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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padodeil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD)
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepanumu.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTEIBHOE MIPEAMETHOE COJIepKaHueE,
IpeaycCMaTpuBaeT paclpeiesieHHe €ro Io KilaccaM M CTPYKTYpUPOBAHHUE I10
pazienaM M TeMaM MpPOrpaMMbl O XUMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOro Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUuMXxcs, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE LIeJIeH U3ydeHUs IPEeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENbHOM JEATEIbHOCTH OOyYaromerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUsl.

3HaHUWE XUMHUHU CJIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MnpeACTaBICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (GopMUpPYEMbIe XHUMHUEWU MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMXcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4EOHOW  JACSTEIBHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICAOBATEIbCKUX YMEHUW, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CHocOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B HKOJIOTUYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBieHUS B OOyYE€HUU XHUMHUU OOECIEUMBAIOTCS CHEIM(PHUKON
colepXaHusl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
alaliTUPOBAHHBIM OTPaKEHUEM 0a30BOM HayKU XMMHH Ha OINPENEIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHMUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAOIIMMHUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHMM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IMOHSATUU
OpraHUYECKON XUMUHU.

CrpykTypa coaepaHHsl POTrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uzydeHuro. CoaepKaHue CKIIaIbIBAECTCS U3 CHUCTEMBI
MOHATAN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEA0BATEIBLHOIO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUs KAK OCHOBBI BCET'O €CTECTBO3HAHU,

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

— YY4EHMS O CTPOCHHUM aTOMa U XUMHUYECKOH CBSI3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKON AUCCOIMAllMM BELIECTB B
pacTBopax.

TeopeTndueckne 3HaHMS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YPOBHSI K JPyromMy, BBIIONHSS (YHKUMU OOBACHEHHMS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUsI U BO3MOXXHOCTEH IPAKTUYECKOIO IPUMEHEHUS U IOIYYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NPUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M
METOJaM IIO3HaHMS B Hayke. M3ydeHune XMMUM NPOUCXOAUT C INPUBJICYEHHUEM
3HaHUW M3 paHee H3YyYEHHBIX Y4EeOHBIX MpeaMeToB: «OKpyKalolmuil Mupy,
«buonorus. 5—7 knacce» u «Puszuka. 7 Kiacey.

[Ipy wu3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHMI OCHOB
XUMHUYECKOM HAayKHd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIIbBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAaHUN — BaXHEUIWX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM,
JOCTYNHBIX O00O0OLIEHUII MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKH, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTHUH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
JEATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0O€30MacHOro oOOpamieHus ¢ BEUIECTBAMHM B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOyyaromuxcss K CaMOCTOSTEIbHOM IO3HABATEIbHOM JESATENIbHOCTH, HAay4YHbBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOIIMMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITHP W OICHUBATH SIBICHUS
OKpY’KaloIllero MHUpa, UCIHOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOsieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW g BBIPAOOTKH 3KOJOTUYECKU
1eecoo0pa3HOro TOBEICHUS B OBITY W TPYJOBOM JACSATEILHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Tpo(uis U HampaBlIEHHOCTH NajbHEHIIEro
oOy4eHuUs.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUsT XHMHU Ha YpPOBHE
OCHOBHOTI0 00111€T0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHCTHIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIBI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aTroMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTMHECHUH.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOM, MpaBWiIaMu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaToOpHbBIM 00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHUH, HaOII0IeHIE U
ONKCAaHHE MPU3HAKOB MPOTEKAHWUS XMMHUYECKHX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwisi, pa3oKeHHE THAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiii meau (11),
U3yYeHHE CMOCOOOB pa3/eNieHHss CMECei: C TOMOIIBI0 MarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OUYNCTKH TOBAPESHHOMN
CONM, HaONIOJICHWE W  ONUCAaHWE  PEe3yJIbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacCChl, CO3JaHHE MOJIEJeH MOJICKYJI
(I1IapOCTEPKHEBBIX ).

BaskHelinmue npeacTaBUTEM HEOPraHNYECKHUX BelleCTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucrmopon — 3meMeHT U mpocToe
BemecTBO. HaxokneHue kucimopoma B Tpupoae, (GU3MUYECKHE W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcunapl. [Ipumenenme xucimopoma. CrocoObI



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBolt »hdEeKT XUMHUUYECKOW peakldd, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nosnyuyeHust. Kucmorel u conu.

Monsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4delioBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenumuenuit. Oxcupasl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMbIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE U XUMHYECKHUE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Conu. HomeHnknarypa coneil. @U3NYeCKUe U XMMHYECKHUE CBOWMCTBA COJICH.
[TonmydyeHue conen.

['eHeTnueckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEACIICHUE COEPKaHUs KUCIOpOAa B BO3AyXe, MOJyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJA, HAOIIOACHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIOB U
OMHMCAaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJI0poJia (TOpeHue), B3auMozencTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHUE OOpAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTHIO, TPUTOTOBICHUE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KUCJIOT C MeETajulaMH, pPEeaKkUWi HEUTPpAIN3alUH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJHOI0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTANIBHBIX 33/ad IO TeMme «BakHeWlune Kiacchl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aiemenToB /JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

Ileprognyeckuit 3akoH. Ilepuoandeckas cucreMa XMMUYECKHUX JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuomnas u  JuIMHHONEpuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasr
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
JIEKTPOHHBIX ~ 000JI04eK aTOMOB TepBbIX 20 XUMUYECKHUX  DIJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoandeckoi cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld U
IPpaXKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHass (MOJIIpHAsT W HEMNOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchbl OKucIeHns U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3ydyeHrue OoOpa3lOB BELIECTB METAUIOB UM HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiiy pa3ioKeHHs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanys MeXNpeaMETHBIX CBS3€M INPU HM3YYCHHMM XUMHH B 8 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATHSA: HAYYHBINA (DaKT, TMIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHUHTE3, KilacCU(UKAIMsA, TIEePUOJUYHOCTb, HaOIIO/ICHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBJIICHHE.

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3UYECKHe BEIUYMHBI, €IMHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeimecTBo U XuMH4YecKasi peakuus

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepmogmyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKkux peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, Io
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHYECKUX peakiusx. [loHATHe 0 TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonstre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  JJIEKTPOHHBINM  OanaHc
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHON peaxkuuu. CocraBnenue YpPaBHEHUMN



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonel, aHMOHbI. MeXaHH3M AMCCOLMALMM BEUIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHUII W coJlel B CBETe TNPEACTaBICHUNA 00 DIEKTPOIUTHUECKON
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BELIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakluu
OT BO3JICUCTBHS Ppa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEecca JUCCOLMALMM KHCIOT, IIEIOYeHd U COJIed
(BOBMOXKHO  MCIIOJIb30BAHME  BHJIEO  MAaTE€pUaloOB), TMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  [POTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pPa3oKEeHUsI, COCIMHEHUs), PaclO3HaBaHUE HEOPraHUYEeCKHX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUM HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl U MX coeinHeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTallaMH, WIeJo4amMH). XJIOPOBOAOPO/I.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, NMPUMEHEHHE. [lelicTBue
XJIOpa W XJOpPOBOJOPOJA HA OpPraHM3M 4YelOBeKa. BakHellue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka dmemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (HU3UYECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3UUecKue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEeACTaBUTENSl Kjacca KHUCIOT W chneurduyeckue). XUMUYECKHE pPEaKIuHu,
JeXallie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKILIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTpaHEHHUE B MPUPOJIE,
dbusnueckue u xumMrueckue cBoiictea. KpyroBopor azora B npupojie. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMenenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUYECKHUE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYCCKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kiacca KUCIOT W  CHEIU(PUUIECKHE).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIel cpeibl COSTMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOAOEMOB). Docdop,
alloTponHble Moaudukauuu (ochopa, (U3MUECKUE U XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pU3MIeCKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  ajuIOTPOITHBIE
Moau(dUKALIUKM, pacIpoOCTpaHEHHWEe B NpUpoae, (U3NYECKHE U XUMHUUYECKHUE
cBoiicTBa. AncopOius. KpyrosopotT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
buznueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJYyYEHUE U MPUMEHEHUE. DKOJOTUYECKHE MPOOJEMbl, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noyiyueHue W mnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPTraHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHJICH, dTAHOJI, TJIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, TPUPOJIHBIN Ta3, HEDTH),
MPOJIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[ToHsaTHe 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoJax — U ux
ponM B OKM3HM 4eJoBeka. MarepuasibHOE €AMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupoje. OOumiue mpejcTaBlieHus 00
okcunie kpemausi (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MIPOMBIIIJIEHHOCTH. BaxHeline CTpouTeIbHbIE MaTepHalbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm:

M3y4YeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHL, OTpa)Kalliue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJOPHAOB (TaJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu  cepel ®W €€  CcOeAUHEHUSMH  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIMBAaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHOM CEpHOM KUCIIOTHI, MPOBE/ICHNE KAUYECTBEHHOM PeaKkIuu Ha CyibQaT-
WOH W HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoIyyeHue,
coOuMpaHue, pacro3HaBaHUE€ M M3Y4YCHHE CBONCTB aMMHakKa, IMpPOBEIACHHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue NMpu3HAKOB
UX IPOTEKAHHUs, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIOB), W3y4YEHUE MoOJIeIen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclOo3HABAHUE U M3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKIMid Ha KapOOHAT U
CUJIMKAT-UOHbl WM M3YYCHUE TMPU3HAKOB HMX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKLIMUEN CHIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUSD.

MeTasuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHuss B llepuommueckoy cucreme xumuyeckux diemeHtoB . U.
MenneneeBa u cTpoeHusi atoMoB. CTpoeHHE MeTauioB. MeTtajindeckasi CBsi3b U
METAJJIMYECKasi ~ KpUCTA/UIMYecKas  pelI€Tka.  DJIEKTPOXUMUYECKUU  pAall
HanpspKeHU MetauioB. duznueckue U XUMHUYECKHUE CBOMCTBAa MeTaiuioB. OO0Imue
crocoObl ToydeHus: MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie meTamael: nonoxeHue B [lepuoanyeckol cUCTEME XMMHYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUabsl 1



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENBbHBIE METAJUIBI MAarHuii W KaJblUW: IIOJOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHne
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxxenue B Ilepuoanyeckoil cuCTeMe XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWEe B mnpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcH b, rTuapoKcHuabl U conu xenesa (11) u xenesa
(III), ux cocraB, CBOIMCTBA U MMOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyUYEHHE  PpE3YJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXXHO  HCIOJB30BAHWE  BHUJAEOMATEpPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUYeCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aIIOMUHUS, [IUHKA, JKeje3a
(1) u xeneza (I1II), meau (1I), HaOarOAEHUE M ONUCAHKE MPOLIECCOB OKpAIIMBAHUS
IJIaMEHU WOHAMHU HaTpusl, Kaldus MW Kaiublusid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxkneilme
METaJUIbl U UX COCAUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KW3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemlecTs, nainee — [1/IK). Ponb xuMuu B pelieHnn 3K0JIOrMYeCKUX
po0daem.

Xumuueckuii IKCnepumenm:

H3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mestcnpeomemnmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHUH XUMHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KilacCUpUKALMs, TEePUOAUYHOCTh, HAOIIOICHHE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

®usnka: Marepus, aTroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, SJICKTPUYECKUU 3apsij, MPOBOIHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CIuiaBbl, (PU3WYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAaEMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEILHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBUJaMH W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPUOTHYECKOT0 BOCTIMTAHUSL:

LIEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUXKEHUSX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTaBICHUS] O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NESATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM NEATENLHOCTH TpU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOW NESITENBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAECHUE M TIOCTYNKH CBOMX TOBAPUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKHM U COCTABIISIONINE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJy4YEHHE HOBBIX 3HAHUHU IO
XUMHUH, HEOOXOJMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX MPOIECCOB W SIBJICHUIH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOM pa0OThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKHUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMO0Opa30BaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
JEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJIECHHOCTU U YPOBHSA OOy4E€HUS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJAMMOCTH COOJIONIEHUs TpaBWiI OE30MacCHOCTH TMpPU  OOpaIlleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YUYCHUIO Tpodeccril U Tpyia pa3IudHOro poja,
YBaXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHCIIE HaA
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeSITENHbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHU,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) PK0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
O0e3omacHOoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIIUX 370POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMS, MOJIydaeMble MPU U3YYEHUU XUMHH, JJIS
pELIeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDHI

B coctaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIACISAIOT 3HAUYMMBIC I
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, SKCIEPUMEHT U JIPYToe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICJIOCTHOU



HAy4YHOM KapTHMHE MHUpA, U YHUBEpCaJbHbIe yueOHbIE IeWCTBUs (MIO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSl HCMOJB30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (JAKTOB M SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3UM MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSITh B TIpoOlleCCe IMO3HAHUS TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIIUU — MPH PEIICHUN YIeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3H U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KadeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITA IO TUIAHWUPOBAHWIO, OpPTaHU3ANMH W TIPOBEICHUIO
YYCHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBENEHHOTO OIbBITA, UCCIICIOBAHUS, COCTABIATH OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JIMUTEpaTypa XUMHUYECKOTO COJEpKAHHUs, CIPABOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSATh Pa3jIM4yHbIe METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONMPENeNEHHOTO THUIIa, TPUOOPETEHUE ONbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANIBHYIO (hOpMY TpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJaud  HECJIOKHBIMU CXeMaMH, JharpaMmmamu,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOIO XO3SMCTBA M TPAHCIOpPTAa Ha COCTOSHUE OKPYXAroUlell MNpUpOaHON
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJIHEHUS MPEI0KEHHOH 3a1auu;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OMbITA,
J1abopaTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELICHUU
BO3HMKAIOIIMX NpOOJEeM Ha OCHOBE Y4y€Ta OOIIMX WHTEPECOB M COrJIACOBAHUS
no3uIuii (00CyXIeHuss, OOMEeH MHEHHMSIMH, «MO3TOBBIC IITYPMBI», KOOPAUHALUS
COBMECTHBIX JICWCTBUH, OIpelNeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBINIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPEEsITh LENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATh CBOKO
NesATeILHOCTD, BRIOUpaTh Harbosee 3pdeKTUBHBIC CITOCOOBI pelieHusT yUeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISATh WU KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBIIIOJHEHUM 3aJaHUM C Yy4ETOM
MOJTyYeHHUs] HOBBIX 3HAHHWW 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKITUSX,
OLICHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh U AaHAJM3UPOBATh KOHTEKCTHI, IPe/IaracMble B yCIOBUH 3aaHUM.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOEHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JEATEIBHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpPHpETALHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yuenus B 8 kiiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKaIUs pPEeaKIui: peakiuu
COCAMHEHUS, PEAKIMH PA3JIOKECHUS, PEAKUUU 3aMEUICHUS, PEaKUUU
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU AP (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOM aroma, aTOMHasi OpOHUTallb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAaCTBOpP, MAaccoBas JI0Js BEIECTBA
(mpolieHTHAs! KOHIIEHTpAIls) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX TIOHATUHA U
MPUMEHSITH 3TU OHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALICHUI;

e HCIOJB30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJCHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHUSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJAUYECKOM 3aBHCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OINKCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoandeckoit
CUCTEMbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJIbIIIE TIEPHOJIbI, COOTHOCUTH OO0O3HAUCHMS, KOTOpPhIE HUMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [[. U.
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeesieHue UX M0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuuu (0 YUCIAy U COCTaBy YYACTBYIOIIMX B pPEAKLUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO MaccChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJIUThH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMH MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHue, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI M3Yy4YEHUS CBOICTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIEN0OBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TOCYJIOM W
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWiaM OOpallleHUsl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBIECHUIO
pPacTBOPOB C OMPEAECIEHHON MacCOBOM J0JIEM PaCTBOPEHHOTO BENIECTBA,
IJIAaHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  OKCIHEPUMEHTHI IO
pacIlio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIBIO HHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUIA:

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJIEHTHOCTb, DJIEKTPOOTPULIATEIILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKasl CBs3b, TEIUIOBOM 3PPeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEaKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEImETKa, KOpPpO3Us METALJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKIuu, TMpEeAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemniecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHYECKUX TMOHATHI U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONB30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, WMOHHAsA, MeETaJuUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep cpebl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbich Ilepuoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
tabnmnunyto Gopmy [lepuoanueckoid CUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHSATUSA «rjaBHas noxarpymnmna (A-rpynma)y U «mnobodHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPHUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsija  sijapa, oOImee 4YUCIO DJIEKTPOHOB H
pacrpeieieHue HMX MO0 D3JEKTPOHHBIM CJOAM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenaesax MajlbIX NMEPUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKHE JJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIUX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHUS AJEKTPOJUTUYECKON JIHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEM, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUA HOHHOIO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cOONIOaTh  MpaBUja  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB 1O TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

NPOBOJUTh  PEAKIUM,  TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUA-, OpOMUSI-,
MoaMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEpAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JUIA W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnmnoreka [HOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 1 1 bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHBL -€P https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
| [Ipenmer xumuu. Posib XuMHM B )KU3HU | Bu6moteka [JOK
yeJioBeKka. Tena 1 BeniecTsa https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
2 [TonsiTie 0 MeToaX MO3HAHUS B XUMHH 1
https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuiia paboTs
R bubnnorexa [IOK
3 B J1a00paToOpuu U MPUEMBI OOpAIICHHUS C 1
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM
4 YucTteie BemecTBa U cMecH. CriocoOb! | bu6nmorexa LIOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabota Ne 2 «Paznenenue
. . bubmuoreka [IOK
5 cMmeceil (Ha mpuMepe OYHCTKH MOBapEHHON 1
https://m.edsoo.ru/ff0d28c8
COIIN)»
b K
6 ATOMBI U MOJIEKYJIBI 1 noamorexa 1O
https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) | but6mmorekxa [IOK
XUMUUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIIECTBA 1 brbmorexa [OK
P - https://m.edsoo.ru/ff0d2a6¢
but6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. 1 bubnuoreka [{OK




Xumuyeckas popmyina. BaneHTHOCTh aTOMOB
XUMUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHOcHTENbHAsA aTOMHAs Macca. bubnuorexa [IOK
OTHoOcHUTENbHASA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOTO 3JIEMEHTA B bubmuorexa [JOK
COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. Mosib. MossipHast bubmuoreka [{OK
Mmacca https://m.edsoo.ru/ff0d5230
14 DuU3NYeCKue U XUMUYECKUE SBICHUS. bubmmoreka [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUsI IPOTEKAHUS bubnuorexa [IOK
XUMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MaCChl BEIIIECTB. bubnuoreka [{OK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust koimuecTBa, MacChl BEIIECTBA bubmuorexa [JOK
10 YPaBHEHUAM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMruaeckux peakiuit
18 (coe HH(l;HHﬂ a3JI0’KEHUS 3a1\IZe eHUS bubmmorexa LIOK
8 P > SAMCHIEHIT, https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNe 1 bubmmorexa [TOK
H et Hf https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponbhas padora Nel o treme bu6muoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech ra3zoB. CocTaB Bo3myxa.
21 Kncn}cl)xo — DJIEMEHT U MPOCTOE BE y;(CTBO brbmorexa [OK
PO P HHECTEO. https://m.edsoo.ru/ff0d448e
O30H
22 dusnvecKue U XUMUYECKUE CBOMCTBA but6mmoreka [IOK




KHCII0poJia (peakUy OKUCIICHHUS, TOPCHHUE).
TTonsaTue 00 oxcugax

CrniocoObI Moy4eHus KHUCIopo/ia B

https://m.edsoo.ru/ff0d4614

23 J1a00PaTOPHUHU U IPOMBIIIIEHHOCTH bubmorexa LIOK
patop P ' hitps://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TermnoBoit 23 hHEeKT XUMHUUESCKON PEaKIINH,
24 IOHATHE O T(i)(bMOXI/IMI/I‘IeCKOM paBHeHI/II/I buGnuorexa [IOK
P P : https://m.edsoo.ru/ff0d4790
9K30- M SHJOTCPMHUUCCKHUX PEAKIIHIX
Tomnuso (HeE(DTH, Yroab U METaH).
25 3ar $I3H€}EI/I€(1];O3 o a, CII0COOBI iro bubmmorexa LOK
p AYXd, https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALCHUS
[TpakTiueckast pabota Ne 3 o Teme
26 «ITonyyenue u cobupanue Kuciopoga bubmmorexa LOK
ya N p poa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €r0 CBOMCTBY»
7 Bonxopon — 351eMeHT U IIPOCTOE BELIECTBO. bubmmnoreka HOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 ®du3znvecKue U XUMUYECKUE CBOMCTBA bu6mmoreka IIOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmorexa LIOK
29 ITo € 0 KHCJIOTaX u CO
FUTTHE O KHCTOTAx H COMAX hitps://m.edsoo.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubnnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tonyuenue u codbupanure BOAOPOA bubnnorexa [IOK
i N p FIOPOAa, https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €T0 CBONCTBY»
bubnunorexa LIOK
32 MoasapHsblil 006EM Ta30B. 3aK0H ABOrajapo
p P https://m.edsoo.ru/ff0d542e
33 Breruucnenus 00b€Ma, KOJTUYECTBA BEIISCTBA bubnuorexa [JOK




rasa o ero U3BECTHOMY KOJIMYECTBY
BELIECTBA WU 00BEMY

Brruncnenus 00bEMOB ra30B 110 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa [IOK
peartiui Ha https:/m.edso0.ru/ff0d5708
OTHOIIICHUH Ta30B
35 dusznyeckre ¥ XUMUUECKHE CBOMCTBA BOJIBI bubmotexa [IOK
g https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubnnorexa [IOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HackimenHsie u
37 HEHACHI epHHHe paCTBO bI. MaccoBas o bubmmorexa [OK
H PACTBOPEL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[TpakTiueckast pabota Ne 5 o Teme
38 «IIpuroToBiaeHNE paCTBOPOB C OIIPEACTIEHHOMN bubmmorexa [IOK
P . . p p . pea https://m.edsoo.ru/ff0d5eba
MacCOBOMU JI0JIel paCTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas pabora Ne2 o teme bubmmnoreka HOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccudUKaIus, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bubnunorexa LIOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
13 [Tonmy4yeHue u XUMHYECKUE CBOMCTBA bu6muoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2




bu6nmmoreka [IOK

45 [TonydyeHnue 1 XUMHYECKHUE CBOMCTBA KUCIOT
https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka HOK
IIOJIy4EHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnmnoreka HOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHCHUID
43 ['eneTnueckas CBA3b MEXIY KJIaCCaMU bubnunoreka LIOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnunoreka LIOK
49 O0o00mIcHNEe U CHCTEMAaTH3alKs 3HAHUH
H ! https://m.edsoo.ru/00ad9cb2
KonTtponpnast padora Ne3 o treme
" bubnnorexa [IOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9e1la
COCIMHCHUI
[TepBbie MOMBITKY KJIacCUpUKAITTN
bu6mmoteka IIOK
51 XUMUYECKHX 1eMeHTOB. [IoHATHE 0 Tpynmax
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepuoanueckuii 3akoH u [lepronnueckas
bu6nmorexa LIOK
52 crucTemMa XMMU4YecKux anemeHToB /1. U.
https://m.edsoo.ru/00ada52c
Meneneesa
53 Ilepnonpl, TPYIIIEL, TOATPYIIIEI bubnnorexa [IOK
p » TPYIIBL, TOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. bubnunorexa LIOK
H3oTonsr https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB
. bubnuotexa [JOK
55 sanemeHToB llepuoguueckoit cucremsr /. U.

Menneneesa

https://m.edsoo.ru/00ada6bc




XapaKTCpI/ICTI/IKa XHUMHUYECKOI'0O 3JICMCHTA I10

bu6nmmoreka [IOK

56 ero nosioxeHuto B [lepuoguueckoit cucreme hitps//m.cdsoo.ru/00adag24
. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHS HAyKU U npakTuku. [. 1. bubnmnoreka HOK
MenneneeB — y4€HbIH, ITE1aror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
53 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
XUMHUUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
ok Hommas xumurieckas cesp https://m.edsoo.ru/00adac34
bubnunoreka LIOK
60 KoBanenTHas nosisipHasi XuMU4ecKas CBsI3b
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMoasipHAsk XMMUYECKasi CBS3b bubmmorexa [TOK
https://m.edsoo.ru/00adaab9
bu6nmorexa LIOK
62 Crenens, okucienns https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH bubmmorexa LIOK
https://m.edso00.ru/00adb076
64 OKHUCITUTENIN U BOCCTAaHOBUTEIH bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 no reme «CtpoeHue bubmuorexa [JOK
aroMa. XMMHUYECKas CBS3b) https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O0001IeHNE U bubmuorexa [IOK
cHCTeMaTHu3alus 3HaHUu! https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O60011eHNE 1 bu6muoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 Peseprubriit ypok. O6001eHuE U bubnuoteka [JOK




‘ CUCTEMAaTH3aLMsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
uugposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
bubnunoreka LIOK
1 chcTeMa XMMHUYECKuX anemMeHToB [[. 1. 1
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
" bubnuoreka [{OK
2 XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bubnnorexa [JOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buipsl XumMHu4ueckoil CBA3U U THIIBI | bubmmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpeHnue u yriay0neHue 3HaHU 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
6 Knaccuukanus XuMu4ecKkux peakiuii no | bubmuoreka [IOK
pa3IMYHbIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XMMUYECKOMN peaKIuu.
but6mmorekxa [IOK
7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusx
[TonsATHE O XUMHYECKOM PAaBHOBECHH.
8 @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh | but6mmorekxa [IOK

XUMHYECKOMU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

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




OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nmoreka [IOK

9
peakunu https://m.edsoo.ru/00adcade

10 Teopus 31€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK
CuiibHBIE U CJTa0bIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HNoHnusle ypaBHEHUS peaKIIui bubmorexa LIOK

yp peart https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUM
12 B CBETE IPEICTABICHUNA 00 bubmorexa HOK
P ! https://m.edsoo.ru/00add5d8
AICKTPOJIUTUYECKON JTUCCOIHAITTT
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 MPENCTABIEHUNA 00 DIIEKTPOJIUTHIECKON bubmorexa LOK
pest P https://m.edsoo.ru/00add8b2
IUCCOLIMAIINHT
14 Ilonstue o ruapoanse cojei bubmmorera [TOK
AP https://m.edso0o.ru/00add9d4
bubmmoteka IIOK
15 O0001IeHre U cUCTEMAaTH3aUs 3HAHUI
= H https://m.edsoo.ru/00addd12

16 [IpakTnueckas padora Ne 1. «Pemenue bubmuoreka [IOK
DKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTtponsHas pabora Ne2 o reme

17 «DJIEKTPOIUTHYECKAS JUCCOIINALINS bubmorexa LHOK

p a HHALHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX)»

13 OO01mas xapakTeprCcTUKa TAJIOT€HOB. bubnuoteka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XopoBoaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, ITOJIYUEHIE bubmmorexa TIOK

’ yi ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
20 [IpakTuueckas pabora Ne 2 o Teme bubmuoteka [IOK

«[lomy4yeHnue consiHOM KUCIOTHI, U3yUYEHUE

https://m.edsoo.ru/00ade348




€€ CBOICTB»

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX

21 €aKI[Uil, eCIN OOUH W3 PEarcHTOB JaH B buGnuorexa [IOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
” OO01mmas xapakTepucTuka 31eMeHTOB VIA- bubnmnoreka HOK
TPYIIIBL https://m.edsoo.ru/00ade64a
AnnotponHsie MOAU(UKAIIUU CEPBI.
23 Haxoncp €HUE Ccepbl H(lzaé coe I/IHeII){I/H‘/’I B bubmrorexa LIOK
& p fl https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopo, ctpoenue, pu3nueckue u bubmmoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
25 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIIJIEHHOT'O CII0C00a MOIy4eHHUs bubmuoreka [IOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsI3HECHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI
7 Brruncienne MaccoBoi 1071 BbIXO/a bubnuoreka [{OK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO1m1ast xapakTepUCTHKA I1eMEHTOB VA-
)% rpynmnsl. A30T, pacipoCTpaHEHHE B bubmuorexa [IOK
npupoje, Gu3ndeckue 1 XUMUYECKHe https://m.edsoo.ru/00adeeab
CBOMCTBA
79 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bu6muoreka [JOK
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas pabora Ne 3 o Teme bubmuoteka [IOK

«HonyquI/Ie aMMHaKka, U3y4dCHHEC €ro

https://m.edsoo.ru/00adf180




CBOICTBY»

A3oTHas KUCIOTa, e€ pusnueckue u

bubnunorexa LIOK

31
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS
3 B KaUECTBE MUHEPATHHBIX YIOOPEHUH. bubnmnoreka HOK
XHUMHYECKOE 3arpsA3HEHNE OKPYKAOLIEeH https://m.edsoo.ru/00adf518
Cpelibl COCIMHEHUSIMU a30Ta
dochop. Oxcun dpocdopa (V) u pochopras
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
. bubmuoreka [{OK
34 MUHEPAJIbHBIX yI0OpeHuil. 3arps3HeHne
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE, bubmmoreka [JOK
35 .
¢bu3nuecKkre U XUMHUYeCKHe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeposa, ux GU3nYecKue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTHICCKHE bubmmoteka IIOK
po0JIeMBbI, CBSI3aHHBIEC C OKCUJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
Iv)
bubmmoteka IIOK
37 VYronbHast KUCIOTA U €€ CONu
https://m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[lonyueHne yriaekucioro rasa Bubmmorexa [IOK
v yr ) y https://m.edsoo.ru/00ae027¢
KadectBennas peaxiys Ha kKapOOHAT-UOH
[TepBoHavanbHBIC TOHATHUS 00
39 OpraHMYeCKHUX BEIIECTBAX KaK O bubmmorexa [IOK
P m https://m.edsoo.ru/00ae054¢e
COCTMHEHHSX yTIIepo/ia
40 Kpemnuii u ero coequuenust bubnmorexa [JOK




https://m.edsoo.ru/00ae080a

[IpakTrueckas padota Ne 5. Permenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME

bu6nmmoreka [IOK

41 .
«BaxaeuIe HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHEHMUS
KontponbHas padota Ne3 no teme
. bu6nmmoreka [IOK
42 «BaxHeinme HeMeTaJJIbl U UX
https://m.edsoo.ru/00aec0e18
COCJIMHEHMUS»
OO6m1ast XxapaKTepruCTHKa XUMHYECKHUX

43 3JIEMEHTOB — METAJI0B. MeTtajuinueckas bubnuorexa [IOK
CBS3b U METAINYECKass KPUCTAIUTNIECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3ndYecKre CBOMCTBA METAJIIIOB
XHUMUYECKUE CBOMCTBA METAJLJIOB.

44 OJIEKTPOXUMHUUECKUI P HAIPSOKEHUH buGnuorexa [IOK

P P p https://m.edsoo.ru/00ael156
METAJLJIOB
OO6mme crmocoOb! MOTYyYEHUsI METAJLIOB.

45 CrmuiaBbl. BerauciieHust o ypaBHEHUSIM bubmuoreka [IOK
XMMHYECKUX PEaKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOoB CONEPKUT MPUMECHU

46 ITonsiTvie 0 KOPPO3UY METATIIIOB bubmorexa HOK

pp https://m.edsoo.ru/00ae1278
but6mmorekxa [IOK

47 €JI0YHBIC METaJLIbI
i https://m.edsoo.ru/00ae14b2

48 OKCHUIBI M TUAPOKCHUIBI HATPUS U KaJIUsI brbmorexa [OK

P p https://m.edsoo.ru/00ae14b2

49 [IlerouHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bubmuoreka [JOK

MarHum https://m.edsoo.ru/00ael5e8
. bubnuotexa [JOK
50 Baxuerime coeTuHEHUS KaIbIIUs

https://m.edsoo.ru/00ael5e8




51 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH
bubnunoreka LIOK
52 JKécTkocTh BOIBI M CHOCOOLI €€ yCTpaHEeHUs
a yerp https://m.edsoo.ru/00ae1886
[IpakTrueckas pabota Ne 6 o Teme
53 "YKECTKOCTL BOJBI 1 METOAEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHHS
bubnunorexa LIOK
54 AmroMuHuH
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
Bubmunorexa IHOK
56 Keneso 3
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tupokcu sl u conu xenesa (1) u bubmmoreka [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI
ITpakTryeckas pabora Ne 7. Pemenue
59 SKCIIEPHUMEHTAJIBHBIX 3a71a4 II0 TEME bubnmorexa OK
p . a https://m.edsoo.ru/00ae3de8
«BaxkHelmme MeTaaIbl U UX COETUHEHUI»
Brruucienust mo ypaBHEHUSIM XUMHYECKUX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 i36HTKe WU COJE )KI/ITII'I HUMECH bubmmorera OK
p . p ' https://m.edsoo.ru/00ae1750
Brraucnenuss MacCoBOM JOJIH BRIXO1a
MPOAYKTa PEaKIU
61 O00011IeHIE U CUCTEMATH3aIIUs 3HAHUI
2 KonTtponsHas padora Ne4 o reme
«Baxxneiume MeTaIbl 1 UX COSTUHEHU
63 BemecTsa 1 maTepuansl B TOBCEIHEBHOM but6mmoreka [IOK

KH3HHU 4YCJIOBCKaA

https://m.edsoo.ru/00ae3f50




64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH | bubnuorexa [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHnu 3K0JI0THYECKUX | bubmmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O6o01eHue u bubnuoreka [JOK
66 . 1
cHcTeMaTu3anus 3HaHUuI https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o011eHue 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PezepBublit ypok. O60011eHue U | Bbu6mmoteka [JOK
cucTeMaTu3alisl 3HaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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