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NOACHUTEJIbBHAS 3AIINCKA
[IporpamMma 1Mo XMMuH Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus COCTAaBlIEHA HA OCHOBE TpeOOBaHUI

K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeiIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHMS,
npencrasieHHbix B ®I'OC OO0, a taxxe Ha ocHOBe (henepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U C
yu€TOM KOHLENIMM TpenojaBaHus y4deOHOro mnpeamera «XUMHsS» B 00pa3oBaTENbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu.

[Iporpamma no xumuu paszpaboTaHa C LIEIbI0 OKAa3aHHUSI METOAMUYECKON NOMOIIM YUYUTEIIO B CO3JaHUU
paboueii mporpamMmbl IO y4eOHOMY MPEIMETY.

[Iporpamma mo XuMuu Ja€T NpPEACTaBICHHE O IENAX, OOIIed cTparernu OOy4eHHUs, BOCHHUTAHUS U
pa3BUTH OOY4YaIOLIMXCS CpEeACTBaMHU Y4eOHOro IpeaMeTa, YCTaHABIMBAEeT 00sA3aTelbHOE IPEeIMETHOE
coJiepKaHue, IpeycCMaTpUBaeT pacupeiesieHUe ero no KiaccaMm U CTpYKTypUpOBaHME IO pasjesaM U TeMam
[IporpaMMbl IO XHUMHH, OIpPEIENsAeT KOJIMYECTBEHHbIE M KAueCTBEHHbIE XapaKTEPUCTUKU COJAEPIKaHUS,
PEKOMEHAYEMYIO NOCIEA0BATENbHOCTh U3YUYEHUS! XUMUU C YYETOM MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBsI3€H, JIOTUKM Y4eOHOIO IMpolecca, BO3PaCTHBIX OCOOEHHOCTEH O0Oy4aroIIMXCsl, ONpeesieT BO3MOXKHOCTH
npeaMmera Ui peajaus3aluy TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl
Ha yYpOBHE OCHOBHOIO 00ILIero o0pa3oBaHMs, a Takke TpeOOBaHUII K pe3yiabTaraM OOydeHHs XHMHUHU Ha
YpOBHE Lieled M3Y4eHHs TMpeIMeTa M OCHOBHBIX BHJOB Y4e€OHO-IIO3HABATEIBHOM JIEATEIILHOCTU
00yyJaroIerocst o OCBOEHUIO y4eOHOI0 COJePKAHMUS.

3HaHUE XUMHMU CIY)KUT OCHOBOW i (OPMHUPOBAHUS MHPOBO33pEHHsS OOy4arollerocsi, €ro
IPEJCTaBICHUH O MaTepUaJbHOM €IMHCTBE MHpa, BAXKHYIO pOJIb UIparoT (GopMuUpyeMble XUMHUEH
IIPEJCTABICHNUS O B3aMMOINPEBPALICHUAX SHEPTUU U 00 SBOJIIOLMHU BEIIECTB B MPHUPOJE, O MYTIX PEIICHHS
r100aNbHBIX MPOOJIEM YCTONYMBOTO pa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, HPHEPreTUUECKOM, MUIIEBONH U
HKOJIOTUYECKOM 6€30MacHOCTH, IPOOIEM 3IpaBOOXPAHEHHMS.

N3ydyenne xuMum: crocoOCTBYET peau3alii BO3MOKHOCTEH JIsl CaMOpPa3BUTHS U (POPMHUPOBAHUS
KyJIbTYpbl JHMYHOCTH, €€ oOumed u (YyHKIMOHAJIBbHOW TIpaMOTHOCTH; BHOCUT BKJaJ B (hOpMHUpOBaHME
MBIIIJIEHUSI M TBOPUYECKHX CIHOCOOHOCTEH OO0ydaromMxcsi, HaBBIKOB HX CaMOCTOSITENbHOM yueOHOM
NeSITEIbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEA0BAaTENbCKUX YMEHUH, HEOOXOJUMBIX KaK B IOBCEJHEBHOM
KHU3HU, TaK M B NPO(EeCcCHOHATbHOW NEeATENbHOCTH; 3HAKOMHUT CO CHEIU(PUKON HAYyYHOrO MBILUICHMUS,
3aKJIaJpIBAa€T OCHOBBI 1I€JIOCTHOTO B3TJIsa Ha €AMHCTBO NMPHUPOABI U YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM
3TaroM B (OpMHpPOBAaHMM E€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYyYaroIIMUXcCs; CIoco0CTByET
(OpMHPOBAHMIO 1LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IMPUPOJE, K YEIOBEKY,
BHOCHUT CBOM BKJIAJl B 9KOJIOTUYECKOE 00pa30BaHKE O0yUYarOIINXCA.

Jannbie HampaBieHUST B OOYyYEHMH XHMMHH OOECIEYMBAIOTCS CHenu(UKON coaepKaHus y4eOHOTo
IperMeTa, KOTOPbIM SIBJSETCS MEJaroruueckd aJanTHPOBAaHHBIM OTpa)KeHHEM 0a30BOM HAyKH XUMHUHM Ha
ONPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 0011eT0 00pa30BaHUsl OPUEHTUPOBAH HA OCBOCHHE 00Yy4YarOUMMUCS
CUCTEMbI TEePBOHAYAJIBHBIX MOHATUA XHUMHH, OCHOB HEOPraHMYECKONH XMMHUU U HEKOTOPBIX OTAEIbHBIX
3HAYMMBIX TOHATHIH OPraHu4ecKOi XUMHH.

CrpykTypa cofep:kaHusi MporpaMMbl IO XUMHU c(HOPMUpPOBAHA Ha OCHOBE CHCTEMHOIO IMOJAXoJa K eé
n3ydyeHno. CoJepskaHue CKJIAAbIBAETCSI U3 CHCTEMBI NMOHATUH O XMMHMUYECKOM D3JIEMEHTE M BELIECTBE U
CHCTEMBbl TIOHATHH O XUMHUYECKOW peakuuu. OO0e 3TH CUCTeMbI CTPYKTYPHO OPraHM30BaHBI MO MPHUHLUIY
[IOCJIEZI0BATEIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX MPEACTABIEHHUI Pa3HOrO YPOBHS: AaTOMHO -
MOJIEKYJISIPHOTO yY€HUsI KaK OCHOBBI Bcero ectecTBo3HaHus; [lepumoamueckoro 3akona .M. MenzaeneeBa kak



OCHOBHOTO 3aKOHAa XHWMHH;, YYEHHS O CTPOCHHM aroMa W XUMHUYECKOW CBSI3M; MpPEICTAaBICHUNA 00
ANEKTPOJIMTUYECKON JUCCOLIMAIIMH BEILIECTB B PACTBOPAX.

TeopeTnueckrue 3HaHHUS PacCMATPUBAIOTCS HA OCHOBE AMIMPUYECKU IOJIYUEHHBIX U OCMBICIEHHBIX
(aKkTOB, pa3BUBAIOTCS MOCIIEAOBATEIFHO OT OAHOTO YPOBHS K JIPYTOMY, BBINONHAA (DYHKIIMH OOBSCHEHUS U
IIPOTHO3UPOBAHUSl CBOICTB, CTPOEHHMSI M BO3MOYKHOCTEH IPAKTUYECKOTO IPUMEHEHUS U IOJIY4EHHUS
U3Y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl MO XHMHUH CHOCOOCTBYET (POPMHUPOBAHHMIO MPEACTABICHHSA O XHUMHYECKON
COCTAaBIIOLICH HAYyYHOW KapTUHBI MUpa B JIOTMKE €€ CHUCTEMHOW NPUPOIbI, LIEHHOCTHOI'O OTHOLIEHHUS K
Hay4YHOMY 3HAHMIO U METOJaM IIO3HaHMs B Hayke. M3yueHne XuMuM NpoMCXOAUT C IPUBJICUEHUEM 3HAHUM U3
paHee M3Y4YEHHBIX y4eOHbIX IpenMeToB: «Oxkpykarommuil mup», «buonorus. 5-7 knacce» u «®Pusuka. 7
KJIacC».

[Tpy m3yyeHUM XUMHM MPOUCXOAUT (POPMHPOBAHME 3HAHMNA OCHOB XMMHYECKOM HAayKH Kak 00iacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKAa M KAaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. 3a7auya yueOHOIo MpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUHN —
BOKHEHIIMX (AKTOB, MOHATHHA, 3aKOHOB M TEOPETHYECKMX IIOJOXKEHUH, JOCTYNMHBIX O000OIIEHHH
MHUPOBO33PEHYECKOI0 XapaKTepa, A3bIKa HAYKH, B IPHOOIEHNH K HAyYHBIM METO/1aM ITO3HAHUS NIPH U3Y4YEHUU
BEIIECTB M XUMUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTHUU IIO3HABATEJILHBIX YMEHUH U UX IPUMEHEHUU
B y4e€OHO-TIO3HABaTEeIbHOW M Y4eOHO-UCCIIE0BATEIbCKONW JIESTEbHOCTH, OCBOCHUHU IpaBUiI 0€30IacHOTO
oOpallleHus C BeIeCTBaMU B IOBCEIHEBHON KU3HU.

[Tpy n3yyeHun XUMMHHM Ha YPOBHE OCHOBHOI'O 00IIEr0 00pa30BaHus BaXKHOE 3HAUEHHE NPHOOpeNN Takue
LIEJIH, KAK:

(bopMHpOBaHHE HMHTEIIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY IIPUHATHUIO PELICHUH, CIIOCOOHOM aganTupoBaThCs K OBICTPO MEHSIOIIHUMCS YCIOBUSAM
’KM3HH; HAIIPAaBJICHHOCTh O0Y4YEeHHs Ha CUCTEMAaTHYECKO€e MTPHOOIIEHHE 00yUYaroIUXCsl K CaMOCTOSATEIbHOM
MI03HABATEJIbHOM 1€ATEIbHOCTH, HAYYHBIM METOaM MO3HaHUs, (OPMHUPYIOLIMM MOTHBALIUIO U Pa3BUTHE
CIOCOOHOCTEN K XMMHUU; 00eCIIeYeHre YCIOBHM, CITOCOOCTBYIOIINX MPUOOPETEHHIO 00YUaIOIUMHUCS OMbITA
pa3zHo00pa3HON AESITeNTbHOCTH, TO3HAHUS U CAMOIIO3HAHNS, KJIIOYEBBIX HABBIKOB (KIFOUYEBBIX KOMIIETEHIIUH),
MMEIOLINX YHUBEPCATbHOE 3HAUCHHE [Tl pa3JIMYHbIX BUJOB JIEATENBHOCTH; (POpMUPOBaHUE 001IIEi
(YHKIIMOHAJILHOW U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH,

B TOM YHCIIE YMEHHH OOBSCHATH U OLICHWBATH SIBICHUS OKPY)KAIOILErO0 MHUpPA, UCHOJb3Yys 3HAHUS U OIIBIT,

MOJTYYEHHBIE TIPU W3YYCHUH XUMHUU, TMPUMEHSATh MX MPU PEHICHUU MpoOJeM B TOBCEAHEBHON XU3HH H
TPYIOBOM JNEATENbHOCTH; (HOPMUPOBAHUE Yy OOYUYAOMIMXCS TYMAaHHUCTHYECKUX OTHOIICHWM, TOHUMAaHUS
LIEHHOCTH XWMHUYECKUX 3HAHUU N7 BBIPAOOTKM SKOJOTHYECKH I€JeCO00pa3sHOro MOBEIEHUs B OBITY U
TPYJAOBOH JEATENBHOCTH B IEJIIX COXPAHEHUS CBOETO 3/I0pPOBbs U OKPYKAIOLIEH MPUPOTHON Cpeibl; pa3BUTHE
MOTHBAallMM K OOY4YEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U CAaMOBOCHUTAaHMIO HAa OCHOBE YCBOEHUS
o0IIeueIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY mpoduis ¥ HampaBlIeHHOCTH
JalbHEUIIero 00yYeHusl.

OO11ee 9nCIIO YacoB, PEKOMEHI0OBAHHBIX ISl U3yueHus: XuMuu, — 136 yacoB: B 8 kimacce — 68 gacoB (2
yaca B HeZIeIN0), B 9 kitacce — 68 JacoB (2 yaca B HEJIENIO).

Jlist KaX0ro Kiaacca MpeycMOTPEHO pe3epBHOE yueOHOEe BpeMsi, KOTOPOE MOKET OBITh MCIIOJIB30BaHO
ydyacTHUKaMu 00pa3oBaTeNpHOTO TMpoiecca B Ieniax (GOPMUPOBAHUS BapUATUBHON COCTaBISIOLICH
CoJiep>KaHusl KOHKpETHOM paboueit mporpaMMel. [Ipu 3Tom o0si3aTenbHas (MHBapHaHTHAS) YaCTh COJEPKaHUS
mpeIMeTa, yCTaHOBJICHHAs PUMEPHOHN pabodel mporpaMMoi, U BpeMsi, OTBOJUMOE Ha €€ H3yueHUE, JOKHBI
OBITH COXPaHEHBI MOJIHOCTHIO.



COJAEP)KAHUE OBYYEHUA

8 KJIACC IlepBoHayajibHble XUMHYECKHE OHATHS
[Ipenmer xumuu. Ponp XuMuM B KHW3HM 4YenoBeka. XUMHS B CHCTEME HayK. leila M Bewiecrsa.

®dusnyeckue CBOWCTBA BELIECTB. ArperaTHoe cOCTOssHUE BellecTB. IloHATHE 0 MeToAax MO3HAHUS B XMMHH.
UucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus CMECEH.

ATOMBI U MOJIEKYJIBl. XUMUYECKHE 371eMeHTbl. CHMBOJIBI XUMHUECKUX 3JIEMEHTOB. [IpocThie U ClI0KHbBIE
BelIeCTBa. ATOMHO-MOJICKYJISIPHOE YUECHHUE.

Xumuyeckas popmysna. BaneHTHOCTP aTOMOB XMMHMYECKHUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BeulectB. OTHocuTenbHas aroMHas Macca. OTHocuTedbHas MOJEKyJIsipHas Macca. MaccoBas A0
XUMHUYECKOT'0 3JIEMEHTA B COCMHEHHH.

KomnuectBo BemectBa. Monb. MomnspHas Macca. B3auMocBsi3b  KOMMYeCTBa, MacChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BeecTBa. Pacy€rel mo hopMysiaMm XMMHUUECKUX COCTUHEHHH.

Ou3nyecKue U XUMUYECKUE SIBICHUS. XUMHUUECKas peakius U e€ MpU3HaKU. 3aKOH COXPaHEHHUS MacChl
BelIeCTB. XUMHUYecKkHe ypaBHeHUs. Kiaccudukanuss XUMHUECKHUX peakiuil (COeIMHEHUS, Pa3IO0KEeHHS,
3aMeIIeHHs, OOMEHa).

Xumuueckutl sxcnepumerm.

3HAKOMCTBO C XMMHYECKOH MOCYIOW, MpaBuUiIaMu pabOThHl B 1aOOpaTOpUH U mpuéMamMu OOpaIieHus C
1abopaTopHBIM 000pYJOBaHHEM, M3y4Ye€HHUE M OMHCaHHE (U3MUYECKUX CBOMCTB OOpa3IOB HEOPraHUYECKUX
BELIECTB, HaOoIeHue (pu3nueckux (IJIaBlIeHUE BOCKA, TasHUE JIb/1a, pACTUPAHUE caxapa B CTYIKE, KUIIEHHUE
U KOHJIEHCAIUsl BOJIbl) U XUMHUYECKUX (TOPEHHME CBEYM, IPOKATMBAHUE MEIHOM MMPOBOJIOKH, B3aUMOJEHCTBHE
Mela C KHUCJIOTOW) sIBJIeHUM, HaOJIOJEHHE M ONUCAaHUE INPU3HAKOB MPOTEKAHUS XMMHUYECKUX pEeaKLMi
(pa3nokeHue caxapa, B3aMMOJCHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapwsi, pa3siosKeHHE THIPOKCHAA MEIU
(1) mpu HarpeBaHuu, B3auMO/IciCcTBHE *Keie3a ¢ pactBopom comu meau (1), u3yuenne crocoOoB pas3aeacHus
cMmecell (c MOMOIbI0 MarHuTa, (pUIbTpOBaHUE, BbIMIApUBAaHUE, JUCTUIUILMS, XpoMaTorpadus), NpoBeAeHNE
OYUCTKU MOBApEHHOM coJin, HAOJIOJIEHNE U ONHMCAHHE PE3YJbTAaTOB MPOBEACHUS OIBITA, WILTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MaCChl, CO3JaHUE MOJIETIEN MOJIEKYJI (IIapOCTEPKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3ayx — cmech razoB. CocraB Bozmyxa. Kucimopom — aneMeHT M mpoctoe BemecTBo. HaxoxaeHue
KHCIIOpO/ia B IpUpojie, (puU3MUecKue U XUMUYecKue cBoiicTBa (peakuuu ropenusi). Okcunpl. [Ipumenenue
kucnopoia. CriocoObl MONy4YeHHs KUCIIOPOAa B JIAOOpaTOpUM U NMPOMBIIIIEHHOCTU. KpyroBopoT kuciopoia B
npupoje. O30H — aoTpornHas MOAU(PHUKALIHS KUCIOPO/a.

TemoBoil 3¢(PeKT XMMHUUECKON peakluy, TEPMOXUMUYECKUE YPaBHEHMs], 9K30- U IHAOTEPMUUYECKUE
peakiuu. TomnuBo: yroiab W MeTaH. 3arpsi3HEHUE BO3AyXa, YCHJIEHHE NMapHUKOBOro 3¢ddekra, paspyieHue
030HOBOTO CJIOS.

Bomopon — snemeHT M mpocTtoe BemiecTBO. Haxoxaenue Bomopona B Npupoje, (pU3NYecKHe H
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI oydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€rbl 1o XUMHUUECKUM YpaBHEHUSIM.

®duznyeckue cBoicTBa BoAbl. Bojma kak pactBoputens. PacTBopel. HacblllieHHbIE M HEHACBIILIEHHBIE
pacTtBopsl. PacTBOprMOCTh BelecTB B Bojae. MaccoBasi 40Js BELIECTBA B pacTBOpe. XMMHUUECKHUE CBOMCTBA
Boabl. OcHoBaHus. Poib pacTBOpOB B NMpUpOJAE M B JKU3HM uenoBeka. KpyroBopoT BoAbl B NIpPUPOJE.
3arpsi3HeHue NpupoaHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coeaunenuit. Oxcuapl. Knaccudukanus okcuaos: coneoOpasyromye
(ocHOBHBIE, KHCIOTHBIE, aMmdoTepHble) U HecoseoOpasytomue. Homenkiatypa okcujaoB. Pusnueckue u
XMMHYECKHE CBOICTBA OKCHI0B. [losydueHne okcuaos.



OcnoBanus. Kiaccudukanus ocHOBaHMIL: MIENOYM W HEpacTBOpHMbIE ocHoBaHuUsA. HomeHnknarypa
ocHOBaHUH. DU3nyYeCKUe U XUMUYECKHAE CBOMCTBA OCHOBaHUM. [lomydyeHne oCHOBaHMIA.

Kucnorel. Knaccudukanus kucinor. Homenkiatypa kucior. Ousnueckue W XMMHUYECKHE CBOMCTBA
kucnot. P akruBHoctu metaiuioB H.H. bekerosa. I[loiryyenue kucnor.

Conu. Homenknarypa coneil. @u3nueckue 1 XMMHUYECKUE CBOMCTBaA cosiell. [lomydeHue cosei.
I'enernueckas cBA3b MEXKAY KjlacCaMM HEOPraHMUECKUX COETUHEHUI.

Xumuueckuti s3xcnepumenm:

KaueCTBEHHOE ONpPEJACIICHUE COJICP)KaHMs KHUCIOopoAa B  BO3JyXe, IOJydYyeHHEe, COOHMpaHue,
pacro3HaBaHUE M M3YyYCHHE CBOWCTB KHCIIOPOJA, HAOIIOJECHUE B3aMMOJICUCTBHS BEIIECTB C KHUCIOPOAOM U
YCJIOBHSI BO3HMKHOBEHHUS W TpEKpalleHus ropeHus (mokapa), Oo3HaKOMJIEHHE ¢ oOpasllaMu OKCHIOB H
OMHMCaHUE WX CBOWCTB, MOJy4YeHHUE, COOMpaHUe, paclio3HaBaHWE W M3YYCHHE CBOKMCTB BOAOpojaa (ropeHue),
B3auMojieiicTBue Bomopoga ¢ okcugom Meaud (ll)  (BO3MOXKHO HCIIOJIB30BaHHE BHICOMATEPHAIIOB),
HaOIr0IcHuEe 00pa3IOB BEIIECTB KOJUYECTBOM | MOJIb, MCCIIEIOBAaHUE OCOOCHHOCTEH pacCTBOPEHUS BEILIECTB C
Pa3IMYHON PACTBOPHMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMPEICIIEHHON MacCOBOH J0JIe pacTBOPEHHOTO
BEIIECTBA, B3aMMOJICKCTBHE BOJBI C METAJUIAMH (HATPHEM M KalubIlMeM) (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIIE0OBaHNE 00pa3OB HEOPTAaHWYECKUX BEIICCTB Pa3IMYHBIX KJIACCOB, HAOIOICHUE
W3MCHCHHUS OKPACKU MHJIMKATOPOB B PACTBOPAX KHUCIOT W IIEJ0YeH, N3ydeHNEe B3aUMOJICUCTBHS OKCHJIA MEITH
(1) ¢ pacTtBOpOM CepHOW KHCIOTBI, KUCIOT C METalJlaMH, PEaKUUi HEeWTpanu3aluy, MOJy4YCHHE
HEPACTBOPHMBIX OCHOBAHHM, BBITECHCHHE OJHOTO MeETa/lla JAPYrdM U3 pacTBOpa COJH, PEHICHHE
IKCIIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «BakHelme Ki1acChl HEOPTaHMUECKUX COCTUHEHUI.

Iepuonnuecknii 3akon u Ilepmoamyeckass cucrema xumuuyeckux 3jementoB JI.U. Menaeneesa.
Crpoenne aroMoB. XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKINHU
[lepBble MOMBITKN KiIacCU(PUKAIINA XUMHYECKHX 3JIeMEHTOB. [loHITHE O Ipymmmax CXOJHBIX 3JIEMEHTOB

(IemoYHbIe W IIEJI0OYHO3EMENIbHBIE METaJUIbl, TaJOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yroT
aM(pOoTepHBIC OKCUJIBI 1 TUIPOKCHUJIBI.

[lepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumudeckux dyeMeHToB JI.MI. Menneneesa.
Koportkonepuoanast u nnuHHONEeproaHas ¢opmel [lepuonnueckoil cucreMbl XUMUyeckux snemeHToB J[.I.
MenneneeBa. [lepuonbl u rpynnsl. @U3HYECKH CMBICI NOPSAKOBOIO HOMEpPA, HOMEPOB MEPUOAA U T'PYIIIIBI
3JIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX sfep. M3otombl. DnekTponbl. CTpoeHHe IIEKTPOHHBIX 000JI04eK
aToMOB TiepBbIX 20 xumMuueckux sneMeHToB [lepuoguueckoit cucremsl [[.1. MenneneeBa. XapakrepucTuka
XMMHMUYECKOI0 dJIEMEHTA 110 €r0 MojoxeHuro B [lepuoaunueckoit cucreme .M. Menzaeneesa.

3aKOHOMEPHOCTM HM3MEHEHHUsI paadyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U MEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanueckoit CUCTEMBbI XUMUYECKUX 3JIEMEHTOB JJIs1 Pa3BUTHUS
Hayku U npaktuku. .M. Menzenees — y4€HbIl U IpayKJaHUH.

Xumuyeckasi CcBs3b. KoBaneHTHas (TONsipHAsT W HEMOJNSpHAs) CBsI3b. OIEKTPOOTPUIIATEIHHOCTH
XUMHUYECKHUX AIEeMEHTOB. IoHHas CBS3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. Ilporuecchl oOkucieHuss u

BoccTa”HOBJIEHMSI. OKHUCIUTENN U BOCCTAHOBUTEIIH.
Xumuueckuu sKcnepumenm:

U3y4eHHEe O0O0paslloB BELIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJIEHCTBHE THJPOKCHAA IIMHKA C
pacTBOpamMM KHUCJIOT M IIEJIOYEH, NPOBEIECHHE ONBITOB, WUIIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKkluil (ropeHue, peakiuu pa3ioKeHNs, COSTUHEHHS).



Mesicnpeomemmvle céa3u
Peanuzamnusi MeXNpeaMETHBIX CBS3€M MpU WM3YYEHUHM XMMHUM B & KIJacCe€ OCYIIECTBISETCS 4Yepe3

MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHOHAYYHBIX MOHSTHH, TaK U MOHITHIA, SBISIONUXCS CUCTEMHBIMU JUIS
OTJIEBHBIX MPEJIMETOB €CTECTBEHHOHAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHOHAYUYHBIC MOHATHS: HAY4YHBIH (DaKT, THIOTE3a, TCOPHs, 3aKOH, aHalIW3, CHHTE3,
KIIacCU(UKALUS, TEPUOJUIHOCTh, HAONIOICHUE, AKCIEPUMEHT, MOJCIUPOBAHUE, H3MEpPEHUE, MOJIECb,
SIBIICHUE.

®duznka: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TONBI, PaJHMOAKTUBHOCTD,
MOJIEKYJIa, MEKTPHUUECKUH 3aps]], BEUIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, ra3, PU3NIecKue
BEJIMYUHBI, SIUHUIIBI U3MEPEHHUSI, KOCMOC, TUTAHETHI, 3BE3/161, COJIHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MUHEPABI, TOPHBIE TIOPObI, MOJE3HBIC NCKOMAEMbIe, TOILTUBO,
BOJIHBIC PECYPCHI.

9 KJIACC
BeumecTBo M XuUMH4YeCKas peaKkuus
[Tepuoanueckuii 3akoH. Ilepunoanueckas cucrtema xumndeckux anemeHToB .M. MenneneeBa. CtpoeHue

aTOMOB. 3aKOHOMEpPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKUX 3JIEMEHTOB IMEPBBIX TPEX MEPUOJIOB, KM,
KaJbIMsI U WX COCIUHCHUN B COOTBETCTBUHU C IIOJIOKEHHUEM 3JEMEHTOB B llepuoauueckoil cucreme
CTPOCHUEM UX aTOMOB.

CtpoeHue BelleCTBA: BHUJBI XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEMIETOK, 3aBUCHMOCTH
CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMYCCKOHN PEIIETKU M BUA XUMUYCCKON CBSI3H.

Knaccugukaiuss ¥ HOMEHKJIATypa HEOPraHMYECKMX BEHIECTB. XHWMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIHUXCA K pa3jIMYHbIM KJIaCCaM HCOPraHUYCCKHX COGI[I/IHCHI/II;'I, FCHETUYCCKAaA CBA3b HCOPTaHUYCCKUX
BEIIIECTB.

Knaccudukanus XuMudeckux peakuuii o pa3inyHbIM MpU3HaKaM (10 YUCIY U COCTaBy YYacTBYIOIIUX
B pEaKklMU BEIIECTB, O TEMIOBOMY 3((EKTy, MO M3MEHEHUIO CTETIEHENH OKHUCICHHUS] XUMUYECKUX AJIEMEHTOB,
mo oOpaTUMOCTH, MO YYaCTHIO KaTajiu3aTopa). JK30- U DHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKHE
YpaBHEHUS.

[TonsTe o ckopoctu xumuueckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX
pCaKknuiXx. ITonsaTne o rOMOTE€HHEIX U TCTCPOrCHHBIX PCAKIUAX. ITousatue o katanuse. IloHsITHE 0 XUMHYECKOM
PaBHOBCCHUU. (DaKTOpBI, BJIMAIOOIME HA CKOPOCTH XUMHUYECKOU pPCakiuk MW IIOJIOKCHUC XHUMHYCCKOIO
paBHOBECHS.

OKHUCIUTENHFHO-BOCCTAHOBUTEIIHHBIE pc€akuunu, SHGKTpOHHblf/'I OastaHc OKHUCJINTCJIIBHO-
BOCCTaHOBUTENbHOU peakinuu. COCTaBlIeHWE YpPaBHEHWH OKHUCIMTEILHO-BOCCTAHOBUTEIHHBIX PEAKIHHA C
WCTIOJIH30BaHUEM METO/Ia AJIEKTPOHHOTO OaaHca.

Teoprs HNEKTPOJUTUYECKON IHUCCOUMALNNA. IJEKTPOJUTBI W HEAIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAIUN BEIIECTB C Pa3lIWYHBIMH BHJAAMU XUMUYECKOW CBs3H. CTeneHb TUCCOLUAIUU.
CunbHbIe U cradble YEKTPOIUTHIL.

Peakmun noHHoro ooMeHa. YclIoBHUS MPOTEKAHUS peaklnii MIOHHOTO 0OMeHa, MOJTHBIE U COKpAIIEHHbBIE
WOHHBIE YypaBHEHHs peakiuii. CBOWCTBAa KHUCIOT, OCHOBAaHMU U COJEH B CBeTe MpPeJICTaBICHUH 00
ANEKTPOIIUTHYECKON quccoruaiui. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O THApONIU3e CoMNeil.

Xumuueckuil 5KChepumenm:
O3HAKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U

HEMCTAJJIOB (Fpa(bHTa n anMaza), CJIOKHBIX BCHICCTB (xnopm[a HanI/ISI), HCCICAOBAaHUEC 3aBHCHUMOCTH



CKOPOCTH XMMHUYECKON PEeaKIMU OT BO3JACHCTBUS PA3IMUHBIX (PAKTOPOB, UCCIIEIOBAHHUE IEKTPOIPOBOAHOCTH
pacTBOpPOB BELIECTB, IpoOLECCa AUCCOLUAIIMM KHUCIIOT, IENI04Yed U cojiell (BO3MOXKHO HCIIOJIb30BAHUE BHUIEO
MaTEpUajIoB), MPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIUX MPU3HAKM IPOTEKAaHUs pEaKLMi MOHHOTO OOMEHa
(oOpa3oBaHue ocajaka, BBIJCICHHE Ta3a, OOpa3OBaHHE BOJBI), OMNBITOB, H/UTIOCTPHPYIOIIUX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI (TOPEHHE, PEaKIMK Pa3JI0kKEHUsI, COEIMHEHUS), pacllO3HABaHNE
HEOPraHMYECKHUX BEIIECTB C IOMOIIBI0 KaUEeCTBEHHBIX PEAKIMI HAa MOHBI, PELIEHUE IKCIEPHUMEHTAIbHbBIX
3ajad.

HeMmeTaJuibl U UX COeIUHEHUS

OOmast xapakTepucTuka ranoreHoB. (OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIE CTETECHU
okucnenus. CtpoeHue U (HU3NYECKHE CBOMCTBA MPOCTHIX BELIECTB — TaJOr€HOB. XMMHUYECKHE CBOWCTBA Ha
IpuMepe xjopa (B3aUMOJEHCTBUME C MeETajulaMH, HEMeTajlaMu, lienoudamu). Xioposogopon. ComsiHas
KHCJIO0Ta, XMMHMYECKHE CBOMCTBA, OJy4YeHUE, IpUMEHeHue. J[eficTBHe XJI0pa U XJIOPOBOAOPOIa HA OPraHU3M
yejoBeka. BaxkHelye XJI0puibl ¥ UX HaXOKACHUE B IPUPOJIE.

OOmas xapakrepuctuka 1eMeHTOB VIA-rpynnbsl. OcoO€HHOCTH CTpPOEHHsI aTOMOB, XapaKTepHbIe
crerneHd okucieHusd. CrTpoeHue M (PU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpbI.
AnnotpornHele MoJUGUKALMKM KHCIOpOoJa U cepbl. XUMUYECKHEe cBOMcTBa cepbl. CepoBOJOPO, CTPOCHHE,
¢usnyeckue U XuMuyeckue cBorcTBa. OKCHIBI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OkcuaoB. CepHas
KHUCIOTa, (U3MYEeCKHe M XHMMHUYECKHe CBOMCTBa (00lIMEe Kak MpeACTaBUTENS Kjacca KHUCIOT H
cneunpuyeckue). XUMUYECKUE PEaKLUy, JISKAIIUe B OCHOBE MPOMBIIIJIEHHOTO CII0C00a MOJy4eHUs CepPHOM
kucioThl. [Ipumenenue cepHoil kucnotsl. Colu CepHON KHUCIOTHI, KAUECTBEHHAs PEeaKlMs Ha Cysb(aT-HuOH.
HaxoxneHnue ceppl M €€ COEOUHEHHUH B IpHUpoJe. XUMHUECKOE 3arps3HEHUE OKpYXKawllell cpelbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAHU, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 IPEA0TBPALICHHUS.

OOmas xapakrepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
CTENEHU OKHCICHMs. A30T, pacCpOCTpaHEHUE B NMpHUPoJie, GU3NUECKUE U XUMHUEcKue cBoicTBa. Kpyrosopor
a3oTa B mpupojae. AMMHAK, ero (U3MYecKue M XMMUYECKHE CBOICTBa, mojydeHue u npumeHeHue. Conu
aMMOHUS, UX (PU3NUECKHE U XMMUYECKUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiiysi Ha HOHbl aMMOHUS.
A3oTHas kuciora, e€ noiaydeHue, pusnueckrue U XuMU4ecKre cBoicTBa (o0mMe Kak MpeicTaBUTENs Kilacca
KHCIIOT W crneuuduueckue). lcmonb3oBaHue HUTPATOB M COJIEH aMMOHHS B KayeCTBE MMHEPAIbHBIX
ynoOpeHui. XuUMHUYECKOE 3arpsi3HEHHE OKpYKAIoLIeH Cpenbl COCIMHEHHSIMU a30Ta (KUCIOTHBIE HOXKIH,
3arpsi3HEHUE BO3/yXa, MOYBbI U BOA0EMOB). Pocdop, auioTponHble Moaudukanuu gocdopa, puznueckrue u
xumuueckue cpoiictBa. Oxcua docdopa (V) u gochopnas kucnora, pusnueckue M XUMHUECKHUE CBOMICTBA,
nosiyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHUH.

OO6mas xapaktepuctuka 371eMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETIEHU OKHUCIICHUS. YTIEpoJ, aIOTPONHbIE MOAU(UKALNN, pacpOCTpaHEHUE B MpUpoae, (pU3nveckue u
XUMHUecKHe cBoicTBa. Ancopouus. KpyroBopot yriaepoaa B mpupoje. OKcuibl yriiepoaa, ux Guandeckue u
XMMHUYECKHE CBOWCTBA, JEHUCTBUE HA JKUBBIE OPraHU3MbI, IOJY4Y€HHE M MpPHUMEHEHHE. DKOJIOTHYECKUE
po0JeMbl, CBsI3aHHBIE ¢ OKCcUoM yriaeposaa (1V), runmoresa riio6abHOTO MOTEIUICHUS KJIUMaTa, TapHUKOBBIN
a¢dekTt. YronpHasg KUcioTa U e€ coiiu, ux (pusnueckue U XMMHUYECKHe CBOMCTBA, MOJTYYeHHE U IPUMEHEHHE.
KayectBenHast peakuuss Ha KapOoHar-umoHbL. Mcmosnb3oBaHue KapOOHATOB B OBITY, MeEAMIUHE,
IIPOMBIIIJIEHHOCTH U CEJBCKOM XO35HCTBE.

[lepBoHauanbHbIe MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIUMHEHMAX yriiepoaa (MeTaH, JTaH,
STWIEH, alleTWIIEH, ITaHOJ, TJIMIEPUH, YKCyCHas KucioTa). [IpupoaHble MCTOUHUKH YIIIEBOAOPOAOB (Yroib,
NPUPOJHBIN Ta3, HePTh), MPOAYKTHl UX NepepaboTKu (OEH3WH), UX pOJib B OBITY M NPOMBIIUIEHHOCTH.
[TonATHE O OMOJOTMYECKH Ba)KHBIX BEIECTBAX: KUPaX, OEIKaX, YriIeBoJaX — U UX POJIM B JKU3HU UYEJIOBEKA.
MartepuranbHOE €EAMHCTBO OPIraHUYECKUX U HEOPTaHMYECKUX COCTUHEHUM.



Kpemuuii, ero pusndeckre u XuMHYECKHUE CBONCTBA, OMyuyeHUE U puMeHeHne. COeTMHEHHS] KPEMHHUS
B npupone. Ob6ume npexacraBienusi o6 okcuae kpemuus (V) um kpemuueBoit kuciore. CHIMKATBHI, HX
UCIOJIb30BaHUE B OBITY, B NPOMBIIUICHHOCTH. BakHeHIe cTpouTenbHbIC MaTepuaibl: KepaMuKa, CTEKIIO,
[IEMEHT, OeTOoH, jkene300eToH. [Ipobiempl 0E30MaCHOTO HCIONB30BAHMS CTPOUTEIBHBIX MAaTEpPHAIOB B
[MOBCEIHEBHOW KU3HU.

Xumuyeckuil oxcnepumenm:

M3y4eHue 00pa30B HEOPTAaHUUECKUX BEUIECTB, CBOMCTB COJISTHOM KUCIOTHI, POBEICHNE KaUeCTBEHHBIX
peakiuii Ha XJIOPUA-UOHBI U HAOJIOJCHNUE MIPU3HAKOB UX MPOTEKAHMS, OMBITHI, OTPAXKAIONINE (PUINICCKUE U
XUMHUYECKHE CBOMCTBAa TaJlOTEHOB W MX COCIMHEHMM (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPHAIIOB),
O3HaKOMJICHHE ¢ oOpa3laMu XJIOpUIOB (TAJIOTCHHUIOB), O3HAKOMJICHHE C oOOpa3lamMu cepbl u ¢
COCTMHEHUSAMH (BO3MOYKHO HCIIOJB30BAHKME BHICOMATEPHAIIOB), HAOIOIEHHE TIpoIiecca OOyTIMBaHUS caxapa
Mo JEHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI, M3y4EHHE XHMHUYECKUX CBONCTB pPa30aBIIEHHOM
CEpHOI KHCIIOTHI, MPOBEJCHHE KAYECTBEHHOW peakuud Ha Ccyab(haT-uoH U HaONIOJIeHUE MpHU3HAKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (U3MYECKMMH CBOMCTBAMHU a30Ta, (ochopa U UX COeTUHEHHUH (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEpUANIOB), 0Opa3iiaMu a30THBIX U (hOCHOPHBIX yA0OpeHuH, moiyueHue, cooupatue,
pacno3HaBaHUE M W3Y4YEHUE CBOICTB aMMHaKa, MPOBEACHUE KAYECTBEHHBIX PEaKlUMUil Ha MOH aMMOHUS U
dochar-uoH M HIyyeHUE NPU3HAKOB HMX MPOTEKAHHUs, B3aMMOJCHCTBHE KOHILIEHTPUPOBAHHOW a30THOU
KHCIIOTHI ¢ MeAbI0 (BO3MOXHO HCIOJb30BAaHUE BHJIEOMATEPUAIOB), M3YUYCHHE MOJENCH KpUCTANTUMYECKUX
pemérok anmasa, rpaduta, ¢QyiiepeHa, 03HAKOMJIEHHE C MPOILECCOM aJCcOpOIUU PACTBOPEHHBIX BEIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHBOras3a, MoJyuyeHUe, coOMpaHue, paclo3HaBaHue U U3Y4YeHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX pPeakiil Ha KapOOHAT U CHIIMKAT-HOHBI U W3Y4YCHHE
MPU3HAKOB MX MPOTEKAHMS, O3HAKOMIICHHE C MPOAYKLIHMEH CHUIMKATHOW HPOMBIIUIEHHOCTH, pEIICHUE
SKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeMe «BakHeille HeMeTallIbl U UX COETUHEHUS.

MeTta/libl M MX COCAUHEHUS

OO0miass XxapakTepuCTHUKa XUMHYECKHX OJIIEMEHTOB — METAJUIOB HAa OCHOBAaHMHM HX TIOJOXKEHHUS B
[Tepuonnueckoii cucreme xumuueckux osnemeHToB J[.W. MenaeneeBa u crpoeHusi atomoB. CTpoeHue
MeTauIoB. MeTamndeckas CBsi3b M METaJUIMUecKas KpUCTaJUITMUecKas pemiéTka. DIEKTPOXUMHUUYECKUN Psif
HanpspkeHud metauioB. dusnueckue M XUMHUYECKHE CBoicTBa MeTayuioB. OOmMe crnocoObl MOTy4YeHHS
METAJLIOB.

[TonsiTie 0 KOPpPO3UM METAJUIOB, OCHOBHBIE CMOCOOBI 3aIMUTHI UX OT Kopposuu. CruiaBwl (CTaib, YyTyH,
JIOPaFOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIIIEHHOCTH.

[[lenounble Metaiuibl: moJoXeHUWe B llepmomumueckoil cucrteme Xumuyeckux dieMentoB J[.H.
MenpeneeBa, CTpO€HHE HUX aTOMOB, HaXOXACHHE B Tpupoje. Dusznyeckne W XMMHUUYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kanusi). OKCUIIBI U TUAPOKCHIBI HAaTpus U Kaiusi. [[puMeHeHne MenToYHbIX METaIOB U UX
COEMHEHHIA.

[IlenoyHO3eMENbHBIE METAIUTBI MArHUM M KaJIbLIM: TT0J0KeHuE B [leproinueckoi cucteMe XMMUYECKUX
anemeHntoB .M. MenzeneeBa, CTpoeHUE UX aTOMOB, HaxOXXJAeHUE B mpupojae. Pu3nueckue u XMMHUYECKUe
CBOMCTBA MarHus M Kajblius. BaxxHenme coemMHCHNUS Kalblus (OKCHI, TUAPOKCH I, COJH). JKECTKOCTH BOJIBI
Y CIIOCOOBI €€ yCTpaHEHUs!.

Amomunuii: nonoxenue B Ilepmomnueckoir cucteme xumuyeckux siemeHtoB JI.M. Menneneesa,
CTpOCHHE aToMa, HaXOXJAeHHue B mpupoje. Puznyeckue U XUMUYECKHE CBOMCTBA alfOMHUHHS. AMQOTEpHBIE
CBOMCTBA OKCH/IA U TUIPOKCH/IA AITFOMUHUS.

Keneso: nonoxenue B [lepuoanueckoit cucreme xumuueckux sneMenToB J[.M. MenaeneeBa, crpoeHue
aToMa, HaXOXJeHue B mpupojae. Pu3nueckre U XuMUYeCKHe CBOMCTBA kene3a. OKCUIbI, THIPOKCUIBI U COJIH
xenesa (I1) u sxenesa (l11), ux cocras, cBOCTBa U MONy4YeHUE. XuMuueckuil IKCHEPUMEH:



O3HAKOMJICHHE C 0OpasllaMd METa/NIOB U CIUIAaBOB, WX (U3NYECKUMHU CBONCTBAMH, H3yUYCHHE
pE3yNbTaTOB  KOPPO3MHM METAIOB  (BO3MOXKHO — HCIOJB30BAaHUE BHJIEOMATEPHANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KalbIUsl M HATpUs C BOJOH (BO3MOXKHO HCIOJIb30BAaHHUE BHUEOMATEPHUATIOB),
HCCIIEIOBAaHUE CBOMCTB KECTKOW BOJIbI, MPOIECCa TOPEHUS Keje3a B KUCIOPoie (BOBMOXKHO MCIOJIb30BAaHUE
BHJIEOMATEPHAIIOB), PU3HAKOB MPOTEKAHMS KAaUECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl, Kajablus, aTFOMUHUS,
unaka, xkeneza (1) u xemesza (111), mequ (1), HabmroneHNe M omMcaHWEe MPOLIECCOB OKPAITUBAHUS TUIAMEHU
WOHAMU HATpUs, Kaldid M Kajdblus (BO3MOXKHO UCIOJIb30BAaHUE BHJIEOMATEPHAIOB), HCCIEAOBAHUE
aM(pOTEePHBIX CBOMCTB THIPOKCH]IA ATFOMUHUS U THAPOKCHU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIILHBIX 33/1a4 110
TeMe «BakHelne MeTauibl U UX COCUHEHUS».

XuMus M OKpy:Kaouas cpeaa

BemectBa u Marepuansl B MOBCEIHEBHOW >KM3HHM 4YelioBeKa. be3omacHoe MCMOIb30BaHUE BEUIECTB U
XUMHUYECKUX pPeakiuii B ObITy. [lepBas moMoIpb Mpyu XMMUYECKHUX 0JKOTaX U OTPABIICHUSX.

XHUMHYECKOE 3arps3HCHHE OKPYKAIIIEH cpeapl (MpeaenbHas ITONMyCTHMash KOHIICHTPAIMS BEIIEeCTB
(manee — I[TJIK). Poas XuMuu B pelieHUH SKOJOTHYECKHUX MPOOIIEM.

Xumuueckutl sxcnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Meocnpeomemnule cenzu
Peanu3anusi MeXnpeaMETHBIX CBS3€H MpU HM3YYEHUHM XUMHUM B 9 Kiacce OCYUIECTBIIAETCS 4Yepe3

HCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK M NOHATHH, SBISIOLMXCS CUCTEMHBIMU JIJIs
OT/EJbHBIX MTPEIMETOB €CTECTBEHHOHAYYHOT'O LIUKJIA.

OOue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HAy4HbIH (hakT, TMIOTE3a, 3aKOH, TEOpHsl, aHalIM3, CHHTE3,
Kjnaccuukanus, NEpUOJUYHOCTh, HAOIIOAEHUE, SKCIIEPUMEHT, MOJIEIUPOBaHME, H3MEPEHHUE, MOJEIb,
SBJICHHUE, TAPHUKOBBIHN 3((EeKT, TEXHOJIOTUS], MaTepUAJIbI.

®dusmka: marepus, atoM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIUJA, HU30TOIbI, PaJUOAKTHUBHOCTb,
MOJIEKYJa, AJIEKTPUUYECKHUIl 3aps]l, MPOBOJHUKU, MOJYINPOBOAHUKH, TUIIEKTPUKH, (OTOAIEMEHT, BELIECTBO,
TeNno, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, pacTBOpP, paCTBOPUMOCTb, KPHCTAJLIMYECKasl PEIIETKa,
CIUIaBbl, (PU3MYECKHE BEIMYMHBI, C€IUHHIBI W3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3JIBI,
Comnnue.

buonorus: ¢potocunTes, AbixaHue, Onocdepa, IKOCUCTEMa, MUHEpAJIbHbIE YJOOPEHHSI, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

l'eorpadus: atmocdepa, runpochepa, MuHEpasbl, TOPHbIE MOPO/IbI, MOJE3HbIE NCKONAeMbIE, TOIINBO,
BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBLI 110 XUMHUU HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHUS MTPOrpaMMbl OCHOBHOT'O 00IIIer0 00pa3oBaHMsI JOCTUTAIOTCS B X0/

O6yLICHI/ISI XUMHHN B CAUHCTBEC yqe6H0171 U BOCIIMTATEIbHOM JE€ATEILHOCTH B COOTBETCTBUH C TPpaAUIIMOHHBIMHA
pOCCHfICKPIMH COOMOKYJIbTYPHBIMH W JYXOBHO-HPABCTBCHHBIMHU ILCHHOCTAMHU, IIPUHATBIMU B 06H_ICCTBC
npaBujIaMMi MW HOpMaMu MTOBCACHUA U CHOCO6CTBYIOT nmponeccam CaMoOIlO3HaHUA, CaMOpPAa3BUTHUA U
conuajn3alnmuu 06yqalom1/1xc;1.



JIMYHOCTHBIE pe3yabTaThl OTPAKAIOT T'OTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMIl U PacCIIUpPEHHUE OIbITA JIEATeIbHOCTH Ha €€ OCHOBE, B TOM YHUCIE B
4acTHu:

1) naTPUOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAyYHOMY HacCJIEIUIO,
MOHMMaHMsI 3HAYCHUS XUMHUYECKOW HAyKM B JKHU3HH COBPEMEHHOTO OOIIecTBA, CIOCOOHOCTH BIAJICTh
JOCTOBEpHON MH(pOpManmeld o MepeoBbIX JOCTHKCHHUSIX M OTKPBITHSX MHUPOBON M OTEYECTBEHHON XUMHUH,
3aWHTEPECOBAHHOCTH B HaYYHBIX 3HAHHSX 00 YCTPOWCTBE MUpa U OOIECTBA;

2) rpa:kIaHCKOro BOCIMTAHUS:

IIPEJICTABICHUS] O COLMAIbHBIX HOpPMAax M IIPaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HON, Y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKON U
JOPYTUX BHUJAX AESITENbHOCTH, TOTOBHOCTH K Pa3sHOOOpPa3HON COBMECTHOMW NEATEIBHOCTH MPH BIMOIHEHUU
yueOHBIX, TO3HABATENIbHBIX 3a/1a4, BHIMOJIHEHUN XUMHUUYECKUX SKCIIEPUMEHTOB, CO3JJAHUH YU€OHBIX MMPOEKTOB,
CTpeMJICHHsI K B3aMMOINOHMMAHUIO U B3aMMOIIOMOIIM B IMpoliecce ITOH yuyeOHOU AESITeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJACHUE U MOCTYNKH CBOUX TOBAPHUIIEH C MO3ULIMHM HPABCTBEHHBIX M MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHUYECKHE MTPEICTABICHUS O BELIECTBE U XMMUYECKON Peakliy, COOTBETCTBYIOLME COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKHM U COCTABIISIIOUIME OCHOBY JUISl ITOHUMAaHHUS CYIIHOCTM HAyYHOW KapTHUHBI MHpA,
MpeJICTaBICHHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOAbI, B3AUMOCBS3SIX YeNIOBEKa C MPHUPOIHOMN
Cpellod, O pOJIM XMMHH B MO3HAHUU ITUX 3aKOHOMEPHOCTEW; MO3HABaTEJIbHbIE MOTUBBI, HAIIPABJICHHBIC HA
MOJIy4e€HUE HOBBIX 3HAHUH [0 XMMHH, HEOOXOUMbIE ISl 00BICHEHUSI HAOIIOAAEMbIX MPOIECCOB U SBIICHUH,
MO03HABATENBHON, WH(POPMALMOHHON M YUTATEIIbCKOW KYJIBTYphl, B TOM YHCJIE HAaBBIKOB CaMOCTOSITEIHHON
paboThl ¢ y4yeOHBIMH TEKCTaMH, CIPABOYHON JUTEPATYpOi, IJOCTYIMHBIMH TEXHHYECKUMH CPEICTBAMU
MH(POPMAIIMOHHBIX TEXHOJIOTHH; MHTEpec K OOyYeHHIO M TO3HAHWIO, JH0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K CaM000pa30BaHUI0, TPOESKTHON M MCCIIEIOBATEIBCKON IEATETHOCTH, K OCO3HAHHOMY BBHIOOPY
HaIpaBJIEHHOCTH U YPOBHS 00y4YeHUs B ajbHEHIIEM;

4) popmMupoBaHUSA KYJIbTYPHI 310POBbS:

OCO3HAaHHE LIEHHOCTU >KU3HM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3JI0POBBIO, YCTAHOBKHM Ha 30pPOBBIN
o0pa3 KH3HH, OCO3HAHHE IOCJIEICTBUN U HENPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS aJIKOTOJI,
HapKOTHUKOB, KYypeHHs), HEOOXOJAMMOCTH COOJIIOJIeHUsl TMpaBuwil O€30HaCHOCTHM IMpU  OOpalIeHHH C
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOM KU3HU;

5) TpyaoBOro BoCiuTaHMS:

UHTEpEC K MPaKTUYECKOMY H3YyUEHHUI0 MNpodeccHil M TpyAa pa3IMyHOro poja, YBaXEHHE K TpYyAy H
pe3ysibTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCII€ Ha OCHOBE IPUMEHEHUs NMPEAMETHBIX 3HAaHUI M0 XUMUH,
OCO3HAHHBIM BBIOOP WHAMBHUAYAIbHON TPAaeKTOPUM TMPOJIOIDKEHHS OOpa3oBaHMsI C YYETOM JIMUHOCTHBIX
MHTEPECOB U CHOCOOHOCTM K XUMHHM, OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEIIHOM
npodeccnoHaNbHON AESITeNbHOCTH W Pa3BUTHS HEOOXOJUMBIX yMEHHH, TOTOBHOCTH aJallTUPOBATHCS B
npodeccuoHaIbLHOM cperie;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS
HKOJIOTUYECKU 11€JIeCO00pa3HOe OTHOILIEHHE K MPHUPOJEe KaK HCTOYHUKY >KM3HM Ha 3emiie, OCHOBE eé
CYIIECTBOBAHHUS, TOHUMaHKE IIEHHOCTH 3JI0POBOT0 M 0€301acHOro o0pasa >KU3HU, OTBETCTBEHHOE OTHOILICHHE
K COOCTBEHHOMY (M3NYECKOMY U TCHXHYECKOMY 37I0POBBIO, OCO3HaHHME ILEHHOCTH COOIIOJEHUS MpaBUIl
0e301acHOTo MOBEACHUS IPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYAlIUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU
TMOJei; CMOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJTy4aeMble TMPU W3YYCHHH XUMHH, JUIS peIIeHUs 3ajad,
CBA3AHHBIX C OKpYXKarolehd NpUPOAHOW CpeloM, s TOBBILIEHUS YPOBHS SKOJOTUYECKOW KYJIbTYpHI,
OCO3HaHHUs TJI00aTbHOTO XapakTepa 3KOJOTHYECKUX MPOOJEM U MyTell X pelleHusi MOCpPeICTBOM METO/I0B



XUMHH, FKOJIOTHYECKOTO0 MBIIUIEHUS, YMEHUS PYKOBOACTBOBATHCA UM B I03HABATEIBHOM, KOMMYHUKATUBHON
Y COUHMAIBHOM MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX PE3yNIbTAaTOB BBLACISAIOT 3HAYUMBbIE JUIsI (POPMHPOBAHUS MUPOBO33PECHUS
oOIIeHayYHbIE TOHATHS (3aKOH, TEOpHs, MPHUHIUI, TUIOTE3a, (akT, CUCTeMa, MPOIEeCC, IKCIEPUMEHT U
ApyTroe.), KOTOPbIe MCIONB3YIOTCS B €CTECTBEHHO-HAYyYHBIX YYEOHBIX MpeIMEeTax W IMO3BOJISIOT Ha OCHOBE
3HaHUM M3 STHX NpPeAMETOB (POPMUPOBATH TMPEACTABICHUE O IIEOCTHOW HAY4YHOH KapTHHE MHUpa, |
YHHUBEpCaJbHbIe y4yeOHbIe NeicTBUs (IIO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETYISTHBHBIE), KOTOPHIE
obecreunBaoT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIBHOMY IUIAHHPOBAHUIO U  OCYIIECTBICHUIO
yueOHOH e TeTbHOCTH.

ITo3HaBaTe/IbHbIE YHHBeEpPCcaJbHbIE yueOHble AeiicTBus ba3oBble Jiornyeckne 1eMCTBUA:

YMEHHSI HUCIOJB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS IpPU OCBOGHUU 3HAHHM: PacKpbIBaTh CMBICIT
XUMHUYECKUX TOHSATUN (BBIACIATh MX XapaKTepHble MPHU3HAKW, YCTAaHABIMBATH B3aMMOCBS3b C JAPYTUMU
MOHATHUSIMH ), UCTIOJIb30BATh MOHATUS JIs1 OOBSICHEHUS OTACNIbHBIX ()AaKTOB U SIBJICHUI, BBIOMPATh OCHOBAHUS
U KpUTEpUH IS KJIacCU(UKAIIMYA XUMUYECKIX BEIIECTB U XUMUYECKHX PEaKIni, yCTaHABIMBATh TPUUUHHO-
CIIEJICTBEHHBIC CBSI3M MEXAY OOBEKTAMH M3y4YEHUS, CTPOUTH JIOTMUECKHUE PACCYKICHUS (UHIYyKTHUBHBIC,
NeNyKTUBHBIE, 0 aHAJOTHH), JIelaTh BHIBOJABI M 3aKIIOUYEHUS; YMEHHE MPUMEHSATh B MPOIECCEe MO3HAHUS
MOHATHS (IIPeIMETHBIE U METalpeIMETHbBIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIOIb3YEMbIE B XHUMHUH,
Hp606pa30BI)IBaTI) IHAPOKO MPUMEHACMBIC B XUMHWU MOJCJIBbHBIC IPCACTABJICHUSA — XUMHYECKHI 3HAK (CI/IMBOJI
JJIEMEHTAa), XHMHUYecKas (opMmyla W ypaBHECHHE XUMHUYECKOW peakIuu — TpH pPEUIeHHH Yy4eOHO-
II0O3HAaBaTCJIbHBIX 3aaa4d, C y‘IéTOM 9THX MOIOCIBbHBIX HpeIlCTaBJIeHI/If/'I BBIABJIITE W XapPaKTCPU30BATH
CYIICCTBCHHBIC ITPU3HAKH U3Yy4YaCMbIX 00BEKTOB — XUMHYECKUX BCHICCTB U XUMHUUYCCKUX pCaKHHﬁ, BBIABIIATH
O6HII/I€ 3aKOHOMCPHOCTHU, HNPHUYIUHHO-CICACTBCHHLIC CBA3KM W IMPOTHBOPEYHA B H3YYACMBIX IIpOHECCaX U
SIBJICHUAX.

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

YMCHHUEC HCIIOJIB30BATh IMOCTABJICHHBIC BOIPOCHI B KAYCCTBC HMHCTPYMCHTA ITO3HAHUA, 4 TAKKC B KauCCTBC
OCHOBBI JIA (bOpMI/IpOBaHI/Iﬂ THIIOTE3bl 110 TPOBCPKE IMPAaBHUIIBHOCTU BbICKA3BIBACMBIX Cym)leHI/II;'I;
HpI/IO6p€T€HI/IC OIlbITa IO INIAHUPOBAHUIO, OpraHu3alvi W HNPOBCACHUIO YUCHHUYCCKHUX ISKCIICPUMCHTOB,
yMeHHe HaOoJaTh 3a XOJI0OM IpPOIEcca, CaMOCTOATEIbHO NMPOTHO3UPOBATh €r0 pe3ysbTar, (HOPMYIUpPOBATh
0606HI€HI/I$[ U BBIBOJbI 110 pE3yJibTaTaM HpOBeI[éHHOFO OIIbITa, HCCIICAOBaHUs, COCTaBJISATH OTYET O
pojieTIaHHo paborTe.

Paborta ¢ unopmanmeii:

yMEHHE BHIOMpaTh, aHAIM3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIMIO Pa3IUYHBIX BHIOB U (HopMm
MPE/ICTABJICHMS], TIONy4aeMyl0 U3 pPa3HBIX HCTOYHUKOB (HAy4YHO-TIOMYNSpHAS IJUTEpaTypa XUMHUYECKOTO
COJIepKaHusl, CHpPaBOYHBIE MOCOOMs, pecypchl VHTepHeTa), KpUTUYECKH OLIEHUBAaTh MPOTUBOPEYHBYIO U
HE/IOCTOBEPHYIO MH(POPMAINIO; YMEHHE NPUMEHSATh PAa3JIMUHbIE METOJbI U 3alpochl IpU MOUCKE U 0TOOpe
nH(OPMAIIUA ¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJAMMBIX JUIsI BBHITIOJHEHHUS YY€OHBIX M MO3HABATEIbHBIX
3aad  ONMpeAeNEHHOTrO THIA, MPHOOpPETeHHEe OIbITa B OOJIACTH HCIOJB30BAaHUS HH(POPMALMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTUH, OBIAJCHUE KYIbTYpOH aKTMBHOTO HCIIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX
CUCTEM, CaMOCTOSITENILHO BHIOMPATh ONTHUMAIbHYIO (OpMY Mpe/CTaBIeHHs] HH()OPMALUY U UILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXeMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpaguku 1 iX KOMOMHALIUSMU;
YMEHHE HCMOJIb30BaTh W aHAJIM3UpPOBaTh B Mpollecce Y4eOHOM U HCCIIeNoBaTEeNbCKON JesTeNbHOCTH
I/IH(bOpMaIII/IIO O BJIMAHHUK MPOMBINIICHHOCTH, CCIBCKOI'0 XO35TMCTBA H TpaHCIIOPTa Ha COCTOAHUC
OKpY>Karole MPpUPOTHON CPEIbI.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:



YMEHHE 3a/laBaTh BONPOCHl (B XOA€ auaiiora W (WJIU) TUCKYCCHHM) TIO CYIIECTBY OOCYXIaeMOl TeMHl,
(GbOopMyIMpOBaTh CBOU TMPEJIOKECHHUS] OTHOCHTEIHHO BBIMOJHEHUS TMPEAIOKEHHON 3amaun; MpuoOpeTeHHe
OIBbITa TPE3EHTALUU pPE3yJIbTATOB BBHIMOJIHEHUS XHUMHYECKOTO 3KCIepuMeHTa (J1abopaTOpHOrO OIbITa,
nabopaTopHOi pabOTHI MO WCCIEAOBAHUIO CBOMCTB BEUIECTB, Y4€OHOTO MPOEKTa); 3aMHTEPECOBAHHOCTH B
COBMECTHOH €O CBEpCTHUKAMH IIO3HABATEILHOM U HCCIIEIOBATEILCKOM ACATENbHOCTH TPU PELICHUU
BO3HUKAIOIIUX MPOOJIEeM HAa OCHOBE yu€Ta OOIIUX MHTEPECOB U COTJIACOBAHUS MO3UIUH (00CyXaeHus, 00OMEH
MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPJAMHAIIUS COBMECTHBIX JICHCTBHI, ONPEICIICHHE KPUTEPUEB IO OIICHKE
KauyecTBa BBIIOJIHEHHOHN pa0oThl U ApYyTHE);

PerHﬂTHBHbIe YHUBEpPCAJIbHBLIC yqeﬁnble JeCTBUA:
YMEHHUE CaAMOCTOATCIBHO ONPEACTIATh LEIN ACATCIbHOCTH, INIAaHUPOBATh, OCYINCCTBIIATh, KOHTPOJHUPOBATh U

P HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICSITEIIBHOCTh, BBHIOMpaTh HambOoJsiee 3()PEeKTUBHBIE CIIOCOOBI
pemieHusi y4eOHBIX W TO3HABATENBHBIX 3alla4, CAMOCTOSTEIIBHO COCTABIISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJITOPUTM JICHCTBHI NP BBIMOJHCHUH 3aJIaHU C Y4ETOM TOJIYYCHHUS HOBBIX 3HAHHHA 00
U3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OLCHUBATh COOTBETCTBUE IIOJYYEHHOTO pe3yJibTaTa
3asBJICHHOH 11€JIH, YMEHHE UCTIOIh30BATh M aHAIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUHU 3aaHUN.

INPEAMETHBIE PE3YJIBTATbBI
B cocraBe mpeaMeTHBIX pe3yJbTaTOB 10 OCBOCHMIO OO0S3aTENBHOIO COJEP)KaHMs, YCTAaHOBJIEHHOIO

naHHOW (QenepalibHOl pabouell MporpamMMol, BBIACNSIOT: OCBOEHHBbIE OOYYarOIMIMMHCS Hay4dHbIE 3HAHUS,
YMEHHUS M CIIOCOOBI NeHCTBU, cienuduueckue A MpeaMeTHON o0nacTu «XuMuUs», BUAbI JESTEIbHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHMSI, €r0 UHTEPIIPETALNU, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUeOHBIX U
HOBBIX CUTYaI[UsX.

K xoHny oOyueHuss B 8 kjacce IpenMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHM:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMUYECKUX MOHSTUN: aTOM, MOJIEKYJa, XMMUUYECKUN 3JIEMEHT, IIPOCTOE
BELIECTBO, CI0HOE BEUIECTBO, CMECH (OHOPOIHAS U HEOJHOPO/IHAS ), BAJIEHTHOCTh, OTHOCUTENIbHAsL aTOMHAs
U MOJIEKyJsipHash Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JOJS XHUMHUYECKOTO
AJIEMEHTa B COEAMHEHMH, MOJISIPHBIA O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPULIATEIbHOCTD,
CTETIEHb OKHUCIJIEHHS, XUMHUYECKas peakuus, Kiaccu(uKalus peakiuil: peakliuud COEAMHEHHUS, peakluu
pa3ioKeHus!, peaKuy 3aMelleHus, peakliuu oOMeHa, IK30- U SHAOTEPMUUYECKUE PEaKLUH, TEIJI0BON 3PPeKT
peakuuu, SApo aToMa, AJIEKTPOHHBIM CIOM aToMa, aTOMHas opOWTalb, paJuyc aroMa, XMMHUYECKas CBS3b,
MOJIIpHAsl U HETOJIIpHasi KOBAJICHTHAsl CBS3b, MOHHAs CBSI3b, NOH, KATUOH, aHUOH, PAcTBOpP, MaccoBasi J0JIs
BellecTBa (MPOLIEHTHAs KOHILIEHTPALMs) B pacTBOPE; UIUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX
MOHSATUN U PUMEHSITh 3TH TIOHITHUS MIPU OMTMCAHUU BEIIECTB U MX MPEBPAIEHUI; UCTIOIh30BATh XUMHUUECKYIO
CUMBOJIMKY JUISl COCTaBJIEHHUS (OpMYyJ BEIIECTB M YpPaBHEHUH XUMHUYECKHX PpEaKIHii; ONpenensiTh
BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb OKHCIIEHUS 3JIEMEHTOB B OMHApPHBIX
COEMHEHUSX, NMPUHAUIEKHOCTh BEUIECTB K OINpENeNEHHOMY Kiaccy COeIMHEHMH 1o ¢dopMmynaM, BHUJ
XUMHUYECKON CBS3U (KOBaJIeHTHass M WOHHAsg) B HEOPraHUYECKHX COCIUHEHHSX; PACKpPhIBAaTh CMBICI
Ilepuognueckoro 3axkona JI.M1. MenneneeBa: A€MOHCTPUPOBaTh NMOHMMAHUE MEPUOINYECKON 3aBHUCHMOCTH
CBOMCTB XMMHMUYECKHX AJIEMEHTOB OT UX N0JI0KkeHUs B [leproanueckoit cucrteme, 3aKOHOB COXPaHEHHSI MACChl
BEILIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO Y4Y€HHMs, 3aKOHa ABOrajapo;  OINUCHIBATH U
XapakTepu3oBaTh TabnuuHyro hopmy [leproandeckoil CHCTEMBI XUMHUYECKHUX JIEMEHTOB: pa3liNdaTh MOHSITHS
«rnaBHasi moarpymma (A-rpymma)» u «nobounas noarpynmna (b-rpymma)», mameie W OONBINHE MEPUOJIBI,
COOTHOCHUTH 00O3Ha4YeHHUs, KOTOpbIe UMetoTcsl B Tabnuie «lleproguueckas cucteMa XUMUYECKUX 3JIE€MEHTOB



JI.1. MeHnneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB H
3apsi sapa, o0liee YMciao IEKTPOHOB M PAcIpe/ie]ieHHe UX IO AJIEKTPOHHBIM CJIOSM); Kiaccu(uIupoBaTh
XUMHYECKHE JJIEMEHTBHI, HEOPTaHMYECKHE BEIIECTBA, XHMHUYECKHE pEaknuu (110 YHUCIYy UM COCTaBy
YYacTBYIONIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(PQeKTy); XapaKTepu3oBaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KIJIACCOB, MOATBEPKIas ONMUCAHHWE MPUMEPAMU MOJICKYIISIPHBIX
YpaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI; TPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT
UX Ka4eCTBEHHOTO COCTaBa, BOZMOXKHOCTH TMPOTEKAHUS XMMHUYECKUX TPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJSIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIF0O XUMHYECKOTO
neMeHTa 1o (opmyse COEAMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACYETHI TIO
YPaBHCHHUIO XUMHUYECKOW PEaKIMK; IPUMEHSTh OCHOBHBIC OTICPAIliU MBICITHTEIBHON JACSITEILHOCTA — aHATN3
U CHHTE3, CpaBHEHHE, 0000IIeHIE, CUCTEMATH3AIINIO, KITaCCU(DUKAIINIO, BBISIBJICHHE MTPUYUHHOCIEACTBCHHBIX
CBSI3CH — JJI M3YYCHUSI CBOMCTB BEIECTB M XMMHUCCKHUX PEaKIUi, €CTECTBCHHO-HAYYHbIC METO/IbI TTO3HAHMS
— HaOJIIOJICHNE, U3MEPEHUE, MOJICITMPOBAHUE, IKCIICPUMEHT (PealIbHbIM U MBICIICHHBIH); CJIC0BATh IMPaBUIaM
MOJIb30BaHUS XUMHUYECKOW IMOCYI0N W J1a0OpaTOpHbIM OOOPYAOBAaHHEM, a TaKXKe MpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMHU TI0 BBIMIOJHEHUIO JIAOOPATOPHBIX XHUMHYECKHX OIBITOB IO
MOJTYYCHUIO M COOMPAHMIO Ta3000pa3HbIX BEHIECTB (BOJOPOJIA U KHCIOPOAA), IPUTOTOBICHHIO PACTBOPOB C
OmnpeAeaéHHOM MacCOBOM JI0JIed pPacTBOPEHHOIO BEIIECTBA, IIAHUPOBAThH M IPOBOAMTH XHMHUYCCKHE
OKCHEPUMEHTHI 110 PACIIO3HABAHHIO PACTBOPOB INEIOYEH W KHCIOT C IMOMOIIBI0 HHIUKATOPOB (JIAKMYC,
benondranen, METUIOPAHK U IPYTHE).

K koHumy oOydeHuss B 9 kJiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aTb
C(OPMHUPOBAHHOCTh y OOYYAIOUIMXCS YMEHHMM: pacKpbIBaTb CMBICI OCHOBHBIX XHMHYECKHX IOHSATHUI:
XUMHYECKHH DJIEMEHT, aTOM, MOJIEKYyJa, MOH, KAaTHOH, QHUOH, IPOCTOE BEIIECTBO, CIIO)KHOE BEILECTBO,
BaJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb OKUCIICHHS, XMMHUYECKas pEaKlMs, XMUMHUYECKas CBS3b,
TeIIoBOM 3(@exT peakuuu, MoOJib, MOJSPHBIE O00BEM, pacTBOp, AJIEKTPOJIMTHI, HEIIEKTPOJUTHL,
ANEKTPOJIUTUYECKAST JHUCCOLMALINS, PEAKIMM HMOHHOrO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
oOpatuMble ¥ HeEOOpaTHMblEe pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEAKLUU, OKHUCIIUTENb,
BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJIEHHE, aJUIOTpOIus, aM(pOTEpPHOCTb, XHWMHYECKasi CBA3b
(xoBaJIeHTHAas, MOHHAsI, METAJUINYECKasl), KpUCTAIIIMUECKAsl PeIIETKA, KOPPO3Us METAIUIOB, CIIJIaBbl, CKOPOCTh
XUMHYECKOM peaklMu, MNpeaenbHo pgomyctuMmas koHuentpamus [IJIK BemecTBa; wnmocTpupoBaTh
B3aMMOCBS3b OCHOBHBIX XMMHWYECKHUX IOHATHA W NPUMEHATh 3TH NOHATHUS NP ONHCAHMM BEIIECTB M HX
MIPEBPALICHHI; UCTIONB30BATh XUMHUUECKYIO0 CUMBOJIMKY JJIsi COCTAaBIEHUS (POPMYJT BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKLUI; ONPEAEIATh BAICHTHOCTD U CTENIEHb OKUCIIECHUS XUMUYECKUX 3JIEMEHTOB
B COCJIMHEHMSX PA3IMYHOTO COCTaBa, MPHUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COCAMHEHUH I10
dbopMynaM, BHJ XUMHUYECKOM CBSI3W (KOBaJIEGHTHAs, HWOHHAs, METAJIMYECKas) B HEOPraHMYECKHX
COEIMHEHUSX, 3apsA]l HOHA 10 XUMUYEeCKO dopMyie, XapaKkTep Cpelibl B BOJHBIX PACTBOpPaX HEOPraHMYECKHUX
COEIMHEHMH, TUIT KPUCTAIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbica [lepunoandeckoro 3akona .M. MenzaeneeBa u I€MOHCTPUPOBATh €r0 MOHUMAHHUE:
ONUCBHIBaTh M XapakTepu3oBaTh TaOnuuHyro ¢opmy Ileprognueckoll cucTeMbl XHMHYECKHUX 3JIEMEHTOB:
pa3nuyath MOHATUS «rJlaBHas moarpynna (A-rpynma)» um «mobounas noarpynna (b-rpymma)y, mamsie u
OoublIIMe TTePHOJIbl, COOTHOCUTh 0003HAUYEHUs, KOTOPbIe MMEIOTCS B MEPHUOAMUECKON TabJIuIEe, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsa] s1pa, oOliee YHucio
3JIEKTPOHOB U pacIipeieIeHUe UX 10 AJIEKTPOHHBIM CIIOSM), OOBACHATH O0ILIHE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB JJIEMEHTOB U UX COCJUHEHUN B Ipeenax MaJbIX IIEPUOAOB U ITIaBHBIX IOATPYIII C Y4ETOM CTPOEHUS
UX aTOMOB; KJIACCU(PHUIUPOBATH XUMHUECKUE FTI€MEHTHI, HEOPraHWYECKHE BEIEeCTBa,



XUMHAYECKHE peakiuu (10 YHCIYy U COCTaBY YYAaCTBYIOLIMX B PEAKLIMU BEUIECTB, I10 TEIUIOBOMY 3(deKTy, 1o
W3MEHCHHUIO CTETICHEH OKHUCIICHHS XUMHYECKHX OJJIEMEHTOB), XapaKTepHU30BaTh (OMHCHIBATH) OOIIHE H
cneumbnqecxne XUMHUYECKHE CBOMCTBA IMPOCTBIX U CJIOKHBIX BCIICCTB, NOATBCPIKAAA ONIMCAHUC ITPpUMEpaMU
MOJICKYJIIPHBIX W HMOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XHMUUYCCKHUX peaKm/HZ; COCTaBJISITb YpaBHCHHA
JJIEKTPOJUTUYECKON NUCCOLMALMKA KUCIIOT, IIEJI0YEH U COJIEH, ITOIHbIE U COKPAILEHHBIC YPAaBHEHUS PEaKIUi
HOHHOTI'O 06M€Ha, YpaBHCHUA peaKuMﬁ, MMOATBCPKAAOIUX CYIICCTBOBAHUC TE€HETHYECKON CBS3U MCKAY
BCIICCTBAMH PA3JIMYHBIX KJIACCOB; PACKPBLIBATH CYIIHOCTH OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
IOCPEACTBOM

COCTaBIICHHSI JICKTPOHHOTO OajaHca 3TUX peakluil; IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT

HX CTPOCHUS, BOBMOKHOCTHU

MMPOTCKAHUSA XUMHUYCCKUX HpeBpameHm”I B PA3JIMYHbIX YCJIOBHAX; BBIYHUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO
U MOJISIPHYIO MaccChl BEILECTB, MACCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa 10 (hOpMyJie COEAUHEHUS, MACCOBYIO
JI0JII0 BEIIECTBAa B pacTBOPE, IPOBOJUTH PACUETHI 0 YPAaBHEHUIO XUMUYECKOH peakuuu; coOIoaaTh MpaBuia
MI0JIb30BaHUs XMMUYECKOH MOCYIOM M J1abopaTOpHBIM OOOpYJOBaHUEM, a TAaKKe IpaBuiIa OOpalleHHs c
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKLIMSMHU IO BBIIOJHEHHUIO JAaO0OPATOPHBIX XMMHYECKHUX OMBITOB IO
MOJyYEHHUIO M COOMPAHMIO I'a3000pa3HbIX BELIECTB (aMMHaKa M YIJIEKUCIIOrO Tasa); MPOBOAUThH PEAKIIMH,
MIOATBEPKIAI0IIUE KAaYEeCTBEHHBIM COCTAaB Pa3jIM4YHBIX BELIECTB: PAaclO3HABATh ONIBITHBIM IIYTEM XJIOPH[-,
OpoMua-, noaua-, kapoboHar-, pocdar-, CUIUKAT-, CyJIbdaT-, THAPOKCHI-MOHBI, KATUOHBI AMMOHUSI U HOHBI
U3YYECHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPAax HEOPraHMYECKHUX BEILECTB; MPUMEHATh
OCHOBHBIE OIEpallud MbICIUTEIbHON JEATEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHe, o0oOIIeHue,
CUCTEMATU3alMI0, BBIABICHUE IPUYUHHO-CIEACTBEHHBIX CBA3CH — MU M3y4EHUS CBOWCTB BEILIECTB H
XMMHUYECKHUX PeaKLui, eCTeCTBEHHOHAyUHbIe METO/Ibl TO3HAHUS — HAOII0IeHUEe, U3MEPEHNE, MOJIEITMPOBAHHUE,
HKCHEPUMEHT (peaJibHbId U MBICICHHBIH).



IPABOCJIABHBIV KOMIIOHEHT

KJ1ace Tema Tema nmpaBOCIIABHOTO KOMIIOHEHTA
Xumusi — BaxkHas 00J1acThb TBopenue boxue. Co3nanue ObITHS U BEIICCTB
€CTECTBO3HAHUS U IPAKTUYCCKON borom. PazymHoe ycTpoCTBO MUpPa COTBOPEHHOIO
JIEeATEIbHOCTH YEJIOBEKA. Borowm.
Belectsa 1 XUMHYECKUE PEAKIUH. ["a3b1, )KUIKOCTU U TBEP/BIE BEIIECTBA.
Boznyx. Kucnopona. [lonsitue 06 okcumax Crpoenue miamenu. CBeuu, JaMIaibl.

biaronatueiii orons B Uepycanume.
Bonopoa. [TonaTue o kucaorax u coysix [Touemy BOOpOAa HET HA HALLIEH IIJIAHETE, HO BCE
COCTOHUT M3 aTOMOB BoJopoza?
8 Knacc Bopa. PactBopsl. [Tonsitue 06 ocHoBanusix | [lputun o Boze.
Jit:} P p )it

OcHOBHBIE KJIaCChl HEOPraHUYECKUX Huuto He BO3HMKAET U HUYTO HE Hcue3aeT Oec-
COC/TMHCHU. CJIETHO 110 COTBOPEHUIO BCEBBIIIHETO.
Ilepnonnueckuii 3akoH u Ilepuonnueckas | Kak ['ocoaps naér yenoBeky pa3ymMeHuUs U MBICIIH B
CHUCTEMAa XUMHNYCCKUX JJIEMCHTOB I[ . Pa3yMHBIX IIpeacIax. COTBOpeHI/Ie MHpa.
Menneneesa. Ctpoerue atoma OTKpbITUS YUEHBIX U UX MIPUHAIIIEHKHOCTD LIEPKBU
Xumuaeckasi cBs3b. OKHCIUTEIBHO- KTto ynepxuBaer aTombl Ipyr OKOJIO Apyra?
BOCCTAHOBUTEJIbHBIE PEAKIIUU
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX | B3anMOCBs3b )KUBOW U HEXKUBOU MTPUPOIBI,
peaxIuii. coTBOpEHHOU borom.
DIIEKTPOIUTHYECKAS JUCCOLIMAIIHS. Pa3ymnoe ycTpolicTBO Mupa coTBOpEHHOTO borom.
XHUMHYECKUE PEAKLIUU B PACTBOPAX
OO61mas xapakTepUCTHKa XUMUYECKUX [Toct, upeBoyroue, HICKyCCTBEHHOE MMUTAHUE.
anemeHToB VIIA-rpynmel. ["amorensr
OO61mas xapakTepUCTHKa XUMUYECKUX CepoBOAOpO M YrapHblii ra3 sisl, oJHaKo ['ocrioapb
3JIEMEHTOB V|A-rpyr[n],1. Cepa ueé pacropsaunIICs TakK, YTO OHHA MCUYE3aI0T 3a CUET
COeMHEHHs KHCIIOpO/ia BO3/TyXa.
OO0mas XxapakTepuCcTUKa XUMHUECKUX OsoH — 51 1 noIb3a
aneMeHToB VA-rpynnsl. A3oT, pochop u

9 kiacc

NX COCAUHCHUA

OO011ast XapaKTepUCTHKA XUMHYECKUX
snemMeHToB |VA-rpynnsl. Yriepoa u
KPEeMHHUH U UX COCTUHEHUS

CYIJ_IeCTBOBaHI/Ie KHM3HHU Ha 3€EMIJIC.

OO011Ke CBOMCTBA METAJIOB

Meramueckue npeaMeTsl, IPUMEHSIEMBIE B
Bborocnyxenun I1o3o1049eHHbIe U TOCEpEOPEHHBIE
KYIIOJIa XPaMOB U IPEIMETOB CBSIICHHOACHCTBHS.

Baxkneiimue MeTamibl 1 UX COSTUHEHUS

Kpecr, xanumno, moacBeYHUKH, TUKUPUNA, TTOTHP U
JIp. METAJUTHYECKUE TIPEAMETHI, TPUMEHSIEMBIC B
borocnyxennun

BemecTBa u maTepuaisl B KU3HU

YCJI0OBCKAa

CBoOopa uenoBeka, gapoBanHas ['ocrogom




TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
HanmMmeHnoBaHue
Ne KomnuectBo
/ pasAcioB u TEM Conepxanue 00ydeHus OCHOBHBIE BUJIBI JIEATEIEHOCTH 00YHaIOIUXCS
/o 4acoB

y4eOHOT0 IpeaMeTa

Pasznea 1. [lepBoHayaibHble XMMHUYECKHE TOHATHUS

1.1

XuMus — BakHas
001acThb
€CTECTBO3HAHUS U
MPAKTUYECKOU
JIeSITEILHOCTH
YeJIoBeKa
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IIpeamer xumMuu. Pons XMMUHU B KU3HA
yesoBeKka. XUMUs B CUCTEME HayK. Tena u
BeniecTBa. OU3NUECKUE CBOMCTBA BEIIECTB.
ArperatHoe cocrosiHue BewecTs. [lonsaTue o
MeTo/ax MO3HaHUs B XUMHUH. YUCThIE BellecTBa
U CMECH.

CrniocoOsI pa3aeneHus cMecei.

Xumuueckuii Ixcnepumenm:

Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCYI0H, C
paBUJIaMu pabOTHI B TaOOpaTOpUH U
npueMaMu oOpaleHus ¢ 1abopaTopHbIM
000pyTOBaHUEM.

duznyeckue cBOWCTBA 00Pa3IoB
HEOPraHUYECKHUX BEIECTB — METANIOB U
HEMETAaJIOB.

CrniocoOsl pa3zaenenus cmeceit (puiabTpoBaHue,
BBITIAPUBAHUE, TUCTUIUIAIINS, XpoMaTorpadust).

PackpbIBaTh CMBICI U3Y4aE€MBIX MTOHATHH.
PackpbIBaTh pojib XUMHHU B IPUPOAE U KUZHU
YyesoBeKa, €€ CBA3b C IPYTMMU HayKaMu.
PaznuuaTh yuCTHIE BElLIECTBA U CMECH;
OJIHOPO/IHBIE Y HEOJTHOPOAHbIE cMecU. Paznuyath
(1)I/I3I/I‘-ICCKI/IC U XUMHWYCCKHUEC ABJICHUA.
CrnenoBath alnropuTMam HCIOIb30BaHUS
9KCHEPUMEHTAIbHBIX METOI0B — HAOIIOACHUS U
skcnepuMenTa. HabmonaTh v onuceiBaTh
O00BEKTHI IMPH MPOBEACHUH IEMOHCTPALUI U
71a00paTOPHBIX OIBITOB 110 U3YYEHUIO
(u3MYEeCKUX CBOMCTB BELIECTB, CIIOCOOOB
pa3/ieJIeHUs1 CMECEU BEILECTB.

[IpoBOANTH XUMUYECKHI SKCTIEPUMEHT NIPH
paszeneHnn cMece (Ha mpruMepe OYUCTKU
MOBapeHHOI coM) B X0




Jlabopamophvie onvimol:

W3ydyenne wu  onucaHue  (QU3NYECKHX
CBOWCTB 00pa3uoB
BEIIECTB.

HCOPTraHN4YCCKUX

N3ydenue ciocoboB pazzenenus cmecei (¢
TMOMOIIbI0 MarHUTA).

Ipakmuueckue pabomul:

Ne 1. IlpaBuna paboTsl B 1abopatopuu ¥ IpUEMbI
oOpareHus ¢ 1abopaTOpHBIM 000pYIOBaHUEM.
Ne 2. Paznenenue cmeceil (Ha mpumMepe OUUCTKH
MIOBapEHHOI COJH)

npaktuueckoi padotsl Ne 2. CriegoBatb
MpaBujIaM IOJIb30BaHU XUMUYECKOU MMOCYA0U U
1abopaTOpHBIM 000PYIOBAaHUEM, a TAKKE
npaBujIaM OOpalIeHHs C XUMHUYESCKIUMHU
BEIleCTBAMM

B COOTBETCTBUM C MHCTPYKLIHUEH MTPHU

BBITIOJIHCHUH MPAKTHYEeCKOW paboThl Ne 1.

BeicTpauBarh pa3BEpHYTHIE TUCEMEHHBIE U
YCTHBIE OTBETHI C OOPOW HA MHPOPMALIUIO U3
y4eOHHKA U CIIPAaBOYHBIX MaTEPHAJIOB,
IPAMOTHO UCII0JIB30BaTh N3Y4ECHHBIN
NOHATUMHBIN annapar Kypca XUMUHU

1.2.

BemiectBa u
XUMHNYCCKHUC
peakiu
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ATOMBI U MOJIEKYJIbl. XUMUYECKHUE DJIEMEHTHI.
CHUMBOJIBI XUMUYECKUX 37IEMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBAa. ATOMHO-MOJIEKYJISIPHOE
Y4YEHUE.

Xumunyeckass ¢opmyna. BaneHTHOCTH aTromoB
XUMHYECKHUX DJIEMEHTOB.

3aKOH IMOCTOSHCTBA COCTaBa BEIIIECTB.
OtHocuTenbHas aTOMHAs Macca.
OtHocuTenbHas MOJIEKYJIIpHAS macca.
MaccoBass 0] XMMHYECKOrO »JJIeMEHTa B
COCIUHEHMU.

OnpenensaTs NpU3HAKK XMMUYECKHX PEaKLUil,
ycnoBus ux npotekanus. OOBSICHATH CYIIHOCTb
(UBNYECKUX M XUMUYECKHX SIBIICHUH C TOUKH
3pEHHsI AaTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
Knaccudunuposars xXumMuyeckue peakiuu (o
YHCIy M COCTaBY pearupyrommx u
00pa3yromuxcs BEIIECTB).

CocraBiiath hopMysbl OMHAPHBIX BEIIECTB 110
BAJECHTHOCTH M ONPENENATh BaJIEHTHOCTH 110
(opMyraM BEIIECTB.




KonmuectBo BemectBa. Monbs. MossipHast Macca.

B3anmocBs3b KOJIMYECTBA, MACChl U YUCTIA
CTPYKTYPHBIX €IMHUI] BellecTBa. Pacuérsl 1o
(dhopMyliaM XUMHYECKHUX COSAMHCHHIA.
DU3NYECKUE U XUMUYECKHUE SABICHUA.
Xumuyeckasi peakius U e€ mpu3HaKu.

3aKOH COXpaHEHHS MacChl BEILIECTB.
XUMHYECKUE YPABHEHHUS.

Knaccudukanmss XuMHUECKUX PEaKIHi
(coenuHeHust, pa3oKeHHs, 3aMEIICHUS,
oOMeHa).

Xumuueckuit Ikcnepumenm:
Jemoncmpayuu:

dusnyeckue CBOMCTBa 00pa3oB
HEOPraHUYECKHUX BEIIECTB — METAJJIOB U
HEMETAJIOB.

OO6pa3siibl BEMIECTB KOJIMYECTBOM | MOJIb.
®dusnueckue sBIeHUs (TUTABJICHUE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE,
KHUIICHUE U KOHJICHCAIUS BOJIBI).
XuMmudeckue siBJieHus (TOpeHne CBEYH,
MMPOKAJTUBAHUE METHOM TIPOBOJIOKH,
B3aUMOJICICTBUE CO/IbI WJIM MEJIa C COJITHOM
KHUCJIOTOM).

HaGmonenrne mpu3HaKoB MPOTEKAHMS
XUMHUYECKUX peakuuii (pa3ioKeHue caxapa,
B3aUMOJIEVICTBUE CEPHOU KHUCIOTHI C XJIOPUAOM
Oapusi, TOTy4YSHHE U PA3I0KECHHIE THAPOKCUAA
menu (1) mpu HarpeBanum, B3auMoOCHCTBHE
xkene3a ¢ pactBopom coiid Meau (I1). OnsIThl,

PaccraBnsaTh KO3 UIMEHTHl B YpaBHEHUSX
XUMHYECKHX peaknwii. Habmonate u
OIMCHIBATh OOBEKTHI MPU MPOBEICHUH
JeMOHCTpaUi 1 1a00paTOPHBIX OIBITOB.

bopmynam
YPaBHEHUSIM

HpOBOIII/ITB BBIYMCIICHUA 10

XUMAYECKHX  COCIMHEHHH U
XUMHUYECKHUX PEAKLIUN.
[TpuMeHsTh ecTeCTBEHHO- HAYYHBIE METOBI
IO3HaHUA (B TOM 4Mcie HAaOIoAeHuUE,
MOJICIUPOBaHKE, SKCIIEPUMEHT U OCHOBHBIE
olepalyy MbICIUTEIbHON eI TEIbHOCTH
(cpaBHeHUeE, KIaccupUKaIs)

BricTpanBathk pa3BEpHYThIE NUCbMEHHBIE U
YCTHBIE OTBETHI C OOPON Ha UHPOPMALIUIO U3
y4eOHHKa U CTIPaBOYHBIX MaTepPHAaJIOB,
I'PaMOTHO MCHOJIb30BATh U3yYECHHBIH
NOHSATHIHBIN anmapaT Kypca XMMUU




WUTIOCTPUPYIOLINE 3aKOH COXPAHEHUSI MACCHI.
Jlabopamopusie onvimwi: Co3nanue

MOJIeJIeH MOJIEKYIT (IIapOCTEePKHEBBIX ).
Onucanue (QU3MUECKUX CBOWCTB 00pa3loOB

HCOPraHNM4eCKUX BCIICCTB — MCETAJIOB U
HEMCTAJJIOB.

Habmronenune gusndeckux (T1aBiIeHHnE BOCKa,
TastHUE JIbJIa) U XUMHUYECKUX (TOpEeHUE CBEYH,
MIPOKAJIMBAHNE MEJHOMN MPOBOJIOKH) SIBICHUH.
HabGmtonenne u  omnMcaHue  NPU3HAKOB
IIPOTEKaHUsI XUMHUECKUX PEaKIHUi pa3HbIX
THUIIOB.

Buviuucnenus: OTHOCUTENBHOW MOJIEKYJISIPHON
Macchl BELIECTB, MOJISIPHON MaccChl, MacChl
BEIIECTB, MACChl U KOJIMYECTBA BEIIECTBA;
MacCOBOM JOJIM XUMUYECKOTO 3JIEMEHTA 10
dhopmyne coeMHeHuUs;

10 YPaBHEHUSIM XUMUYECKUX PEAKIUil:
KOJIMYECTBA, MACCHI BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, MacCE PEareHTOB WM IIPOJYKTOB
peakuuu

Hroro no pasaeny
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Paspnen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BELeCTB

2.1 Boznayx. Kucnopon.
[Tonsitue 00
OKCHJIaX

6

Bo3zayx — cmech razoB. CocTaB BO3ayXa.
Kucnopoxa — 31neMeHT U IpocToe BEHIECTBO.
HaxoxxneHue kuciopoaa B MpUpOJIE,
(bU3MIecKre 1 XMMUYECKHE CBOMCTBA (peaKkIuu

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY IS
cocTaBJIeHUs] (OPMYJI BEIIECTB, MOJIEKYIISIPHBIX
YpaBHEHUH XUMHUUYECKUX PEaKIMi C y4acTHEM
KHUCJIOpoJia. XapaKTepru30BaTh (OMUCHIBATH)




ropenusi). Okcupsl. [Ipumenenue kuciaoposa.
CriocoObI mosTyyeHHst KUCIOPOAa B J1a00OpaTopuu
U POMBINUIEHHOCTU. KpyroBopoT kuciaopoa B
npupojae. O30H — aJuTOTpOITHAsS MOAU(DHUKATIHS
kuciopoaa. TernnoBoit 3 hexT XuMHUIecKoi
peaKkuuu, TepPMOXUMUYECKIE YPABHEHHUS, IK30-
Y DHAOTEpPMUYECKUE peakuy. ToIInBo: yroib u
MeTaH. 3arpsi3HeHHe BO3yXa, YCUIICHUE
napHUKOBOTO 3 deKra, pa3pylieHne 030HOBOTO
cI10s1.

Xumuueckuit Ikcnepumenm:

Jemoncmpayuu:

KauecTBeHnHoe onpezenenue coaep:kanus
KHCJIOPO/Ia B BO3AYyX€E

[Tonydenue, cobnpanue, pacrio3HaBaHUE U
M3y4eHHe CBOICTB kucinopoaa. Habmonenue
B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOBHUKHOBEHUS U MPEKPAIICHUS
ropeHus (1moxapa).

Jlabopamopmuwiii onvim:

O3HakomIeHHE C 00pa3aMy OKCUJIOB U
onHUcaHue UX CBOUCTB. [Ipakmuueckas
paboma: Ne 3. Tlomy4uenue u coOupanue
KHUCJIOPO/JIa, U3YUEHHUE €T0 CBOMCTB.
Buviuucnenus: MOIEKyJISIpHON Macchl KUCIOPOaa
Y 030Ha HA OCHOBAaHWH aTOMHOM MaccChl
XUMHUYECKOTO AJIEMEHTa; KOJTMYeCTBa, MacChl
BEIIECTBA [0 YPAaBHEHHUSIM XUMUYECKUX peakUuit

COCTaB BO3/yXa, (PU3UYCCKUE U XUMUICCKHE
CBOMCTBA KHCJIOPO/Ia, CIOCOOBI €T0 MOJTyYeHUS,
MIPUMEHEHUE U 3HAYCHHE B MPUPOJIC U KUZHU
yesnoBeka. CpaBHUBATH PEAKLIMU TOPEHUS U
MCJICHHOTO OKHCIICHHS.

OOBACHATH CYIIHOCTh IKOJOTHUYECKHUX MTPOOJIEM,
CBSI3aHHBIX C 3arpsI3HEHUEM BO3/yXa.

CnenoBath npaBuiiaM 0€301acHOM pabOThI B
71a60paTOpUHU MPHU UCTIOJIB30BAHUU XUMUYECKOM
HOCY/Ibl M1 000PYIOBaHUS, a TAKXKE MPaBUIIaM
oOparieHus ¢ TOPIOYUMH BEIIECTBAMH.
[InanupoBaTh ¥ OCYIIECTBIATH HA IPAKTUKE
XUMUYECKHUE SKCTIEPUMEHTHI, TPOBOIUTH
HaOJII0/ICHUS, JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM
SKCIIEPUMEHTa TIPU MPOBEJICHUH Ta00OPATOPHBIX
OTIBITOB U MPAKTUYECKON pabOTHI.

BBIUKCIISATH KOJIMYESCTBO BellecTBa, 00BEM rasa
1o ¢popMyiIaM.

VYyacTBOBaTh B COBMECTHOM paboTre B
rpyIIe.

BricTpauBath pa3BEpHyThIE TUCEMEHHBIE U
YCTHBIE OTBETHI C OMOPOH Ha MH(OPMALIUIO U3
yueOHHUKa U CIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCIMOJI30BATh U3YUYEHHBIN MOHATUMNHBIN armapar
Kypca XUMHUHU




2.2

Bonopoa. Ilonstue
KHCJIOTaX U COIAX

0

Bonopoa — 3neMeHT B mpoCcTOoe BEMIECTBO.
Haxoxnenue Bogopoaa B mpupoje,
(bU3mYecKre 1 XMMUYECKHUE CBONCTBA,
MIPUMEHEHHUE, CIIOCOObI moydeHus. Kucinorer
1 coyit. MossipabIii 00bEM Ta30B. PacuéTer 1o
XUMUYECKUM YPaBHEHUSM.

Xumuueckuii 3xcnepumenm:
Jlemoncmpayuu:

[Tonydenue, coOnpanue U pacro3HaBaHUE
BOJIOpO/IA.

BsaumozeiicTBre Bogopoaa ¢ okcugom meau (11).
Jlabopamopmuwiii onvim:

BzanmoneiicTBHEe KUCIOT ¢ METaJIaMM.
Ilpaxmuueckas paboma.

Ne 4. Tlonyyenue u coOupanue BOAOpoO/a,
W3YYECHHUE €r0 CBOMCTB.

Buviuucnenus:

00bEMa, KOJIMUECTBA BEIIECTBA ra3a II0 ero
WU3BECTHOMY KOJMYECTBY BEUIECTBA WIH
00BEMY;

00BEMOB ra30B MO YPAaBHEHUIO PEaKIIUU HA
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHHI Ta30B

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHI U
MIPUMEHATH 3TU MOHATHUS IPU ONMCAHUU CBOWCTB
BEILECTB U UX IIPEBPAILlCHU. XapaKTepU30BaTh
(ormmchIBaTh) (PU3NUECKUE U XUMUYECKUE
CBOICTBa BOJOPO/Ia, CIIOCOOBI €r0 MOJIy4YEHHUs,
MIPUMEHEHHUE.

Cobupats mpubop IS TOTYISHHS BOJOPO/IA.
Hcnonp30BaTh XMMHYECKYH0 CHUMBOJUKY IS
cocTaByieHUs] (POPMYJT BEIIECTB, MOJIEKYIISIPHBIX
YpaBHEHUN XHMHMUYECKUX PEAKUUNA C Y4acTHEM
BOJZIOpOAa. BblUMCIATE  MOJSPHYIO — Maccy
BEIIECTB; KOJMYECTBO BelIECTBAa, 00BEM Tasa,
Maccy BEIIECTBa;

[IpoBOAUTH pacy€ThI 110 YpAaBHEHUSIM
XUMUYECKUX PEAKIUi: KOJTUYECTBA, 00BEMA,
Macchl BELIECTBA 110 U3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHToOB WIH MPOIYKTOB
peakiui.

CrnenoBath mpaBuiiaM 06€30MacHOI paboTHI B
1abopaToOpUHU MPHU UCTIOJIB30BAHUN XUMUYECKOM
MOCY/Ibl M1 000PYIOBaHUS, a TAKXKE MpaBUIaM
oOparieHus ¢ TOPIOYMMH BEIIECTBAMH B OBITY.
[InanupoBaTh U OCYIIECTBIATH HA TPAKTUKE
XUMUYECKHUE IKCTIEPUMEHTBI, TPOBOIUTH
HaOII0ICHNS, JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM
SKCIIEPUMEHTA. Y 4aCTBOBATh B COBMECTHOM
pabote B rpytie




2.3

Bopna. PactBopsl.
[Tonstue 06
OCHOBAHUAX

@dusnyeckue CBoMcTBa BOAbl. Boma kak
pacTBOpUTENb. XUMHUYECKUE CBOMCTBA BOBI.
OcHoBanus. PactBopsl. Posib pacTBopoB B
MPUPOJE U B )KU3HU yenoBeka. Kpyrosopor
BOJIbl B IPUPOJIE. 3arpsi3HEHUE IPUPOIHBIX
BoJ. OXpaHa U OYUCTKA IPUPOAHBIX BOJ.
Hacepimiennbie 1 HEHACHIIICHHBIE PACTBOPHI.
PactBopumMocTs BeliecTB B Bojie. MaccoBast
J10JI BEILIECTBa B pacTBOPE.
Xumuueckuii IKcnepumenm:
Jemoncmpayuu:

PactBopeHnue BewecTs ¢ pa3auyHoOu
PacTBOPUMOCTHIO.

BsaumopeiicTBue BoAbl ¢ MeTalIaMH (HATPUEM U
KaJIBITUEM ).

HccnenoBanue pacTBOPOB KUCIOT U LIEIOUYEH C
MOMOIIBIO UHIUKATOPOB.

Jlabopamopnvie onvimol

HccnenoBanmne oco0eHHOCTEN PaCTBOPEHHUS
BELIECTB C Pa3IMYHOI pacCTBOPUMOCTHIO.
[IpuroroBnenue pacTBOpOB C
ONpeAcIEHHON MacCOBOM nonen
pacTBOPEHHOTO BEIIECTBA.

Ipakxmuueckasa paboma

No 5. ITpurotoBiieHHE PaCTBOPOB C
onpeAeNIEHHON MacCOBOM J10JI€H PaCTBOPEHHOTO
BEILECTBA. Bwiyucnenus: ¢ UCIOJIb30BaHUEM
MOHATHUSA «MAacCOBas J0JIs BEIIECTBA B paCTBOPE»

PackpbiBaTh CMBICII H3y4aeMbIX IIOHATHH W
IPUMEHATH 3TU IOHATHUSA IIPU OIMCAHUU CBOWCTB
BELICCTB U UX NPEBPAILCHUN.

XapakTepru30BaTh XMMUYECKHUE CBOMCTBA BOJBI,
€€ poJIb KaK pacTBOPUTEINS B IPUPOIAHBIX
npoueccax. CocTaBIIATh ypaBHEHUS XUMHUYECKUX
pEaKUHnii C y4aCTUEM BOJBI.

OOBSCHATH CYIIHOCTH 3KOJIOTMUECKUX IPOOIIEM,
CBSI3aHHBIX C 3arpsI3HEHUEM ITPUPOIHBIX BOJ,
CIOCOOBI OYMCTKH BOJIbI OT MpUMeEcel, MEPHI 110
OXpaHe BOJ| OT 3arpsi3HEHUS.

[1nanupoBaTh U OCYIIECTBIIATh Ha MPAKTUKE
XUMHMYECKHE IKCIIEPUMEHTBHI, IPOBOIUTH
HaOJIr0/IeHUs, 1eJ1aTh BBIBOJIBI IO Pe3y/bTaTam
SKCIIEPUMEHTA IIPH NPOBEIEHUH J1a0OPATOPHBIX
OTIBITOB U MPAKTUYECKON pabOTHI.

CrnenoBath npaBuiiaM 0€30MacHOI paboThI B
71a00paTOpUH TP MCTIOJIb30BAHUHM XUMUYECKON
HOCY/Ibl U 000PYAOBAHMUS.

[IpoBOogUTH  BBIUMCIEHHS C IPUMEHEHUEM
MOHATHSL  «MaccoBas JIOJIsI  BELIECTBa B
pacTBope».

BricTpanBath pa3BEpHyThIE INCEMEHHBIE U
YCTHBIE OTBETHI C OTIOPOM Ha MH(OPMALIUIO U3
yueOHHUKa U CIPAaBOYHbBIX MAaTEPUAJIOB, IPAMOTHO
(u3nyuecKkre U UCTOIb30BaTh U3yYEHHBIN
MMOHSATUHHBIN anmnapar Kypca XuMuu




2.4

OCHOBHBIE KIaCCHI
HEOPTaHUYECKUX
COCTUHEHUN

11

Knaccudukanms HeopraHM4ecKux CoeTMHEHUH.
Oxcunel. Knaccudukarus OKCHIOB:
coneoOpa3yromure (OCHOBHBIC, KUCIOTHBIE,
aM(doTepHBIC) U HECOJICOOPA3YIOIITHE.
Howmenxkiarypa okcuioB. duznueckue u
XUMHUYECKHE CBOMCTBA OKCHAOB. [lomyuenue
okcunoB. OcHoBanus. Kiaccudukanus
OCHOBAHMI: MEIO0UU U HEPACTBOPUMBIE
ocHoBaHus. HomeHkaTypa oCHOBaHHiA.
du3nyeckne U XUMUUECKIE CBOMCTBA
OCHOBaHHI.

[TonyueHnue ocHOBaHUN.

Kucnotsl. Knaccudukanus kucior.
Homenknarypa kucnot. @uznueckue u
XUMHYECKHE CBOMCTBA KUCIIOT. Psp
aktuBHOCTH MeTa/llioB H.H. bekerosa.
[Tonyuyenue KuCIOT.

Comu. Homenknatypa coneit. @uznueckue u
XMMHYECKHE CBoWcTBa coiieid. Ilomyuenue
coJIeii.

I'enetnueckas CBA3b MCKIAY Kj1acCaMu

HCOPTraHNYCCKUX CoeijIHeHI/Ifl.

Xumuueckuii IKcnepumenm:
Hemoncmpayuu:  OOpa3lbl  HEOPraHUYECKUX
BEIIECTB PA3TUYHBIX KIIACCOB.

WUTIOCTPUPYIOIIHE

CBOMCTBA KJIaCCOB HCOPTaHNYCCKUX BCILCCTB.

OHBITBI, XUMHYCCKHE

Knaccudunuposars n3ydyaeMmble BellecTBa M0
coctaBy U cBoiicTBaM. COCTaBIATH (hOPMYJIbI
OKCHJIOB, KMCJIOT, OCHOBaHHUM, COJICH U
Ha3bIBaTh UX I10 MEXIYHApPOIHON
HOMeHKIatype. [Iporno3upoBars cBONCTBA
BEIIECTB HA OCHOBE OOIINX XMMHUYECKUX
CBOWCTB M3yYECHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCATCA.

CocTaBisATh MOJIEKYJISIPHBIC YPAaBHEHUS PEAKIIUH,
WJUTIOCTPUPYIOIINX XMMHYECKHE CBOMCTBA U
CIIOCOOBI MOJIYYCHU A BCUICCTB U3YYCHHBIX
KJIACCOB/TPYIII, a TAaK)Ke MOATBEPKIAIOIIIX
TEHETUYECKYIO B3aUMOCBSA3b MEXKAY HUMH.
[Ipon3BOAUTE BEIYKMCIIEHUS 110 YPABHEHUSIM
XUMUYECKUX peakuuid. [ImanupoBats n
OCYUIECTBJISATh HA MPAKTUKE XUMHUECKHE
AKCIIEPUMEHTHI, IPOBOIUTH HAOIIOCHHUSI, IENaTh
BBIBOJIBI 110 pe3yJIbTaTaM SKCIIEPUMEHTA MPU
MIPOBEJICHUU JIA0OPATOPHBIX OMBITOB U
MPaKTUIECKUX PaboT.

CrnenoBath paBuiiaM 0€30MacHOM pabOThI

B JJaOOpaTOpUH TIPH UCTIOJIb30BAHUHU
XUMHYECKON TTOCYIbI U 000PYI0BAHHMS.
BricTpauBath pa3BEpHYTHIE MUCBMEHHBIE
YCTHBIE OTBETHI C OMOPON Ha WH(GOPMAITHIO U3
yueOHHMKa U CIPAaBOYHBIX MAaTEPUAJIOB, IPAMOTHO
HCMOJIb30BAaTh U3YYEHHBIN MMOHATHUIHBIN amnmapar
Kypca XUMUHU




Jlabopamopnuie onvimol

Omnpenenenue pacTBOPOB KUCIIOT U LIEJIOUEN C
IIOMOILbIO UHIAUKATOPOB. M3yueHue
B3aUMOJCUCTBUSA KUCIIOT C METAJIaMH,
peakuuii HeuTpanuzauuu. Bzaumonencreue
pacTBOpa CEpHOM KHUCIOTBI C OKCUIOM MEIH
(.

[losydyeHne HEPaCTBOPUMBIX OCHOBAHUH.
BeITecHeHHE OAHOTO MeTaJlIa APYTUM U3
pacTBopa coiu.

IIpakmuyeckas paboma

Ne 6. Pemienue sxkcneprMeHTaNbHbIX 3a/1a4 110
TeMe «BakHelIne KI1acCbl HEOPraHMYECKUX
COCIMHEHUI.

Buiuucnenusa:

10 YPAaBHEHUSIM XUMUYECKON PEAKIUU:
KOJINYeCTBa BEIECTBa, 00bEMa, MacChl IO
U3BECTHOMY KOJIMYECTBY BEILLIECTBA, 00BEMY,
Macce peareHTOB WIH TPOAYKTOB PEAKIIUU

Hroro no pasneny: 30

Paznen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucremMa xumudeckux 3j1eMeHToB /[, . MenaeseeBa. CtpoeHne aToMoB. XHUMHYeCKasi
cBsI3b. OKHUC/INTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUA




3.1

Ilepuonnueckuii
3aKOH U
[lepuonnueckas
CHUCTEMa XUMUYECKUX
snementoB /. M.
Meunneneesna.
Crpoenue aToma

IlepBble MONBITKYU KJIacCU(PUKALIUN
XUMHMYECKHX 3JIeMeHTOB. [lonsaTe o rpynmnax
CXOJHBIX 3JIEMEHTOB (I1LIEI0YHbIE U
LIEJI0YHO3EMENbHBIE METAILIBI, TAJIOI€HBI,
UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE
00pa3yroT aM(oTepHbIE OKCUIBI U THIPOKCUIBI.
[Iepnonnueckuit 3akoH. Ilepuonnueckas
CHUCTEMA XMMHUYECKHUX IEMEHTOB

J.1. Menneneesa. KopoTkonepuonnas u
JUTMHHOTIEpUOIHAS (POPMBI

[leproanueckoi CUCTEMbI XUMHUYECKUX
anemenToB J[.M. Menneneesa. Ilepuoasl u
rpynnsl. DU3NYECKUl CMBICIT IOPAAKOBOTO
HOMEpa, HOMEPOB MEpHOJia U IPYIIIbI AIEMEHTA.
Crpoenne aromoB. CocTaB aTOMHBIX SJEp.
N3ortonsl. DnekTpoHbl. CTpOEHHE IIEKTPOHHBIX
000JI04€K aTOMOB MEPBBIX

20 XMMHYECKHX DJIEMEHTOB

Ileproguueckoit cUCTEMBI

JN. Meneneesa. XapakTepucruka

XHMHYECKOT'0 dJIEMEHTa
no ero mnosuoxeHuto B Ilepuoanueckoil cucreme
.. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJryca aTOMOB
XHUMHYECKHUX 3JIEMEHTOB, METAIUTHYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIIAM U
nepuoaam. 3Hauenue lleproanueckoro 3akoHa u
[Tepronuueckoit CUCTEMBI XUMUYECKHX
3JICMCHTOB JIs1 paBBI/ITI/ISI HayKI/I nu HpaKTI/IKI/I.
J.. MenneneeB — y4€HbIN U TpakJaHUH.

PackpbiBaTh CMBICII IEPUOJUYECKOTIO 3aKOHA.
OnuceIBaTh CTPOCHUE TAOINLIBI
«IIepuoguyeckas cucreMa XUMHYECKHUX
anemenToB .M. Menneneesa». MonenupoBarb
CTPOCHHE aTOMa, YHEPIreTUUYECKUX YPOBHEH U
IIOlypPOBHEH IPU IIOMOIIX PUCYHKOB,
AJIEKTPOHHBIX KOH(QUTYPAIUI U JIEKTPOHHO-
rpapuaeckux popmyi. [loscHATh puzndeckuit
CMBICJI IOPSIAKOBOIO HOMEPA, HOMEPOB IIEPHOA
Y TPYIIIBI 2JIEMEHTA.

XapakTepru3oBaTh XMMUYECKUE JJIEMEHTHI
IIEPBBIX TPEX MEPUOAOB, KAIIUM, KAJIBIIUM U UX
COEIMHEHMS 110 NoNoKeHuo0 B [lepuognueckoit
cucteme JI.M. Menaeneena.

OOBscHATH oOO0IIME 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB XUMUYECKHUX JJIEMEHTOB

(n3mMeHeHune paanycoB aTOMOB,
AJIEKTPOOTPUIIATEIHHOCTH, BaJE€HTHOCTH) U
UX COEIMHEHUU B Mpefenax MajbIX

NEepUOJIOB M TJABHBIX HOATPYHI C y4&TOM
CTPOEHUS X aTOMOB;

VYyacTBOBaTH B COBMECTHOW paboTe B mape
WJIM TpyIIE.

BricTpanBath pa3BépHYThIE NTUCHMEHHBIE U
YCTHBIE OTBETHI C OOPON Ha UHPOPMALIUIO U3
y4eOHHUKA U IPYTUX UCTOYHUKOB, B TOM UHCIIE
HNurepHera




Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmMopeiicTBre ruapoKcuIa IMHKA ¢
pacTBOpaMM KHUCIIOT U LIETOYEH.
MopenupoBaHue CTPOCHHS MOJIEKYJ TpU
ITOMOIIIM PUCYHKOB, MOJICIICH,
ANEKTPOHHBIX U CTPYKTYPHBIX (PopMyI.
Tabmuua «Ileproanueckas cucrema
XUMHUYECKUX djiemeHToB .M.
MenaeneeBay.

Jlabopamopnvie onvimoi

O3HakoMIJICHHE C 00pa3liaMyi METaJJIOB U
HEMETAaJLIOB

3.2

XUMHYECKAsA CBI3b.
OKHUCITUTENTFHOBOCCTAHOBUTEILHEIE
peakuuu

Xumunyeckas cBsi3b. KoBaneHTHas (monsipHast
Y HETOJISIPHAS) CBSI3b.
DNEeKTPOOTPULIATETLHOCTh XUMHUYECKUX
aneMeHToB. MoHHas cBsi3b. CTeneHb
okucyieHus. OKUCIUTEIbHO-
BOCCTaHOBUTENBHBIE peakiuu. [Ipouecchr
OKHCIICHHUS U BOCCTaHOBJICHUS. OKHUCIIUTEIH
M BOCCTAaHOBHUTEIN. XUMHYCCKUN
IKCIIEPUMEHT: U3y4eHHE 00pa3IloB BEIIECTB
METAJJIOB U HEMETAJIJIOB, B3aUMO/ICHCTBUE
THAPOKCH/IA IMHKA C PACTBOPAMHU KUCIIOT H
1IeJ104€el, MPOBEICHUE OMBITOB,
WJUTFOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIii (ropeHue,
peaKINu Pa3I0KEHUs, COSTUHECHHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, WUTIOCTPUPYIOIIHE MIPUMEPBI

PaCKpBIBaTB CMBICJI H3YYaCMBbIX MMOHATHUH.
OHpe,Z[eJIHTB BUJT XHMHYECKOH CBs3U B
COCINMHCHNU.

MopenupoBaTh CTpPOSHHE MOJIEKYJI HpU
HIOMOIII PUCYHKOB, MOJIENIEH, DTIEKTPOHHBIX
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS
cocTaBlIeHUs (POPMYJT BEIIECTB,
9JIEKTPOHHOTO OajaHca peakuui.
OmnpenensaTh CTENEHb OKUCICHUS aTOMOB
XUMHAYECKHX 3JIEMEHTOB 10 (hopMynam u
COCTaBJIATh (GOPMYJIbI OMHAPHBIX
COCJIMHEHUH 110 CTETICHW OKHCIICHHUS aTOMOB
XUMHAYECKHX 3JIeMeHTOB. OnpenensTh
OKHCITUTEh U BOCCTAHOBUTEINb. PaccTaBisaTh
KO2(PPHUIIMEHTHI B CXeMaX MPOCTHIX
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUi
METOJIOM 3JIEKTPOHHOTO

Oananca.




OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii| HabmroaaTh XMMUYECKUE OMBITHI 110
(ropenue, peakmuu pas3oKeHus, IIaHy, aHAJIU3UPOBATh U JCJIaTh
COCTMHCHHS) BEBIBO/IBI.

Ucnons3oBate UKT mns cozmanns MoaeieH,
IIOATOTOBKH IPE3CHTALINMN,

JIOKJIaJ(0B II0 TEME.

BricTpaunBath pa3BEpHYTHIC MUCHMEHHBIE

U YCTHBIE OTBETHI C OMNOpPOW Ha
uHdopmanuo u3 y4eOHHKA M JIPYTHX
HCTOYHUKOB, B TOM 4mcie VHTepHeTa u

CTPYKTYPHBIX (POPMYIL.
Hroro no pazneny 15
PesepBHOe Bpems 3
OBILIEE UHUCJIO YACOB I10 68

[MPOT'PAMME




9 KJIACC

Ne
/o

HaumenoBanue
paszenoB U TeM
y4eOHOTro npeameTa

Komnuectso
JacoB

Conepxanue o0yueHHS

OCHOBHEBIE BUBI ACATCIBHOCTHU 06yqafonmx051

Pa3znen 1. BeniecTBO 1 XUMHYeECKHE PeaKIUun

11

IToBTOpEeHune u
yriayOneHue 3HAHUU
OCHOBHBIX  pa3zeioB

Kypca 8 kiacca

5

Ilepnonnueckuit 3akoH. [lepuonnueckas
CUCTEMA XUMHUYECKUX ieMeHToB [I.1.
Menneneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHUYECKHX JIEMEHTOB MEPBBIX TPEX

IIEPUOJOB, Kalus, KAJIbLIUSA U UX COCIUHEHUN B
COOTBETCTBUU C IOJIO)KEHUEM DJIEMEHTOB

B llepuonnueckoil cucrtemMe M CTPOCHHEM HX
aTOMOB.

Crtpoenue BeniecTBa: BUIbI XUMHUYECKOUM CBSI3H.
Tumbl KPUCTANTHYECKUX PEIIETOK, 3aBUCUMOCTh
CBOICTB BEILIECTBA OT TUIIA KPUCTAJUTMYECKOU
PEMIETKY 1 BUJIa XUMUYECKOM CBSI3H.
Knaccudukanus u HoMeHKIaTypa
HEOPTraHWYECKUX BEIIECTB. XUMUUECKHUE
CBOMCTBA BEIIECTB, OTHOCSIINXCS K Pa3IMYHBIM
KJIacCaM HEOPTaHWYECKUX COCIMHEHU,
TE€HETHUYECKas CBsI3b HEOPTaHUUECKHUX BEIECTB.
Xumuueckuii Ixcnepumenm:

Jlemoncmpayuu: 03HAKOMIIEHHE C MOJEIISIMU
KPUCTAJUTMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB U HEMETaJuIoB (Tpaduta u
ayMasa), CIOXKHBIX BEIIECTB (XJI0opuaa HaTpHsl)

XapakTepru3oBaTh XUMUYECKHUE JIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KA U KaJbLHUS MO UX
nojoxxeHuto B [lepuoauyeckoii cucreme /. U.
MenneneeBa. KnaccuduunpoBaTs 1 Ha3pIBaTh
HEOPraHWYECKHUE BEILIECTBA U3YUYCHHBIX KJIACCOB.
OnuceiBath  0OIIHE
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh

XMMHYECKHE CBOICTBa
CBOMCTBA IpuMepamMu MOJIEKYJIIPHBIX
YPAaBHEHUN XUMUYECKUX PEAKLUN.

Omnpenensats BUJI XUMUYECKOU CBSI3U U TUIT
KPUCTAJUIMYECKON PEIIETKH BEILECTBA.
[Iporno3upoBarh CBOMCTBA BEUIECTB B
3aBUCUMOCTH OT UX CTPOECHHUS.

BeicTpanBath pa3BEPHYTHIC IMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha MHGPOPMALIHIO U3
yueOHMKa U CIIPaBOYHBIX MaTepHAJIOB,
I'PaMOTHO UCIIOJIb30BaTh U3Y4CHHBIN
MOHATUMHBIN anmnapar Kypca XuMuu




1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XAMHYECKUX PEaKUi

Krnaccudukanus XuMHYECKUX PEaKIUi Mo
pa3IMYHBIM NPU3HaKaM (110 YUCIIY U COCTaBY
YYaCTBYIOLIUX B pEaKLMU BELIECTB, 11O
TerioBoMy 3(G(}EKTy, M0 U3MEHEHUIO CTETICHEH
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB, 10
00paTUMOCTH, 110 YYaCTUIO KaTalu3aTopa).
DK30- ¥ 3HI0TEPMUYECKUE PEaKILIUH,
TepMOXUMHUYECKUE ypaBHeHUs. [loHsTHE O
CKOPOCTH XuMu4eckoi peakiuu. [Tonstue 06
00paTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusx. [loHsTHE O TOMOTEHHBIX U
reTeporeHHbIx peakuusax. [lonstue o karanuse.
ITonsiTHE 0 XMMHUYECKOM paBHOBECHH. DaKTOPBHI,
BIIUSIONINE HA CKOPOCTh XMMHYECKON peaKIiuu 1
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.
OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE

peaKIvu, dIEKTPOHHBIN OanmaHc
OKHCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIUU.
CocraBiieHHE YpaBHEHUN OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA C
HCIIOJIb30BAaHUEM METO/Ia DJIEKTPOHHOTO
OamaHca.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

UccnenoBanne  3aBUCHUMOCTH CKOPOCTH
XAMHUYECKOW  peakluu OT  BO3JCHCTBUA
pa3iInyYHbIX (aKTOPOB.

OnbIThL, WJUTIOCTPUPYIOLIUE TPUMEPDI
OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINI
(ropeHwue, peakiuy pa3IoKeHUs, COCTUHECHHS ).

PackppIBaTh CMBICII U3y4aeMbIX ITOHATHI U
IIPUMEHSITH 3T MOHATUS IIPU ONMCAHNUU CBOMCTB
BEUICCTB U UX MPEBPAILCHUN.
KnaccugunupoBars XUMH4eCKHE peaKLUH 110
pa3IMYHbIM IIPU3HAKaM. Y CTAaHABIIMBATh
3aBHCHUMOCTb CKOPOCTH XMMHYECKON PEAaKIIMHA OT
pa3NuYHbBIX (PaKTOPOB.

[TporHo3upoBaTh BO3MOKHOCTH IIPOTEKAHUS
XMMHMUYECKUX MPEBPAILIECHUN B PA3JINYHBIX
ycnoBusix. OnpenensiTe OKUCIUTEND U
BoccTaHoButens B OBP.

CocTaBisTh JIEKTPOHHBIN OaaHC peaKIu.
ITpon3BOIUTH BBIYUCIEHUS IO

XMMHUYECKUM YPAaBHEHUSIM. Y4acTBOBaTh B
COBMECTHOM paboTe B mape Wi rpyriIie.
BricTpauBath pa3BEpHyThIE TUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPON Ha MH(OpMaLHIO U3
yueOHUKa U CIPAaBOYHbBIX MaTEPHUaIOB, IPaMOTHO
HCIIOJIB30BaTh N3yYEHHBIN MOHATUIHBIN armapar
Kypca XUMHUHU




Buviuucnenus: xonudecTna BeIeCTBa, 00bEMa U
MacChl peareéHTOB WM MPOAYKTOB 10
YpaBHEHUSAM XUMUUYECKHUX PEaKIIUi

1.3

DIIEKTPOTUTHYECKAS
JICCOTIHAITHSI.
XUMHUYECKUE PEAKIHH
B pacTBOpax

Teopust 2MEeKTPOTUTHUECKON TUCCOIMALINU.
DIIEKTPOIUTHI U HEANEKTPOIUTHL. KaTnoHs!,
AHUOHBI. MexaHH3M JAUCCOIHAIINY BEUIECTB C
Pa3IMYHBIMH BHJIaMUA XHMHYECKOU CBSI3U.
Crenens auccoruanyu. CUIbHBIC U Cl1a0ble
AJIEKTPOJIUTHI.

Peakuuu nonsoro oOMeHa. Y ciaoBus MpOTEKaHUs
peakiii HOHHOTO 0OMEHa, MOJTHBIC U
COKpani¢HHbIe HOHHBIE YPAaBHEHUSI PEaAKITHil.
CBolicTBa KUCJIOT, OCHOBAHUH U COJIEH B CBETE
MIPEACTABICHUI 00 AJIEKTPOITUTHIECKOMN
nuccormanuy. KauecTBeHHbIE Peakiii Ha HOHBI.
[TousiTHE O THIPONN3E CONEN.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

WccnenoBanue 371€KTPOIPOBOITHOCTH
PacTBOPOB BEIIECTB, MPOLECCA AUCCOLMALINHT
KHUCJIOT, IIeJI04Yel | coJiei (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB).

OMNBITHI, UIUTFOCTPUPYIOLTUE TPU3HAKH
MPOTEKAHUs PEaKIii HOHHOTO 0OMeHa
(oOpa3oBaHue ocajaKa, BhIICIICHNE Ta3a,
o0pa3zoBaHHUE BOJIBI).

Pacnio3naBaHue HEOPraHUIECKHUX BEIIECTB C
MOMOIIbIO0 KAYECTBEHHBIX pEaKLUi Ha HOHBI.

PackpbIBaTh CMBICT U3y4aeMbIX TOHATUH, a
TaK)K€ CMBICJ TEOPUHU IEKTPOJIUTUUECKON
nuccouuanuu. OOBSCHATh TPUUHHBI
AJIEKTPONPOBOIHOCTH BOJHBIX PaCTBOPOB
BEIIECTB, pa3jnyaTh cliadble U CHIIbHbIC
AIIEKTPOJIUTHI.

CocTaBiiATh ypaBHEHHS JUCCOLMALMU KHUCIIOT,
LIEJI0YEH M COJIEH, MOJHBIE U COKpAlIEHHBIE
VMOHHBIE YPAaBHEHMSI XUMHUYECKHUX peaklui
HMOHHOT0 OOMEHa, KpaTKHe HMOHHbIE YpaBHEHMS
IIPOCTBIX PEAKIMH FMAPOIN3a COJEH.
Xapaktepu3oBaTh 00IHME XUMHUYECKUE CBOMCTBA
BEIIECTB PA3JINYHbIX KJIACCOB HA OCHOBE TEOPUU
AIIEKTPOJIUTUYECKON TUCCOLIMAINY;
MOJITBEPK/IaTh CBOMCTBA PUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUI
XMMHYECKHUX peaknuid. Pemate
HKCIIEPUMEHTAJIbHBIE 3aJa4l 10 TEME.
[InanupoBaTh U  OCYHIECTBJIATH Ha MPAKTUKE
XUMHUYECKHE JKCIIEPUMEHTHI, IIPOBOJMTH
HaOJIOIeHUs, JIeNaTh BBIBOJABI 10O pe3yibTaTaM
AKCIIEPUMEHTA TMpHU IMPOBEICHUHU JTab0paTOPHBIX
OTIBITOB U MPAKTUYECKHUX PadoT.

CrnenoBaTh ipaBuiIaM 0e30mMacHON pabOTHI B
n1a0opaTOpUU PU UCTIONb30BAaHUN XUMHYECKON




Jlabopamopmuwiii onvim:

W3ydeHne mpu3HaKOB IPOTCKAHUS PEaKIIHH
MOHHOTO 0OMEHa B PacTBOpPaX IEKTPOIHUTOB (C
00pa3oBaHUEM OCaJIKa, BBIICJICHUEM ra3a,
00pa3oBaHUEM BOJIbI).

Ilpakmuueckass paboma: Ne 1. Pemenue

SKCIICPUMCHTAJIbHBIX 3aJia4d 11O TCME.

Buviuucnenus: no ypaBHEHUSIM XUMHYECKHUX
peakiui

MOCY/BI M 000PYIOBAHHUS.
[TpoBOANTH BHIYUCICHHUS 10 XUMUIECKAM

YPABHEHUSIM.

VYdacTBOBaTh B COBMECTHOI paboTe B mape Wiu
rpynmIme.

BeicTpanBath pa3BEPHYTHIE IMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPON Ha MHPOPMALIUIO U3
yueOHHKa U APYTUX UCTOYHUKOB MH(pOpMAIUHU, B
ToM uucie HTepHera

Hroro no pazneny
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Pa3gen 2. HemeTaauibl M UX COCTUHEHU S

2.1

OOw1ast xapakTepuCcTHKa
XUMHYECKHX DJIEMEHTOB
VIIA-rpynns.
lManorensr

4

OO0m1as XxapakTepucTHUKa rajJoreHoB.
Oco0eHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIE
creneHu okucnenus. CtpoeHue u Gu3nuecKue
CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB.
XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa
(B3aMMoOJIeHiCTBHE ¢ METaJIIaMH, HEMETaJIAMU,
miesoyamu). XaopoBoaopoa. CosisiHast KUCIIOTa,
XHMHYECKHUE CBOMCTBA, MOJyYCHUE,
npuMeHeHue. [[elicTBre Xjopa U XJ0poBOI0pOaa
Ha OpraHU3M YeJIOBEKA.

Baxneiimme Xaopuabl 1 UX HAXO0XKIECHUE B
MIPUPOJIE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

OnbITHI, OTpaxaromue Gpusnveckue u
XUMHUYECKHE CBOMCTBA rajlOr€HOB U UX

OOBACHATH 001I1E 3aKOHOMEPHOCTH B
M3MEHEHHU CBOWICTB HEMETAJUIOB M UX
COCIIMHEHUH B IpeJiesiaX MaJbIX IEPHOJIOB U
rinaBHbIX noarpymni Ilepuoauyueckoi cucteMsl
XMMHUYECKHX 3JIEMEHTOB C YUETOM CTPOCHMS X
aTOMOB.

XapakTepu30BaTh GU3NIECKUE U XUMUICCKHE
CBOWCTBA MPOCTHIX BELIECTB raJIOTeHOB (Ha
pUMeEpE XJI0pa) U CIOKHBIX BEIIECTB
(XII0poBOAOPO/IA, XJIOPHIA HATPHS), CTIOCOOBI UX
MOJIy4YeHHUs], TIPUMEHEHHUE U 3HAaUeHUE B
MIPUPOJIC 1 )KU3HU YEJIOBEKA.
OmpenensaTe  XJOPUA-HOHBI B
[lmaHupoBaTh M OCYHIECTBIIATH HA IMPAKTHUKE
IPOBOANTH

pacTtBope.

XUMHUYCCKUC OKCIICPUMCHTHI,

HaGHIOIICHI/IH, ACJIaTh BBIBOJBI IO pPC3yJibTaTaM




COeMHEHUH (BO3MOXKHO UCTIOIh30BaHUE
BHJIEOMATEPHAIIOB).
O3HakoMIIeHHE ¢ 00pa3liaMH XJIOPUIOB

(rajmoreHuI0B).

Jlabopamopmuwiii onvim:
N3ydenune CBOMCTB CONSTHOM KUCIIOTHI.

IIpoBeneHME KAYECTBEHHBIX PEAKIMil Ha
XJIOPUA-UOHKL. [Ipakmuueckas paboma

Ne 2: IlonydeHue CONSHON KHUCIOTHI, U3yUeHUE
e€ CBOMCTB.

Buviuucnenus: no ypaBHEHUSIM XUMUYECKUX
peaKIuii, €clii OJIMH U3 PEareHTOB JaH B
N30BITKE

AKCIIEPUMEHTA TIPH MPOBEICHUHU JTA00PATOPHBIX
OTIBITOB M MPAKTUYECKUX PadoOT.

CrnenoBath ipaBmiiaM 0€3011aCHOM

paboThI B 1abopaTopun mpu

UCIIOJIb30BAHUH XMMHUYECKON TTOCY/IbI U
o0opymoBaHusl.

BeicTpanBath pa3BEpHyThIC MMCbMEHHBIC U
YCTHBIE OTBETHI C OMOPOH Ha MH(OPMALIUIO K3
y4eOHUMKA U CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
UCIIOJIb30BATh U3y4YCHHBIH MOHATHIHBIH armapar
Kypca XUMHUH

2.2

OO61as xapakTepuCcTHKa
XUMHNYECKUX OJICMCHTOB
VIA-rpynmnel. Cepa u eé
COCIUHCHU A

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMyIeHHE C 00pa3laMu cephl U e€
COCTMHEHUSIMHU (BO3MOXHO UCTIOJIH30BAHHE
BUJeoMarepuanoB). Habmonenue nporecca
oOyrnuBaHUs caxapa Mnoj J1eHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTHI.
Jlabopamopuvie onvimui: 3ydenune
XUMHYECKHX CBOMCTB pa30aBiIeHHON CEpHOI
KucHoThl. [IpoBeieHre KaueCTBEHHOW peaKkuu
Ha Cy/lb(aT-uoH U HAOII0IeHUE ITpU3HAaKa €€
MPOTEKAHUS

CnenoBath npaBuiiaM 0e301acHOM paboThI B
nabopaTopuM TMPHU UCTIOJIb30BAHUHU
XUMHUYECKON NOCYIbl U 000PYOBaHMUSL.
ITpon3BOIUTE BEIUUCIIEHNS IO XUMHUYECKUM
ypaBHeHUAM. Mcnonp30BaTh npu
BBHITIOJTHEHUH Y4€OHBIX 3aJJaHUI TEKCThI
yueOHUKa, CIIPAaBOYHBIE MATEPUAITBI
(ITepuonnyeckyro cucTeMy XUMHUYECKUX
anemenToB J[. . MenpaeneeBa, Tabnuiry
pPacTBOPUMOCTH KHCJIOT, OCHOBAHHH U COJIEH B
BOJIE, DJIEKTPOXUMHUYECKUI DSl HAPSIKEHUN
MeTaisioB). Micnonb30BaTh MpH BHITOTHEHUH
y4eOHBIX 3aJJaHUH U B TIpoliecce
HCCIIE0BATENBbCKON 1EATEIbHOCTH HAy4HO-
MONYJISIPHYIO JIUTEPATYPY XUMUYECKOTO
COZIepXKaHUs, CIIPAaBOYHbIE MAaTEPUAIIBI,
pecypcebl aTepHera




2.3

Ob6mas
XapaKTepUCTHKA
XUMHUYECKHX
anemeHToB VA-
rpynmsl. A30T,
docdop u ux
COEIMHEHUS

OO6m1as XxapakTeprucTrUKa 3JIeMEHTOB VA-
rpynnbl. OCOOEHHOCTH CTPOEHMS ATOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUS.

A30T, pactpocTpaHeHHe B IPUPoOe, PU3NIECKUE
Y XMMHUYECKHE CBOMCTBA.

Kpyrosoport a3ora B npupo/e.

AMMUaK, ero GU3HYECKUe ¥ XUMUIECCKHE
CBOICTBa, onyueHue u npumenenue. Comu
aMMOHHS, UX (PU3UIECKHIE U XUMHUCCKUE
CBOIicTBa, mpuMeHeHue. KauecTBeHHas peakuus
Ha MOHBI AMMOHHSI.

A30THas KUCIIOTa, €€ monyueHue, Gusndeckue
U XHMHYECKHE CBoHcTBa (0OmIMe  Kak
IIpeICTaBUTEIS KJjlacca KHUCJIOT u
cnenuduueckue). lcmnonb30BaHWe HUTPATOB
U COJiell aMMOHHUS B Ka4eCTBE MHHEPATbHBIX
yI10OpeHuit. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Kalollled Cpelbl COECIUHEHHSIMHU a30Ta
(KUCIOTHBIE JOXAM, 3arpsi3HEHUE BO3/AYXa,
MouBbl U BOJOEMOB). Dochop, ammoTporHbIe
Moaudukamuu  ¢ocdopa, ¢uznueckue U
xumudeckue cBorctBa. Oxcuna pochopa (V) u
dbochopHas  kucroTa, busznueckue U
XAMUYECKHAE CBOIICTBa, TOJIYYEHHE.
Ucnonb3oBanue  ¢docdatoB B  KadecTBe
MUHEPAIBHBIX YI0OPEHHIH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomiIeHHE C PU3NUECKIUMH CBOMCTBAMU
azota, ¢hocdhopa M UX COCTUHECHUN (BOZMOKHO
HCIIOJIb30BaHUE BUIEOMATEPUAJIOB).

OOBACHATH 00IIME 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB 31eMEHTOB VA-Tpylmsl U
UX COEIMHEHUN C y4€TOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBarh (PU3UUECKUE U XUMUYICCKUE
CBOICTBa MMPOCTHIX BeUIeCTB a30Ta u ¢ocdopa u
X COSTMHECHUH (aMMHaKa, COJIeii aMMOHMS,
A30THOW KHUCJIOTHI, HUTPATOB, OKcua docdopa
(V) u hochoproit kuciaotsl, hochaToB), CTOCOOBI
UX IMOJIy4YCHHUs, IPUMEHEHHUE U 3HAUCHHUE B
IIPHUPOJIC U )KU3HM YesioBeka. OnpeeNsiTh HOHBI
amMMoHus U (hochaTHOHBI B pacCTBOPE.

OOBSCHATH CYIIHOCTh SKOJIOTHYECKHUX

po0JieM, CBSI3aHHBIX C HAXOXKJICHUEM
coeMHEHMH a30Ta u pochopa B

OKpY>Karollen cpene.

[TnanupoBaTh U OCYIIECTBIATh Ha MPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI, POBOIUTH
HaOIIO/IeHUSs, IeJaTh BBIBOJIBI 10 Pe3yabTaTam
SKCIIEPUMEHTA MIPH MPOBEICHUU J1A00PATOPHBIX
OTIBITOB U MPAKTUYECKON pabOTHI.

CnenoBath mpaBuiiaM 0€30MacHOl paboThI B
nabopaTtopuu TPHU UCTIOIB30BAHUU

XUMHYECKOH TIOCYIbI K 000PYIOBAHHUS.
[Tpon3BOIUTE BBIYUCIICHHS 10 XUMHUYECKUM
ypaBHeHusM. Mcnions30BaTh npu

BBITIOJTHEHUH YICOHBIX 3aaHUI TEKCThI
ydeOHUKa, CIIPABOYHBIC MaTePHAITBI
(mepuoanYeCcKyro CUCTEMY XUMHYECKHX
anementoB JI. WM. MengeneeBa, Ttabmuiy
pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM M COJIEH B
BOJIC, OJJIEKTPOXUMHYECKUM pAN HaNpsHKEHUH




O3HakomiieHHEe ¢ 00pa3lamMu a30THBIX U
(dhochopHBIX yT10OpEeHUIA.

ITonmyyenue, cobupanue, pacrio3HaBaHUE U
M3y4YeHUe CBOMCTB aMMMaKa. B3aumonencrsue
KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO
(BO3MOYKHO HCITI0JIb30BAHUE BUJIEOMATEPHUAIIOB).
Jlabopamopnvie onvimoi:

[IpoBeneHne Ka4YECTBEHHBIX PEAKIM Ha UOH
aMmMmoHMS ®  (Qocdar-uoH, U H3yUEeHHUE
IIPU3HAKOB UX IIPOTEKAHUS.

lpaxmuueckas paboma

Ne 3: Tlonyuenue aMmmuaka, U3y4eHUE €ro
CBOMCTB. Buiuucnenus: 10 ypaBHEHUSIM
XUMHYECKHUX PEAKINH

METaJJIOB)

2.4

OO61mas xapakTepuCcTHKa
XUMHYECKHX DJIEMEHTOB
IVA-rpynmel. Yriaepos
Y KPEMHHM, U UX
COEZIMHEHUs

O6mras xapaktepuctrka sneMeHToB |VA-
rpynnbl. OCOOEHHOCTH CTPOESHHS aTOMOB,
XapaKTCPHBIC CTCIICHU OKHCIICHH.

Yraepon, aJUIOTPOITHbIE MoauUKaIuy,
pacmpocTpaHeHue B mpupoje, (pusnyeckue u
XUMHUYECKHE CBOMCTBA. AncopOrius.

KpyroBoport yriiepona B npupoje.

Oxcupsl yraepona, ux pusndeckue u
XMMHYECKHE CBOMCTBA, IEVUCTBUE HA KUBBIE
OpraHU3MBbl, TOJIYYeHUE U IPUMEHEHHE.
DKOJIOTHYECKHUE TTPOOTIEMBI, CBSI3aHHBIE C
okcuaoMm yriepona (1V), runoresa
rJI00aTBHOTO MOTETICHUS KIIMMaTa,
MMapHUKOBBIN (D PEKT.

VYronbpHas KUcioTa u €€ coiu, UX GU3NYECKue u

OOBsCHATH 00IIHME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 31emMeHToB |V A-rpynmnel u
UX COEIMHEHUH C Y4ETOM CTPOCHUS UX aTOMOB.
XapakTepru3oBaTh (HU3MUECKHAE U XUMUYICCKUE
CBOWCTBA MPOCTHIX BEIICCTB YIIepoa U KPEMHUS
Y UX COCTMHEHUM (OKCHUJIOB yTJIepoia, YroJIbHON
KHCIIOTHI, KApOOHATOB, OKCHJIA KPEMHUS,
KPEMHHUEBOU KUCIIOTHI, CHITUKATOB), CIIOCOOBI UX
MOJIy4eHUs, TPUMEHEHNE U 3HAYCHUE B IPUPOJIE
Y KU3HU yenoBeka. OObIICHITh MPUIUHHO-
CIIEICTBEHHYIO CBSI3b: CTPOEHHUE BEIleCTBA —
CBOICTBa — MPUMEHEHHE — Ha IPUMEPax
COCAMHEHHH yriaepoaa u KpeMHus. OnpenensiTh
KapOOHaT- U CUJIMKAT-UOHBI B PACTBOPE.
OOBACHATH CYIIHOCTh SKOJOTUYECKHUX MPOOIIEeM,




XUMHUYECKHUE CBOWCTBA, MOTYyYEHUE U
MIpUMEHEHUE.

KauecTBeHHas peakuus Ha KapOOHATHOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH ¥ CEITbCKOM XO0351CTBE.
[TepBoHaYaNbHBIE MOHATUS 00 OPTaHUYECKUX
BEIIECTBAX KaK O COSAMHEHMSIX yriiepoja
(MeTaH, 3TaH, ATHWIJICH, alleTUJICH, ATAHO,
TIIMLEPHH, YKCYCHasl KUCIIOTa).

[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOOB (YroJib,
MIPUPOAHBIN ra3, HedTh), TPOIYKTHI HX
nepepaboTku (OeH3MH), MX POJIb B OBITY U
npombiuieHHOCTH. [ToHsATHE 0 OMOTOTHYECKH
BRKHBIX BEIIECTBAX: )KHUpaX, OesIkax, yriieBoaax
— ¥l IX POJI B KHU3HU YEJIOBEKa.

MartepuanabHOE €AMHCTBO OPTraHUYECKUX U
HEOpraHWYecKux coequHenuit. Kpemumuii, ero
(u3HUecKre U XUMUYIECKUE CBOKCTBRA,
noyiydeHue u npuMeHenue. CoeTMHeHHs
KpeMHusi B mpupoje. OO01iue npeacTaBIeHus
00 oxcuze kpemuus (1V) u kpemHueBoi
kuciore. CHIIMKATBI, UX UCTIOJb30BAHUC B
OBITY, MEUIIMHE, TPOMBIIIIICHHOCTH.
Baxneiimme cTpouTeNbHBIE MaTEPUAIIBL:
KepaMHKa, CTEKJI0, IEMEHT, O€TOH, JKeJIEe300€TOH.
[TpoGembl 6€30MacHOTO HCTIOTH30BAHHS
CTPOUTENLHBIX MAaTEPUATIOB B TOBCETHEBHON
KU3HU. Xumuueckuil IKCnepumenm:
Jemoncmpayuu: Moaenu KpUuCTaUIMYECKUX
peméTok anMasa, rpadura, QpymniepeHa.

CBSI3aHHBIX C HAXO0XJIEHUEM YTJIEKHCIIOrO raza B
okpyxatoiet cpene. [lonrsepxxaars
O0COOCHHOCTH COCTaBa OPTaHUYECKUX BEIECTB
npUMepaMH MPOCTHIX COeIMHEHUN (MeTaH, 3TaH,
STHJICH, alleTUJIEH, TAHOJI, IIMIIEPUH, YKCYCHAsI
KHCJIOTa), B3aUMOCBSI3b HEOPTaHUYECKHUX
COCIMHEHUH yIiiepoa U OpPraHuYeCcKuX
BEIIIECTB.

OnuceiBaTh pojb OEIKOB, )KUPOB U YIIIEBOJIOB B
(O YHKITMOHMPOBAHUH KUBBIX OPTaHH3MOB, COCTAB
MPUPOTHBIX UCTOUHUKOB YTJIEBOJIOPOIOB, UX
pOJb B OBITY M IPOMBIIIIIEHHOCTH.

BBIUHCIICHUS  TIO

[IpoBoauTH ypaBHEHUSM

XUMHYECKHUX PEAKIUH.

[TnanupoBaTh ¥ OCYIIECTBIIATh Ha MPAKTUKE
XUMUYECKHUE IKCTIEPUMEHTBI, TPOBOIUTH
HaOIIO/IeHUSs, IeJaTh BBIBOJIBI 10 Pe3yabTaTaM
SKCIIEPUMEHTA MIPH MPOBEICHUU J1A00OPATOPHBIX
OTIBITOB U MPAKTHYECKHUX PadoT.

CrnenoBath mpaBuiiaM 06€30MacHOi paboTHI B
nabopaTopuu TPH UCTIOIB30BaHUHU
XUMHYECKON TTOCYIbI B 000PYIOBAHHSI.
Hcnonb30Bath MpH BHIMOTHEHUHN YIEOHBIX
3a/laHui TEKCTHl yu4eOHMKA, CIIPABOYHbBIC
MaTepHuabl

(ITepronnyecKyro CHCTEMY XUMUYECKUX
anemenToB /. 1. Menneneea, Tabnuily
pacTBOPUMOCTH KHUCJIOT, OCHOBAHUM U COJIEN B
BOJI€, JIEKTPOXUMHUYECKUN PsT HAPSIKEHUN
METaJIOB)




O3HakoMJIEHHE C NPOLIECCOM aACOPOLUU
PacTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM

MIPOTUBOTA3a.

O3HakoMJIEHUE € TPOAYKIIUEH CUITMKATHON
npomsiliieHHOCTH (Buieomarepuanst:
CUJIMKATHAsI IPOMBIIIJIEHHOCTD ).

Monenu MOJIeKya OPraHUYECKUX BEIECTB.

Jlabopamopmwiii onvim:
[lomyyenue, coOupaHue, pacro3HaBaHHE U

U3Yy4CHHE  CBOWCTB  YINIEKHCIOIO  Tas3a.
[IpoBeneHne KadyeCTBEHHBIX pEAKUUH Ha
KapOOHAaT M CWIMKAT-HOHbl M  H3Yy4YECHHE
IIPU3HAKOB UX IIPOTEKAHUS.

Ipaxmuuyeckue pabomul:

Ne 4. TlonydyeHue yriaekucioro rasa, U3ydeHHe
€ro CBOMCTB.

Ne 5. PemeHne skcriepruMEHTANBHBIX 3a7a4 110
TeMme «BaxHelIre HeMeTalTbl U UX
COCAUHEHUS» Buiuucnenus: 1o ypaBHEHUAM
XUMHYECKUX PEAKIUn

Hroro no pazneny
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Pa3zgen 3. MeTaJJIbl M BX COCIUHEHU ST




3.1

OO01ue cBoOKCTBA
METAJUIOB

OO61mas xapakTepuCTHKa XUMUYECKUX FJIEMEHTOB
— METaJUIOB Ha OCHOBAHUU HX TOJIOKEHUS B
[Tepuoandeckoit cucTeMe XUMHIECKUX
HIIEMEHTOB

HAN. MengeneeBa W CTPOEHUS  ATOMOB.
Crpoenue meramioB. Meramuinueckas CBs3b U
MeTaJlJI4ecKasi KpucTainyeckasi penerka.
DNEKTPOXUMHUYECKUH Pl HANlPsHKEHUH
MeTaiioB. Pu3nyecKrue 1 XUMHUYECKUE CBOKCTBA
MeTaisioB. O61mue crnocoObl NOTyYeHUS
MetasuioB. [loHsiTHE O KOPPO3WU METAJUIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI KX OT KOPPO3HH.
Crmnassl (CTalb, YYT'YH, TIOPATIOMUHUI, OpOH3a)
U UX [IPUMEHEHUE B OBITY U POMBIIUICHHOCTH.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

OO0pa31bl MeTaJUIoB U CIu1aBoB. M3yuenune
PE3yNbTaTOB KOPPO3HH METAIIOB (BO3MOXKHO
MCIIONIb30BaHUE BUACOMATEPUATIOB).
Jlabopamopnvie onvimul:

OzHakoMiieHHE C oOOpa3lamMu METalIOB U
CIUTAaBOB, HMX  (U3NYECKUMHU  CBOHCTBAMHU.
Buluucnenus: 1O ypaBHEHHSIM  XUMHYECKHX
peakiuii, eciu OJWH W3 PEAreéHTOB COJEPKUT
MIPUMECH

PackpbIBaTh CMBICT M3y4aeMbIX TOHATUN U
MIPUMEHSATH 3TU NOHATHUS IPU ONUCAHUU CBOWCTB
BEIIECTB U UX npeBpaiieHuil. OObACHATH o0II1e
3aKOHOMEPHOCTU B U3MEHEHUU CBOMICTB
3JIEMEHTOBMETAIIOB U UX COEIMHEHUN C yUETOM
CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh CTPOCHUE METAILIOB, OOIIIHE
(du3nyecKrue 1 XUMUYECKIE CBOMCTBA METAJLIIOB.
XapakTepu30oBaTh 001UE CIIOCOOBI MOTYYESHUS
METaJlIOB.

OnuceiBaTh CIOCOOBI 3aLTUTHl METAIIIIOB OT
KOPPO3HH.

CnenoBath npaBuiiaM 0e301acHOM paboThI B
n1abopaTopuu MPH UCTIOJIL30BAHUN XUMHUYECKOM
MOCY/IbI ¥ 000PY/I0OBAHMUS.

[Tpon3BOUTE BHIYKCIICHUS 110 YPABHEHUSM
XUMUYECKUX PEAKIUH, €CIIH OJUH U3 PEarcHTOB
COJICPXKUT TIPUMECH.

VYuacTBOBaTh B COBMECTHOW paboTe B IMape Wi
rpynmrme.

Hcnonb30BaTh Mpu BHIMOIHEHUN YI€OHBIX
3aJIaHAH TEKCThI YIe€OHHUKA, CIIPABOYHBIE
MaTepHuabl

(ITeproauyeckyro cuCTeMy XUMUYECKUX
anemenToB JI. 1. Menpeneesa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH B
BOJIE, DJIEKTPOXUMHUYECKUH Psil HAPSIKEHUIA
METAaJIJIOB)




3.2

Baxxneiiime MeTajuibl U
UX COECIUHEHUA

16

[IlenoyHble METAJIIBI: TIOJIO)KEHUE B
[lepuonnueckoii cucTeMe XUMHUYECKHUX
anemenToB J[.M. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHUE B ipupoe. Pusnyeckue
Y XMMUYECKHE CBOMCTBA (HA MpUMeEpe HATPUs
1 Kanus). OKCUAbl ¥ TUAPOKCUABI HATPHUS U
Kanus. [I[puMeHeHune meJ0uHbIX METAJIJIOB U UX
COeIMHEHU.

[llenoyHo3eMeNnbHBIC METAJIJIBI MATHUI U
KaJIbLMI: noJiokeHue B [lepuoanyeckoi cucreme
XUMHYECKHUX JIEMCHTOB

J.1. MenaeneeBa, CTpOEHUE UX aTOMOB,
HaxOoXJeHue B npupojie. Prusnyeckue u
XUMHYECKHE CBONCTBA MarHus W KaJbIIHS.
Baxneiimue coeqnHEHUsT KaIbIHS (OKCH/I,
THJIPOKCH, CONH). JKECTKOCTH BOBI U CIIOCOOBI
e€ yCTpaHEeHHs.

AJIIOMUHUH: TTOJI0KEHUE

B [lepuoanueckoil cucreMe XUMHUYECKUX
anemenToB J[.11. Menzaeneesa, crpoeHue aroma,
HaXO0XJeHWe B pupojie. Pusnyeckue u
XUMHYECKHE CBOMCTBA atOMUHUS. AM(pOTEpHBIE
CBOICTBA OKCHJIA U THAPOKCUA ATFOMUHUSA.
Keneso: nonoxenune B [lepnoanueckoi cucreme
XuMH4eckux 3neMeHToB [[.J. MeHaeneena,
CTPOEHHUE aTOMa, HAXOXKJECHHUE B IPUPOJIE.
duznyecKre 1 XMMUYECKUEe CBOMCTBA Keje3a.
Oxkcuabl, Tuapokcuasl u conu xkenesa (1) u
xenesa (l11), ux cocras, CBOMCTBa M MOJTyUYCHHE.
Xumuueckuii Ixcnepumenm:

Jlemoncmpayuu:

OOBsCHATH 00IIHME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOBMETAIIJIOB U UX
COCIMHEHUH B IpyNIax ¢ y4€TOM CTPOEHHUs UX
aToMOB. XapaKkTepu3oBaTh (PU3HUECKUE U
XMMHUYECKHUE CBOMCTBA ITPOCTHIX BELIECTB
METAJIJIOB U UX COEAUHEHUHN (OKCHUJIOB,
TUAPOKCHUJIOB, COJICH), CIOCOOBI UX MOJIYYCHHS,
IIPUMEHEHUE U 3HAUYECHUE B MPUPOJE U )KU3HU
YeJIOBEKa. Y CTaHaBIMBATh IPUUMHHO-
CJIEICTBEHHYIO CBSA3b: CTPOCHHE BEIIECTBA —
CBOICTBAa — MPUMEHEHHE — Ha TpUMEpax
M3y4yaeMbIX BellecTB. Pacno3HaBark ¢ MOMOILbIO
KaueCTBEHHBIX PEAKLIUN NOHBI METAJIJIOB!
MarHus, KaJubIus, aTFOMUHNS, [IMHKA, sxkerne3a (11)
u xenesa (I11), mean (11).

Jloka3piBaTh aM(OTEpHBIN XapakTep OKCUIO0B U
TUJIPOKCHU/IOB AIIOMUHMS U LUHKA. [I1annpoBaTth
Y OCYILIECTBJISATh HA MPAKTUKE XMMHUYECKHE
AKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS,
JIeNIaTh BBIBOJIBI 110 pe3yjibTaTaM dKCIIEPUMEHTA
IIPU NIPOBEJIEHUH JIaOOPATOPHBIX OIBITOB U
MPAKTUYECKUX padoT.

CrnenoBaTh paBuiIaM 06€30macHOM padOTHI

B JIa0OpaTOpUH TPH UCTIOIH30BAHUU
XMUMUYECKOH MOCYABI K 000py10BaHHUS.
[Tpon3BOIUTE BBIYUCIECHUS IO

XUMHUYECKUM YpaBHEHHUSAM. Y4acTBOBATh B
COBMECTHOH paboTe B mape Wi IrpyriIie.
BeicTpanBath pa3BEpHYThIE MUCBMEHHBIE U
YCTHBIE OTBETHI C ONOPON Ha MHPOPMALIUIO U3




Oco0eHHOCTH B3aMMOJICHCTBHS OKCH/IA KaIbIIUs
Y HaTpus C BOJIOM (BO3ZMOKHO UCIIOJIb30BaHUE
BUJIeoMaTeprasioB). OKpaliuBaHue jIaMeHu
MOHAMHM HATpPHUsL, KaJlus ¥ KalbLUsl (BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPUAJIOB)
HccenenoBanue CBOMCTB KECTKON BOABI.
[Tpouecc ropenus xeneza B KUCIOPOIE
(BO3MOHO HCIIOIB30BAHUE

BUZICOMATEpHAIIOB). JlabopamopHvle

Oonvimwl:

[TpoBeneHNe KaueCTBEHHBIX PEaKIMil Ha MOHBI
(Maraus, Kaublus, aTlOMUHMS IUHKA, skene3a (1)
u xenesa (1), menu

(1), onmucanue MPU3HAKOB UX MPOTEKAHMS.
HccnenoBanue aM(pOTEpHBIX CBOUCTB
TUAPOKCUA ATIOMUHUS U TUAPOKCUAA LIMHKA.
Ipaxmuyeckue pabomul:

Ne 6. )K€ctkocTh BOABI M METO/IBI €€ YCTPaHEHHUSI.
Ne 7. PemieHne skciepUMEHTAIBHBIX 33724 110
TeMe «BajkHele MeTaibl U UX COSAUHEHUS».
Buvluucnenus: no ypaBHEHUSIM XUMHUYECKUX
peaxiui, eciy OJUH U3 pEeareHToB J1aH B
M30BITKE MU COAEPKUT MPUMECH; MacCOBOI
JIOJIU BBIXO0/1a MPOAYKTA PEAKIIMHI

yueOHHUKa U CIPAaBOYHBIX MAaTEPUAJIOB, IPAMOTHO
HCIIOJIB30BaTh U3YYEHHBIN OHATUIHBIN anmapar
Kypca XUMHUH

Hroro no pazneny
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Paznen 4. Xumus 1 OKpysKamomas cpeaa




4.1 | Xumus 1 OKpyXKaroImas 3 BemectBa u Martepuanbl B IIOBCETHEBHOM | XapaKTepHU30BaTh POJIb XUMHH B
cpena KU3HH HYeNoBeKa. be3omacHoe MCIoNb30BaHHe | PA3IMYHBIX c(epax AEATENbHOCTH JIHOICH,
BEIECTB M XHMHUYECKMX peakiuii B Opiry. | OCHOBHBIC BCLICCTBA U MAaTCPHAIIBL,
IlepBas [OMOLUb [PH XUMHYECKHX Oxorax p | PHMCHACMBIC BHUIHI COBPEMCHHOTO
YeJI0BeKa.
OTpaBIICHHSIX. XUMHUYECKOE 3arps3HEHUE
. OOBSICHATH yCIIOBUSI O€30MaCHOTO HCIIOIb30BAHHS
OKpYXKaIOLLeH Cpefibl (ITpeieiibHas JOMyCTHMAs BEILECTB M XUMUYECKUX PEAKIHii B OBITY.
KOHLEHTpAlUsA BEWECTB. Ponk XUMHM B | ApammsupoBaTh M KPUTHUYECKU OLCHHBATH
PELICHUH YKOJOTMIECKUX TPOOIIEM. UH(OPMAIIHIO O BIUSHUU MPOMBIIIIICHHOCTH,
Xumuueckuii ykcnepumenm: CEIIbCKOTO XO035ICTBa, TPAHCIIOPTA U JP. HA
Hemoncmpayuu: COCTOSIHUE OKPYXKAFOIIEH CPEIIbI.
W3yueHne o0pas3ioB MaTepraioB (CTEKIIO, YMeTh OKa3bIBaTh MEPBYIO MOMOIL MTPU
CILIaBbI METAJUIOB, MOJIMMEPHBIC MaTEPHAIIBI) XMMHUUYECKHX 0)KOTaX M OTpaBieHUsX. [[puHUMAaTh
y4acTHe B 00CYXJICHUH MPOOJIEM XUMHUECKOWU U
AKOJIOTUYECKOW HaIPaBICHHOCTH, BHICKa3bIBATh
COOCTBEHHYIO MTO3HIIUIO 10 MPoOIeMe 1
npeaaratb BO3MOKHBIE ITyTH €€ peIeHHs
Wroro mo pasueny: 3
PesepBHOE Bpems 3
OBIIEE YMCJIO YACOB I10 68

I[TPOTPAMME




TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 9acoB

Ne HaumenoBanue pa3jiesioB duekTpoHHbIe (LM (pPOBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n H TeM NPOrpamMMbl Beero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuMusg — BaxHas o01acTh
€CTECTBO3HAHUS u Bu6mnuorexa [IOK
11 NPAKTUYECKOH  IesATeIbHOCTH > 0 2 https://m.edsoo.ru/7f41837c
YeJioBeKa
BemntecTBa 1 xumMmndeckue bu6nmoreka LIOK
1.2 peakiuu 15 1 0 https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
Boznayx. Kucnopon. bubmuoreka [IOK
2.1 [MonsiTue 06 oxcumax 6 0 0 https://m.edsoo.ru/7f41837c
Bonopon.Ilonsitue o bubnuotexa [JOK
2.2 KHCJIOTax M COJISAX 8 0 1 https://m.edsoo.ru/7f41837c
Bopna. PactBopsl. [lonsitue bubnuotexa [JOK
2.3 00 OCHOBaHHUSAX 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE KJ1acChl bubnuoreka [{OK
2.4 HEOpraHMYEeCKUX 11 1 1 https://m.edsoo.ru/7f41837c
COEMHEHUI
Hroro no pazneny 30
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Paznen 3. llepnoanueckuii 3axkoH u [lepuoguyeckasi cucrema xummuideckux 3j1eMeHToB /1. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE peakuuu

IIepnonnueckuit 3aKOH u
31 [Tepuonnueckas cHhcTeMa . 0 Bu6mmotexa [IOK
' xumuyeckux snementos JI. M. https://m.eds00.ru/7f41837¢c
Mennene-eBa. CTpoeHue aToma
XUMUYECKast CBA3b. . o
bubmunorexa IIOK
3.2 Oxuemrensro 8 ! https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTCIIbHBIC PCAKIITNN
- 15 bubnunoreka LIOK
TOTO 1O pasAeiy https://m.edsoo.ru/7f41837¢c
p 3 0 bubnuoreka [{OK
C3CPBHOC BPCMi https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB
1o 68 4
I[TPOT'PAMME
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9 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
HaunMeHoBaHue pa3iesioB H TEM (undposrie)
Ne n/n IporpaMMmBI Beero Konrpoabueie IIpakTuyeckue oOpasoBaTe/IbHbIE
padoThI padoThI pecypcebi
Pa3znen 1. BenmecTBO U XUMHUYeECKHE PeaKIUU
[ToBTOpEeHME U yriayOienue 3HaHUN bubnuoreka [IOK
11 OCHOBHBIX Pa3/IelIoB Kypca 8 Kiacca 5 1 0 https://m.edso0.ru/7f41a636
OcCHOBHBIE 3aKOHOMEPHOCTH bubnmnoreka [JOK
12 XUMHAYECKHX PEaKIHii 4 0 0 https://m.edso0.ru/7f41a636
DNEeKTPONUTHYECKAs TUCCOLIUAIIHS. bubnuoteka [JOK
1.3 XMMHYECKHE Peaklny B PaCTBOpax 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
OO6mrast XxapakTepruCTUKa XUMUUECKHIX bubnuotexa [JOK
2.1 anemeHTOB VIIA-rpynmel. ["amoreHst 4 0 1 https://m.edsoo.ru/7f41a636
Oomas XapaKTepUCTHKA
2.2 XUMHUYECKHX  271eMeHTOB  VIA- 6 0 0 bubmnorexa LIOK
rpynmbt. Cepa i e8 CoeMHeHus https://m.edso0.ru/7f41a636
OOmass  xapakTepUCTHUKAa  XUMHUYECKHX
23 sneMeHToB VA-rpynmel. A3ot, docdop u 7 0 1 bubmuorexa LIOK

UX COCANHCHUA

https://m.edsoo.ru/7f41a636
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O61as XapaKTEPUCTHKA
XUMHUYECKUX 3JIEMEHTOB IVA-

bubmuorexa [JOK

24 rpynnbl. YTJIEpOA U KPeMHHU U HX 8 https://m.edso0.ru/7f41a636
COCJIMHCHHMS
Hroro mo pazueny 25
Pa3gen 3. MeTa/uibl M HX COeTUHEHU S
31 5 . 4 bubnuoreka [IOK
' Obumue cBocTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubnuoreka [IOK
3.2 Baxkxelme MeTaisl 1 UX COSTUHEHUS 16 https://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpyxaomas cpeaa
bu6mmoreka [JOK
4.1 BemectBa 1 MaTeprainsl B )KM3HU YEJIOBEKA 3 https://m.eds00.ru/7f41a636
Hroro no pasneny 3
3 bu6mmorexa [IOK
Pesepsroe Bpems https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

KoauuecTBO 4acoB

DJIeKTpoHHbIe U pOBbIE

Ne Nata o0pa3oBaTe/ibHbIE PeCypChl
/i Tema ypoka Beero KoHnTtpoJbHbie IIpakTHYeckue waydenus
padoThI padoThI

IIpeamer xumun. Ponb xumuum B bu6mmoreka [IOK

1 ’)KM3HM YesoBeka. Tela U BelecTna 1 0 0 https://m.edsoo.ru/ff0d210c
IlonsaTne o MeTomax 1mo3HaHUs B bu6mmoreka [IOK

2 XHUMHHN 1 0 0 https://m.edsoo.ru/ff0d227e
[IpakTuyeckas padora Ne 1

3 «IIpaBuna paboTsl B 1abOpaTopun 1 0 . Bu6muorexa [JOK
U PUEMBI 0OpAIIEHUS ¢ https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYIOBAHUEM
UucTele BemecTBa 1 CMECH. bu6mmoreka [IOK

4 CrniocoObl pa3ziesieHus: cMecei 1 0 0 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Pa3nenenne cMeceif (Ha mpuMepe 1 0 1 BH6HHOT_eKa HOK
OUHCTKY TIOBAPCHHOH COIH)» https://m.edsoo.ru/ff0d28c8

bubmuoreka [JOK

6 ATOMBI B MOTICKYIIEI 1 0 0 https://m.edsoo.ru/ff0d2a6¢
XUMHUUYECKHE PJIEMEHTBI. 3HAKH bubmuoreka [JOK

! (CHMBOJIBI) XUMHUYECKHX 3JICMEHTOB 1 0 0 https://m.edsoo.ru/ff0d2be8
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bu6mmoreka [IOK

8 IIpocTEIe 1 CIIOXKHEIE BEIeCTBa https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK

9 ATOMHO-MOIICKYIIPHOE YICHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.

10 Xumuyeckas Qopmyna. BaneHTHOCTB Bubmiorexa LIOK
ATOMOB XMMAYCCKIX 3IEMCHTOR https://m.edsoo.ru/ff0d2eae
OtHocuTeNbHAs aTOMHAs Macca. bubmuoreka [{OK

1 OtHOcUTENbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBasi 10711 XMMHYECKOT0 JIeMEHTa bubnnorexa [IOK

12 B COCIIUHCHUH https://m.edsoo.ru/ff0d350c
KommuaectBo BemecTBa. Moib. bubmmoteka IIOK

13 Momnsipraas macca https://m.edsoo.ru/ff0d5230
dusnyeckrue U XUMHAYECKUE SIBICHMS. bubnmorexa LIOK

14 XuMuuecKas peaxius https://m.edsoo.ru/ff0d37fa
IIpu3Haku U ycioBus MPOTEKAHUs bubmuoteka [IOK

15 XUMHAYECKUX PEaKITHi https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHS MacChl BEIIECTB. bubnuotexa [JOK

16 XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl

17 BEIIECTBA [0 YPABHEHHAM bubnnorexa [JOK
XUMHHECKHX PeaKiiii https://m.edsoo.ru/ff0d5708
Knaccudukanmst XaMUUeCKUX peakiinii

18 (CoeNIMHEeHM s, Pa3IOKEHHs, 3aMEIICHHS, Bubnmoreka [IOK

oOMeHa)

https://m.edsoo.ru/ff0d3f34
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M. B. JlomoHOCOB —
YYEHBIMIHIIUKIIOTICTUCT.

bu6nmoreka [IOK

19 OO0o01IeHe M CHUCTEMATU3ALNS https://m.edsoo.ru/ff0d40c4
3HAHUH
Kontponbnas padota Nel o teme bubmuorexa [{OK

20 «BelecTBa 1 XUMHUECKUE PCAKIIHI https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk razos. Cocras bu6nmorexa LIOK

21 Bo3ayxa. Kucimopoa — 3jeMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnueckre U XUMHUYECKHE CBOIICTBA

22 KUCJIOpoJa  (peakiuu  OKHCIICHUS, bubmuorexa IIOK
ropene). TlonsITHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CriocoOslI MoTydeHus KHUCI0poia B

23 71a00paTOpUU U IPOMBIIIIEHHOCTH. Bubmaorexa IIOK

https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoii 3¢ ekt xumudeckoin

24 peaKknuu, MOHITHE O bubnuoreka [{OK
TEPMOXUMHUYECKOM YPaBHECHUHU, DK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYECKUX PEAKITUIX
TomnmuBo (HepTh, yroib M MeTaH).

o5 3arpsi3HeHHE BO3/LyXa, CIOCOOBI €ro bubmorexa LIOK
MpeIOTRPATIECHHS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas pabora Ne 3 o Teme

26 «ITony4enue u cobupanue bubmorexa LIOK
KHCIOPOJIA, H3YUEHHE Ero CBOHCTE» https://m.edsoo.ru/ff0d4ae2

57 Bonopox — anemeHT u npocroe bubnunoreka LIOK

BelecTBO. Haxoxaenue B nmpupoje

https://m.edsoo.ru/ff0d4dd0
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dusnueckre 1 XUMAYECKHUE CBOMCTBA

bub6nmoreka [IOK

28 Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [IOK

29 [ToHsiTHE O KUCIIOTaX U COMSAX https://m.eds00.ru/ff0d50d2
CriocoOsI oTydeHus: BOAOPOa B bubmmoreka [JOK

30 | jagoparopuu https://m.eds00.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme

31 «ITonydenue U cOGMpaHKE BOJOPOA, EH6HHOT_eKa LOK
W3YHEHHE ero CBOMCTBY https://m.edsoo.ru/ff0d4f42
MomnsipHslii 006EM Ta30B. 3aKOH Bbu6mmotreka [JOK

32 ABorajpo https://m.edsoo.ru/ff0d542e
Broruncienus 00bEéMa, KOJIMYCSCTBA

33 BEILIECTBA Ta3a MO €ro M3BECTHOMY BH6HHOT_eKa LOK
KOJHYECTBY BEIIECTBA HITH OGBEMY https://m.edsoo.ru/ff0d55a0
Brruucnenus 00bEMOB ra3oB 10

34 YPaBHEHUIO PEAKIIMHM Ha OCHOBE BH6HHOT_6Ka LOK
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B https://m.edsoo.ru/ff0d5708
dOusndecKknue 1 XUMHUYECKHE CBOMCTBA but6mmorekxa [IOK

35 BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwmii. [Tonstre 06 but6mmoreka [IOK

36 HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona Kak pPacTBOPHUTEIIb.

37 Hackiienabele ¥ HEHACHIIIEHHBIE but6mmorekxa [IOK
pacTBOPHI. https://m.edsoo.ru/ff0d5b40

MaccoBast 107151 BELIECTBA B pacTBOpE
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[IpakTrueckas padota Ne 5 o Teme
«[IpuroroBnenue pacTBOpOB C

bub6nmoreka [IOK

38 onpezen€HHON MaCCOBOM J0ICH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
Kontponbnas padota No2 o teme bubmuorexa [JOK

39 «Kucnopoza. Bomopoa. Boma» https://m.edsoo.ru/ff0d6342
OKcupl: cOCTaB, KiIacCU(UKAI, bu6nunorexa LIOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U BH6HHOT?K3 LHOK
AM(OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubnunoreka LIOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonyueHne n XMMUYECKHE CBOMCTBA bubmmnoreka HOK

43 OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarmus, bubnmorexa LIOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[TonyuyeHue u XMMUYECKHE CBOMCTBA bubmuorexa [IOK

45 KHUCIIOT https://m.edsoo.ru/ffOdfee2
Comu (cpemHue): HOMEHKIATYpA,

46 CIOCOOBI TONYYECHHSI, XUMUYECKUE brbmorexa ]_-[OK
cBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padota Ne 6. Pemenue

47 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME Bu6muoreka [JOK

«OCHOBHBIE KJTACCHI HEOPTAaHUUECKHUX
COCIUHEHUI)

https://m.edso0.ru/00ad9b7c
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I'eneTmueckas CBA3b MCXOY

bu6nmoreka [IOK

48 KJ1accaMu HCOPraHHYECKUX https://m.edsoo.ru/00ad9a50
COCIUHEHUN
O00011eHre U cUCcTEMaTU3aLNS 3HAHUI bu6numoreka [IOK

49 https://m.edsoo.ru/00ad9cb?2
Kontposbnas padora Ne3 o teme

50 "OCHOBHBIE KJ1aCChl HEOPTAHUYECKUX bubnnorexa HOK
coeuHeHuit" https://m.edsoo.ru/00ad9ela
[TepBble MONBITKH KJIacCHU(DUKAIAH

51 XUMHUYECKHUX 3JIeMeHTOB. [loHsTHE O BH6HHOTG_’K3 LOK
IPYIIIAX CXOJTHBIX STEMEHTOR https://m.edsoo.ru/00ad9ffa
Ilepronnueckuii 3aKOH 1

59 [Tepuoanueckast cucrema bubmmnorexka HOK
XUMHYeckux  anmemeHtoB  JI.  W. https://m.edsoo.ru/00ada52c
Menpeneena

bubmmoteka IIOK

53 Hepuonet, rpymme!, moArpymme! https://m.edsoo.ru/00ada52c
Crpoenune atomoB. CocTaB aTOMHBIX bubmuoreka [IOK

54 saep. M3ororsr https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YEK

55 aToOMOB 31ieMeHTOoB [lepuonnyeckoii brbmiorexa HOK
cucremsr JI. M. Menzeneesa https://m.edsoo.ru/00ada6bc
XapakTepucTuka XMMHIECKOTO

- 3JIEMEHTA TI0 €0 MOJIOKESHHUIO B Bu6morexa LIOK

IIepuonnueckoii cucreme /1. U.
Menneneena

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

3nauenue [leproanyueckoro 3akoHa s
pa3BUTHS HAYKU U npakTuku. [1. 1.

bub6nmoreka [IOK

57 Mennenees — y4€Hblii, nefaror u https://m.edsoo.ru/00ada96e
rpaKTaHUH
DJIEKTPOOTPUIIATEILHOCTh ~ aTOMOB bubnuorexa [JOK
58 XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [IOK
59 HonHas xuMurdeckas CBA3E https://m.edsoo.ru/00adac34
KoBanenTHast nonsipHas XuMuuecKkas Bbu6moreka [JOK
60 CBSI3b https://m.edsoo.ru/00adaab8
KoBasentnas HenossipHas Bu6mmoteka [JOK
61 XUMHYECKast CBS3b https://m.edsoo.ru/00adaab9
bubmmoteka IIOK
62 CTeneHb OKUCTEHAS https://m.edso0.ru/00adae28
OKHCIUTEIBPHO-BOCCTAaHOBUTEILHBIC bu6nmorexa LIOK
63 peaKkIuu https://m.edsoo.ru/00adb076
bu6nmorexa LIOK
64 OKHCIUTEIN U BOCCTAHOBUTEIIN https://m.eds00.ru/00adb076
65 Kontponbnas pabota Ne4 o teme bubnuotexa [JOK
«Ctpoenue aroma. XMMHUYECKast CBSI3b» https://m.edsoo.ru/00adb486
PesepBHslit ypok. O6001IeHNHE 1 bubmmnorexa [JOK
66 cUCTEMATH3aLUs 3HAHUN https://m.edsoo.ru/00adb33c
PesepBublit ypok. O0o0mIeHNE U bubmuotexa [JOK
67 cHUCTEMAaTH3aIis 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHbIil ypok. O0001ICHNE H bubnuoteka [JOK

cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/ff0d61c6
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OBILIEE KOJIMYECTBO YACOB I10
TIPOTPAMME 68 4 6
9 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHBbIE HU(POBHIE
No JlaTa o0pa3oBaTejbHbIe pecypchl
/i Tema ypoka Beero KoHTpoJibHbIE IIpakTHyeckue w3yenmus
padoThI padoThI
IIepuonnueckuit 3aKOH.
1 [Tepuonnueckas CHCTEMA 1 0 0 Bu6mmorexa [{OK
XUMHUYECKUX dneMenToB [1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B H3MEHEHHUH
5 CBOWCTB XUMHAYECKUX 1 0 0 bubnuoreka [{OK
DNIEMEHTOB  TEpPBBIX  TPEX https://m.edsoo.ru/00adb6b6
1(50)2 (0 ()
Knaccudukanms u HomMmeHKIaTypa bubmuorexa [IOK
3 HEOPraHUYeCKUX BEIECTB 1 0 0 https://m.edsoo.ru/00adb7e2
Bunn XuMHU4ecKON CBSA3H U THUIIBI but6mmorekxa [IOK
4 KPHCTAJUTNIECKUX PEIIETOK 1 0 0 https://m.edsoo.ru/00adbact
KonTponbnas padorta Nel o teme
5 «[ToBTOpEHNME U yriayONeHUE 1 1 0
3HAHUW OCHOBHBIX Pa3/esioB Kypca
8 Kkiacca»
Knaccudukanust XaumMuaeckux bubnuorexa [JOK
6 pEeaKInii TI0 Pa3IUYHBIM PU3HAKAM 1 0 0 https://m.edsoo.ru/00adbcb0
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[ToHsiTHE O CKOPOCTH XUMHYECKOH

7 peakuuu. [IoHATHE O TOMOTCHHBIX U Bubmiorexa [IOK
TeTEPOTCHHBIX PEAKITASX https://m.edsoo.ru/00adbe9a
IMoustue 0 XUMHUYECKOM
paBHOBecur. DaKTOPBI, BIUSIOIINC

8 Ha CKOPOCTbh XUMUYECKOU PEAKLUU U Bubmuorexa HOK
. https://m.edsoo.ru/00adc28c
paBHOBECHS
OKHUCIUTENbHO- bubnuoreka [IOK

9 BOCCTaHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 2NEKTPONIUTHYECKON

10 muccomuanuy. CHIbHBIE H CTabble bubmorexa LLOK
SIIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

5 bubmmoteka IIOK

11 Hontble ypaBHEHNS peakLi https://m.edsoo.ru/00add448
XUMHYEeCKHE CBOMCTBA KUCIOT U

12 OCHOBAaHMU B CBETE MPEACTABICHUI BH6HHOTheKa L/[/OK q 100add5d
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI ttps://m.eds00.ru/00add5d8
XUMHUYECKHE CBOMCTBAa COJIEH B

13 CBETE MpeICTaBICHUIA 00 bubmmorexa [IOK
SIIEKTPOTUTHUECKON JTUCCOIUAIIN https://m.edsoo.ru/00add8bh2

14 [TonsTue o rugponuse coneu bubmuoreka [JOK

https://m.edsoo.ru/00add9d4
15 O06o0mIeHrne U cucTeMaTH3aIus bubmuoreka [{OK

3HAHUH

https://m.edsoo.ru/00addd12
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ITpakTrueckas padota Ne 1.

16 «Pemienne 3xcriepuMeHTaIbHbIX Bubmorexa LIOK
a7t https://m.edsoo.ru/00addbfa
Kontponbnas padora No2 o teme

17 «ONEKTPOJUTUYECKAS] TUCCOLUALINS. Bubmiorexa ]_-[OK
XHMHUECKHIE PEAKITHH B PACTBOPAX» https://m.edsoo.ru/00addecO
OO61mas xapakTepuCcTHKa raJOr€HOB.

18 XUMHYECKUE CBOMCTBA HA IPUMEPE Brbmiorexa LIOK
X7opa https://m.edsoo.ru/00addfe2
XmopoBogopoa. CossiHast KHCIIOTA,

19 XAMHYECKHUE CBOMCTBA, MOJyYECHUE, bubnnorexa [JOK
HpHMCHEHHE https://m.edsoo.ru/00ade104
[TpakTuyeckas padora Ne 2 o Teme

20 «lTonyueHnne COITHON KUCIIOTHI, brbmorexa LIOK
H3yueHHe ¢ CBOHCTBY https://m.edso0o.ru/00ade348
Brruucnenus o YpaBHEHUSIM

21 XUMUYECKUX PEaKIUN, €CIH OUH U3 brbmorexa [IOK
DEATEHTOR 1aH B W3GHITKE https://m.edsoo.ru/00ade488
OO0m1as XxapakTepuCcTHUKa JIEMEHTOB bubnuotexa [JOK

22 VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(DUKAIINY CEPHI.

23 Haxoxaenue cepel U €€ COEAUHEHUN B Bu6morexa LIOK
npupose. XMMUIECKIE CBOHCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBo0po1, CTPOCHHE, bubmmoreka [JOK

¢u3nueckre 1 XUMHYECKHIE
CBOMCTBA

https://m.edso0.ru/00ade802
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Oxkcunpl cepbl. CepHasg KHUCIOTA,

25 bu3nveckue W XUMHYECKHE bubnuorexa TIOK
CBOFCTRA, TIPHMCHEHHE https://m.edsoo.ru/00adea28
XHUMHYECKUE PEAKIINH, JICKAIUE B
OCHOBE MPOMBIIIICHHOTO CItoco0a
MOJTYYCHUS] CEPHOU KUCIIOTHI. Bu6muotexa [JOK

26
XUMUYECKOE 3arpsi3HEHHUE https://m.edsoo.ru/00adec8a
OKPYXKAaroIIel cpebl
COCTMHCHUSIMU CEPBI
Breruncnenue MacCOBOM JOJIU bu6mmoreka [IOK

27 BBIXOJIa TIPOIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB

28 VA-rpynnsl. A30T, pacipoCTpaHEHHUE Bu6muorexa [JOK
B IPHPOJIE, Qu3nvecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
AMmmuak, ero  (u3MYECKHE U

29 XUMHUYECKUE CBOMCTBA, MOJyUYCHUE U bubmuorexa TIOK
HpUMeHeHTe https://m.edsoo.ru/00adf004
[TpakTiueckast padorta Ne 3 o teme

30 «IToy4eHne aMMHaKa, U3y4eHue bubnnorexa [IOK
er'0 CROMCTE https://m.edso0.ru/00adf180
A3oTHas KucioTa, e€ Gpusndeckue u bubnnorexa [JOK

31 XUMWUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHMEe HUTPATOB U COJICH

2 aMMOHHSI B KaueCTBE MHHEPATbHBIX Bu6moreka [OK

yIOOpEeHMIA. XUMHYECKOE
3arpsi3HEHUE OKPYKAIOIICH CpeIbl

https://m.edsoo.ru/00adf518
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COCAMHCHUSAMH a30Ta

®ochop. Oxcun docdopa (V) u

33 dochopras kucnora, GpusHYecKue u BH6HHOT_eKa HOK
XUMUYECKHE CBOUCTBA, IT0OJy4YEHUE https://m.edsoo.ru/00adft8a
Hcnons3oBanue ¢ochaToB B KauecTBE
24 MUHEPATBHBIX YIOOPCHHIA. Bubmuoreka [JOK
3arps3HEHUE IPUPOIHO CPEIbl https://m.edso0.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHuUe B
35 npupoe, Gu3nYecKue u EH6HHOT_eKa LOK
XAMUYECKHE CBONCTRA https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaepoja, ux pusudeckue
3% Droormecne npoSrews BuGorera LIOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepoa
%)
. bu6moreka [JOK
37 VYronbHas KUCIIOTa U €€ COJTU https://m.eds00.ru/00ae006¢
[IpaxkTuueckas padora Ne 4 o reme
38 "ITomydeHne yriexkucIoro rasa. Bu6muorexa [IOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaTHOH"
[lepBoHauyanbHbIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBaX KakK O bubmiorexa ]_-[OK
COETMHEHHAX YIIEpOsIa https://m.edsoo.ru/00ae054e
but6mmoreka [IOK
40 Kpemnuii u ero coenuuenus

https://m.edso0.ru/00ae080a
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ITpakTuueckas padota Ne 5.

bub6nmoreka [IOK

41 Perrenue sKcriepuMeHTaIbHBIX 3aa4 https://m.edsoo0.ru/00ae0bf2
mo teMme «BaxHeine HeMeTallIbl
1 UX COCOUHCHHS
KontponbsHast padora Ne3 mo teme
42 «Baxnelilmme HeMeTaUIbl M HUX But6morexa [HOK
COCTIHEHUS» https://m.edsoo.ru/00ae0e18
OO0m1as XxapakTepuCcTUKa XUMHUECKUX
3JIEMCHTOB — METAJLJIOB.
Mertannuueckas CBs3b U BuGmorexa [IOK
43 MCTaJLTICCKas KpHCTAILTECCKas https://m.eds00.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBa
METaJIOB
XUMHYECKHE CBOMCTBA METaJLIOB.
44 DIEKTPOXUMHYECKUIA pan But6morexa [HOK
HaTpSKeHUiT METAIIOB https://m.eds00.ru/00ae1156
O61mue crnocoObl MOTyYeHUs
MeTasuioB. CrutaBel. BerauciaeHus
45 M0 YpaBHEHUSIM XUMHYECKUX bubmmorexa [IOK
PeaKLHii, eCIIH OJMH U3 PEarcHTOB https://m.edso0.ru/00ae1156
COJICPKUT TIPUMECH
bubnunorexa LIOK
46 lonsrue o KOppo3HH MCTAJLIOB https://m.edso0.ru/00ae1278
bubnunorexa LIOK
4t [Henoumbic MeTanb! https://m.edso0.ru/00ae14b2
18 OKCHUIBI U TUAPOKCUBI HATPUS U but6mmoreka [IOK

Kajaus

https://m.edsoo.ru/00ael14b2
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[llenoyno3eMenbHbIE METAIBI  —

bub6nmmoreka LIOK

49 KaJIbIIMH U MarHHM https://m.edsoo.ru/00ae15e8
50 Baxueiimue coefMHEHUS KaJIbIIUI bub6nmoreka [IOK
https://m.edsoo.ru/00ae15e8
O000111eHrEe U cCUCTEMATU3 AL
o1 3HAaHUU
JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
52 yCTpaHEeHHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 o Teme
53 "XEcTKOCTHL BOIBI M METOEI €€ BH6HHOT?K3 HOK
yeTpaHeHHs" https://m.edsoo.ru/00aelae8
5 bu6mmorexa [IOK
54 ATIOMHHHH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
95 THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
56 Keneso https://m.eds00.ru/00ae1d86
Oxkcubl, TUIPOKCUBI U COJIU Kene3a bubnmoreka [JOK
57 (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
O000111eHNE U CUCTEMATU3ALIS
58 3HAHWI
[TpakTiueckast pabora Ne 7.
- Pemenue skcrepuMeHTaIBHBIX 331a9 Bu6smorexa LIOK

o TeMe «BakHeHIe MeTalIbl U UX
COEINHEHU»

https://m.edso0.ru/00ae3de8
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Brraucnenus no YpaBHCHHAM
XUMHUYCCKHUX peaKuHﬁ, €CJIM OUH
N3 pearcHTOB IaH B M30BITKE WUJIH

60 1 bu6mmoreka [IOK
MacCOBOH JOJIH BBIXOJIa MIPOIYKTA
peakuuu
O000I11IeHNE U CUCTEMATU3ALUS

61 3HAHUI 1
KonTtponsHast padora Ne4 o reme

62 «BaxHelmue MeTajuIbl U UX 1
COCTUHEHUS
Bemectea w  marepuanel B bubmuoreka [IOK

63 MIOBCEHEBHOM KU3HU YelIOBEKa 1 https://m.edsoo.ru/00ae3f50
XUMHYECKOe 3arpsi3HeHue bubmmnoreka HOK

64 OKpYIKaroIien cpeibl 1 https://m.edsoo.ru/00ae4270
Ponp xumuu B pelieHnu bubmuoreka [IOK

65 9KOJIOTHYECKUX MpoOIeM 1 https://m.edsoo.ru/00ae4270
PesepBHriit ypok. O6001ICHHE U bubmmnorexa [JOK

66 cUCTEMATH3aLUs 3HAHUN 1 https://m.edsoo.ru/00ae0d0a
PesepBHrlit ypok. O6001ICHHE U bubnmnoreka [JOK

67 cUCTEMATH3aLUs 3HAHUN 1 https://m.edsoo.ru/00adb33c
PesepBublit ypok. O60011eHNE U bubmuoreka [JOK

68 CHCTEMaTH3aIHs 3HAHHUI 1 https://m.edsoo.ru/00ad9cb?2

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe obmiectBo «M3marensctBo «lIpocBemenne»
» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmectBo «M3narenbctBo «IIpocBemenney

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

Xumus : ypoku B 8 kiacce : mocobue st yaurens /H. H. T'apa
Xumus. Ypoku B 9 kiacce : mocobue ans yuutens /H. H. Tapa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/ https://resh.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/


https://uchi.ru/
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