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HOACHUTEJIBHASA 3AIIMCKA
[IporpaMMa 1Mo XUMHUM Ha YpOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs COCTaBJIEHAa Ha
OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON MPOTpaMMBbI
OCHOBHOTO o01miero oOpa3oBanusi, npeactaBieHHBIX B ®I'OC OOO, a Takke Ha OCHOBE
denepanpHOi pabodeil TporpaMMbl BOCIHUTAHUS M C YYETOM KOHIICTIIUU TPETOaBaAHUS
yueOHoro npeaMera «XuMus» B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit @eneparui.

[IporpaMmma 1o XuMHHM Ja€T MPEACTABICHUE O IENIX, OOIIeH CTpaTerudl OOYyYCHWS,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeyCMaTpPUBAET pacIpeelieHre ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jieliaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPEeIsieT KOJINYeCTBeHHbIE
M Ka4yeCTBEHHBIE XapaKTEPUCTUKH COACP>KAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
polecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJaromUXCsl, OMPEACIIIeT BO3MOXKHOCTH TPEAMETa ISt
peanuzanuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I11IeT0 00pa3oBaHusl, a TaK)Ke TpeOOBaHUI K pe3yibTaTaM 00ydeHHUsI XUMUHU
HA YypOBHE ILeleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JESTEIBHOCTH 00Yy4aroIIerocs 1o OCBOCHUIO y4eOHOI0 COJIEpIKaHus.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOopMHpOBaHUS MUPOBO33pEHUsT 00y4dalolIerocs, ero
MIPEJICTABICHUIA O MATEPUAIIEHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B MPUPOJE, O MYTIX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 0011l U PyHKIITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aronmxcs,
HaBBIKOB HMX  CAMOCTOSTETLHOM  yueOHOW  JEATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATENILCKUX YMEHUH, HEOOXOMUMBIX KaKk B TIOBCEIHEBHOW JKHU3HH, TaKk WU B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAllOM B (JOPMUPOBAHUH
€CTECTBEHHO--Hay4YHOUN IrpaMOTHOCTH 00y4JaroIInXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBlieHHUs B OOYUYE€HHH XUMHUHU 00eCredyMBArOTCS CHEIU(PUKON colepskaHus
y4eOHOrO TpeIMeTa, KOTOPBIM SBJISETCS TENarorMueckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKW XUMHUHU Ha ONPEJICIEHHOM dTarie € pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUs OPHUEHTHUPOBAH HA OCBOCHHE
00y4JarOIMMHUCS CUCTEMBI TIEPBOHAYATILHBIX MOHSATUN XUMUHU, OCHOB HEOPTraHMYECKONH XUMHUH U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €& m3ydennro. CojaepaHuEe CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHCTEMBbI IMOHATUH O XHUMHUYeCKOoW peakuuu. OOe ITH CHUCTEMBI
CTPYKTYPHO OPTaHU30BaHBI IO TPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepnonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

— IPEJCTaBICHUN 00 AIIEKTPOTUTHIESCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.
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TeopeTnueckue 3HAHUS pACCMAaTPUBAIOTCA HAa OCHOBE SMIIMPUYECKH IOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IPAaKTUYECKOI0 IPUMEHEHUS U MTOJyYSHHS N3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOH COCTABIIAIOLIEH HaydyHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yyeHnn XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOIo NpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILIEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IIPU U3YYEHHUH BEIIECTB U XMMUUYECKUX PEaKLUi, B
(GOopMHpPOBAaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3y4eHMH XMMHUU Ha yYpOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIMMCS YCIIOBUSAM JKU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MNpHoOIIeHUe oO0yJaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(opMHPYIOLIMM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecreyeHue YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYarOIMMUCS OIbITa
pa3HoOOpa3HOW AESTENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBICHUS OKPYXKAIOIIEro MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE IPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX MpPU pElIeHUH MpoldieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOH JEATEILHOCTH,

— (opmMupoBaHue y 00yJarommxcs T'yMaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUs [IEHHOCTH
XUMHUYECKMX 3HaHUM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MmoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIEW MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTUBALMU K 00YUEHHIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHeHIIero ooyueHusl.

OO1ee 4nCIIO 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpazoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 vaca B HefeN0), B 9 kimacce — 68
qacoB (2 yaca B HEZIEIIO).
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COJAEP/KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlIOBEKa. XMMHS B CHUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEUIECTB. ArperarHoe cocrosiHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXkHbIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BeecTB. OTHOCHUTENbHAA aTOMHas Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3anMocBs3p KOJIMUECTBa, Macchl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHUM.

®u3nuecKkue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCcKre ypaBHeHus. Kinaccupukamus XUMHYECKUX PEAKIIHiA
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHYECKOM IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEILIECTB, HAOMIOAeHNE (PU3UUECKUX (TIJIaBJICHUE BOCKA, TASTHUE JIba,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPU3HAKOB MPOTEKAHUs XHUMHMUYECKHX peakuuid (pas3lioKeHHe caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasioxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Menu (1), usydenwme crocoOoB
pa3ieNieHuss CMeceil: ¢ MOMOIIBI0 MarHuTta, (UIbTPOBAHHUE, BBIIAPUBAHHUE, IUCTHIUISAIINS,
xpoMmarorpadusi, TPOBEACHHE OUYMCTKH TOBAPEHHOM COJIM, HAOMIOJCHUE W OIMCAaHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M TPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoaa B mpupoje. O30H — alaoTporHas MOAU(PHUKAIUS
KHCIJIOPOJIA.

TemnoBoit >(dexT XuMHYECKOW peakIiH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »memMeHT m mpocToe BemiecTBO. HaxoxaeHue Bojopoaa B TPHUPOJIE,
buznyecKrue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTe! u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputenb. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 0sl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BoOAbI B mpupoje. 3arps3HEHHE MPUPOIHBIX BOoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuasl. Krnaccudukamus OKCHIOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
OKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loyueHue okCuaoB.
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OcHoBanmsi. Knaccudukanuss ocCHOBaHM: MIENOYM W HEPACTBOPUMEBIE OCHOBaHUSI.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metamioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesIeHue COJepKaHusl KUCIOopoJia B BO3yXe, MOIydeHue, cooupaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M OINHMCAaHUE MX CBOWCTB, IOJy4eHHE, cOOMpaHue, paclo3HaBaHUE U
M3Yy4YEeHHUE CBOWMCTB BOAOpoda (TOpeHue), B3auMojelcTBUE Bogopona c¢ okcugoMm wmeau (II)
(BO3MO>HO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pAacTBOPEHUS BEUIECTB C Pa3IMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUEOMATEPHAJIOB), MCCIEAOBAHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiictBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCHOTBHI, KHUCIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTANIBHBIX 33]a4 110 TeMe «Baxueliue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuUMH4Yeckux dyeMmeHtos [l M.
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aroMHbBIX sjaep. MW3orombl. Onektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUeCcKHX 3eMeHToB [leproaudeckoil cCUCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas u HeMnoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENBbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iporeccer
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
[MHKa C pacTBOpaMHU KUCJIOT U ILEJI0Yel, MPOBEIEHUE OIbITOB, WILIIOCTPUPYIOIUX MPUMEPHI
OKUCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHI (TOpEHUE, PEaKLIUU PA3IOKEHHS, COCIUHECHHUS ).

Meostcnpeomemnuwie ceasu
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Peanuzanus MeXnpeaMETHBIX CBSI3€d NPU M3YYEHHU XMMHUH B 8 KJIACCE OCYLIECTBIISETCS
yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATUH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX IPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--Hay4HbIE IOHATHS: Hay4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHJ, HN30TOIIbI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapochepa, MuHepasbl, TOpPHbIE IOPOJbI, IOJE3HBIE
MCKOIIa€MBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3axkoH. Ilepuommueckas cucremMa xumudeckux »saemeHtoB J[. WM.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHHU CBOMCTB XUMHYECKHUX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJIbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIIA KPUCTALIMYECKON PEMIETKM M BHJA XUMHUYECKOU
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIIESCTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHHM, TeHEeTUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XuMUYeCKUX peakluil M0 pa3iMyHbIM MpU3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTEleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPAaBHEHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEaKIUH, SJIEKTPOHHBIM OalaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlIeHHE YPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNN. DIEKTPOJIUTHI U HENEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIBHBIC U C1a0bIE DIIEKTPOIUTHI.

Peakuuu noHHoro o6MeHa. YcCiIOBHUSI MPOTEKaHUs peakIMil MOHHOrO OOMEHa, IMOJIHbIE U
COKpaIll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKHX PEHIETOK HEOPraHMYECKHUX BEIIEeCTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HaTpHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOH pEakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, MCCIEIOBAaHUE IJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIHALNN
KHUCJIOT, IIeno4Yed W cojeil (BO3MOKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTIBITOB, WITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOIUX MPUMEPHI
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OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMNA (FOPEHME, PEaKLUU PA3JI0KEHUsI, COEIUHEHNUs),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KauyeCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OO0mass xapakTepucTHKa TrajJoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  XaopoBopopoa. ConsHas KHUCIOTa, XUMHMYECKHE CBOMCTBA, IOJy4YEHHUE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M uelloBeka. BaykHelme Xi10puibl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKHe CBOWCTBA MPOCTBIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XMMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak IpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XHUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ COeIMHEHUH B TMpupoAe. XUMHUYECKOE 3arpsA3HEHHE OKpYXKawollehd cpeibl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapakrepucTuka 351eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHUCICHHsS. A30T, paclpoCTpaHEHHE B TMpPHPOJE, (U3NYECKHE W
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHUSA. A30THas KHUCIOTa, €€ IOJIy4eHHE,
¢uznueckue ¥ XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl COSIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, ¢puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATIBHBIX YIOOpPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMu4eckue cBoicTBa. Ancopbuus. KpyroBopot yrieponia B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
MOJIy4eHUEe U TPUMEHEHHEe. DKOJIOTHYeCKHue MpoOieMbl, CBI3aHHbIe ¢ oKkcuaoM yriepoaa (IV),
TUIOTE3a T100aJIbHOTO TOTEIUIEHHs KJIMMaTra, MapHUKOBBINA 3Q@eKkT. YToibHas KUCIOTa U €€
COJM, WX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, MOJydeHHWE M mpumeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEUIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJax — M HUX pOJM B KU3HU 4YelOoBeKa. MarepualbHOE €IHUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE M IPUMEHEHHUE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
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CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHne o0pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCITIOJIb30BaHUE BHJCOMATEPUANIOB), O3HAKOMIJIGHHE € OOpasliaMu XJIOPUIOB (TaJIOTEHHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOleHUWEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHHE XMMUYCCKUX CBOMCTB pa30aBICHHOW CEpHOMU
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peaklMu Ha Cynb(ar-uoH W HaAONOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX YA0OpEeHHUIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsS U Qocdar-noH W U3YYCHHE NPH3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALTMYECKUX PEHIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJTyYCHHE, COOMPAHHE, paclio3HABAaHUE
U U3yYeHUE CBOWMCTB YIJIEKHCIIOTO rasza, MpOBEJCHUE KAYeCTBEHHBIX peakiuil Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lad Mo Teme «BaxkHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COeIMHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckasi CBs3b M METATMYECKas KpPUCTAJUTMYECKas
pemeéTKa. DIEKTPOXUMHUYECKUN Pl HanpspKeHUH MeTauioB. Pu3MUecKue W XUMUYECKUE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [IoHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIILICHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[IlenoyHo3eMenbHBIE METAUIBI MarHuii M KalbLUW: noNokeHue B Ilepuoamueckoit
cucreme xumMuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaXxOXICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus U Kaiblus. BaxHeilmue coeanHeHus
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHue B mpupojae. Ousndeckne U XMMUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH 1A ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMUYeCcKHX a3nemeHTtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coin skenesa (II) m sxenesa (III), ux cocraB, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pas3llaMi METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HKCIIOJIB30BaHHE BUICOMATEPHAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBUS OKCUAA KAJIBLUS U HATPUs C BOJOW (BO3MOYKHO HMCIIOIB30BaHUE
BUJICOMATEpHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpollecca TOPEHHUs Kee3a B
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KHCIOpoe  (BO3MOXKHO — MCIIOJIB30BAaHME  BUACOMATEpUAOB), IPU3HAKOB  IMPOTEKaHUS
KaYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllUs, alFOMUHUA, LUHKa, *ene3a (II) u sxenesa
(I1), meau (II), HaOnroIeHUE W OMKCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpU,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THUIPOKCHUJIA LINHKA, PEIIEHUE 3KCIEPUMEHTAJIbHBIX 33Ja4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKpYXKarollel cpelbl (TMpeaebHas 10MyCcTUMas KOHLEHTPALUs
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalIoB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Meoswcnpeomemmnnie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
Yepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK U TOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OOmme ecTecTBEHHO-HAYYHbIE IOHSTHSA: HAY4YHBIH (DakT, TUIOTE3a, 3aKOH, TEOPHS,
aHalW3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

O®uzuka: Marepusi, aToM, OJIJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJA, HU30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBop, pacTBOPUMOCTb, KpPUCTAJUIMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajIbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJBI, TOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJULMOHHBIMU  POCCUHCKMMM  COLIMOKYJIBTYPHBIMM ¥  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMU U HOpPMaMM HOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYaroIIMXCS PYKOBOACTBOBAThHCS
CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OPMEHTALUN M PACIIMPEHUE OIbITa IEATENbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoTHYeCcKOro BOCIUTAHUA:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIe/IMI0, NOHUMAaHMs 3HAYeHUsS XMMUYECKOM HAyKH B JKH3HHM COBPEMEHHOro OOLIeCTBa,
CIOCOOHOCTH BIIAJIETh TOCTOBEPHOW MH(OpPMALUEH O MEPEIOBBIX JOCTHKECHHUAX U OTKPBITHIX
MHUpPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

IPEJICTAaBICHUSI O COLMAIbHBIX HOpPMax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHUH B
KOJUIEKTUBE, KOMMYHHUKaTUBHOU KOMIIETCHTHOCTH B 00I11eCTBEHHO II0JIE3HOH,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM W JpYruxX BUAAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH IPHU BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUM XUMHYECKHX OJKCIHEPUMEHTOB, CO3[JaHUM YYE€OHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHHME M TOCTYNKH CBOMX TOBapHIlEd C MO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCJIEICTBUI MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  PEaKIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISIOIIME OCHOBY JUIS
NOHMMaHMUA  CYIIHOCTH HAayyHOM KapTHMHBI MHpa, NPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YeJOBEKa C MPUPOJHOM Cpeoi, 0 posu
XUMHH B IO3HAHNU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HaIlpaBIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUN MO XMMHH,
HEoOXoauMBble Ui OOBSICHEHHs HAOMIOJaeMbIX IPOLECCOB M SBJICHUH, MO3HABATEJIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpeACTBaMHU
MH(OPMALMOHHBIX TEXHOJIOTHII;

UHTEpeC K OOYyYEHHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHnI0, IPOEKTHOM M HCCIEA0BATEIbCKON NEATENbHOCTH, K OCOBHAHHOMY BBHIOOpY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/0pOBbIii 00pa3 JKW3HM, OCO3HAHUE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBwil 0€30MacCHOCTU MpH OOpallleHMH ¢ XMMHYECKHMH BEleCTBaMH B OBITY U peallbHOMN
YKU3HU;

5) Tpy10BOr0 BOCIUTAHMS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(deccHii 1 Tpya pa3IudyHOro pojia, yBaXXeHHe K
TpyAy W pe3yibTaraM TpPYIOBOW JEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
OPEIMETHBIX 3HAaHWA 10 XWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUU
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MPOJODKCHHUST O0pa3oBaHUsA C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) IK0JI0OrM4eCcKOro BOCIIMTAHMS:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOIIOACHUS MpaBUil 0€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOM, ISl TOBBILICHUS YPOBHS 3KOJIOTHUYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJ0OB XMMUH, FKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHDBIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCHOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHHI:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHSATHHA (BBIAENATh MX XapakTEpHbIE MPU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSIMH), UCIIOIB30BATh MOHATUS IJIsI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XUMHUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH IPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy OOBEKTaMHU U3YyU€HUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, MPEOOpPa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUaEMBIX MPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciienoBare/ibCKie AeHCTBUA:

yMEHHE HCIOJb30BaTh TMOCTABICHHBIE BOMPOCH B KAaueCTBE WHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
AKCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOJA0M MPOIECcca, CAMOCTOSITEIHHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTUYET O MPOJICTaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX BHJIOB
1 HOpM IIPEJCTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa
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XUMHYECKOTO COJIepKaHUs, CIPaBOYHBIE TIOCOOMs, pecypchl IHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMALIHIO;

YMEHUE IPUMEHSTH Pa3IMYHbIe METObI U 3aMPOCHI MPU TOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeNIEHHOT0 THUMA, MPHOOpPETEHHE OmbITa B 00JAaCTH MCIOJIb30BaHUS WH(POPMALMOHHO-
KOMMYHHKATUBHbBIX TEXHOJIOTUH, OBJIAaJICHUE KYJIbTYPOl aKTUBHOI'O MCIIOJIb30BAaHUS PAa3JIMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCHOIb30BATh M aHAJIU3UPOBATh B IIpolecce y4yeOHOM M McCiIe0BaTeNbCKON
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yMEHUs 3aJaBaTh BOIpPOCH (B XoJe auanora M (Wid) AUCKYCCHH) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PE3YJIbTAaTOB BBINOJHEHUS XUMHUYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH NPU PEIIEHUMHM BO3HHUKAIOIIMX IMpPOoOJeM Ha OCHOBE ydéra
OOIMX WHTEPECOB M COTJACOBaHMs NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 10 OLICHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHBIE yHHBepcaibHble Y4eOHbIe AelicTBHA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh LENH IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpuU
BBIITOJIHEHUH 33JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPE/JIaraéMbIe B YCIIOBUH 3a/IaHUIA.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3YNbTAaTOB IO OCBOCHHUIO O00S3aTENBHOTO COJNEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOydarluMuCcs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI JAEWCTBUMN, crneuuduueckue ais
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K konuy oOyuenus B 8 kiiacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUUYECKUH

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAs WM MOJIEKYJISpHAs Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHas Macca, MaccoBas 0Nl XHMHUYECKOTrOo
JJIEeMEHTa B COEIWHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
pEaKIMii: peaKkIy COSANHEHHSI, PEAKINH Pa3JIOKECHHUs, PEAKIINN 3aMEIICHNUs, PEaKIInn
o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEaKIMU, TEIIOBOM AP (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTalb, paguyc aromMa, XMMHUYECKas CBS3b,
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NOJIIpHAasl M HEIOJIApHAsi KOBAJICHTHAsl CBsA3b, MOHHAs CBSI3b, MOH, KaTMOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HOHSITUM W NIPUMEHATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® UCHOJb30BATh XWUMHUYECKYIO CHUMBOJHUKY Ui COCTaBlIeHUS (OpMyn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIUHEHMHA 1O QopMmyliaM, BHJ XUMHYECKOW CBSI3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosnoxeHuss B Ilepuonnueckoid cucreme, 3aKOHOB COXPAHEHHUsT MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mobounass moarpynmna (b-rpymma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsal sapa, o0Illee YHUCIO JIIEKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILUIOBOMY
dbdexry);

®  XapakTepu3OoBaTh (OMHMCHIBATH) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKUX MTPEBPALICHUN B PAa3IMYHbIX YCIOBUSX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATh OCHOBHBIE OINEPALMH MBICIUTEIBHON JEATEIBHOCTH — aHAIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aIMI0, KIAaCCU(UKALMIO, BBIABICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJEHHME,  HM3MEpEeHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICIIEHHBIN);

e (Cle/OBaTh IMpaBUJaM TOJb30BAHUS XHMHUYECKOH TMOCYyIoM H  J1abOpaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHIO
U COOMpPaHUIO Tra3000pa3HBIX BEHIECTB (BOAOPOJAA U KHUCIOPOJA), MPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, heHomdTaaenH, METUIIOPaHK U IPYTHE).

K konuy oOyuenus B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

® pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMMHYECKasi peakius, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJIb, MOJISIPHBIM 00BEM, PacTBOP, AIIEKTPOJIUTHI,
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HEBJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, PpEeaKIU HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJNIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX MOHITHM W HPUMEHSATH ITH
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPALCHUN;

® CNOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY Ui COCTaBlieHUsT (OPMYNl BEILIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIIN;

® ONpeleNsThb BAJEHTHOCTb U CTENEHb OKHUCIEHUS XHMHUYECKUX DJJEMEHTOB B
COEIMHEHUSAX PpA3JIM4YHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BHA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps)l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelsl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpsiBath cMbich [lepuoguueckoro 3akona /. V1. MenzaeneeBa u 1€MOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pa3liMyaTh TMOHATHS «TJaBHasg moxarpymma (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U OGonblINe MEpPUOJIBI,
COOTHOCHTH 0003HAUeHHs, KOTOpHIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrUCio AMEKTPOHOB U PACIIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IpeJieax MasbIX MEPUOJIOB U TJIABHBIX MOArPYNN C YYETOM CTPOEHHS
UX aTOMOB;

e iaccu(UUIUPOBATh XUMHUUECKHE 3JIEMEHTHI, HEOPIaHUYECKUE BEIIECTBA, XUMHUUECKHE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3 dexTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBaTh) OOLIME U CHEHU(PUYECKHE XUMHUYECKHE CBONCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMMCAHUE TIPUMEPAMH MOJIECKYISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

® COCTaBJISITh YPABHEHHUS JICKTPOJIUTUYECKON TUCCOUMAIIMU KHUCIIOT, HIEI0YEd U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaklMii HOHHOrO OOMEHa, YpaBHEHUS PEeaKIluii,
HNOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BellecTBaMHU
Pa3IUYHBIX KJIACCOB;

® DACKpBIBATh CYIIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUUH MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

® [IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAIIECHUH B Pa3INYHbBIX YCIOBUSX;

® BBIYHUCIATH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOH peaKIni;

e coOmoJaTh MpaBWJa TOJB30BaHUS XHMHUYECKOHM TOCyloil U J1abopaTOpPHBIM
o0opy/soBaHUEM, a TakKe MpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa M YIJIEKUCIIOTO Ta3a);

® [POBOJUTH PEAKLMH, MOATBEP)KIAIOIINE KAUYECTBEHHBIA COCTAaB PA3IMUHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM TYTEM XJIOpUI-, OpoMHI-, HMOAMI-, KapOoHar-, ocdar-,
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CWJIHMKAT-, Ccynb(dar-, THIPOKCHI-UOHBI, KATHOHBl aMMOHHS M HOHBI H3YYECHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

® [IPUMEHATH OCHOBHBIE OIEPALMH MBICIUTEIBHONW NESITENBHOCTA — aHAJU3 U CHHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMATHU3aIlMl0, BBISBICHUE MPUYMHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYCHHUS CBOMCTB BELIECTB M XMMHUYECKUX pPEAKLHUH, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAaHWS — HAOMIJICHHUE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).
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TEMATHYECKOE IINTAHUPOBAHHE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanmne
n/ pa3ejioB M TeM Bcer  KonTpoubH IIpakTHyeck (popsie)
I NPporpaMmMsbl 0 ble padoThbI ue padoThbl obpasobateibiibie
pecypchl
Pa3nen 1. [lepBoHayaibHbIe XUHMHYECKHE MOHATHS
Xumuss —
Ba)kHas 00J1acTh Bubnmorexa [JOK
1.1 eCTeCTBmHaHuH T 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU 370
JEATEIbHOCTH —
yeJI0BeEKa
BemecTtBa n bubmuorexa [JOK
1.2 XUMHYECKHE 15 1 https://m.edsoo.ru/7f418
peakuuu 37c
Wroro no pazneny 20
Paznen 2. BaxHeiilimne nmpeacTaBUTe M HEOPraHUYeCKUX BElECTB
Egii};);oﬂ bubmuorexa [JOK
2.1 ) 6 https://m.edsoo.ru/7f418
[TonstHe 00
37¢
OKCHIaX
Bonopoa.llonsitu bubnuorexa [HOK
2.2 € 0 KHCJI0TaX 1 8 1 https://m.edsoo.ru/7f418
COJISIX 37c¢c
Bona. PactBopsl. bubmuotexa [JOK
2.3 [Toustre 00 5 1 1 https://m.edsoo.ru/7f418
OCHOBaHHUAX 37c
OcroBHbre bubmuorexa [JOK
2.4 K1acehl 11 1 1 https://m.edsoo.ru/7f418
HEOPraHMeCKUX 37
COEIUHEHHI ==
Wtoro no pazneny 30

Paspnen 3. llepunonnueckuii 3axkon n [lepuoguyeckas cucremMa xumuiecknx 3j1ementon /1. U.
MenaeneeBa. CtpoeHne arToM0B. XUMHUYecKas CBA3b. OKUCJIANTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

[lepuoanueckuii
3aKOH U
[Tepuonnueckas
cucremMa
XUMHUYECKUX
anemenToB J[. U.
Mennene-eBa.
Ctpoenne aToma

3.1

XnMuueckas
CBSI3b.
OxuCIUTEIIHHO-
BOCCTAaHOBUTEJIBH

3.2

but6mmoreka [IOK
https://m.edsoo.ru/7f418
37¢

bu6nuoreka [IOK
https://m.edsoo.ru/7{418
37¢

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 67 ot 29.01.2024. UcnonHutenb: MNanvesa A.A.
Ctpanuua 16 ns 37. CtpaHuua cosgaHa: 29.01.2024 15:10

W INEKTPOHHBIA
=P TATAPCTAH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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bl€ peaKiuu
Bbubnuoreka LIOK
Hroro mo pazaeny 15 https://m.edsoo.ru/7f418
37¢c
bu6nuoreka [IOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO
YACOB IIO 68 4 >
[TPOT'PAMME
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9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HanmenoBaHme
n/  pa3iesioB H TeM Becer Kontponbn — Ilpakruueck (unpposrIe)
I NMporpamMmbl 0 ble padoThI ue padboTsbl obpasoBaTeibibie
pecypchbl
Pasznes 1. BemecTBo 1 XUuMHYeCKHe peaKkuuu
[ToBTOpEHME N
yrioyoneHue bubmmoreka [JOK
1.1 3HAHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
paszienoB Kypca 8 636
Kjacca
OcroBHbie bubmuoreka [JOK
1.2 3aKOHOMCPHOCTH 4 https://m.edsoo.ru/7f41a
XUMHUYECKHX
y 636
peakuuit
DIEKTPOITUTHYECK
ast JUCCOLIMAIIHS. bu6mmoreka [JOK
1.3 Xumuueckue 8 1 1 https://m.edsoo.ru/7f41a
peaKkuu B 636
pacTBopax
Wroro no pazneny 17
Pa3nen 2. HemeTasibl U HX COeTUHEHUS
Oomas
XapaKTeprCTHKa bubnunoreka [JOK
2.1 XHMIHECKHX 4 1 https://m.edsoo.ru/7f41a
snemeHToB VIIA- 636
TPYIIIBL —
I'anorens!
OOmas
XapaKTePUCTUKA Bubmorexa [IOK
2.2 XAMITACCIUX 6 https://m.edsoo.ru/7f41a
anemMeHToB VIA-
636
rpynnsl. Cepa u
€€ coeqUHEHUS
Oomas
XapaKTepUCTHKA
XUMHYECKHUX bu6mmorexa [IOK
2.3 3JE€MEHTOB VA- 7 1 https://m.edsoo.ru/7f41a
rpymmsl. A30T, 636
dochop u ux
COEIUHEHMS
Oomias
XapaKTepUCTHKA
XUMHYECKHUX bu6mmorekxa [IOK
2.4 aiieMeHTOoB IVA- 8 1 2 https://m.edsoo.ru/7f41a
rpymnsl. YTiaepos 636
Y KPEMHHU U UX
COCAUHEHMS
Hroro no pasneny 25

W 3IEKTPOHHBIA
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Pa3nen 3. MeTaJJIBI M BX COeTUHEHUS
OO0mmue cBoicTBa bubmorexa LOK
3.1 4 https://m.edsoo.ru/7f41a
METaJI0OB 636
Baxxnetimmue bu6mmoreka [JOK
32 METaJLJIbI U UX 16 1 2 https://m.edsoo.ru/7f41a
COECIUHEHUS 636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
BemecTBa n bubnmoreka [JOK
4.1 MaTepHuaJbl B 3 https://m.edsoo.ru/7f41a
JKM3HHU YET0BEKA 636
Hroro no pazneny 3
bubmuoreka [JOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 /
I[TPOI'PAMME
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ITOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne KoangecTBo 4acoB Jlara DIeKTPOHHBIE
Tema ypoka Bcer KonTtpo Ipakrn usyde i
n/ JIbHbIE YyecKue o0pa3oBaTejibHbIE
I ° padoThbI padoTbI i pecypcbl
e B LOK
1 yenopexa. Tena 1 1 https://m.edsoo.ru/ff
' 0d210¢
BEIIECTBA
ITonsitue o Meto1ax bubmorexa LIOK
2 LO3HANMA B XML 1 https://m.edsoo.ru/ff
0d227e
[IpakTrueckas pabora
Ne 1 «IIpaBuna
paboTHI B bubnnoreka [JOK
3 naboparopuu U 1 1 https://m.edsoo.ru/ff
npuéMbI 00paIeHus ¢ 0d23dc
J1a00paTOPHBIM
000pyIOBaHUEM
YucTele BeleCcTBa U bubmuoreka [JOK
4 cmecu. CriocoObl 1 https://m.edsoo.ru/ff
pa3esieHust CMecei 0d26ca
[IpakTnueckas padbora
Ne 2 «Pa3zmencHue bu6mmoreka [JOK
5 cMmecel (Ha mpumepe 1 1 https://m.edsoo.ru/ff
OUYHCTKH MIOBAPEHHOU 0d28c8
COJIN)»
bu6mmorexa [IOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff
0d2a6¢
XuMHYecKue
3JIEMEHTBI. 3HAKU bubmuoreka [JOK
7 (cumBOJTBI) 1 https://m.edsoo.ru/ff
XUMHYECKUX 0d2be8
JJICMEHTOB
[IpocTeie U COXHBIE bubmorexa HOK
8 BelIeCTEa 1 https://m.edsoo.ru/ff
0d2a6c
AToMHO- bubmuoreka [JOK
9 MOJIEKYJISIPHOE 1 https://m.edsoo.ru/ff
yYeHHE 0d2d50
3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB.
XumMmuueckas bubmuorexa [JOK
10 dbopmyna. 1 https://m.edsoo.ru/ff
BanentHocTh aTOMOB 0d2eae
XUMHUYECKUX
JJIEMEHTOB
11 OrtHocuTenbHas 1 bu6mmoreka [IOK
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aTOMHas Macca. https://m.edsoo.ru/ff
OtHOCHUTENBHAS 0d323c¢
MOJIEKYJISIpHAsI Macca
Maccosas zoits bubmuoreka [JOK
12 :ﬁgﬁl:}le;;gro https://m.edsoo.ru/ff
0d350c¢
COEMHEHNH
Komunuectro bu6mmoreka [JOK
13 BellecTBa. MoJb. https://m.edsoo.ru/ff
MousipHast Mmacca 0d5230
dusnveckue u bu6mmoreka [JOK
14 XUMHYECKUE SIBJICHUS. https://m.edsoo.ru/ff
XUMHYECKasi PeaKIus 0d37fa
[Ipu3Haku u ycnoBus bubmmorexa [IOK
15 MIPOTEKAHUS https://m.edsoo.ru/ff
XUMHAYECKUX PEaKIHi 0d3al6
s couutens Busorea 101
16 N UMITECKIE ’ https://m.edsoo.ru/ff
0d3b88
ypaBHCHHSI
Breraucnenus
KOJIMYECTBA, MACChI bubmuoreka [JOK
17 BelIEeCTBAa 10 https://m.edsoo.ru/ff
YpaBHCHUSM 0d5708
XUMHYECKHUX PEAKIIHIA
Knaccudukanus
XUMHUYECKUX PEAKIUN bubnnorexa [JOK
18 (coenuHeHus, https://m.edsoo.ru/ff
pazoKeHus, 0d3f34
3aMeIIeHHS, OOMEeHa)
M. B. JIoMoHOCOB —
YHCHBIH- bub6nuorexa [IOK
19 ?)H6Lg/161<nonezmc1 https://m.edsoo.ru/ff
HeHme 1 0d40c4
cUCTeMaTH3aIus
3HAHUH
KonTponbnas pabota
Nel 1o Teme bu6mmorekxa [IOK
20 «BemmecrtBa u https://m.edsoo.ru/ff
XUMHAYECKHE 0d4290
peaKIum»
Bosnyx — cmech
razoB. CocrtaB BuGmmotexa LIOK
21 Bosatyxa. Kucnopon https://m.edsoo.ru/ff
— DJIEMEHT U 0d44%e
MIPOCTOE BEIIECTBO. -
O30H
Pusurcckue 1 bubmuorexa [JOK
22 XHMUH%CKHG https://m.edsoo.ru/ff
CBOMCTBA KHCIIOPO/Ia
0d4614
(peakuu OKUCIEHUs,
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ropenue). [lonsarue
00 okcHgax
CriocoObI ToTy4eHust
Kngﬂop ona B bubmuoreka [JOK
23 1adOpatopHi i 1 https://m.edsoo.ru/ff
MIPOMBIIIIJICHHOCTH. 0d497a
[Ipumenenue B
KHCIIOpO/Ia
TemnoBoit a3 ekt
XUMHYECKON
peaKkiuu, MOHATHE O bubmmoreka [JOK
24 TEPMOXHUMHUYECKOM 1 https://m.edsoo.ru/ff
YpaBHEHUH, YK30- U 0d4790
SHAOTEPMUUYECKUX
peaKnusax
Tormmgo (HedTs,
yroJib U METaH). bubnuoreka [IOK
25 3arps3HEeHHE BO3IyXa, 1 https://m.edsoo.ru/ff
CIOCOOBI €T0 0d4cda
MIPEIOTBPALICHUS
[IpakTuueckas pabora
fﬁlznny(:l;ﬁz " bubmuoreka [JOK
26 cobuparue 1 https://m.edsoo.ru/ff
0d4ae2
KHCIIOpO/ia, U3yueHUE
€ro CBOMCTB)»
Bonopox — snemenr bu6mmoreka [IOK
27 g:fg;;(;izzlgecmo. 1 https://m.edsoo.ru/ff
0d4ddo
IpHUpoJIe
dusnyeckue u
XHMHYECKHE bu6mmorekxa [IOK
28 CBOMCTBA BOAOPOJA. 1 https://m.edsoo.ru/ff
[Ipumenenue 0d4ddo
BOZOpOJA
[TonsiTue o kucIoTax bubmmorexa [IOK
29 U COMsix 1 https://m.edsoo.ru/ff
0d50d2
CrniocoOsI mosTyueHus bubnmoreka [JOK
30 BOJIOpOa B 1 https://m.edsoo.ru/ff
nabopaTopuu 0d4ddo
[IpakTuueckas pabora
flgiinnyzzzﬁz u bubnmoreka [JOK
31 CoBUpaHHE BOIOPOA https://m.edsoo.ru/ff
’ 0d442
W3YYCHHE €r0
CBOWCTB»
MossipHbli 00BEM bubnuorexa [LIOK
32 ra3oB. 3aKOH 1 https://m.edsoo.ru/ff
ABorazpo 0d542¢
33 Brorancienus o0bpEma, 1 bu6mmoreka [JOK
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KOJIMYECTBA BEIICCTBA https://m.edsoo.ru/ff
rasa 1o ero 0d55a0
HU3BECTHOMY
KOJIMYECTBY BEIIECTBA
I 00bEMY
Brruncienus
00BEMOB Ta30B 1O Bubnmorexa [IOK
34 Hypga::;:]:l:; £;§§:HH https://m.edsoo.ru/ff
o 0d5708
00BEMHBIX
OTHOILICHUI Ira30B
dusnveckue u bu6mmoreka [JOK
35 XUMHUYCCKHE https://m.edsoo.ru/ff
CBOICTBA BOJbI 0d587a
CoctaB OCHOBaHMH. bubmuorexa [JOK
36 [TonstHe 00 https://m.edsoo.ru/ff
HWHIUKATOpax 0d59¢2
Bona kak
PacTBOPHTEIIb.
Haceimennsie u bubmuoreka [JOK
37 HEHACBIILIEHHBIE https://m.edsoo.ru/ff
pactBopbl. MaccoBast 0d5b40
JI0JIS BEILIECTBA B
pacTBope
[IpaxTnueckas padbora
Ne 5 o Teme
«IIpuroroBieHue BuGmmotexa LIOK
38 E?ICTBOP(.).B . https://m.edsoo.ru/ff
PEACTCHION 0dSeba
MaccoBOH JoJiei
PacTBOPEHHOTO
BEILIECTBAY
Kormpopras pagora BuGmorexa 11K
39 «Kuciopo https://m.edsoo.ru/ff
! 0d6342
Bonopoa. Boga»
OKCHIBI: COCTaB, bu6mmoreka [IOK
40 Kiaccudukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
[Tonydenue u
XUMUYECKUE bubmuorexa [JOK
41 CBOICTBA KHCJIOTHBIX, https://m.edsoo.ru/ff
OCHOBHBIX U 0d664e
aM(pOTEpPHBIX OKCHJIOB
OcHoBaHUs: COCTaB, bubnmoreka [JOK
42 KJ1accupuKanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d67ca
[Tonyuyenue u bubnuorexa [LIOK
43 XHMHYECKHE https://m.edsoo.ru/ff
CBOMCTBa OCHOBaHUM 0d67ca
44 KucnoTtsr: cocras, bu6mmoreka [JOK
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Knaccudukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
[Tonyuenue u bubnuotexa [JOK
45 XUMHYECKHE 1 https://m.edsoo.ru/ff
CBOMCTBA KHCJIOT Odfee2
Comnu (cpennue):
HOMEHKJIATYypa, bubmuorexa [IOK
46 CIOCOOBI MOJTyYCHHUSI, 1 https://m.edsoo.ru/0
XAMHYECKHAE 0ad9474
CBOMCTBa
[TpakTnueckas padbota
Ne 6. Pemenue
AKCIEPUMEHTATBHBIX bubmuorexka [JOK
47 3a7a4 110 TeMe 1 1 https://m.edsoo.ru/0
«OCHOBHBIE KJIACCHI 0ad9b7c
HEOPTaHUYECKUX
COCTUHEHUN)
I'eneTnyeckas CBsI3b BuGmmotexa LIOK
48 E:?iﬁggjggigf 1 https://m.edsoo.ru/0
P > 0ad9a50
COEMHEHHI
O06006111eH1E U bu6mmoreka [JOK
49 cUCTeMaTH3aIUs 1 https://m.edsoo.ru/0
3HAHUH 0ad9cb2
KonTposbHas padota
Ne3 o Teme bubnmoreka [JOK
50 "OCHOBHBIE KJIACCHI 1 1 https://m.edsoo.ru/0
HEOpPraHUYECKUX 0ad9ela
coeqrHeHun"
[TepBbie OMBITKH
KaaccHpuiaIH bub6nuorexa [IOK
51 zﬁrnf:;;é(sxﬂomme 1 https://m.edsoo.ru/0
’ O0ad9ffa
0 Tpynmnax CXOTHBIX E—
9JIEMEHTOB
[Tepuonnueckuii
i’?;(;;olgnqecxaﬂ bu6mmoreka [IOK
52 1 https://m.edsoo.ru/0
cHUCTeMa XUMMHUYECKUX
Oada52c
anemenToB J[. U.
Menneneena
TTepHOTb, FPYIIIbI but6mmorexa [IOK
53 no;[rpynn’m ’ 1 https://m.edsoo.ru/0
Oada52c
CtpoeHue aTOMOB. bubmuorexa [JOK
54 CocTaB aTOMHBIX 1 https://m.edsoo.ru/0
sinep. MzoTomsr Oada342
Crpoenme bubmuorexa [JOK
55 JICKTPOHHBIX 1 https://m.edsoo.ru/0
000JIOUEK aTOMOB
Oada6bc
3JICMEHTOB
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[Tepuonnueckon
cuctemsl /1. H.
MeHnpeneeBa
XapakTepucTuka
XAMUYECKOr 0
3JIEMEHTA MO €ro bubmuorexa [JOK
56 MOJIOYKEHHIO B https://m.edsoo.ru/0
[lepuonnueckoit 0ada824
cucteme /1. W.
MenaeneeBa
3HaucHUE
[Tepuoauueckoro
3aKOHA JUJI pa3BUTHUS bubmmorexa [IOK
57 HayK{ U PaKkTUKH. J[. https://m.edsoo.ru/0
W. Menpenees — 0ada96e
y4€HbIH, IEeAaror u
Ipax<TaHuH
DNEeKTPOOTPULIATENbH Bubmorexa [IOK
58 g;ﬁniz(x;i https://m.edsoo.ru/0
Oadaab8
2JIEMEHTOB E—
HMonnas xummudeckas bubmorexa LIOK
59 CEABE https://m.edsoo.ru/0
Oadac34
KoBanenTtHas bubmuoreka [JOK
60 TOJIsIpHAS https://m.edsoo.ru/0
XAMUYECKas CBI3b Oadaab8
KoBanenTHas bu6mmoreka [IOK
61 HEnoJIsIpHast https://m.edsoo.ru/0
XAMUYECKas CBI3b Oadaab9
bu6mmorekxa [IOK
62 CrerneHb OKUCIICHUS https://m.edsoo.ru/0
Oadae28
OKHUCITUTENTbHO- bu6mmoreka [IOK
63 BOCCTaHOBUTECIILHBIC https://m.edsoo.ru/0
peakuuu 0adb076
OKHCITEN 1 bubnmuoreka [JOK
64 BOCCTAHOBHTEI https://m.edsoo.ru/0
0adb076
JI&TE% O;:\T:ﬂ paora bubmuorexa LIOK
65 ) (_:TpOCHI/Ie AToMA https://m.edsoo.ru/0
) 0adb486
XuMmudeckas CBI3bY
g?jg;‘z‘zﬁeyﬁ"“' Bu6mioreka [[OK
66 JE A — https://m.edsoo.ru/0
. 0adb33c
3HAHUH
Pescpinii ypor uGmorexa L1OK
67 CHCTEMATH3AIIIS https://m.edsoo.ru/0
. 0ad9cb2
3HAHUH
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geggg;izﬁeygw' bubmuoreka [IOK
68 CHCTEMATH3ALIS 1 https://m.edsoo.ru/ff
. 0d61c6
3HAHUN —
OBIIEE KOJIMYECTBO
YACOB I10 68 4 6
ITPOI'PAMME
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9 KVIACC

KoanuecTBo yacoB
Ne KounTp Jara DJIeKTPOHHbIE
Tema ypoxka OJLHBI Hpakrn H3y4eH unGposbie
n/ Bcero e yecKHe ust odpa3oBaTe/bHbIE
I padot padoThI pecypcel
bl
[Tepuonnueckuii
3aKOH.
[lepuonuueckas bubmmorexa [IOK
cucremMa 1 https://m.edsoo.ru/00
XUMHYCCKHUX adb59e
anemenToB /l. M.
Menpeneena
3aKOHOMEPHOCTH B
W3MCHCHHUU CBOMCTB bubmuorexa [JOK
XUMHYECKHX 1 https://m.edsoo.ru/00
3JIEMEHTOB TIEPBBIX adb6b6
TpEX NEPUOIOB
ESSZ;?(%ZTK;;I;,I " bubmuoreka [JOK
HeOpraHHECKHX 1 https://m.edsoo.ru/00
adb7e2
BEILIECTB
Br semamsocof BuGnworexa LOK
1 https://m.edsoo.ru/00
KPUCTATUIICCKIX
e adbac6
pemeToK
KonTponbHas
pabota Nel mo Teme
«IIoBTOpEeHue n 1 1
yriyOJieHre 3HaHU’
OCHOBHBIX Pa3/IeioB
Kypca 8 kiacca»
Knaccudukanms
XUMHYIECKHUX bu6mmoreka [JOK
peaxuuii mo 1 https://m.edsoo.ru/00
pa3TUYHBIM adbcb0
MpU3HAKAM
Ilonstue o
CKOpOCTH
XUMHUYECKOU bu6mmorexa [JOK
peakuuu. [loustre o 1 https://m.edsoo.ru/00
TOMOTCHHBIX H adbe9a
reTepOTreHHBIX
peaKIusIx
Ilonstue o
XUMHYECKOM bu6mmoreka [JOK
PaBHOBECHH. 1 https://m.edsoo.ru/00
dakTopsl, adc28c
BIIMSIOIINE HA

W 3IEKTPOHHBIA
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CKOPOCTH
XUMHYECKOU
peaKIuu u
IIOJI0KEHUE
XAMUYECKOr 0
paBHOBECHS
OxucIuTeNHHO- bubnmoreka [JOK
9 BOCCTAHOBHUTEJILHBIE https://m.edsoo.ru/00
peakiumn adcade
Teopus
AJIEKTPOJIUTAYECKOMN bubmuoreka [JOK
10 JIACCOLIMAIUH. https://m.edso00.ru/00
CusbHbIE U cIa0bIe adcd68
ANEKTPOJIUTHI
Honnsle ypaBHEHHS buGnuorexa LIOK
11 peakuii https://m.eds00.ru/00
add448
XnuMuyeckne
CBOHCTBA KUCIIOT 1 Bubmorexa LIOK
12 ECHOBaHHH i CF eTg https://m.eds00.ru/00
pezcTaBenni 06 add5ds
ANMEKTPOIUTUICCKOU =
JIHACCOLIAAIAN
XnuMuyeckue
CBOICTBA cOleH B Bubmiorexa LIOK
13 :IBeTe 5 o6 https://m.edsoo.ru/00
pecTaBenni 06 add’b2
ANMEKTPOIUTUICCKOM —
JIACCOLMAIIAN
Morsimie o bubmuorexa [JOK
14 PO Comtelt https://m.edsoo.ru/00
add9d4
O6o0mmenue u bubnmuoreka [JOK
15 CHCTEMAaTH3aIUs https://m.edsoo.ru/00
3HaHHUH addd12
IIpaxTrueckas
pabora Ne 1. bubnuotexa [JOK
16 «Pemenne https://m.edso0.ru/00
9KCIIEPUMEHTAIbHBI addbfa
X 3a1a9»
KonTponbHas
pabota Ne2 mo Teme
«QJIEKTpOIUTHYECKA bubmuorexa LIOK
17 s1 IUCCOLIMALIHS. https://m.edsoo.ru/00
XUMHYECKUE addec0
peaxuuu B
pacTBopax»
Obmas bu6mmoreka [{OK
18 Xapaxrepretiia https://m.edso0.ru/00
rajJoreHoOB.
addfe2
XHUMHUYECKHE
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CBOIiCTBa Ha
puMepe XJiopa
XIJ1I0pOBOIOPOI.
CoJstHasg Kuciiora
HMIECKIE ’ bu6mmoreka [JOK
19 cBOMCTBA 1 https://m.edsoo.ru/00
’ adel04
MOJIy4CHUE,
MIPUMCHCHHE
[IpakTnueckas
pabota Ne 2 o Teme
«Ionyuere bu6mmoreka [JOK
20 . 1 1 https://m.edsoo.ru/00
COJISTHOM KHMCJIOTEI,
. ade348
n3yuyeHue eé B
CBOMCTBY
Brluucienus mo
aBHEHUSAM
zEMI/IquKI/IX bubmuoreka [JOK
21 S — 1 https://m.edso00.ru/00
PCAKIIHH, A ade488
13 PEarcHTOB JIaH B
U30BITKE
O06mas
Xa I;IKTG HCTHKA Enbmiorexa OK
22 P P 1 https://m.edso00.ru/00
3eMeHTOB VIA-
adeb4da
TPYIIIIBI B
AJITOTPOIIHBIE
MoauuKaIu
cepbl. Haxoxnenue
CepH el a bubnmuoreka [JOK
23 coE MHOHMG B 1 https://m.edso00.ru/00
A adeb4da
MIPUPOJIC. BEEE—
XUMHUYECKHE
CBOICTBA CEPhI
CepoBopopo,
CTpOEHUE, bubnmnoreka [JOK
24 ¢buznueckue u 1 https://m.edsoo.ru/00
XUMHUYECKUE ade802
CBOICTBa
OKcupl cepsl.
CepHast KUCJIOTa
(bnfg’mecme o Bu6miorexa IIOK
25 1 https://m.edsoo.ru/00
XUMHAYECKUE
N adea28
CBOMCTBA,
MIPUMEHEHUE
XUMHUYECKHUE
peaKIuy, JIeXKaInue
B OCHOBE
IIPOMBIIILIEHHOTO bubmmorexa [IOK
26 P 1 https://m.edsoo.ru/00
crioco0a MmoyryuyeHust
o adec8a
CEPHOU KHUCIJIOTHI. EE—
XUMHYECKOE
3arpsi3HEHUE
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https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00adec8a
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OKpYy>Karoleu
Cpelbl
COEIMHEHUSIMH
cepbl
Brruncienue
MacCOBOH J0JIU
BBIX0/1a MTPOJIYKTa
peaku

bubmuoreka [JOK
1 https://m.edso00.ru/00
adec8a

27

O61mmas
XapaKTePUCTHKA
31emMeHTOB VA-
rpynnsl. A30T, bubmmorexa [IOK
28 pacnpocTpaHeHHe B 1 https://m.edsoo.ru/00
npupoe, adeeab
(dbuznveckue u
XUMHUYCCKHE
CBOMCTBa

AMMuak, ero
buznveckne u
XUMHYECKHE
CBOMCTBA,
MOJIy4YeHUE U
MIPUMEHEHHE

bubmuorexa [JOK
1 https://m.edsoo.ru/00
adf004

29

[IpakTnueckas

pabota Ne 3 o Teme bubnuoreka [JOK
30 «ITonyuenue 1 1 https://m.edsoo.ru/00

aMMHaKa, U3y4yeHue adf180

€ro CBOMCTB»

A3OTHas KUCIOTAa,
e€ puznvecKue u
XUMHYECKHE
CBOICTBA

bu6mmoreka [JOK
1 https://m.edso00.ru/00
adf306

31

Hcnonp3oBanue
HUTPATOB U COJIEH
aMMOHUS B
KauecTBe
MUHEPATBLHBIX
yoOpeHuit.
XUMHUYECKOE
3arpsi3HEHUE
OKpYy>Karoleu
Cpensl
COCTMHECHUSIMU
a3zoTa

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

32

dochop. Oxeun

dbocdopa (V) u

dbochopHas bubnmoreka [JOK
33 KHCJIOTA, 1 https://m.edsoo.1ru/00

¢buznyeckue u adf68a

XUMHAYECKHE

CBOMCTBA,
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TTOJTy4eHUE
Hcnonb3oBanue
docdaros B
KatecTe bu6mmoreka [JOK
34 MHHg PaIbHBIX https://m.edsoo.ru/00
YAOOPCHHUH. adfc20
3arpsi3HeHue
MIPUPOJTHOMN CpeIbI
dbocharamu
Yraepon,
pacrnpocTpaHeHHE B Bubmiorexa [IOK
35 HPHPOIC, https://m.edsoo.ru/00
(dbuzuveckue u adfdoc
XUMHUYCCKUE
CBOMCTBa
Oxcunsl yriaepona,
ux (puzndyeckue u
XUMHYECKHE
CBOWCTBA. bubnmoreka [JOK
36 OKOJIOTUYECKHE https://m.edsoo.ru/00
poOIIEMBI, adfebe
CBSI3aHHBIE C
OKCHJIOM yTJIepoJia
1v)
YronbHas KUCJIoTa bubmorexa [IOK
37 i https://m.edsoo.ru/00
u eé couu
ae006¢
[TpakTnueckas
pabota Ne 4 o Teme
"Ilonyuenue bubnnorexa [JOK
38 YTJIEKUCIIOTO Ta3a. https://m.edsoo.ru/00
KauecTBennas ac027e
peaxius Ha
KapOoHaT-uoH"
[TepBonavasibHBIE
MOHATHS 00 bubnmuoreka [JOK
39 ggﬁ;ﬁgi?g; o https://m.edsoo.ru/00
ae054e
COETMHEHMSX
yriaepojia
KpeHuit 1 ero bubnmoreka [JOK
40 COCTHHEHHS https://m.edsoo.ru/00
ae080a
IIpaxTrueckas
paborta Ne 5.
Pemere BuGmorexa LIOK
41 iK:;?:{HXSI;Z;?HH https://m.edsoo.ru/00
. acObf2
«Baxneitmmue
HEMETaJUIbl U UX
COCJTUHCHUS
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KonTposnbnas
pabota Ne3 mo Teme bubnmoreka [JOK
42 «Baxkueie https://m.edsoo.ru/00
HEMETAJIBI U UX ac0el8
COEIMHEHUS
O61as
XapaKTePUCTHKA
XAMHUYECKHUX
3JICMEHTOB —
43 https://m.edso00.ru/00
CBSI3b U
acl03e
MeTaJJInUecKast B
KpUCTAJUTHYECKas
peumeTka.
duznueckue
CBOICTBA METAJIJIOB
XuMuyeckne
CBOICTBA METAJLJIOB. bubmuoreka [JOK
44 DNEKTPOXUMHUICCKH https://m.edsoo.ru/00
U psll HanpsHDKEHUH acll56
METaJIJIOB
OO0m1ue crocoObl
MOJTy4eHUs
MeTaioB. CIUIaBEL.
Brruncnenus no bubmuoreka [JOK
45 YpaBHEHUSIM https://m.edsoo.ru/00
XUMHUYECKUX acll156
peaKuuii, €Clii OJIMH
U3 peareHToB
COJICPKUT TIPUMECH
Morsimie o bubmuoreka [JOK
46 KOPPO3HH METALIOB https://m.edsoo.ru/00
acl278
bu6mmoreka [JOK
47 ﬁﬁgﬁi;ﬁle https://m.edsoo.ru/00
acl4b2
Oxkcuabl u bubnmoreka [JOK
48 TUIPOKCHU/IBI HATPUS https://m.edsoo.ru/00
U KaJIAs acl4b2
[Ilenoyno3emMenbHbI bubnmoreka [JOK
49 € METaJIIbl — https://m.edsoo.ru/00
KAJIBLWN U MarHui ael5e8
Baxneiime bubmuoreka [JOK
50 COEIMHEHNS https://m.edso00.ru/00
KaJIbIIHs aclS5e8
O06001menue u
51 cUcTeMaTH3aIus
3HaHUH
57 JKécTkoCcTh BOOKI U bu6mmoreka [JOK
CIIOCOOBI €€ https://m.edsoo.ru/00
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YCTpaHEHHUS acl886
[IpakTnueckas
pabota Ne 6 1o Teme bubnmoreka [JOK
53 "YKécTkoCTh BOIBI U https://m.edso00.ru/00
METOMBI ¢€ aclae8
ycTpaHeHus"
bu6mmoreka [JOK
54 AnroMuHUI https://m.edso0.ru/00
aclc64
AmdoTtepHbIe bubmuorexka [JOK
55 CBOMCTBA OKCHIA U https://m.edso00.ru/00
TUIPOKCHUIA aelc64
bu6mmoreka [JOK
56 XKeneszo https://m.edso00.ru/00
acl1d86
Oxcupl
FI/I,I[p(fIKC;/II[BI H COJIH buGnuorexa LIOK
57 https://m.edso00.ru/00
xenesa (1) u
xenesa (111) ae33¢6
O06006111eH1E U
58 CHCTEMAaTHU3alHs
3HaHUH
[IpakTuyeckas
pabora Ne 7.
Pemerue bu6mmoreka [JOK
59 OKCTICPHMEHTALHbL https://m.edsoo.ru/00
X 3a/1a4 [0 TeMe
N ae3de8
«Baxneimne S
METaJIbI U UX
COCIUHEHMS»
Breraucnenus 1o
ypaBHEHUSAM
XUMHYECKUX
peaxkuui, eciu oJIuH
W3 PEareHTOB JaH B bubnuoteka [JOK
60 M30BITKE UITH https://m.edsoo.ru/00
COJICPKUT TIPUMECH. ael750
Breraucnenus
MacCOBOM JOJIH
BBIXOIa MMPOJTyKTa
peaknuu
O06001menue u
61 CUCTEMATHU3AIHA
3HAHWHI
KonTponbHas
pabota Ne4 o Teme
62 «Baxxneiimmue
METAJIIbI U UX
COCAUHCHMS
63 BemectBa n bubmuoreka [JOK
MaTepuaibl B https://m.edsoo.ru/00
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IIOBCEIHEBHON ae3f50
JKU3HU YEII0BEKA
zi;MSI{/IBIiIeeCIfI/?: bubmuoreka [JOK
64 oK p AOLLICH 1 https://m.edso00.ru/00
YA 264270
CpeIbl
Pg;zggrnﬂ B bu6mmoreka [JOK
65 P 1 https://m.edsoo.ru/00
IKOJIOTUYECKUX
ae4270
mpooyem =
gegngT:EeyEOK' bu6mmoreka [JOK
66 m 1 https://m.edsoo.ru/00
CHCTEMATH3ALS
o ae0dOa
3HAHUN —_
Pescpuinli ypor: uGmioTexa LIOK
67 CI/ICTeII\I/[laTI/ISa st 1 https://m.edso00.ru/00
. H adb33c¢
3HAHUUI deboob
g?ngizﬁeyEOK' bubmuoreka [JOK
68 CI/ICTeII\I/[laTI/ISa st 1 https://m.edsoo.ru/00
o H ad9cbh2
3HAHUUI d87ths
OBIIEE KOJIMYECTBO
YACOB ITO 68
ITPOT'PAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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