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[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOT'O 00IIIEr0 0Opa3oBaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHMS OCHOBHOM 0Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npenacrasieHHbix B @I'OC OOO, a Takke Ha OCHOBE (QenepaabHOI
paloueil mporpaMMbl BOCIIMTaHUA U ¢ YyYETOM KOHLENLUHU MPENojaBaHus y4eOHOro npeaMera
«Xumus» B 00pa3oBaTeNnbHbIX oprannzanusix Poccuiickoit dexepanuu.

IIporpamma no XxuMuu Ja€r OpeACTaBICHHE O IeNsAX, oOlied crpareruu OOy4yeHHH,
BOCIIUTAHHUS W Pa3BUTHA OOYyYAIOIIMXCS CPEACTBAMH YYEOHOIO IpeaMeTa, YCTaHaBIMBAET
o0s13aTeNIbHOE MPEJIMETHOE COJIepXKaHKe, MpelycMaTpUBaeT paclpelesieHue ero mno Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IIPOorpaMMbl 110 XUMHH, OIPEJIEISIET KOJINYECTBEHHbBIE
U KauyeCTBEHHBIE XapaKTEPUCTHKH COIEP)KAHMS, PEKOMEHAYEMYIO IIOCIIEOBATEIbHOCTD
M3YYEHUS] XUMHUH C YUETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JJOTHKH Yy4eOHOTO
Iporecca, BO3pacTHBIX 0COOEHHOCTEH 00yuaromuxcs, onpeaeseT BO3MOXKHOCTH IpeaMera Juis
peanu3anyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa30BaTEeNbHONW MPOTrpaMMBbl Ha
YPOBHE OCHOBHOT'O 001IEr0 00pa3oBaHus, a TAKKe TPEOOBAaHUM K pe3ysibTaTaM 00yueHHs] XUMHU
HAa YpOBHE IeJeld W3Y4YeHUs TMpeIMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIBHOM
JesTeIbHOCTH 00yUaroIIerocs o OCBOEHUIO y4eOHOro COJIepKaHMUS.

3HaHWE XUMUH CITY’KUT OCHOBOH JUTIst JOPMHUPOBAHUS MHUPOBO33PEHHS 00YJAIOIIETOCS, €ro
IPEJCTaBICHUN O MaTepUAIbLHOM €IMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMUEH
IIPE/ICTaBICHMS O B3aUMOIPEBPAIICHUSX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B IPUPOJIE, O MYTSIX
pemieHust T100adbHBIX MPOOJIEM YCTOMUMBOIO pa3BUTUS 4YeEJIOBEYECTBA — CBIPbEBONA,
SHEPreTUUECKOH, MUILEBOM U HKOJIOTMYECKOM 0€3011acCHOCTH, POOJIEM 3ApaBOOXPAHEHUS.

N3y4yenue xumuu:

CIOCOOCTBYET peaju3allii BO3MOXHOCTEH Il caMopa3BUTHS U (opMHUpOBaHUS
KYJIbTYpBl TUYHOCTH, €€ 0011el U (PYyHKIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIa]] B ()OPMHPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyJaromuxcs,
HaBBIKOB  MX  CAMOCTOSITEJIbHONH  y4eOHOH  JEeSATEIbHOCTH,  JKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATEbCKUX YMEHUH, HEOOXOJUMBIX KaKk B IIOBCEJIHEBHOM JKM3HM, TaK U B
po¢eCCHOHATILHOMN 1EATEIbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOI'O
B3IUIs1J1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TaroM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

CocoOCTBYeT (OPMUPOBAHHIO LIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TPUPOJAE, K UEIOBEKY, BHOCHT CBOM BKJAaJ B D3KOJOrMyeckoe oOpazoBaHUE
o0y4aromuxcs.

JlanHble HampaBlieHUss B OOyYE€HUU XUMHUH 00ecnedMBarOTCs CHEHU(PHUKON colep:kaHus
yueOHOro mpeaAMeTa, KOTOPBIM SIBISETCS TMEJaroruyeckd aJanTHPOBAaHHBIM OTpPakKEHUEM
0a30BO HAYKH XMMUU Ha ONPEJCIEHHOM 3Tare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00ILIero oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOEHUE
00y4arolMMUCS CUCTEMBI NEPBOHAYAIbHBIX MOHATHI XUMUHM, OCHOB HEOPraHUYECKON XUMUU U
HEKOTOPBIX OTJEJIBHBIX 3HAYUMBIX MIOHATUN OPraHUYECKON XUMUH.

CrpykTypa coaep:KaHMsl MPOTPaMMbI 0 XMMHUU c(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k €€ musyueHuro. CoaeprkaHUE CKIIAABIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE U BEUIECTBE M CHCTEMbI MOHATUH O XuUMHUYecko peakuuu. OOe 3T CUCTEMBbI
CTPYKTYpPHO OPraHM30BaHbl 10 NPUHIUIY IOCJIEA0BATEIbHOIO PA3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpEeCTaBIEHUHN 00 AIIEKTPOIUTHYECKON AUCCOIMAIIH BEIIECTB B pAaCTBOPAX.



Teopernueckue 3HAHMSA PACCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pPa3BHBAIOTCA IIOCIEAOBATENILHO OT OJHOTO YPOBHA K JpYromy,
BBINIONHSS (DYHKIUU OOBSICHEHHS] U MPOTHO3HPOBAHUS CBOWMCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJIYUYEHHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mOpOrpaMMbl IO XUMHH CIIOCOOCTBYET (DOPMUPOBAHMIO MPEACTABICHUS O
XUMHUYECKON COCTABJIAIOLIECH HAay4YHOM KapTUHBI MHpPAa B JIOTUKE €€ CUCTEMHOH IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHHUIO U METOJIaM I03HaHus B Hayke. M3yuenue xumun
NPOUCXOIUT C TPHUBJICYCHHEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaronmii Mupy», «buosnorus. 5—7 kinacce» U «Pusuka. 7 Kiaccy.

[Tpu n3ydeHun XUMHUH TPOUCXOTUT (HYOPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKON HAyKH KaK
00JacTi COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTUUYECKON JAESITEIbHOCTH YeJIOBEKa M KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpbI. 3ajada y4eOHOTO IMpeaMeTa COCTOUT B (POPMHPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHHM — BaXHEHIINMX ()aKTOB, MOHSATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JIOCTYMHBIX OOOOIIEHWH MHPOBO33PEHYECKOT0 XapakTepa, s3blKa HAyKH, B
MPHUOOIIEHNN K HayYHbIM METO/IaM MMO3HAHUS IIPU U3YUYCHHUH BEIIECTB U XUMUYECKUX PEaKiuil, B
dbopMHpOBaHMM W Pa3BUTHM IIO3HABATEIbHBIX YMEHHH M HX MNPUMEHEHHH B Y4eOHO-
MO3HABATEIBHON U y4eOHO-UCCIIEIOBATEIBCKOM AeITeIbHOCTH, OCBOCHUHU MPAaBHII O€30MacHOT0
0OpaIIeHus C BEIIECTBAMU B TIOBCEIHEBHOW KHU3HH.

[Ipy m3yyeHMH XMMHUU Ha YPOBHE OCHOBHOTIO OOIIEr0 OOpa3oBaHHs Ba)XHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (hopmupoBaHNE UHTEIJIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IIPUHATUIO PEIIEHUM, CIIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HaNpaBJIEHHOCTb OOYyYEHHsS Ha CHUCTEMAaTHYeCKoe IpUOOIIeHHE OOydYaroIuXcs K
CaMOCTOATENIbHOM  IIO3HABATENIbHOM  JEATENbHOCTH,  HAy4YHbIM  METOJaM  IO3HaHMS,
(OopMHUPYIOINM MOTHBALIMIO U PAa3BUTHE CITIOCOOHOCTEH K XUMHUH;

— ofecrnieueHue YCJIOBHI, CHOCOOCTBYIOLIMX MPHUOOPETEHUIO OOYYaIOIUMUCS OIbITa
pa3sHOOOpa3HON NEeATETLHOCTH, TO3HAHHUS M CAaMOITO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMITETEHITH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs PA3IMYHBIX BUIOB JESATEIbHOCTH,

— (popMupoBaHue oO1IeH PyHKIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quclie YMEHHH OOBSICHATh M OLICHWBATH SBIICHUS OKPYXKAIOIIETO MHUpA, UCIONb3YysS 3HAHUS U
OTBIT, TIOJYYCHHBIE TPU HU3YYECHUHW XUMHUHU, NPUMEHATh UX TMPU pPEHICHHUH TpodiieM B
MOBCEHEBHOM JKU3HU U TPYIO0BOU JAEATENBHOCTH,

— (opmupoBaHue y 00yyarommxcsi TyMaHUCTUYECKUX OTHOIIEHWH, TOHUMAaHUS [IEHHOCTH
XMMUYECKUX 3HAaHUHM I BBIPAOOTKM SKOJIOTMYECKU LIEJIeCO00pa3HOro MOBEACHHS B OBITY H
TPYAOBOM NIEATENIBHOCTH B LEIAX COXPAHEHHSI CBOETO 30POBbS M OKPYXAKOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBAIMH K 00YYEHUIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEGHHS OOIEYETOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npo¢uIIst ¥ HAMPABICHHOCTHU JAJIbHEHUIIIET0 00yUeHuUs.

OO11ee yuCliO 4acoB, OTBEAEHHBIX JJIS W3yYEHUs] XMMUU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
qacoB (2 gaca B HEJIEIO).

COIEPKAHUE OBYYEHMUSA

8 KJIACC
IlepBoHavajbHbIE XUMHUYECKHE NOHATHS



[Ipenmer xumuu. Poib XMMUM B KWU3HU 4YE€IOBEKa. XHUMHSI B CUCTeMe Hayk. Tema u
BemlecTBa. du3nueckre CBONCTBAa BEIIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsitue o
METOJIaX MMO03HaHus B XUMHUU. YucThie BetlecTBa U cMecu. CriocoObl pasiesieHus cMecei.

ATOMBI U MOJEKYJbl. XHUMHYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTble U cnoXkHbIE BenleCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass Qopmyna. BaleHTHOCT, aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aTOMHAst Macca. OTHOCHUTENIbHASI MOJIEKYJIIpHAs
Macca. MaccoBas 10J11 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KomunuectBo BemectBa. Moisb. MonsipHass macca. B3anmocBsi3b KOJIMYECTBA, MacChl U
9rclia CTPYKTYPHBIX €IMHUIL BenecTBa. PacyéTel mo hopMynaM XMMHUYECKUX COSTMHCHHIIA.

@u3znueckue M XUMHUYECKHE SIBICHMS. XUMHUYECKas peakuus W e€ MNPU3HAKU. 3aKOH
COXPaHEHHUs MacCChl BEIIECTB. XUMUYECKHe ypaBHeHU. Kimaccudukamnmsi XuMUYECKUX peaKiuit
(coemuHeHus, pa3IoKeHHs, 3aMeITeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM IMOCYJI0M, mpaBmwiaMu paboThl B jabopaTopuu U mpuéMaMu
oOpameHusi ¢ 1a00PaTOPHBIM 00OPYIOBAaHUEM, M3YUYCHHE W ONUCaHUE (U3HUYECKUX CBOHCTB
00pa310B HEOPraHUYECKHUX BEIIECTB, HaOMo1eHne Pu3nUeCcKuX (IIaBJIeHUE BOCKA, TasHUE JIbJIA,
pacTupaHue caxapa B CTYIIKE, KATIEHUE U KOHJICHCALMs BOJbI) M XUMHUYECKUX (TOPEHHE CBEYH,
MIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICICTBHE Mea ¢ KUCIOTOM) sIBIIeHUH, HaOII0eHe
U ONHWCAaHME TPU3HAKOB TMPOTEKAHUS XMMHUUYECKHX peakiui (pasiokeHwe caxapa,
B3aMMOJICIICTBIE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, pasioxeHue ruapokcuaa meau (I1) mpu
HarpeBaHUM, B3aWMOJCIHCTBUE >kene3a ¢ pacTBopoM coiu menu (ll), m3yuenume cmoco6oB
pasfeneHrs CMeceil: ¢ TMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIAPUBAHME, AUCTUIUISIINS,
xpomarorpadus, TPOBEICHUE OYUCTKA TOBAPECHHOW COJM, HAONIOJCHUE W OIHMCAHUC
pe3yJabTaTOB MPOBEJCHUS ONBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUsS MAaCChl, CO3/IaHHE
Mo/IeJIel MOJIEKYJT (IIapOCTEPKHEBBIX).

Ba:kHeiinue npeacTaBuTe I HEOPraHU4eCKMX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciaopom — 3l€eMEHT U IPOCTOE BEIIECTBO.
HaxoxneHnue kuciopoaa B mpupoje, Gu3ndecKkne U XMMHUUECKHUEe CBOWMCTBA (peaKiuu TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl TNOMydYEeHHs KUCIOpoJa B Jlabopatopuu u
MPOMBIIIIEHHOCTH. KpyroBopoT kucnopoaa B mpupoje. O30H — anaoTponHas MOAU(pUKAIUs
KHMCJIOPOJIaA.

TemmoBoit 3¢hdekT XuMHUecKoN peakiuu, TEePMOXUMUYECKHE YpaBHEHHUS, 5K30- H
SHJOTEPMUUYECKHE peakIuu. TOIIWBO: yroidb M METaH. 3arpsi3HEHHE BO3/yXa, YCHIICHHE
MapHUKOBOTO P deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bomopon — »nsnemeHT M mpocroe BemecTtBo. HaxokaeHwe Boaopoaa B MPHUPOJE,
¢bu3znyecKkre U XUMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHusi. KucioTsl u comu.

Mossipablit 00b€M ra3oB. Pacu€Tel 10 XUMUYECKUM YPaBHEHUSM.

Odusnyeckue cBoicTBa Boabl. Boma kak pactBoputens. PactBopbl. HaceleHHble u
HEHACBIIICHHBIE PACTBOPBL. PacTBOPMMOCTh BemIECTB B Bojae. MaccoBas [0S BEIIECTBA B
pactBope. XUMHYECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BoabI B mpupoje. 3arpsi3sHEHUE NMPUPOAHBIX BOj. OXpaHa M OYUCTKA
MPUPOHBIX BOJ.

Knaccudukanmss nHeopranmueckux coeauHeHnid. Oxcuawl. Knaccuduxarus OKCHIOB:
coneoOpa3ymolne (OCHOBHBIE, KUCTIOTHEIE, aM(OTepHBIe) U HecoleoOpasywmue. HomeHnknatypa
okcu10B. u3nueckre U XUMHUYECKHE CBOMCTBA OKCUIOB. [TomydyeHue okcuaos.

OcHoBanus. Krnaccudukamuss OCHOBaHMIA: WIETOYM U HEPACTBOPUMBIE OCHOBaHUSI.
Homenkmatrypa ocHoBanuili. @u3nYecKHe M XHUMHYECKHE CBOMCTBAa OCHOBaHWU. [lomyudenne
OCHOBAaHHI.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kuciaor. @uzndyeckue U XUMHUECKHE
cBoricTBa KUCnoT. Psan akruBHoctu MetamuioB H. H. bekerosa. [lomyyenue Kucior.



Comu. Homenkiarypa coneil. @uzndeckue U XMMUYECKHE CBOWcCTBa cosieil. [lomydenue
COJIEH.

['eneTnueckas CBSA3b MEXKIy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeIelIeHNe COJIepKaHusl KUCIopoia B BO3yXe, MOJIydYeHue, cooupaHue,
pacro3HaBaHME W HW3yYEHHE CBOICTB KHCIOpOJa, HAOIOJCHHE B3aMMOJCHCTBHS BEILIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W INpEKpallleHus ropeHus (mmoxapa), O3HaKOMIIEHUE C
oOpa3llaMu OKCHJOB M OINMCAaHHE WX CBOKMCTB, IOJyuyeHHE, COOMpaHHeE, pacllo3HaBaHHWE U
H3yYeHHE CBOWCTB BOAOpoaa (ropeHwme), B3aumojciictBue Bogopoma ¢ okcumom wmemu (1)
(BO3MOXKHO HCITOJIb30BAaHHME BUICOMATEPHAIIOB), HAOMIOIEHNE 00pa3I0B BEUIECTB KOJIMYECTBOM
1 Monb, uccnenoBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEIEIEHHOM MacCOBOM J0JIEH pPacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBIE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIIEOBAaHNE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOII0/IeHNe U3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOpPAx KHCIOT U IIEJIOYEH, M3yuyeHUe
B3aumojeiictBus okcuga meau (ll) ¢ pactBopoM cepHOM KHCIOTHI, KHCIOT C METaJUIaMU,
peakuuil HeWTpaau3aluH, IOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTANIbHBIX 33/]1a4 110 TeMe «BaxHeliue
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

Ilepuoanueckuit 3axkoH u Ilepuoanueckass cucrema xumudeckux djiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie TOMBITKM KJIACCU(PUKALNUKA XUMHUYECKUX »dieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 3JIEMEHTOB (ILIE€JIOYHBIE U IIETOUYHO3EMENbHBIE METAIUIbI, TaJOr€Hbl, HHEPTHBIE I'a3bl).
DJeMeHTHI, KOTOpbIE 00pa3ytoT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMuU4yeckux dieMeHtoB J[[. .
MenpeneeBa. Kopotkomepuonnas u jainuHHONepuonHas ¢opmbl [leprognmdeckoit cucTeMbl
xumuueckux dnemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DHU3HUECKUNA CMBICH
MIOPSAIKOBOTO HOMEpPA, HOMEPOB IEPUO/Ia U TPYIIIIBI dJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX szep. M3orombl. DOnektponbl. CrpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKUX 3JIeMeHTOB [leproanueckoil cucTeMbl
. W. MengeneeBa. XapakTepUCTHKA XHWMHYECKOIO »JJEMEHTa MO €ro IMOJIOKEHUIO B
ITepunonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJIIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOIaM.

3nauenue [lepuonnueckoro 3akoHa u [lepruoauueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTUA Hayku U npakTuku. J[. . MenzeneeB — y4€HbIN U IpayKJaHUH.

Xumuyeckas CBSI3b. KoBanenrtnas (monsipHas U HEMoJIsIpHast) CBSI3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKHX AJIEMEHTOB. VIOHHasI CBSI3b.

Crenenp  okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Iporeccs
OKHCJIEHUS U BOCCTAHOBJIEHNA. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydyeHHe OO0paslloB BEIIECTB METANIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THMAPOKCH]A
LMHKA C PacTBOpaMU KUCJIOT U IIEJOoYell, MPOBeeHUE OIbITOB, WLIIOCTPUPYIOMIMX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHHE, PEAKIIUHU PA3JIOKEHNUS, COSUHEHMUS).

Meostcnpeomemnuwie ceasu

Peanuszanus MeXNpeaMETHBIX CBS3€ NPU U3YYEHWU XMMHHU B § Kjlacce OCYLIECTBISETCS
yepe3 UCIHOJIb30BaHHME KaK OOIIMX €CTECTBEHHO-HAyYHbIX TOHATUH, TaK M IOHSTHI,
ABJIAIOIINXCSI CACTEMHBIMM JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.



OOwe ecTecTBEHHO-HAy4HbIE IOHATUA: HAy4HbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  KJacCU(UKalus,  IMEePHOAMYHOCTb,  HAONIOJCHHME,  HKCIEPUMEHT,
MOJIETIMPOBAaHUE, U3MEPEHUE, MOJEIIb, IBJICHUE.

®usuka: MaTepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHUJ, H30TOIBI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUH 3apsj, BELIECTBO, Telo, O00BEM, arperatHoe
COCTOSIHME BEIIECTBA, a3, (M3WYECKHE BEIMYMHBI, CIUHHIIBI M3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qeixanue, buochepa.

I'eorpadus: armocdepa, ruzapochepa, MuHepaybl, TOpHbIE HOPOJbI, IOJE3HBIE
HCKOIIaEMbl€, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuust

[lepuonnueckuit 3akoH. Ilepumoanueckass cucrema xumuyeckux »saeMmeHtoB J[. .
MenneneeBa. CrtpoeHHe aToOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOMCTB XUMHYECKHX
JJIEMEHTOB IEPBBIX TPEX IEPUOMAOB, Kalus, KajdbLUs U UX COCAUHEHUM B COOTBETCTBUM C
II0JIOXKEHHEM 2JIEMEHTOB B [lepuoinyeckoil cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHJbI XUMHUYECKOW CBS3H. THUIBl KPUCTAJNIMYECKUX PELIETOK,
3aBUCUMOCTb CBOWMCTB BEIECTBA OT THUIA KPHUCTAUIMYECKOM PEIIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHWYECKHX BEIIEeCTB. XUMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jM4YHBIM KJacCaM HEOPraHWYECKUX COCIUHEHHM, T€HETHYEeCKas
CBSI3b HEOPraHMYECKHX BEIECTB.

Knaccuukanus XUMHYECKUX peakUuil MO0 pa3MuHbIM MpU3HAKaM (II0 YUCIY U COCTaBYy
YYaCTBYIOIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY J(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHCJICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOpaTUMOCTH, [0 Y4YacTHUIO KaTajlu3aropa). DK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUSI.

[lonatue o ckopoctu xumuueckoil peakiuu. Ilonstue 06 oOpaTMMBIX U HEOOpPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOreHHbIX M TeTepOreHHbIX peakuusx. Ilonstue o
karanuse. IloHsatne o XxumuueckoM paBHOBecHM. DakTOpbl, BIMSIOIIME HAa CKOPOCTH
XUMHUYECKOHN peaklMy U MOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, 3JIEKTPOHHBIA OaJlaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBieHHE YPaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BAaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust 27€KTPOAUTUYECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEIIEKTPOoIUThl. KaTnoHsl,
aHUOHBI. MexaHM3M [HCCOLMAllMA BEUIECTB C pPa3jMYHBIMM BHJAaMHU XHMHYECKOH CBSI3H.
Crenenp aucconuanyy. CUIbHBIE U CJIa0ble JIEKTPOJIUTHL.

Peakiiun moHHoro o6meHa. YcCIIOBHUsS NMPOTEKaHMs peakUil HOHHOrOo OOMeHa, MOJHbIE U
COKpalI€HHbIE MOHHbIE ypaBHEHUs peakiuil. CBoicTBa KUCIIOT, OCHOBaHUIl M COJE€d B CBETE
NpPEJCTaBICHUNH 00 SIeKTPONUTHUECKOW nuccoruanuu. KadecTBeHHBbIE pPEaKlMU Ha HOHBI.
[TonsiTE O THAPOIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIIEIOBaHNE 3aBHUCHMOCTH CKOPOCTH XHMHUYECKON peakIuud OT BO3JCHCTBHUS pa3IMUHBIX
(bakTOpOB, MCCIIEAOBAHHE 3JIEKTPOIIPOBOJIHOCTU PACTBOPOB BEIIECTB, IMpOIEcca AUCCOLMALUU
KHCIIOT, IIejo4Yedl M cojeil (BO3MOXKHO HCIIOJIb30BaHHE BHJEO MAaTepUalioB), IPOBEIECHUE
OIBITOB, WITIOCTPUPYIOIIMX NPU3HAKU MPOTEKaHMUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJka, BblJeNieHWEe Tra3a, o0pa3oBaHUE BOJbBI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKIUi (TOpeHue, peakiuH pa3iokKeHUs, COeAUHEHUs),
pacrno3HaBaHHe€ HEOPraHMYEeCKHX BELIECTB C IOMOIIBIO KAaY€CTBEHHBIX pEaKlui Ha HOHBI,
pellIeHne SKCIIEPUMEHTAIbHBIX 3a/1a4.



Hemerayuibl 1 UX coeIUHEHUS

OOmast xapakTepucThKa TajioreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepPHbBIC
crereHd okucieHuss. CrpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOrE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpEe Xjopa (B3aMMOJEICTBHE C MeETaUIaMM, HEMETaJUIaMH,
menoyamu).  Xsoposopopoa. ComsiHasg — KHMCIOTa, XUMHMYECKHE CBOMCTBA, IOJyYeHHE,
npuMeHeHue. JlelficTBue xJiopa U XJIOpOBOAOPO/a Ha OPraHM3M uesoBeka. BaxkHelme Xaopuabl
U MX HaXOXJIEHUE B IIPUPOJIE.

OObmas xapakrepuctuka 3jaeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue M (pu3MYecKHe CBOWCTBA IMPOCTHIX BEIIECTB —
KHUCJIOPOAa M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIIMNA KUCIOPOJa U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBofOpoA, cTpoeHue, GuU3MYecKue U XUMUdeckue cBoiicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT M creuududeckue). XHUMHUYECKHE pPEaklty,
JeKallie B OCHOBE MPOMBIIUICHHOTO croco0a IMOydeHus CepHoil KucioTsl. [IpumeHenue
cepHOM KucioThl. ColM CepHOM KUCIIOTHI, KAUeCTBEHHAs peaklus Ha cyiabdaT-uoH. Haxoxnenue
ceppl U €€ coeIMHEHUN B mpupone. XHUMHMUECKOE 3arpsi3HEHUE OKpY’Karollell cpenbl
COEMHEHUSIMH Cepbl (KMCIOTHBIE JNOXAM, 3arpsa3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[IPEI0TBPALLECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibel. OcCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHA. A30T, pPacHpOCTpaHEHWE B NpUpOAE, (QHU3MUECKUE U
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoze. AMMHaK, ero pU3NUecKue 1 XUMUYECKHe
CBOICTBA, Nosly4eHue U npuMeHeHue. Coau aMMOHMS, UX (PU3HUECKHUE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHbl aMMOHHSA. A30THas KHUCIIOTa, €€ IMOJIyuyeHHe,
¢usnveckne M XMMHUYECKHE CBOiicTBa (0OmIME Kak TpPEACTAaBUTENs Kiacca KUCIOT |
cneunpuyeckue). Vcnonp3oBaHue HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAIbHBIX
yaoOpeHuil. XuMHUUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JOXKM, 3arpsi3HEHHE BO31yxXa, MOYBbl U BOA0EMOB). PDocdop, amnoTponHble MOAUPHKALUN
dochopa, ¢puznyeckne nu xummuueckue cBorictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢usnyeckue M XUMHUYECKHE CBOIcTBa, mosydeHue. Vcnosib3zoBaHue ¢ochaToB B KauyecTBe
MUHEPATBHBIX YI00PEHUH.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynmbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapaKTepHbIE CTETIEHN OKHUCIIEHUs. YTJIEepo/l, aJUIOTPOIIHbIE MOAU(UKAIIUH, PAaCTIPOCTPAHEHHE B
npupoje, Gpusnueckue 1 XuMu4eckue cBoictBa. Axcopouus. Kpyropoport yriepoaa B mpupoe.
Oxcupl yriaeposaa, ux QpU3M4YecKkue U XMMHUYECKHE CBOMCTBA, JEHCTBUE HA JKUBbIE OPraHU3MBI,
HOJy4eHUE U TPUMEHEHHE. DKOJIIOTHYECKUe MpoOieMbl, CBI3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTE3a INI00AJbHOTO MOTEIUIEHUs KJIMMaTa, MapHUKOBBIM 3(QexT. YronbHas KuciaoTa U €€
coiM, UX (pu3MuecKkue M XUMHUYECKHE CBOMCTBa, MOJydeHUE M NpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHar-uoHbl. Mcnonp3oBanume  kapOoHaToB B OBITY, MEIUIUHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHayasibHbIE MOHATUS 00 OPraHMYECKUX BEILIECTBAX KAaK O COEIUHEHUSX yTIepojaa
(MeTaH, 3TaH, STWIEH, AaUETUJIEH, ATAaHOJ, TJMIEPHH, YyKCycHas kuciora). [IpupoaHbie
HCTOYHUKU YIJIEBOAOPOAOB (Yrojb, HPHUPOJAHBIM Ta3, HEPThb), MPOAYKTHl HX MepepaboTKu
(OeH3uH), UX poJib B OBITY M MPOMBIIUIEHHOCTH. [IOHATHE 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeloBeKa. MarepHallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPTraHUUYECKUX COECANHEHUN.

Kpemuuii, ero Qusnmyeckue M XUMHUYECKHE CBOICTBa, MOJy4Y€HHE U TNPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmme mpenctaBienus o6 okcuae kpemuus (IV) u
KpeMHUueBoi kuciote. CUIIMKATHI, UX HCIOJIb30BaHKUE B OBITY, B IPOMBIIIIEHHOCTH. BaxHeilmue
CTPOUTENIbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, Xene300eToH. I[IpoGiiembl
0€301acHOT0 HCIOIb30BAHMSI CTPOUTEIBHBIX MAaTEPHATIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:



U3y4eHHe 00pa3ll0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHOM KHCJIOTHI, MPOBEICHUE
KAueCTBEHHBIX PEAKIMi Ha XJOPUA-HOHBI U HAONIOJIEHNE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxarlue GU3NYECKUe U XMMHYECKHE CBOICTBA TaJIOTEHOB M HUX COCAMHEHUU (BO3MOXKHO
HCTOJIb30BaHUE BHJICOMATEPUANIOB), O3HAKOMIJIEHHE C OOpasliaMd XJIOPUIOB (TaJIOT€HHUIOB),
O3HaKOMJIeHHE C oOpa3uamMu ceppl U €€ COCIMHEHUSMHU (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEpPHAIIOB), HAONIOJEHUE Tpollecca OOyrNIMBaHMS  caxapa MO  JICHCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, HU3yUYeHUE XUMUYECKUX CBOMCTB pa30aBiICHHON CEpHOM
KHCIIOTHI, TIPOBEJCHHE KAa4YeCTBEHHOUW peakiuy Ha Cyib(paT-HoOH W HaONIOJCHUE TMpH3HAKa e
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COSAUHEHUN
(BO3MOKHO HCITOJIb30BAaHHME BUICOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YAOOpEHHIA,
MoJlydeHHue, coOMpaHue, pacro3HaBaHME M HU3YYEHHE CBOICTB aMMMaka, IPOBEICHUE
KAUeCTBEHHBIX peaKkuuid Ha HWOH aMMOHUs U Qocdar-noH W U3YYCHHE NPH3HAKOB WX
MIPOTEKaHUs, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
WCIIO0JIb30BaHUE BHUCOMATEPUATIOB), M3YYCHHE MOJENIed KPUCTALUIMYECKUX PEHIETOK anamasa,
rpadura, ¢yaepeHa, O3HAKOMIIEHHE C MPOIECCOM aJcopOIUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM yTJIEM M YCTPOMCTBOM MPOTHBOTA3a, MOJIyUYeHHEe, COOMpaHue, paclio3HaBaHUE
Y U3YyYEeHHE CBOICTB YIJIEKHCIIOTO rasza, MpOBEJCHHE KaueCTBEHHBIX PEaKIuil Ha KapOOHAT u
CHWJIMKAT-UOHbl M HW3Y4YCHUE IMPU3HAKOB HX TMPOTEKAaHUs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKAaTHOM IMPOMBILUIEHHOCTH, PELUIEHUE SKCIEPUMEHTAIBHBIX 3aJlay 1o Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/uibl M MX COCIHUHEHUS

OO0mrasi XapakTepUCTUKAa XUMHUYECKUX DJJEMEHTOB — METAUIOB Ha OCHOBAaHUU HUX
nonoxenus B [lepuonnueckoit cucreme xumudeckux snemeHToB 1. 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckas CBs3b M METAJUIMYECKas KpUCTaJUTHYeCKas
peméTKa. DJEKTPOXUMHUYECKUN Pl HampsHKeHUHM MeTauioB. DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTayuioB. OOmMe crocoObl MONMydeHHs] MeTAIIOB. [IOHATHE O KOPPO3UH METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'yH, JIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ POMBIIICHHOCTH.

[lenounble MeTAILIBL: TIOJIOKEHUE B [leproanueckoi cucteMe XMMUYECKUX 31eMeHToB J1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXJACHHE B Mpupoje. Ouznueckue U XUMUYECKUE
CBOICcTBa (Ha mpumepe HaTpus U Kamusi). OKCUABI U THAPOKCUABI HATpus U Kanus. [IpumeHeHue
IIEJIOYHBIX METAJVIOB U UX COCTUHEHUM.

[IlemoyHO3EMENBHBIE METAUIBl MarHuii M KajlbLM: MoJIokeHue B llepmomgmyeckoit
cucremMe xumuyeckux snemeHToB JI. M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAaXOXKICHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus U Kanblus. BaxkHeilmue coennHeHUs
Kanplus (OKCHUJI, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

Amomunuil: nonoxenue B Ilepumonnueckoil cucreMe xuMmMuyeckux snemeHtoB J[. WM.
MenpeneeBa, CTpOCHHUE aToMa, HaxoXJeHue B npupoze. dusnyeckue u XUMUUECKUE CBOMCTBA
amoMuHM. AM(OTEpHBIE CBONCTBA OKCHJIA M TUIPOKCUIA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepuonuueckoil cucreme XuMHYeckux »3nemeHTtoB J[. H.
MeneneeBa, CTpOEHHE aTOMa, HaxoKJeHUE B pupoae. Puznueckre U XMMHUYECKUE CBOMCTBA
xeneza. Oxkcupawl, ruapokcuasl u conu skenesa (II) m xenesa (1), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIGHHE C o00pa3llaMu METAJUIOB W CIUIaBOB, UX (PU3UYECKUMHU CBOWMCTBAMHU,
M3y4YeHHE pe3yJIbTAaTOB KOPPO3WU METAIIOB (BO3MOXHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHSI OKCUAA KaJbIMs U HATPHSI C BOJOW (BO3MOXHO HCIOIH30BaHHE
BHJICOMATEPHAIOB), KCCJIECIOBAHUE CBOWCTB >KECTKOW BOJBI, MpOIlECCa TOPECHHs JKeje3a B
KUCIOpoJie  (BO3MOXXKHO  HMCIIOJIb30BaHHWE  BUJIEOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHUSA
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajabllns, aIFOMUHUS, ITMHKa, xene3a (1) u xenmesa
(1), meau (1), HaOMIOIEHUE U OMKMCAHUE MPOILECCOB OKPAIIMBAHUS TUIAMEHH MOHAMHU HATpHS,



Kaliusl U Kaibliusg (BO3MOXHO MCIIOJNIB30BaHHE BUAECOMATEPHUAJIOB), UCCIeT0BaHUE aM(pOTEPHBIX
CBOMCTB T'UJIPOKCUJIA ATIOMUHUS U TUJIPOKCUJA IMHKA, PEIICHHE HKCTIEPUMEHTAIbHBIX 33]a4 110
TeMe «BakHele MeTasibl U UX COSAUHEHUS.

XuMus M OKpy:kamomas cpeaa

BemectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeKa. bezomacHoe MCIoiib30BaHUe
BEIIECTB M XUMHUYECKMX peaknuil B ObiTy. [lepBas momomis MpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSX.

XUMHYECKOe 3arpsi3HEHUE OKpY Karollel cpefpl (peenbHas A0MyCTUMas KOHIEHTpaIus
BemecTs, ganee — [1/1K). Ponbs XxumMun B perieHun 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuit 3xcnepumenm:

u3y4yeHue 00pa3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTEpUaJbl).

Mescnpeomemmnuie ceasu

Peanuzanust MeXnpeaAMETHBIX CBsI3€l MpU U3YUYEHUU XMMHU B 9 Kiacce OCYIIeCTBISETCS
gepe3 UCIOJIb30BaHHWE KaK OOIMMX ©CTECTBEHHO-HAYYHBIX TOHATUH, TaKk M TOHATHMA,
SIBJIIOIIMXCS] CHCTEMHBIMHU ISl OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OOmme ecTecTBEHHO-HAY4YHbIE TOHSTHS: Hay4YHbIM (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHalu3,  CHHTE3,  KilaccU(pHKanus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICJIUPOBAHNE, U3MEPEHUE, MOJICIIb, ABJICHHUE, MAPHUKOBBINA 3(D(PEKT, TEXHOIOTHSI, MATEPHAIIBI.

@duzuka: MaTepus, aTOM, OJJEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIHJ, H3OTONbI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, DJJIGKTPUUECKUN 3apsij, MPOBOAHHKH, IOJYIPOBOIHUKH,
IUDIIEKTPUKHU, (DOTOIIEMEHT, BEIECTBO, TEJIO0, 00bEM, arperaTHOe COCTOSHHME BEIleCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAIUIMYECKAsh PEIIETKA, CIUIaBbl, (PU3UYECKHUE BEITUUYUHBI,
€IMHUILIBI U3MEPEHHUS, KOCMHUECKOE MPOCTPAHCTBO, IIIAaHETHI, 3BE3 161, COHIIE.

buonorus: ¢orocunTes, neixanue, Omochepa, 3KOCHCTEMa, MUHEPAIbHBIC YIO0OPCHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MuHepasibl, TOPHBIE MOPOJBI, MOJE3HBIC
HCKOMaeMble, TOIIJIMBO, BOJAHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBLI 11O XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUASA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO 00IIEero o0pa3oBaHUs
JOCTUTAOTCS B X0€ 00y4YeHUsI XMMUHU B €IUHCTBE YU€OHOI M BOCIIUTATEIbHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPaJULMOHHBIMU  POCCUHCKMMM  COLIMOKYJBTYPHBIMH U  JTyXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE MpaBUIaMHU M HOpPMaMM IOBEJCHUS U
CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUSA, CAMOPA3BUTHUS M COLMATIM3ALMN 00yUYarOIINXCA.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKalOT TOTOBHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPMEHTAlMil M pacIIMpeHHE ONbITa AESITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOLIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPHUECKOMY M HAyYHOMY
HACJIEUI0, MOHMMAHUS 3HAUYEHUS XUMHYECKOW HAyKH B JKU3HU COBPEMEHHOro OOIECTBa,
CIIOCOOHOCTH BJIaJIeTh JOCTOBEPHON HMH(OpMaImei o mepefoBbIX TOCTHKEHUSAX M OTKPBITHIX
MHUPOBOM M OTEUECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTU B HAay4YHBIX 3HAHUSAX 00 ycTpolcTBe
MHUpa 1 0011eCcTBa;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MIPEJICTABICHUS] O COLMAIBHBIX HOpPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHH B
KOJIJIEKTHBE, KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B OOLIECTBEHHO  IOJIE3HOM,
yueOHOMCCIIeI0BATeNbCKON, TBOPUYECKOW W JAPYIMX BHAAX JIEATENBHOCTH, T'OTOBHOCTH K
pa3zHoO0pa3HOW COBMECTHON JESATENIbHOCTH MPU BHIMOJIHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBIMOJIHEHUH XMMHUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K



B3aMMOIOHMMAHHUIO M B3aUMOIIOMOILM B MpOLIECCe 3TON YyueOHOW AesITeNbHOCTH, TOTOBHOCTHU
OLICHHMBATh CBOE IIOBEJEHUE M IOCTYNKM CBOMX TOBapMILEH C MO3MLIHMHM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUECKHE  IPEACTABICHHUS O  BEIIECTBE M  XMMHUYECKOW  pPEAKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAyKH M COCTABIISIOIIME OCHOBY JUIS
MOHUMAHUS  CYIIHOCTM HAyYHOW KapTHMHBl MHpa, [PEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOABI, B3aUMOCBA35X YEJIOBEKA C MPUPOJHONW CPEoH, O posu
XUMUU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJIy4YEHHE HOBBIX 3HAaHUN IO XUMHH,
HeoOXoauMBbIe 1711 OOBSACHEHUS HaOJI0aeMbIX TMPOLIECCOB U SIBICHUN, IO3HABATEIbHOM,
MH(GOPMALIMOHHON M YNTATEIbCKON KyJIbTYphl, B TOM YKCIIE HABBIKOB CAMOCTOATEIBHOM pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpPaTypod, NOCTYHNHBIMU TEXHHUYECKHMMH CpPEICTBAMU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOYyYEeHHIO M MO3HAHHIO, JI0O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM U MCCIIEA0BATENbCKON NEATENIBHOCTH, K OCO3HAaHHOMY BbIOOpY
HAMpPAaBJIEHHOCTH U YPOBHS 00yUYeHUS B AaTbHEHIIEM;

4) popMUpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHUE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3/J0pOBbIii 00pa3 JKW3HM, OCO3HAHUE IOCIEACTBUM M HENPUITHE BPEIHBIX
MpUBBIYEK (YMOTPEONICHUSI alKOroJisi, HAPKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH COOIO/ICHUS
npaBwil 0€30IIaCHOCTU MpH OOpallleHuH € XUMHYECKMMM BEIIECTBAaMU B OBITY M peanbHON
KU3HH;

5) Tpy10BOT0 BOCIUTAHUS

MHTEPEC K MPAKTHIECKOMY M3YyUEHHUI0 podeccuil U Tpyda pa3inyHOro poja, YBaXKEHHE K
TpyLy M pe3yjbpTaTaM TpPYyAOBOH MAESITEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUs
MpEeIMETHBIX 3HAHWA 1O XUMHUHU, OCO3HAHHBIM BBIOOP HHIUBUIYAJIbHOW TPACKTOPUU
MPOJOIDKEHUST 00pa3oBaHUSI C YYETOM JIMYHOCTHBIX HMHTEPECOB W CIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB W MOTpeOHOCTEH, ycnemHol MmpodecCuOHaNbHON AESITeNbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUMN, TOTOBHOCTh a/IallTUPOBATHCS B PO(ECCUOHATILHON Cpelie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

AKOJIOTMUYECKH 1€1€CO00pa3HOE OTHOIIEHHE K MPUPOJIe KaK UCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHMMaHHE LIEHHOCTH 3/J0pOBOr0 W 0€30macHOro obpasa >KM3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U ICHUXHUYECKOMY 370pOBbIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHS MpaBMJl 0€30MacHOr0 MOBEIEHUS pU padoTe ¢ BeleCTBAMH,
a TaK)Ke B CUTYALIUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIIO/IEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MONydyaeMble MpPU H3YUYEHUU XUMHH, IS PelIeHUs
3a7a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPENOi, ISl TOBBIIIEHUS YPOBHS SKOJIOTMYECKOM
KYJIbTYpBl, OCO3HaHMs INI00ATBHOTO XapaKTepa 3KOJIOTHMYECKHX MpoOaeM U MyTed X perieHus
MIOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUYECKOr0 MBIIUIEHUS, YMEHHUSI PyKOBOJICTBOBAaThCS UM B
MM03HABATEIbHOW, KOMMYHUKATUBHON M COLIMATIBLHON MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTampenMeTHBIX pPe3yJbTaTOB BBIICISIOT 3HAYMMbIe i (OPMHPOBAHUS
MHUPOBO33pEHUs OOlLIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUN, FUNoTe3a, (akKT, CUCTEMA,
Ipoliecc, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe UCHOJIb3YIOTCA B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MpeIMeToB (OpMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM Hay4HOM KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe AEUCTBUS (ITO3HABATENbHBIE,
KOMMYHHKATHUBHBIE, PETYJISATUBHbBIE), KOTOpble oOecrnedynBaroT (OpPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITETbHOMY IIJIAHWPOBAHHUIO U OCYILECTBICHUIO YUEOHON JeATEIbHOCTH.

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YUeOHbIe el CTBUS

ba3oBble JlorHYecKue AeHCTBHA:



YMEHHS HCHOJb30BATh MPHUEMBI JIOTHYECKOTO MBIIUIEHNUs IPU OCBOSHUM 3HAHMI:
pacKpheIBaTh CMBICT XMMHUYECKMX TOHATHUH (BBLACIATH MX XapaKTepHbIE IPH3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMH MOHATHUAMU), UCIOIb30BATh HOHATHS JUIsl OOBSICHEHUS
OTACNbHBIX (HaKTOB W SBJICHH, BBIOMpATh OCHOBAHWS M KPUTEPHM JJs Kiaccupukanum
XMMUYECKHUX BEUIECTB U XUMUYECKUX PEaKLM, yCTaHABJINBATh IPUUUHHO-CIIECTBEHHBIE CBA3U
MEXTy 0OBEKTaMH U3Y4YEHUs, CTPOUTH JIOTHUECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ yKTUBHBIC,
10 QHAJIOTUH), AEJIaTh BBIBOBI U 3aKJIFOUCHHUS;

yMEHHUE MPUMEHATh B MPOLECCEe MO3HAHUS MOHATHS (MpPEAMETHBIC M METalpeIMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJb3yeMble B XHMMHHU, NPEOOpPa3OBBIBATH IIMPOKO
IpPUMEHSIEMbIE B XUMHH MOJICIbHBIC MPEICTABICHHUS — XUMUYECKUN 3HAK (CMMBOJI DJIEMEHTA),
XUMu4eckas (opMysia M ypaBHEHHE XHUMHYECKOM peakuuu — IpU pELlIeHUH Yy4deOHOo-
MO3HABATENBHBIX 337a4y, C Y4YETOM OSTUX MOJCNIBHBIX TPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYILECTBEHHbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMUAYECKHX PEaKIUil, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIICJACTBEHHBIE CBSI3U H
IIPOTUBOPEUUS B U3y4aeMBbIX IIPOLIECCAX U SBICHUSIX.

Ba3oBble ucciienoBaTebcKue 1elcTBUA:

YMEHHUE HCHOJb30BaTh MOCTABJIECHHBIE BOIPOCHl B KAaueCTBE MHCTPYMEHTa IO3HaHUS, a
TaKKe B KadecTBE OCHOBBI JUIsI (OPMHPOBAHMS THUIOTE3Bl IO MPOBEPKE MPABHIHLHOCTH
BBICKa3bIBAEMbIX CYKICHU;

npHOOpEeTeHNEe OMbITa 1O TUIAHUPOBAHHIO, OPTaHM3AalMU ¥ TPOBEICHHIO YYCHHYECKHX
HKCIEPUMEHTOB, YMEHHE Ha0JI0JaTh 3a XOJI0OM MPOLEcca, CAMOCTOATEIBHO IPOTHO3UPOBATH €r0
pe3yabTar, (HOopMyIHpOBaTh OOOOIICHHUS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIEI0BaHMsI, COCTABIIATh OTYET O MPO/IETAaHHON padoTe.

Pa6ora ¢ undopmanueii:

yMeHUue BbIOMpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh UH()OPMAIMIO PA3IUYHBIX BUIOB
1 GOpM IMpeICTaBICHHSI, TOTYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYy4YHO-TIOMYJISIpHAs JINTEpaTypa
XMMHUYECKOIO COJAEp)KaHus, CIpaBOYHble mocoOus, pecypcbl HHTepHeTa), KpUTHYECKU
OLIEHUBATh MIPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHUE NPUMEHSTh pPa3IMuHble METO bl U 3aMPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS yUEOHBIX U MMO3HABATEIbHBIX 3324
OIpe/IeIEHHOrO THUMA, MPUOOpPETeHHEe OmblTa B OOJACTH MCIOJIb30BaHUS HH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAaHUS PAa3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPAaTh ONTUMANbHYIO (OpPMY MpPEICTaBICHUS
nHpOpPMAMK M WDTFOCTPHPOBATH pelIaeMble 3a/la4d HECJIOXHBIMH CXEMaMH, JAHarpaMMaMH,
Apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

YMEHHE WCIOJIb30BaTh W AHAIU3MPOBATH B Tpolecce y4eOHOW W HCCIeN0BATENbCKON
JesITeIbHOCTH HH(POPMALIHIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOT0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY>KaIOIIe TPUPOJHON CPEJIbI.

KomMyHHUKaTHBHBIe YHHBepcaJbHble Y4eOHbIe 1eiCTBHA:

yMEHHUS 3a/laBaTh BOIpOCH (B XoJe Juasora M (WIM) JUCKYCCHM) IO CYILECTBY
oOcyxnaeMoil Tembl, (OPMYIUPOBATh CBOM TMPEUIOKEHUS] OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh NOJYUYeHHbIE Pe3yJIbTaThl TO3HABATEIBHOMN IEATEILHOCTH B YCTHBIX
¥ TIHCbMEHHBIX TEKCTaX; JIeJIaTh TPE3EHTANUIO0 pPEe3YJbTAaTOB BBHIMOJHEHHUS XHUMHYECKOTO
SKCIepUMeHTa (JabOopaTOPHOTO OmbITa, J1a0OpaTopHOM pabOTHI MO HCCIEIOBAaHUIO CBOMCTB
BEIIIECTB, y4eOHOTO MPOCKTA);

YMEHHUSI y4eOHOTr0 COTPYJHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOH IMO3HAaBAaTEIbHON U
WCCIIEIOBATEIILCKOW JICATENBPHOCTA TIPU PEIICHHH BO3HHUKAIOMIUX MPOOJieM Ha OCHOBE y4éra
OOIIMX HMHTEPECOB W COIJacoBaHMsA MO3ULUH (0O0CYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
IITYPMBD», KOOPJAWHAIHMSI COBMECTHBIX JIGHCTBHM, ONpeesieHIe KPUTEPHEB TI0 OIEHKE KauyecTBa
BBHITIOTHEHHOW paOOTHI U IPYTHE).



PeryasiTuBHble YyHHBepcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHME CaMOCTOSTEIbHO ONPENENATh €U ACATEIbHOCTH, IIIAHUPOBATh, OCYILECTBIISITD,
KOHTPOJMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTh, BBIOMPATH
HanOonee H(QeKTHBHbIE CIOCOOBI pemeHus Y4eOHBIX M IO3HABaTEIbHBIX  3a]ad,
CaMOCTOATENIBHO COCTABJISITh WJIM KOPPEKTUPOBATh MNPEIJIOKEHHBIA AITOPUTM JEHUCTBUM IpU
BBIMIOJIHEHUH 33JaHAN C y4€TOM IIOJlyuYeHHUs] HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTax —
BEILIECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBHE MOJYUYEHHOI'O pE3yJIbTaTa 3asiBICHHOM LIEJIH,
YMEHHE UCII0NIb30BaTh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUM 3a/laHUM.

HNPEIMETHBIE PE3YJIBTATbHI

B cocraBe mpeaMETHBIX pE3yJbTAaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COJEPIKAHMA,
YCTaHOBJICHHOTO JaHHOM (QenepaibHOil paboueld mHporpaMMoii, BBIAEISIOT: OCBOCHHbBIE
o0y4aroIMMHUCS Hay4HbIE 3HAaHUS, yYMEHHUS U CIOCOOBI JeicTBUH, cnenuduyeckue ams
npeaMeTHoM oOnactu «XUMHS», BBl ACSITEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpETALMM, IPEOOPA30BAHUIO U IPUMEHEHUIO B Pa3IMUHBIX YUEOHBIX U HOBBIX CUTYaLUsX.

K konny obydenust B 8 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIINXCSI YMEHHU:

® pacKpbIBaTh CMbBICI OCHOBHBIX XMMHYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUUYECKHUM
AJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OAHOpPOAHAs U
HEOJIHOPO/HAsI), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHasi M MOJEKYJsipHas macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XHUMHYECKOro
9JIEMEHTa B COCIMHEHHH, MOJISIPHBIM OOBEM, OKCHA, KHCIOTa, OCHOBaHHUE, COJb,
ANEKTPOOTPHUIATEILHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKas peakius, KiacCu(pUKaus
peakuuii: peakluu COeAMHEHNUS, peaKLUu pa3IokKEeHHs, PEaKIMKU 3aMELICHHs], PEaKIIUU
oOMeHa, 3K30- U SHAOTEPMUUYECKUE PEAKIUH, TETIOBOM 2P PEKT peakuu, Apo aToMa,
AJIEKTPOHHBIA CIIOW aTroma, aTOMHasi OpOWTa b, PaguyC aroma, XUMHUYECKas CBS3b,
MOJISIPHAsE M HENOJIsIpHAsi KOBAJIEHTHAs CBSI3b, MOHHAs CBS3b, MOH, KaTUOH, aHUOH,
pacTBoOp, MaccoBas A0JIs BellecTBa (IPOLEHTHAsI KOHLIEHTpAaLKsl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHYECKMX IOHATUH U NPUMEHATH 3TU
MOHSTHS TIPU OMMCAHUU BEIIECTB ¥ X IPEBPAILCHHUI;

® CIIOJIb30BAaTh XUMHYECKYIO CHUMBOJIMKY Ul COCTaBiieHUs (GOpMyJl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OMpeneNniTh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEJAMHEHHSX, CTENEHb
OKHUCJIEHUS DJIEMEHTOB B OWHApHBIX COEIUHEHUSX, NPUHAJUIEKHOCTh BEHIECTB K
OIpeNIeIEHHOMY KJIacCy COeIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHas! M1 MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHneneeBa: 1€eMOHCTpUPOBATH
[IOHMMAaHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHUX DJJIEMEHTOB OT MX
nosioxkeHus B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOrazipo;

e ONUCHIBaTH M XapakTepuszoBaTh Tabmuunyio Gopmy Ilepuoanyeckoit cucTembl
XMMHUYECKHUX 3JIEMEHTOB: pa3inyarh IOHATHS «IJaBHas moArpymnna (A-rpynma)» u
«mobounas mnoarpynna (b-rpynma)», Mmanble W OonbliMe NEPHOABI, COOTHOCHUTH
0003HavYeHUsI, KOTOpble UMeIoTcsl B Tabnuue «lleprognueckas cucteMa XUMHYECKHX
anemeHToB [[. M. MeHneneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (cocTaB M 3apsa] sapa, o0lllee YHUCIO JIIEKTPOHOB U
pacripeielIeHue UX 10 3JIEKTPOHHBIM CI05M);

e KJaccU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIeCTBA, XUMUUECKUE
peakuuu (10 YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY

dbdexry);



XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWMCTBA BEIISCTB Pa3IUYHBIX
KJIaCCOB, TMOATBEPXKJas ONUCAHWE MpPUMEpPaMU  MOJEKYJSIPHBIX  YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3IUYHBIX YCIOBUAX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MAacChl BEIIECTB, MACCOBYIO
JIOJTII0 XUMUYECKOT0 3JIeMeHTa 1o (hopMylie COeAMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHYECKON PEAKIIUY;

MPUMEHATh OCHOBHBIC ONEPAIIMM MBICIUTEIBLHON ACATEIBbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNE, CUCTEMATH3AIUIO, KIACCU(PUKAIUIO, BbISIBICHUE MPUUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISI M3YYEHUs CBOWMCTB BEIIECTB M XWMHYECKHX PEAKIUU,
€CTeCTBEHHO-HAy4YHbIE€  METOJbl  IO3HaHUs  —  HAONMIOJeHUEe,  HM3MEpeHHe,
MOJICJIMPOBAHUE, IKCTIEPUMEHT (PeaJIbHbIA U MBICIICHHBIN );

ClIeIOBaTh TMpaBHJIaM TOJB30BAHUS XUMHUYECKOW TOCYyIOH © J1abopaTopHBIM
o0opy/oBaHUEM, a TaKKe MpaBHJIaM OOpalleHUs] C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHSMH TI0 BBITTOJHEHUIO JIA0OPATOPHBIX XUMUYCCKUX OTIBITOB ITO TIOJTYUYSHHUIO
U cOOMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, MIAHUPOBATH
U NMPOBOANTh XMMHYECKUE SKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB ILIEIOUEH U
KHCIIOT C TIOMOIIbIO HHIUKATOPOB (JIAKMYC, PeHOIPTAIICNH, METHIIOPAHK U JAPYTHE).

K kxoHuy oOydeHus B 9 kiacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYECKHI AJIEMEHT, aTOM,
MOJIEKYJ1a, UOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTD,
JJIEKTPOOTPULATEIBHOCTD, CTEIEHb OKMCIICHUs, XMMHUYECKass peakluus, XUMHUYEeCKas
CBSI3b, TEIIOBOM 3((EeKT peakuuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, IEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAsT JUCCOLMAIMS, pEaKkUUd HMOHHOro OOMEHa,
KaTalnu3aTtop, XMMUYECKOE paBHOBecHe, OOpaTUMble M HEOOpaTHMBbIe peakIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAaKIUH,  OKHUCIHTENIb,  BOCCTAHOBUTEIb,
OKHCJICHME€ M BOCCTAHOBJIEHHE, aJUIOTPONHs, aM(OTEPHOCTb, XHUMHYECKasi CBA3b
(KoBaJIeHTHasi, MOHHAs, MeTaJJIM4yecKas), KpUCTAJUIMYEcKas peméTka, KOppo3us
METAJIJIOB, CIUIABBI, CKOPOCTh XUMHYECKOW pEakUWH, IMPEAEIbHO JOIyCTUMas
koHneHrpanus [IJIK Bemecrtsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHMUYECKHUX IMOHSATUH M MPUMEHSTHh 3TU
MIOHATHS TIPH ONMCAHUU BEILIECTB U UX IIPEBPALLCHUI;

UCIOJb30BAaTh XUMHYECKYI0 CHUMBOJIMKY JUIl COCTaBleHHs (OpMys BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;

ONpPEACNATh BaJCHTHOCTh M CTENEHb OKUCIEHHS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHMAX PA3JIMYHOIO COCTaBa, IPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaccy CO€IMHEHWH 1o (opmysaMm, BHJI XMMHUYECKOM CBS3U (KOBaJEeHTHAas, UOHHAs,
METaJlJIM4YecKasi) B HEOPraHWYECKUX COEAMHEHMSX, 3apsii HMOHA 10 XUMHUYECKOU
¢dopmyIe, Xxapakrep cpelbl B BOJAHBIX PAaCTBOpPax HEOPraHWYECKHX COCIMHEHUH, THUI
KPUCTAJUTMYECKON peMIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuoanmdeckoro 3akona [[. . MennaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHUE: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMbl XMMHYECKHUX ODJIEMEHTOB: pa3fnyaTh IOHATUS «rJaBHas mnoArpynmna (A-
rpynna)» u «mnobouyHass noxarpymmna (b-rpynma)», manele u Oonblive MEpPHOBI,
COOTHOCUTh O0O3HAuYeHMs, KOTOpble HMEIOTCS B NEpUOAMYECKON Tabnuue, ¢
YHCJIOBBIMUA XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHMX JJIEMEHTOB (COCTaB U
3apsj Aapa, o01ee YUCIo 3JIEKTPOHOB U pacCHpeesIeHHe UX 10 AIEKTPOHHBIM CIIOSIM),



OOBSCHATH O0OIMEe 3aKOHOMEPHOCTH B H3MEHEHHU CBOWCTB DJEMEHTOB MU HUX
COCIMHEHUI B Mpejesiax MajiblX MEPUOJ0B U TIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS
HX aTOMOB;

KJIacCU(UIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMUUYECKUE
peakuuu (10 YUCIy W COCTaBy YYacTBYIOIIMX B PEAKIUU BEILIECTB, MO TEIIOBOMY
3¢ (deKTy, Mo U3MEHEHUIO CTCTICHEH OKUCIICHHUSI XUMHUYECKHUX YJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOIME ¥ crhenu(uUecKkue XUMHUYECKHE CBONCTBA
MIPOCTBIX U CJIOKHBIX BEIIECTB, TOATBEPK/Asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHUSI JIEKTPOJUTHUUECKON AUCCOLUMALIMU KHUCIOT, IIEI0UYEH U COJIEH,
MIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKIMii HOHHOrO OOMEHa, YpaBHEHUS peaKlIUid,
MOATBEPKIAIOUIMX CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXAY BEUIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX IIPEBPAILICHUM B pa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJTI0 XUMUYIECKOTO dJIEMEHTa 10 (hOpMYyJie COSAMHECHHSI, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBope, MIPOBOJAUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOM peaKIuu;

coONrofaTh TMpaBWia TMOJB30BAHMS XMMHUYECKOW TMOCyIol U J1ab0paTOpHBIM
o0opy/soBaHUEM, a TakKe MpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUH C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO JIA0OPATOPHBIX XUMUYCCKUX OTIBITOB ITO TIOJTYUYSHHUIO
1 cOOMPaHMIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKHCIIOrO ra3a);

MIPOBOJIUTH PEAKLMHU, MOATBEPKAAOIINE KaUeCTBEHHBIM COCTaB pa3IMYHBbIX BEUIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOPHA-, OpoMHI-, HOAMI-, KapOoHat-, ¢ocdar-,
CHJIMKAT-, Cylnb(]ar-, TUAPOKCHUI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yUYEHHBIX
METAJUIOB, IPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHSATh OCHOBHBIE OIEPALMM MBICIUTEIBbHON NIESITEIBHOCTA — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTeMAaTH3allhi0, BBIABICHUE MPUUYNHHO-CIEICTBEHHBIX
CBSI3€M — ISl M3YyYEHHUS CBOWMCTB BEUIECTB M XMMHYECKHUX PEAKIHI, €CTECTBEHHO-
HayyHble METOJbl TMO3HAHWS — HaONIOJICHWEe, W3MEPEeHHe, MOJIEIUPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN).

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoJsmyecTBO 4acoB JJIeKTPOHHDIE
Ne  HaumenoBanue
n/ | pasiesioB H TEM Becer KOHTPOJIBH MpaKTHYeCK (un¢poseie)
n NporpaMMbI % P 5 odpa3oBaTeIbHbIE
ble padoThl He padoThl
porp ? ¢ pavo ¢ pado pecypcsl

Pasnea 1. IlepponayanbHble XUHMHYECKHE MOHATHS

XUMHUSI —
erermomn Bumorexa LOK
1.1 N 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU 37c
NEeATEILHOCTH ==
geJIoBEKa
12 BemtectBa u 15 1 bubanoreka IJOK

XUMHUYECKUE https://m.edsoo.ru/7f418



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

peakuu

Hroro no pazneny

20

Pasznen 2. Baxxnelmue NPpEeACTABUTEC/IM HCOPraHNYECCKUX BEIIECTB

EE?:%XL) bu6nmoreka [IOK

2.1 PO 6 https://m.edso0.ru/7f418
[Tonsarue 00

37c

OKCHIaxX
Bognopon.Ilonsaru Bu6muotexa [JOK

2.2 € 0 KUCJIOTax U 8 https://m.edsoo.ru/7f418
COIAIX 37¢
Bopa. PactBopbl. Bubmuoteka [JOK

2.3 [Toustue 06 5 https://m.edso0.ru/7f418
OCHOBaHHUSIX 37¢
I?HC;(:Z?HG bubnuoreka [{OK

2.4 11 https://m.edso00.ru/7f418
HEOPTaHHYECKUX 37c
COCTUHEHUN -

Wroro mo pazneny 30

Paznen 3. Ilepuonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux 3j1ementon /1. U.
MenpeneeBa. CtpoeHue aToM0B. XUMHUYecKas CBsA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun
[Tepuoanueckuii
3aKOH U
Hepuonmieckas bubnuoreka [{OK
3.1 encreMa 7 https://m.edsoo.ru/7f418
XUMHYECKHUX 37c
anemenToB 1. U. -
Menneneesa.
Ctpoenue atoma
XumMudeckas
CBSI3b. bubnuoreka [{OK
3.2 OKHCIUTETHHO- 8 https://m.edsoo.ru/7f418
BOCCTAHOBHUTEJHH 37c
bI€ peaKInu
bubmmoteka IIOK
Hroro o pazneny 15 https://m.edsoo.ru/7f418
37c
but6mmorekxa [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO 68
YACOBIIO
ITPOI'PAMME

9 KJIACC
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KoJsnvecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmenoBaHmue (undpoBbIc)
n/ | pas3iesioB M TeM Bcer  KouTpoabn IIpakTnyeck oltlipa:FOBaTenbﬂble
1 NporpaMmmasl 0 ble padoThI ue padoTbl pecypeb
Pasnea 1. BemecTBo M XuMH4yecKkHe peakiun
[ToBTOpeHue u
yriIyOJICHHE bubmuorexa [JOK
1.1 3HAHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
paszesnoB Kypca 8 636
KJ1acca
Ocrosubic bu6mmoreka [IOK
1.2 JAKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41a
XHMHECKUX 636
peakImit -
DIIEKTPOTMTHYECK
ast IMCCOLIMAIINSL. bu6mmoreka [IOK
1.3 XuMHUYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakiuu B 636
pacTBopax
Hroro no pazneny 17
Paznen 2. Hemerasiibl U MX coeIMHEHMSI
OOmas
XapartepucTKa bu6mmoreka [IOK
2.1 XUMITHCCIIX 4 1 https://m.edsoo.ru/7f41a
sneMmeHTOB VIIA- 636
TPYIIIIBL. —
T"amorensr
OO0mas
XapaKTePUCTHKA Bubnmorexa [IOK
2.2 XHMIHTHCCKHX 6 https://m.edsoo.ru/7f41a
sneMeHTOB VIA- 636
rpynnsl. Cepa u -
€€ COeMHEHUSI
OOmas
XapaKTEePUCTUKA
XUMHYECKHUX bu6mmoreka [JOK
2.3 sneMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a
rpynmnsl. A30T, 636
dochop u ux
COCIMHCHUS
OOmas
xapairepuctitia bubnuorexa [IOK
2.4 XHMITHCCIIX 8 1 2 https://m.edsoo.ru/7f41a

anemeHnToB |VA-
TPYIIIBL. YTIEPOX
Y KPEMHHH U UX

636
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COCAUHCHUS

Hroro no pazneny

25

Pa3zgea 3. MeTauibl M HX COeTUHEHUA

OO01wue cBOKCTBA
METAJUIOB

3.1

Baxueiinue
3.2 METAJUIBI U UX
COEUHEHUS

Hroro no pazneny

4

16

20

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

Pasnen 4. Xumus u okpy

JKauias cpeaa

ITOYPOYHOE IINTAHUPOBAHHUE

BemectBa u bubnuorexa [JOK
4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f41a
JKU3HU YEJIOBEKa 636
Uroro no pazneny 3
bubmuorexa [JOK
PesepBHOe Bpemst 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO 68
YACOB I1O
I[TPOT'PAMME

MIPUEMBI
oOpareHus ¢
n1abopaTopHBIM

8 KIIACC
Ne KoanuecTBo yacoB DJIeKTPOHHBbIE
Kourpoar IIpakTuue IU@PPOBHBIC
n/ Tema ypoka Bee b 0 Oﬁ[?ZIIZOBaTeJILHbIe
n ro pecypchl
Mlpenier xinui. BuGmorexa LOK
1 https://m.edsoo.ru/ff
YKU3HH YeJIOBEKA.
0d210c
Tena u BemecTa
ITonsitue o bubmuorexa [JOK
METOIax IO3HAHUs 1 https://m.edsoo.ru/ff
B XHMHH 0d227e
IIpaxTrueckas
paborta No 1
«IIpaBuna paboTbI bubnuoreka [IOK
B JTa0OPaTOpUU U 1 https://m.edsoo.ru/ff

0d23dc
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000pyI0BaHHEM)

YucTele BelecTBa
u cmecu. CriocoOsl

bubmuoreka [JOK

4 pasenens https://m.edsoo.ru/ff
cMecei 0d26ca
[IpakTnueckas
pabota Ne 2
«Pa3nenenue bu6mmoreka [JOK

5 cMmeceit (Ha https://m.edsoo.ru/ff
[IPUMEPE OYUCTKH 0d28c8
[MOBAPEHHOMN
COJIN)»

ATOMEL I bubmuorexa [JOK
6 I — https://m.edsoo.ru/ff
0dZ2a6c
XHUMUYECKHE
3JI€MEHTHI. 3HAKU bubnuorexa [JOK

7 (cHMBOJIBI) https://m.edsoo.ru/ff
XUMHYECKUX 0d2be8
3JIEMEHTOB
[Ipocteie u bubnnoreka [JOK

8 CITOKHBIC https://m.edsoo.ru/ff
BEIECTBA 0d2a6¢c
AToMHO- bubnnorexa [JOK

9 MOJIEKYJIIPHOE https://m.edsoo.ru/ff
yueHHE 0d2d50
3aKkoH
IMOCTOSIHCTBA
COCTaBa BEIIECTB.

XuMu4decKas bu6mmoreka [JOK

10 bopmya. https://m.edsoo.ru/ff
BanentHocts 0d2eae
aTOMOB
XUMHYECKUX
3JIEMEHTOB
OrtHocuTenpHas
aToOMHas Macca. bu6mmoreka [JOK

11 OtHOCHUTENBHAS https://m.edsoo.ru/ff
MOJIEKYJIsipHast 0d323c
Macca
Maccosas 1oz bubnmoreka [JOK

12 ;‘Egﬁf:;f;gm https://m.edsoo.ru/ff

0d350c
COCIMHEHUH
Komuuecro bu6nmoreka [JOK
13 BemecTBa. MoJb. https://m.edsoo.ru/ff

MousipHast macca

0d5230
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dusunueckue u

XUMHYECKHE bubmuoreka [JOK
14 SIBJICHUSL. https://m.edsoo.ru/ff
Xumuueckas 0d37fa
peakmus
[Ipu3naku u
YCIIOBHUS bubmuorexa [JOK
15 MPOTEKaAHUSI https://m.edsoo.ru/ff
XUMHYECKHX 0d3al6
peakuuii
3aKOH COXpaHEHUs Bubmiorexa [IOK
16 ?gﬁ;ﬁi?;;m https://m.edsoo.ru/ff
0d3h88
ypaBHEHUS
Brrunciaenus
KOTMHCCTRA, bubmuorexa [JOK
17 gsccm BetecTsa https://m.edsoo.ru/ff
YpaBHCHHSIM 0d5708
XUMHUYECKUX -
peakuuii
Knaccudpukanus
XUMHUYECKHUX
peakiuit bubnuorexa [JOK
18 (coemuHeHHMS, https://m.edsoo.ru/ff
pasioKeHus, 0d3f34
3aMeIICHMS,
oOMeHa)
M. B. JlomoHOCOB
— yeHbpm bu6mmoreka [IOK
19 %H6HI%KHOH€HHCT' https://m.edsoo.ru/ff
oOIleHHE U 0d40c4
CUCTEMaTH3aIus I
3HaHUH
KoHntponbHas
pabota Nel o bubnuoreka [IOK
20 teme «Bemecra u https://m.edsoo.ru/ff
XUMUYECKHE 0d4290
peaKIum
Bo3nyx — cmech
razoB. CocraB
BO3/IyXa. bubnuorexa [JOK
21 Kucnopox — https://m.edsoo.ru/ff
DJIEMEHT U 0d448e
MPOCTOE
BemecTBo. O30H
duznyeckue u bu6mmorexa [IOK
22 XUMHYECKHE https://m.edsoo.ru/ff

CBOMCTBA

0d4614



https://m.edsoo.ru/ff0d37fa
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KHCIIOpOJIa
(peakiuu
OKHCJIEHHS,
TOpPEHHUE).
[Tonstue 00
OKCHIaX

CrocoOsl
MOJTyICHUS
KHCIIOpOJia B

bu6mmoreka [IOK

23 nabopaTopuu U https://m.edsoo.ru/ff
MIPOMBIIIIICHHOCTH. 0d497a
IIpumeHeHue
KHCIIOpOIa
Tennooii a3 dext
XUMHUYECKON
peaKIuu, MOHSITHE
0 bu6mmoreka [IOK

24 TEPMOXHUMHUYECKOM https://m.edsoo.ru/ff
ypaBHEHHH, dK30- 004790
u
IHAOTEPMHUECKUX
peaKIusIx
TommuBo (He( TS,

?’)];(rm::;elz\f{e;: " bubaunorexa [IOK

25 Bogg XaL. CIIOCOBLL https://m.edsoo.ru/ff

Y, Od4c4a
ero
MIPEIOTBPALICHUS
[TpakTnueckas
pabota Ne 3 o
teme «llomyuenue bubnuotexa [JOK

26 u coOupanue https://m.edsoo.ru/ff

KHCJIOPO/a, 0d4ae?

W3Y4YEeHHE ero

CBOWCTBY

Bonopon —

DJIGMEIHT 1 bubnuotexa [JOK

27 :Eocei(;io https://m.edsoo.ru/ff

THECTBO. 0d4ddo
Haxoxnenue B
TIPUPOJIC
duznyecKue u
XHMITCCKHE bubnmoreka [JOK
28 OUTR https://m.edsoo.ru/ff
propoza. 0d4ddo
[IpumeneHne
BOAOpOJA
29 Ilonsarue o bu6nmoreka [JOK
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KHCJIOTaX U COJIAX

https://m.edsoo.ru/ff
0d50d2

Criocobrt bu6mmoreka [IOK
30 TOJTYHCHITE https://m.edsoo.ru/ff

BOROpoAa B 0d4ddo

naboparopun -

[IpakTnueckas

paborta Ne 4 o

teme «llomyuenue bubmumoreka [IOK
31 U cobupanue https://m.edsoo.ru/ff

BOIOPO/IA, 004142

H3Yy4YEHHUE ero

CBOMCTB»

Moutsipabiii 00BEM bubnnorexa [HOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff

ABorajpo 0d542e

Breraucnenus

00BEMa,

KoJnraccTsa bubmuoreka [JOK
33 BEHIECTBA Fasa fo https://m.edsoo.ru/ff

€r0 U3BECTHOMY 0d55a0

KOJIMYECTBY E—

BEIIECTBA WIIH

00BEMY

Breruucnenus

00BEMOB Ta30B 110

YPaBHEHHUIO bubnnorexka [JOK
34 peakuuu Ha https://m.edsoo.ru/ff

OCHOBE 3aKOHa 0d5708

00BEMHBIX

OTHOIIICHUH T'a30B

dusznueckue u bu6mmoreka [IOK
35 XUMHYECKHE https://m.edsoo.ru/ff

CBOICTBA BOJBI 0d587a

Cocran . bu6mmoreka [IOK
36 %C:;;Ta;eﬂgé https://m.edsoo.ru/ff

WHIUKATOpax 0d59e2

Boga kak

PacTBOPHUTEIIb.

Hachimernpic u bubmuoreka [JOK
37 HCHACDILICHHRIC https://m.edsoo.ru/ff

PacTBOPBL. 0d5b40

MaccoBast 1oist -

BEIIIECTBA B

pacTBope
38 [IpakTuueckas bubnnorexka [JOK

pabota Ne 5 o

https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

TEME 0d5eba
«IIpuroroBiienue
pPacTBOPOB C
ONPEACIEHHON
MAacCOBOH JoJieH
pacTBOPEHHOTO
BEIIECTBAY
KO6H P 0;3;:; i bubmuorexa [JOK
39 pabota -2z 1o https://m.edsoo.ru/ff
teme «Kucmopon. 0d6342
Boaopoa. Bona» I
OKcuIBI: COCTaB, bu6mmoreka [IOK
40 kinaccudukanus, https://m.edsoo.ru/ff
HOMEHKJIATypa 0d664e
[Tonyuenue u
XUMHYECKHUE
CBOMCTBa bubmuorexa [JOK
41 KHCJIOTHBIX, https://m.edsoo.ru/ff
OCHOBHBIX U 0d664e
aM(OTEepHBIX
OKCHJIOB
Ocrosanms: bu6mmoreka [IOK
42 f{izzzi’qmm https://m.edsoo.ru/ff
N 0d67ca
HOMEHKJIaTypa
[Tonyuenue u bubaroreka [JOK
43 )C(;Iggzizme https://m.edsoo.ru/ff
. 0d67ca
OCHOBaHHUM
KucnoTsr: cocras, bu6mmoreka [IOK
44 Kiaccuukanus, https://m.edsoo.ru/ff
HOMEHKJIATypa Odfee2
[Tonyuenue u bubnuotexa [JOK
45 XUMHYECKHE https://m.edsoo.ru/ff
CBOMCTBA KHCIJIOT Odfee2
Comnu (cpennue):
HOMCHKJIATYpa, bu6mmoreka [IOK
46 cnocook! https://m.edsoo.ru/0
MOJTy4EHUS, 0ad9474
XUMHYECKHE -
CBOMCTBa
IIpaxTrueckas
paborta Ne 6.
Pemenne bubmuorexa [JOK
47 IKCIICPUMEHTAJIbH https://m.edsoo.ru/0
BIX 33124 I10 TEME 0ad9b7c
«OcHOBHBIE

KJIaCChI
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

HCOPraHN4YCCKUX

COCJTUHEHMIN»

I'eneTnueckas

CBSI3b MEKIY bubmumorexa [IOK
48 KJaccamu 1 https://m.edso0.ru/0

HEOPraHUYeCKUX 0ad9a50

COETUHEHUN

O6o006mmeHue u bu6mmoreka [JOK
49 CHCTEMAaTH3aLIHs 1 https://m.edso0.ru/0

3HaHUU 0ad9ch2

KonTponbnas

pa60T"a Ne3 mo bubmuorexa [JOK
50 Teme "OcHoBHbIe 1 https://m.edso0.ru/0

KJIaCChI

Oad9ela

HEOPTraHUYECKHUX

coeqrHeHnn"

IIepBble mONBITKH

KJIacCU(PUKALINH

XUMHYECKUX bu6mmoreka [IOK
51 3JIEMEHTOB. 1 https://m.edso0.ru/0

[ousitrie o Oad9ffa

rpynnax cXoaHbIX

3JICMCHTOB

[Tepuoanueckuii

3aKOH 1

[Tepuoanueckas bubnuotexa [JOK
52 cucTema 1 https://m.edso0.ru/0

XUMHYECKHX Oada52c

anemeHTtoB J[. U.

MenneneeBa

TleDHOMLL FDYIILEI bubmuorexa [JOK
53 PHOJIBL, TPYTITIBL, 1 https://m.edso0.ru/0

MTOATPYTITIBI 0ada52c

CrpoeHue aTOMOB. bubnnoreka [JOK
54 CocTaB aTOMHBIX 1 https://m.edso0.ru/0

snep. M3orombl Oada342

Crpoenue

ANEKTPOHHBIX

000JI04€K aTOMOB bubnmoreka [JOK
55 3JIEMEHTOB 1 https://m.edso0.ru/0

[Tepuoanaeckoit Oada6bc

cucremsl []. U.

MenneneeBa

XapakTepuctuka

XUMHYECKOTO bu6mmorexa [IOK
56 3JIEMEHTa TI0 €ro 1 https://m.edso0.ru/0

MMOJIOKCHHUIO B
Ilepuonuueckon

0ada824
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https://m.edsoo.ru/00ad9e1a
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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/00ada342
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

cucteme /1. W.
Menneneena

3HadeHue
IIepuonnueckoro
3aKOHa JIJIs
Pa3BUTHA HAYKH U

bu6mmoreka [IOK

57 npaxtaa, JI, 11 https://m.edsoo.ru/0
MenpaeneeB — Oadadbe
YUE€HBIH, TIEIaror u
IpaxJIaHuH
DNIEKTPOOTpHIATE
J'ILHOC”E)I) aTEMOB BH6H_HOTeKa HOK
58 UMIIECKIX https://m.edso0.ru/0
9JIEMEHTOB Oadaab8
Vonnas bubmuorexa [JOK
59 CUMITICCKAS CBASE https://m.edso0.ru/0
Oadac34
KoBanenTHas bubmuorexa [JOK
60 HoJIsIpHAst https://m.edso0.ru/0
XUMUYECKas CBA3b Oadaab8
KoBanenTHas bubmuoreka [JOK
61 HETOJIsIpHAs https://m.edsoo0.ru/0
XUMUYECKast CBA3b Oadaab9
CrreweHE bu6mmoreka [IOK
62 OKICCHIS https://m.edso0.ru/0
Oadae28
OKHCIUTENHHO- bubnuotexa [JOK
63 BOCCTaHOBUTEIBLH https://m.edso0.ru/0
bIe PEAKIIUU 0adb076
OKNCIHTEIH I bu6mmoreka [IOK
64 BOCCTAHOBITEIN https://m.edso0.ru/0
0adb076
KoHntponbnas
abota Ned o
EGMG «Ctpoenue BH6H_HOTCK3 0K
65 ATOMa. https://m.edso0.ru/0
Xnmuueckas Oadb486
CBSI3b»
Pescpuiuil ypor: BuGmiorera LIOK
66 CHCTEMATH3AIIS https://m.edso0.ru/0
- 0adb33c
g?sg;izﬁeyg ot bubnmoreka [JOK
67 CHCTEMATH3AIS https://m.edso0.ru/0
AR 0ad9ch2
68 Pe3epBHBIiT ypoK. bubnmoreka [JOK



https://m.edsoo.ru/00ada96e
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O06001enue u
CHCTEMATH3aIIH
3HAHHUH
OBILIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

68 4

https://m.edsoo.ru/ff
0d61c6

9 KJIACC

Ne
o/ Tema ypoka
n

[Tepuoanueckuit
3aKOH.
ITepuonuueckas
cucTeMa
XHUMHYCSCKHX
ajieMeHTOB /I,
. MenneneeBa

3aKOHOMEPHOCT
Y B U3MEHEHUU
CBOMCTB
XUMUYECKUX
3JIEMEHTOB
MIEPBBIX TPEX
MIEPUOJIOB
Knaccudukanms
u
HOMEHKJIaTypa
HEOPraHUYeCKH
X BEIIECTB

KoauuecTBO 4acoB

KoHntpous
HbIE
padoThI

Bce
ro

IIpakTHyec
KHe
padoThI

Jara
HU3y4eH
us

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edso0.ru/00
adh59e

bubmuorexa [JOK
https://m.edso00.ru/00
adb6b6

bu6mmoreka [JOK
https://m.edso0.ru/00
adb7e2

Bunnl
XUMHUYECKOU
CBSI3U U THUIIBI
KPUCTAJTNYECK
UX PelETOK

bu6mmoreka [JOK
https://m.edso0.ru/00
adbac6

KoHntponbHas
pabota Nel o
TeMe
«IIoBTOpenue u
yriyOsieHue
3HaHUHN
OCHOBHBIX
paszenoB Kypca
8 kmacca»

Knaccudukanms
XUMHUYECKUX

bu6mmorexa [IOK
https://m.edsoo.ru/00
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10

11

peakuuii mo
pa3IUYHBIM
MIPU3HAKAM

ITonsatue o
CKOpPOCTH
XUMHYECKON
peaKkuuu.
ITonsatue o
TOMOTEHHBIX 1
rEeTEPOTreHHBIX
peaKkuusx

IlousTue o
XHUMHAYECKOM
paBHOBECHH.
DakTopsl,
BIUSIONINE HA
CKOPOCTh
XHUMHYCSCKOHU
peakiuu u
MOJIOKEHHE
XUMHYECKOT'0
paBHOBECHUSI

OKHUCIIUTEBHO-
BOCCTAHOBUTEID
HBIE pEaKIuu

Teopus
AIEKTPOJIUTHYEC
KoM
JIACCOITHAIINH.
CuIibHBIE U
cia0kle
3IEKTPOJIUTHI
HNonnsie

ypaBHEHUS
peakuuii

adbch0

bubmuoreka [JOK
https://m.edso0.ru/00
adbe9a

bubmuorexa [JOK
https://m.edso0.ru/00
adc28c

bubmuorexa [JOK
https://m.edso0.ru/00
adcade

bu6mmoreka [JOK
https://m.edso0.ru/00
adcd68

bu6mmoreka [IOK
https://m.edso0.ru/00
add448

12

13

XnMuyeckme
CBOMCTBa
KHCJIOT U
OCHOBaHUM B
CBETE
MpEICTABICHUIN
00
AJIEKTPOJIUTHAYEC
KOH
JHUCCOLIUAIN
XUMHUYECKHE
CBOMCTBA coJIcit
B CBETE

bubmuorexa [JOK
https://m.edso0.ru/00
add5d8

bu6nmoreka [JOK
https://m.edso00.ru/00
add8b2
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MpeICTaBICHUI
00

AIIEKTPOJIUTHYEC
KoM
JTUCCOITHAITUT
[TonsiTue o bubmuoreka [JOK
14 THIPOJIN3E https://m.edso0.ru/00
coneit add9d4
O60061eHue u bubnmoreka [JOK
15 CHCTEMATHU3ALA https://m.edso0.ru/00
s SHAHHIH adddi1?
[IpakTnueckas
pabora No 1. bubnunoreka [JOK
16 «Pemrenue https://m.edso0.ru/00
IKCIEPUMEHTAI addbfa
BHBIX 3324
KoHntposbHas
pabota Ne2 o
TeMe
«INEKTPOIUTUY bubnunoreka [JOK
17 eckast https://m.edso0.ru/00
IACCOLAALAS. addecO
XuMHYEeCKHue
peakiuu B
pacTBopax»
O61mmas
XapaKTepucTiia bubnnorexka [JOK
18 TTOTCHOB. https://m.edso0.ru/00
XuMH4ecKue
. addfe2
CBOICTBa Ha
puMepe XJopa
XJI0pOBOAOPOA.
Consnas
KHUCJIOTA, bu6mmoreka [IOK
19 XUMUYECKHE https://m.eds00.ru/00
CBOMCTBA, adel04
MOJTy4eHue,
MIPUMCHCHHE
[TpakTnueckas
pabota Ne 2 o
(Tﬂi;yqeme Br6miorexa I[OK
20 —- https://m.edsoo.ru/00
ade348
KHUCJIOTHI,
HU3y4eHUe e
CBOMCTBY»
21 Brrunciaenus mo bu6nmoreka [JOK

YpPaBHEHUSAM

https://m.edso0.ru/00
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22

23

24

25

26

XUMHYECKUX
peakuuii, eciiu
OJIVH U3
peareHTOB J1aH B
HU30BITKE

Oomas
XapaKTepUCTHKA
JJIEMEHTOB
VIA-rpynibl

AJITOTPOIIHBIC
Moau(UKaITIN
CepBhI.
Haxoxnaenue
Cephl U €€
COCIMHCHHI B
MpUpPOJIE.
XuMHuyeckue
CBOMCTBA CEphI
CepoBojsiopoj,
CTpOEHUE,
(dbuznveckue u
XAMUYCCKHE
CBOMCTBa

OKcupl cephl.
CepHas
KHCJIOTA,
¢buznueckue u
XUMUYECKHE
CBOMCTBA,
MIPUMEHEHHE

XuMuyeckme
peakuuu,
JICXKaIIIe B
OCHOBE
MIPOMBIIIIICHHOT
o cnocoba
MOTyYEHUS
CEepHOM
KHCJIOTBL.
XHUMHUYECKOE
3arpsi3HEHUE
OKpPY>Karollen
cpeasl
COCIMHEHUSIMH
cephl

ade488

bubmuoreka [JOK
https://m.edso0.ru/00
ade64a

bubmuoreka [JOK
https://m.edso0.ru/00
adeb4a

bu6mmoreka [IOK
https://m.edso0.ru/00
ade802

bubmuorexa [JOK
https://m.edso0.ru/00
adea28

bu6mmoreka [IOK
https://m.edso0.ru/00
adec8a

27

Briaucnenune
MacCOBOH J0JIU
BBIXO0J1a

bu6mmorexa [IOK
https://m.edsoo.ru/00
adec8a
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MPOJYyKTa
peakuuu

28

29

O61mmas
XapaKTepUCTHKA
a1eMeHToB VA-
rpynnsl. A3oT,
pacrpocTpaHeH
ue B IpUpoJIE,
(dbuznveckue u
XUMHYECKHE
CBOMCTBa

AMMmuak, ero
¢busnveckue u
XUMHYECKHE
CBOMCTBA,
MOJIy4eHUE U
MIPUMEHEHHE

bubmuoreka [JOK
https://m.edso0.ru/00
adeeab

bu6mmoreka [IOK
https://m.edso0.ru/00
adf004

30

[IpakTnueckas
pabota Ne 3 o
TeMe
«ITonyuenue
aMMHaKa,
M3Yy4YEHUE €ro
CBOMCTB»

bu6mmoreka [IOK
https://m.edso0.ru/00
adf180

31

AzoTHas
KHCIIOTA, €&
¢buznueckue u
XUMUYECKHE
CBOMCTBa

bubmuorexa [JOK
https://m.edso00.ru/00
adf306

32

Hcnonb3oBaHue
HHUTPATOB U
coJiell aMMOHUS
B KaueCTBE
MHUHEpaIbHbIX
yaoOpeHui.
XHUMHYECKOE
3arpsi3HEHUE
OKpPY>Karollen
cpeasl
COE€IUHEHUSIMU
azora

bu6mmoreka [JOK
https://m.eds00.ru/00
adf518

33

dochop. Oxcnn
¢docopa (V) u
dbochopras
KHCIIOTAa,
¢buznueckue u
XMUMHUYECKHE
CBOICTBA,

bu6mmorexa [IOK
https://m.edsoo.ru/00
adf68a
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https://m.edsoo.ru/00adf518
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https://m.edsoo.ru/00adf68a

IIOJIYUCHHUEC

Hcnonb3oBanue
dbocdaros B
KauecTBe
MHHEPaTbHBIX bubmuorexa [JOK
34 yI00pCHHUI. https://m.edso0.ru/00
3arps3HeHne adfc20
IIPUPOIHOMN
Cpelbl
dbocharamu
Yraepon,
PaCIpOCTPANCH bubmuorexa [JOK
35 1e B IIPHPOZE, https://m.edso0.ru/00
(dbuznveckue u adfdoc
XUMHUYCCKHE
CBOMCTBA
Oxcuabl
yriiepona, ux
(dbuznveckue u
XUMMACCIHE bubnnoreka [JOK
36 cponcTRa. https://m.edso0.ru/00
DKOJIOTHYECKHUE
adfebe
poOJIEMBI,
CBSI3aHHBIE C
OKCHJIOM
yriaepoaa (1V)
VYronbHas bubnuotexa [JOK
37 KHCJIOTa U e https://m.edso0.ru/00
conu ae006¢
IIpaxTrueckas
paborta Ne 4 o
TeMe
"[lonyuenue bubnnorexa [JOK
38 YTJIEKUCIIOTO https://m.edso0.ru/00
rasa. ae027e
KauectBennas
peaxmus Ha
KkapOoHaT-uoH"
IIepBoHavaibH
b€ MIOHSTHA 06 BuGanorexa LIOK
39 gep ra;ﬁi?f;{ https://m.edso0.ru/00
" ae054e
0 COEUHEHUAX
yriaepoaa
Kpemuuii i ero bu6mmorexa [IOK
40 SN https://m.edso0.ru/00
ae080a
41 [TpakTrueckas bu6mmoreka [IOK
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https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

paborta Ne 5.
Pemenue
AKCIEPUMEHTAI
BHEBIX 3aJ1a4 I10
TEeMe
«Baxxnenmnne
HEMETaJlJIBl ¥ UX
COCIUHCHUS

https://m.edso0.ru/00
ae0bf2

42

KonTposbnas
pabota Ne3 mo
TeMe
«Baxnenmue
HEMETaJLJIbl U UX
COCJIMHECHHUS

bubmuoreka [JOK
https://m.edso0.ru/00
ae0el8

43

OO6mias
XapaKTepUCTUKa
XUMHYECKIX
9JIEMEHTOB —
METAaJJIOB.
Merannuueckas
CBSI3b U
MeTaJuTndecKas
KpPUCTaJUIMYECKA
s1 pelIeTKa.
duznueckue
CBOMCTBa
METaJJIOB

bubmuorexa [JOK
https://m.edso0.ru/00
ael03e

44

XHAMHYECKUE
CBOMCTBA
METaJUIOB.
DneKTpoXumMuye
CKHUH psif
HaIpsHKEHUN
METaJIJIOB

bu6mmoreka [IOK
https://m.edso0.ru/00
aell56

45

46

OO6mmue
CITOCOOBI
MOTyYEHUS
METaJJIOB.
CIuiaBbl.
Brraucnenus mo
ypaBHEHUSIM
XHUMHYECKHX
peakuuii, eciu
OJINH U3
peareHToB
COJICPKUT
MpuMecu
ITonsatue o
KOppO3UH

bubmuorexa [JOK
https://m.edso0.ru/00
ael156

bu6nmoreka [JOK
https://m.edso00.ru/00



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

METAJIJI0B ael278
bubmuoreka [JOK
47 Mmeigzigﬂe https://m.eds00.ru/00
ael4b2
Oxkcubl u bubnmoreka [JOK
48 THIPOKCHIBI https://m.edso0.ru/00
HATpHsI U KaJusi ael4b2
[Henotnosemen bubmuoreka [JOK
49 PHBIC MCTAJLILT https://m.eds00.ru/00
— KaJbIiH | ae15e8
MarHum
Baxwuetimme bu6mmoreka [IOK
50 COEIUHCHUS https://m.eds00.ru/00
Kb ael5e8
O06006111eH1E U
51 CHCTEMAaTH3allH
s 3SHAHUH
Kecrwocts bu6mmoreka [IOK
52 BOARI A https://m.eds00.ru/00
CITIOCOOBI €€
ae1886
YCTpaHCHHS
[IpakTuueckas
pabora Ne 6 o bubnuorexa [JOK
53 fer: https://m.eds00.ru/00
KécTtkocTh
aelae8
BOJBI M METOIBI
e€ yctpaneHus"
bu6mmoreka [IOK
54 ATIOMUHHAI https://m.eds00.ru/00
aelc64
AM(?OTGPHHG bubmuorexa [JOK
55 gizl:lcma https://m.eds00.ru/00
Aan aelc64
THIPOKCH/IA
bu6mmoreka [JOK
56 XKeneso https://m.eds00.ru/00
aeld86
Oxcumpl,
TUAPOKCUJIBI U bubmuorexa [JOK
57 COJIN Kene3a https://m.edso0.ru/00
(1) u xene3a ae35e6
(D)
O06001menue u
58 cUCTEMATHU3aIH
s1 SHAaHUH
59 [IpakTuueckas bubnnorexka [JOK

pabota Ne 7.

https://m.edsoo.ru/00



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

60

61

62

Pemenne
AKCIIEPUMEHTA
BHEBIX 337124 10
TeME
«Baxnenmme
METaJUIbI U UX
COEIMHEHUSDY

Breraucnenus mo
YpPaBHEHUAM
XHUMHYECKHX
peakuuii, eciu
OJINH U3
pEeareHToB J1aH B
HU30BITKE HUIIN
COACPKUT
MIPUMECH.
Breruucnenus
MacCOBOM J0JIU
BBIXO0JIa
MPOYyKTa
peakuuu
O06006111eH1E U
CHCTEMaTH3aIu
s 3SHAHUH

KonTposnbhas
pabota Ne4 o
TeMe
«Baxnenmue
METaJJIBl U UX
COCJIUHECHHU S

ae3de8

bubmuoreka [JOK
https://m.edso0.ru/00
ael750

63

BemecTBa u
Marepuaibl B
TIOBCETHEBHOM
JKU3HHA
YeJIOBEKa

bu6mmoreka [JOK
https://m.edso0.ru/00
ae3f50

64

XHUMHUUECKOE
3arpsi3HEHUE
OKpPY>Karollen
Cpebl

bu6nmoreka [JOK
https://m.edso0.ru/00
ae4270

65

66

Pome xpuMun B
pelieHun
9KOJIOTHYECKHX
npobiem
Pe3epBHbIit
YPOK.
O06o061meHue u
cHUCTEMaTH3aI
s1 BHAHU M

bu6mmorexa [IOK
https://m.edsoo.ru/00
ae4270

bu6mmorexa [IOK
https://m.edsoo.ru/00
ae0dOa



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
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/00ae0d0a
https://m.edsoo.ru/00ae0d0a

Pe3epBHbIit

YPOK. bubnmoreka [JOK
67 O060061enue u 1 https://m.eds00.ru/00
cUcTEMaTU3aH adb33c
s SHAHUH
Pe3epBHbIit
YPOK. bubmuorexa [JOK
68 O060061enue u 1 https://m.eds00.ru/00
CHCTEMATHU3ALA ad9ch?2
s1 SHAHUK
OBILIEE
KOJMYECTBO 68
YACOB IIO

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




