.
VYyeono-meronnueckoe nocoodue. PI'OC. Xumus 8 kiacc.Meronuueckoe
nocoobue ansa yuutens. ABropel: MunuenkoBa E.E, [Ipounna .M. N3naTenscTBO

"MHuemo3uHa".

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HHTEPHET

POIII
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MaeHtudukarop aokymenta 6182eefd-10c2-4255-b4dc-81b556b24761 = I

[lokyMeHT noanucaH v nepesaH yepes onepatopa 340 AO «[1® «CKb KoHTyp»

OpraHu3aLpa, CoTpyAHNK [loBepeHHOCTb: per. Homep, nepros, — CepTudukar: cepuiiHblii Homep,  [laTa v Bpema NoANMcaHna
NEeACTBIA 1 CTaTyC nepvoz Aeictana
Moanucun Q MYHNUNMIANBHOE BIOAXETHOE B He Tpebyetca ana nognucaHma 00E3043F851B995815A65AFAB3B 22.12.2023 06:16 GMT+03:00
oTnpasuTens: OBLLEOBPA3OBATE/IbHOE 688C518 MoAnucs cooTseTcTBYeET painy
YUPEX/EHME "COXHOBCKAA €10.03.2023 11:32 no 02.06.2024  fokymeHTa
CPEAHAA 11:32 GMT+03:00

OBUIEOBPA3OBATE/IBHAA LWKONA"
Cepreesa Onbra HukonaesHa,
[JNPEKTOP
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