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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHUH Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHMS COCTaBIICHA HA OCHOBE TPEOOBAHUH K pe3ylibTaTaM
OCBOEHHMSI OCHOBHOHM 00pa30BaTeIbHON MPOrpaMMBI OCHOBHOT'O 0o01mero odpasosanus, npeacrasieHHbx B PI'OC OO0, a taxxke
Ha OCHOBE (herepanbHON padodell MporpaMMbl BOCHHTAHUS M C y4ETOM KOHIENIMH IPENOAaBaHUS y4eOHOro IpeaMera
«XuMus» B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit ®enepanm.

[Iporpamma mo XuMmuM Ha€T TpPEACTaBICHHE O ILEX, OOmeld cTparerny OOy4eHHs, BOCIHMTAHUS M Pa3BUTHS
00yJaromMxcsl CPeCTBaMK y4eOHOTO ITIpeaMeTa, YCTaHABIMBAaeT 00s3aTeNbHOE INPEAMETHOE COAEpXKaHHe, IpelycMaTpHBacT
pacmpeneNieHMe ero o KiaccaM W CTPYKTYPHpOBaHHE IO pasleiaM M TeMaM IporpaMMbl 10 XHMHH, OIpeaeNserT
KOJIMYECTBEHHbIE M KAaYeCTBCHHBIE XapaKTEPHCTHUKH COJEpPIKaHHs, PEKOMEHIyeMYIO IOCIEOBAaTEIbHOCTh M3yYEHHs XUMHH C
Y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOro TIIpoIiecca, BO3PACTHBIX OCOOEHHOCTEH
0o0yJarommxcs, ONpenesieT BO3MOKHOCTH IpeAMeTa Ul pean3aluy TpeOOBaHMI K pe3yabTaTaM OCBOSHHS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMBl HAa YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMS, a Takke TpeOOBaHMI K pe3ynbTaraM oO0ydeHUs
XMMHUH Ha YpOBHE IieNeil M3ydeHHs INpeIMeTa W OCHOBHBIX BHIOB y4eOHO-TTO3HABATENHHOH NESTEIbHOCTH O0YdJaromerocs I10o
OCBOEHHIO y4eOHOT0 COZlep KaHMsI.

3HaHWe XUMHHM CIY)KUT OCHOBOH Ui (OPMHPOBAHWS MHPOBO33PEHHS OOYJaromerocs, €ro IpeJCTaBICHUH O
MaTepUabHOM €JMHCTBE MUPa, BAXKHYIO POJIb UI'PAIOT POpMHpYEMBbIe XUMHEH MPE/ICTAaBICHNS O B3aUMOIPEBPAIICHIUSIX SHEPI I
U 00 DSBONIOIMM BEIIECTB B IPUPOZAE, O MYyTSAX pEIIeHHs TIIO0AJIBHBIX IMPOOJIEeM YCTOHYMBOTO Pa3BHTHS YEIOBEYECTBA —
CBIPBEBOM, YHEPTETUUECKOH, ITUIIIEBON M IKOJIOTHUECKOH 0€30MacHOCTH, IPOOJIeM 3/IpaBOOXPAHEHHSL.

N3yuenue xumuu:

CIOCOOCTBYET peai3allid BO3MOKHOCTEH JUIsi caMOpa3BUTHS W (OPMHUPOBAHMWS KYJABTYPHI JIMYHOCTH, €€ oOmed n
(YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJl B (HOPMUPOBAHNE MBIIUICHNS X TBOPYECKUX CIIOCOOHOCTEH 00y4aromuXcsl, HABBIKOB X CaMOCTOSITEIBHOM
y4eOHOU JesTENBHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIIEA0BATENbCKIX YMEHHH, HEOOXOIMMBIX KaK B ITOBCEHEBHOW )KU3HH, TaK U
B NPO(ECCHOHATBHON JIeSITEeEHOCTH;

3HAKOMHT CO CIEIM(UKOH HAYIHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOTO B3IJISJA HA €AWHCTBO MPUPOIBI H
YeJIOBeKa, SIBJISICTCS] OTBETCTBEHHBIM 3TaIloM B )OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00 yJaIOIINXCS;

Croco0CTBYET (POPMHPOBAHHIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TPHPOIE, K YETOBEKY,
BHOCHT CBOH BKJIaJl B 3KOJIOT'MYECKOE 00pa30BaHUE 00y4aroInXCs.

JlaHHBIC HanpaBiICHUsI B OOYYCHUM XUMHUM 00ECHEeUMBAIOTCS CIelU(UKOI conepikanus yueOHOro MpeaMeTa, KOTOpBIi
SIBJISCTCS TIEAarOrMYEeCKH aJallTHPOBAHHBIM OTPAXKEHUEM 0a30BOM HayKH XUMUH Ha OIpeIeIEHHOM 3Tarne €€ pa3BUTHSL.

Kypc xuMuu Ha ypOBHE OCHOBHOTO 0OOIIEro oOpa30BaHHS OPHUEHTHPOBAH HAa OCBOCHHE OOYYAIOIIMMHCS CHCTEMBI
NEPBOHAYATIBHBIX MOHATHH XMMHHU, OCHOB HEOPIraHUUECKONH XUMUHU U HEKOTOPBIX OTAENBHBIX 3HAYMMBIX TOHATHI OpraHHYe CKOH
XHMHUH.

CTpykTypa cOIep)KaHHs HPOrpaMMbl II0 XHMHU C()OPMHPOBAHA HA OCHOBE CHCTEMHOrO IOAXOa K €€ HM3y4eHHIO.
CogneprkaHue CKIaIbIBACTCS M3 CUCTEMBI MOHATHH O XHUMMYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI HMOHATHH O XMMHYECKOH
peakiuu. O0e 3TH CHUCTEMbl CTPYKTYPHO OPraHH30BAaHBI IO IPHHLMITY IOCIEIOBATEIBHOrO Pa3BUTHUS 3HAHMH Ha OCHOBE
TEOPETHYECKHX MPEACTABICHUH Pa3HOIO YpOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO Y4€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuopnueckoro 3akoHa [I. 1. MenneneeBa kak OCHOBHOI'O 3aKOHa XUMMH;

— Y4EHHsI O CTPOEHUM aTOMa U XUMHUUYECKOH CBSI3H;

— IIPE/ICTABIICHUH 00 3JIEKTPOINTHYECKON IUCCOLMALIMH BELECTB B PaCTBOPax.

TeopeTnueckue 3HAHMS PACCMATPHUBAIOTCS HA OCHOBE SMIIMPHYECKH IOJYYEHHBIX M OCMBICIEHHBIX ()akToB,
Pa3BUBAIOTCS TIOCIEJOBATEIBHO OT OAHOTO YPOBHS K JPYrOMY, BBIIOMHASA (QYHKLIMH OOBSCHEHHS W MPOrHO3UPOBAHUS CBOMCTB,
CTPOEHUSI U BO3MOXKHOCTEN MPAKTUUECKOr0 IPUMEHEHNUS U NOTYIEHUS U3y4aeMBbIX BEILECTB.

OcBoeHHe NPOrpaMMbl 0 XUMHH CHOCOOCTBYET (OPMUPOBAHMIO HPEJCTABICHUS O XHMHYECKOW COCTaBIISIOLICH
HayYHOH KapTHHBI MHMpPA B JIOTUKE €€ CUCTEMHOH NMPUPOIbI, IEHHOCTHOTO OTHOLIEHHS K HAy4HOMY 3HAHHIO U METOJaM MO3HaHHs
B Hayke. V3yueHue XMMHM MPOMCXOIUT C MPHUBICUYCHUEM 3HAHUI M3 paHee U3YYCHHBIX y4eOHbIX mpeameroB: «OKpyxKaromuit
Mup», «buonorusa. 5—7 knaccel» u «Pusznka. 7 Kiaccy.

IIpy M3ydeHHH XMMHH NPOUCXOAUT (HOPMHPOBAHHE 3HAHMH OCHOB XMMHYECKOW HayKH KakK OOJIACTH COBPEMEHHOrO
€CTECTBO3HAHUS, MIPAKTHYECKOH JIESTENFHOCTH YEeNIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KYIbTYpHI. 3a7ada yueOHOTro
npeaMera COCTOMT B ()OPMHUPOBAHMM CHCTEMBI XHMHYECKHX 3HAHMH — BaKHEHIIMX ()AKTOB, IIOHATHH, 3aKOHOB U
TEOPETUYECKHUX TIONOXKEHHUH, JOCTYMHBIX OOOOIICHMH MHPOBO33PEHYECKOr0 XapakTepa, s3blka HAyKd, B TIPUOOIICHUH K
Hay4HbIM METOJIaM TIO3HAaHHs MPU M3YYCHUH BEIIECTB U XUMUYECKHX PEaKuuid, B (JOPMUPOBAHUU U Pa3BUTHUH MO3HABATEIbHBIX
YMEHHH U HX NPUMEHEHHH B Y4eOHO-TIO3HABaTEIbHOM M y4eOHO-MCCIEeNOBATEIbCKOM NEATeTbHOCTH, OCBOSHMU IIPABUII
0e30MmacHOro 0OpaIeHNs ¢ BEIIECTBAMH B IIOBCEAHEBHON JKH3HH.

I1pu U3ydeHnN XMMUH Ha ypOBHE OCHOBHOI'O 00111ero 00pa3oBaHus Ba)KHOE 3HaUCHHE TPUOOPETH TaKKe LENH, KakK:

— (opMHpOBaHHE HHTCIUICKTYaJbHO pAa3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpa3oBaHMIO, COTPYJHHYECTBY,
CaMOCTOSITEIFHOMY NPHHATHIO PEIICHUH, CITOCOOHON aJanTHPOBAThCS K OBICTPO MEHSIOMIMMCS YCIIOBHSAM JKH3HHY,

— HAaIpaBJICHHOCTh OOYYEHUs] HA CHCTEMAaTHYECKOe MPHOOIIEHNE 00yJaIOIUXCsl K CAaMOCTOSTEIFHON MO3HABATEIHHON
JeATEIBHOCTH, HAYYHBIM METO/IaM ITO3HAHMS, ()OPMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K XMMHU;



— obecrieyeHre YCIIOBH, CIIOCOOCTBYIOIIMX TMPHOOPETEHHIO OOYYAIONIMMHUCS OIBITA PAa3HOOOPa3HOW JEATETHHOCTH,
MO3HAHUSI M CAMOITO3HAHWSI, KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIMI), WMEIOIMX YHHUBEPCAIHLHOE 3HAYEHHE JUIS
Pa3JINYHBIX BUIOB JAEATEILHOCTH;

— ¢dopmupoBanre o0mIel (YHKIIMOHAIBHONH M €CTECTBCHHO-HAYYHON T'PAMOTHOCTH, B TOM YHUCJIC YMEHHH OOBSCHATH U
OLICHUBATD SIBJICHUSI OKPYXKAIOIIETO MHPA, MCIIOIb3Ysl 3HAHUSI U OIIBIT, TIOJYYSHHBIC MMPU M3yYCHUH XMMHUH, IPUMEHSTh UX TPU
pelieHnH IpodeM B TIOBCETHEBHOM KHU3HU U TPYIOBOH JIEATEIHHOCTH;

— (opmHupoBaHNE Yy OOYYArOIIMXCS T'YMaHUCTUYECKUX OTHOIICHUH, TIOHUMAaHMS [IEHHOCTH XMMHWUYECKHX 3HAHWUU IS
BEIPAOOTKH HKOJIOTHYECKH LEeJIeCO00pPa3HOro IMOBEAEHHS B OBITY M TPYIOBOH IESTENFHOCTH B IEISIX COXPAHEHHS CBOETO
3/10POBBSI U OKpYKarOLIeH IPUPOJHOM cpenbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIHMTAHUIO Ha OCHOBE YCBOCHHMS
00IIeYeNIOBeYeCKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOpY IPOGMIIS U HalPaBJIEHHOCTH JaIbHEHIIETo 00yIeH s

OO1iee ynciio YacoB, OTBEAEHHBIX IS M3YUSHUsI XUMHUHU Ha YpOBHE OCHOBHOIO 00IIero oopas3oBaHus, cocTaBisieT 136
4JacoB: B 8 Kiacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kimacce — 68 yacoB (2 vaca B HEJEIIO).



COJEP/)KAHUE OBYYEHUS

8 KJIACC

IlepBoHayaibLHBIe XUMHYECKHE TOHSITUS

[Ipenmer xumun. Ponb XUMuM B XKW3HM YeloBeKa. XHMHSA B cucreMe Hayk. Tena u BemectBa. Dusmdeckue cBOHCTBa
BEIIECTB. ArperaTHOe COCTOSHHE BeulecTB. [loHsATHE 0 MeTozmax Mo3HaHWS B XMMHHU. YmcTele BemiectBa M cMecH. CriocoObl
paszeneHus cMecen.

ATOMBI U MONEKYJbl. XUMHUYECKHe 31eMeHTh. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB. IIpOCThIe M CIIOKHBIE BEIIECTBa.
ATOMHO-MOJIEKYIISIPHOE YYCHHE.

Xumnueckast Qopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DSJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BEILECTB.
OtHocurenbHast aroMHas Macca. OTHOCHTENbHAs MOJIEKYISIpHast Macca. MaccoBast 0J11 XMMHYECKOr0 JJIEMEHTa B COEIMHEHHN.

KommgecrBo BemecrBa. Moib. MomsipHast Macca. B3amMocBsI3p KOJIMYECTBA, MAacChl M YHCIA CTPYKTYPHBIX €IHMHHAI]
BerecTBa. Pacu€Tel o hopMynaM XUMHUYECKUX COEIMHEHUH.

Ousnueckne W XUMHYECKHE SIBICHUS. XUMHYECKas peakius W e€ NMpU3HAKH. 3aKOH COXPaHEHHs MacChl BEUIECTB.
Xumunaeckue ypaBHeHUs. Kitaccnpukanust XHMHYIECKHX peakiyi (COeANHEHHs, pa3lioKeHHNs, 3aMeIIeHHs, 0OMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH HOCYJOH, NMpaBmiiaMu paboTHl B J1abopaTopHy M NpHEMaMu oOpalleHus ¢ J1abopaTopHBIM
000pyIOBaHNEM, M3YdEHHE W OIMcaHne (U3NUECKNX CBOWCTB 0Opa3IOB HEOPraHMYECKHX BEIIECTB, HAaOIIOICHUE (DU3HUECKIX
(T1aBIIeHME BOCKA, TasiHUE JIb/a, paCTHpPaHUe caxapa B CTYIKE, KHIIEHNe W KOH/EHCAys BOABI) 1 XUMHUYECKHX (TOPEHHE CBEUH,
MIPOKaJIMBaHUE MEJHOH TIPOBOJOKH, B3aMMOJEICTBHE MeNla C KHCIIOTOH) SBICHWH, HaOJIOAEHWE W OIMCaHWE MPH3HAKOB
MIPOTEKaHUsI XUMUYECKUX peakiuii (pa3yioXKeHHe caxapa, B3aMMOJCHCTBHE CEPHOH KHCIOTHI C XJIOPUAOM Oapwusi, pa3iioKeHHe
rugpokcuaa Meau (1) mpu HarpeBaHuH, B3anMozeicTBHE xkene3a ¢ pactBopoM coiu meau (1), m3ydenue crocoGoB pasneneHust
cMeceli: ¢ TIOMOIIBI0 MarHnTa, QrIIbTpOBaHMUe, BHITApUBAaHHE, TUCTHILIIMS, XpoMaTorpadus, IPoBeIeHUEe OYUCTKH ITOBApEHHOM
CONM, HaONIOICHUE U OIMCAHHWE PE3YNIbTATOB IMPOBEJICHHS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsI MAcchl, CO3JaHHE
Mozeei MoeKyI (IapoCcTepIKHEBBIX ).

BakHelilme npeacTaBuTeIM HEOPraHMYECKUX BEIIECTB

Bosnyx — cmech rasos. CocraB Bo3ayxa. Kucmopoxm — smemeHT M mpocroe BemiecTBo. HaxoxaeHue kuciopona B
npupoze, Gpu3ndeckre ¥ XUMHYecKHe cBoicTBa (peakuuu ropenust). Oxcunsl. [Ipuvenenne kucnopona. CriocoObl MONMydeHHs
KUCIIOpoJa B JIaOOpaTOpHM M HPOMBINUICHHOCTH. KpyroBopor kucnopona B mpupone. O30H — amnorponHas Moaudukarms
KUCIIOpOJa.

TeroBoii 3hheKT XMMHYECKOH peaKLiy, TEPMOXHUMHYECKUE YPAaBHEHNS, 9K30- U 3HJIOTEpMUYECKHE peakiny. TOommBo:
yroib ¥ MeTaH. 3arpsi3HeHUE BO3yXa, YCHIEHHE TAPHUKOBOro 3 (eKTa, pa3pylieHHe 030HOBOT'O CIIOSL.

Bomopon — snemeHT u npoctoe BemectBo. HaxoxneHue Bogopona B npupoze, GU3HYecKue U XMMHYECKHE CBOWCTBA,
MPUMEHEHHE, CrIoco0bl NoyrydeHus. Kuciors! u conu.

MonstpHblit 00bEM ra3oB. Pacuérsl M0 XMMHYECKUM ypaBHEHUSM.

dusnyeckue cBoHCTBa Boxabl. Boma kak pactBopuresns. PactBoprl. HacbllieHHble M HEHACBILIEHHBIE DPACTBOPHL
PactBopumocTh BemiecTB B Bozxe. MaccoBasi 101l BelIeCTBa B pacTBope. XHMHUuUeckue cBoiicTBa Boabl. OcHoBanus. Poib
pPacTBOpOB B NPUPOJIE U B XKU3HU 4enoBeKa. KpyroBopor Boxsl B Ipupoze. 3arpsi3HeHHe NpUpoaHbIX Boa. OXpaHa M OYMCTKa
HPUPOJIHBIX BOJI.

Knaccudukanus Heopranudeckux coenunenuil. Oxcuapl. Kiaccuduxanus okcuzoB: cosieoOpasytoniie (OCHOBHBIC,
KUCJIOTHBIE, aM(oOTepHbIe) U HeconeoOpasyroume. HomeHnknaTypa okcumoB. dusnueckue M XUMHUUECKUE CBOMCTBA OKCHUIIOB.
[TonyueHue okcuaoB.

OcHoBanus. Kiaccudukanust ocHoOBaHMi: INENOYM W HEpAcTBOPHMBbIE OCHOBaHMsA. HOMEHKIaTypa OCHOBaHHIA.
duznueckre U XMMUYECKUE CBOICTBAa OCHOBaHUH. [lomyueHrne ocHOBaHHH.

Kucnorel. Knaccudukauus xucnor. Homenknatypa kuciaor. dusndeckre M XUMHUYECKHE CBOWCTBA KHCIOT. Psin
aktuBHocTU MetaiuioB H. H. bekerosa. [lonydenue kucnor.

Conu. Homenknarypa coneii. ®usnyeckue 1 XuMU4Yeckre cBoiicTBa coseid. [lomydenue comeid.

I'enernueckas CBsI3b MEXIY KJIaCCAaMH HEOPTaHUYECKUX COeTUHEHHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPE/ICNICHHEe COACPIKAHUS KUCIOPOJa B BO3AYXE, IOIydEeHHE, COOMPaHHE, PACIIO3HABAHUE U M3y4CHHUE
CBOWCTB KHCIIOpO/ia, HAOIIOACHNE B3aUMOCIHCTBHUS BELIECTB C KUCIOPOJOM M YCJIOBUS BOSHUKHOBEHHMS U MIPEKPAILECHUS TOPEHUS
(noxxapa), 03HaKOMJIEHHE ¢ 00pa3laMH OKCHIOB M ONMCAaHHE UX CBOWCTB, MOJIy4EeHHE, COOMpaHHUE, PaCllO3HABAHUE U M3yYeHHE
CBOHCTB BoJOpoa (ropeHue), B3aumoneiictsue Bogopona ¢ okcuaoM meau (1) (Bo3sMokHO HCONb30BaHNE BUAECOMATEPHAIIOB),
HaOmroeHne 00pa3loB BELIECTB KOJMYECTBOM | MOJb, MCCIEOBAaHHE OCOOEHHOCTEH DPACTBOPEHMS BELIECTB C PA3IUYHOMN
PpacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNpPEIENEHHON MACCOBOM J0JIEW PacTBOPEHHOIO BEUIECTBA, B3aUMOJEICTBHE
BOABI C MeTaiamMu (HATpHEM M KaibliieM) (BO3MOXKHO WCIIONB30BAaHUE BHCOMATEPUANIOB), HCCIEIOBaHHE O00Opa3IoB
HEOPraHMYeCKHX BEILECTB PA3IMYHBIX KIJIACCOB, HAOIIOACHWE HM3MEHEHMs OKPAaCKd HHAMKATOPOB B PACTBOpAxX KHCIOT M
menoveld, u3ydeHue BlammopencTBus okcuma memu (ll) ¢ pacrBopom cepHOH KHCIOTHI, KHUCIOT C METalJIaMH, PeaKIHi
HEUTpaNu3alKy, MONyYeHHE HEPACTBOPHMBIX OCHOBAHHH, BBITECHEHHE OHOTO METalla JIPYTMM H3 pacTBOpa COJHM, PELICHHE
9KCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHeillme Knacchl HEOPraHM4EeCKUX COSTMHEHHI.



Iepuonnuecknii 3akon u Ilepuogmyeckasi cucremMa xumudeckux 3ddementoB [I. M. Mengeineea. Crpoenue
aTomMoB. XumMuieckas cBsi3b. OKHCJIUTETBHO-BOCCTAHOBHTEILHBIE PeAKIUHU

[lepBble TOMBITKH KJIACCH(UKAINK XUMHYECKUX 3JIEMEHTOB. [IoHATHE O Ipymmax CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIE U
[IEeT0YHO3EMEIIbHbIE METAJUTBl, TaJOTeHbl, WHEPTHHIE Ta3bl). OJIEMEHTH, KOTOphle 00pa3yloT aM(OTepHBIE OKCHIBI H
THPOKCHIIBI.

Ilepuonuueckuii 3akoH. Ilepuonuueckas cucrema xumudeckux snaeMmeHToB JI. . Mengeneesa. Koporkonepuonnas u
JutMHHONepuoaHast ¢opmbel [lepronudeckoil cucremsl xumudecknx simementoB J[. M. MenpeneeBa. Ilepmoxsr u rpymimbl.
Du3nIecKnii CMBICI MOPSAKOBOTO HOMEpa, HOMEPOB MepHo/ia 1 IPYIIIHI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. V3oronsl. DnekTpoHbl. CTpoeHHe IEKTPOHHBIX 000JI0YEK aTOMOB I PBBIX
20 xumudeckux anmeMeHToB [lepuoamdeckori cucremsl JI. M. MenneneeBa. XapaKTepUCTHKa XHMMHYECKOTO JJIEMEHTA TI0 €ro
nonoxeHuto B [lepuoguueckoii cucreme 1. YI. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHS pajiilyca aTOMOB XMMHYECKHX JJIEMEHTOB, METAJUINYECKUX M HEMETAUIMUYECKHX CBOMCTB
TI0 TPYIITIaM | IEePHOIaM.

3nauenne [lepuommueckoro 3akoHa u IleproauvecKkoi CHCTEMBI XHMHYECKHX 3JEMEHTOB Ul Pa3sBUTHS HAyKd M
npaxtuku. JI. 1. MenzaeneeB — yu€Hblil ¥ rpa’kIaHUH.

Xumnaeckas cBsi3b. KoBaneHTHas (ONsipHAst ¥ HEMOJSIPHAST) CBSI3b. DJIEKTPOOTPUIATEIFHOCTh XUMHUUECKIX 3JIEMEHTOB.
Hounast cBs3b.

Crerrenp okucieHns. OKHCIATETbHO-BOCCTAHOBHUTENIFHBIE peakiyy. [Iporecchl OKWCIEHHS W BOCCTAHOBJICHHS.
OKHCIUTETH ¥ BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

n3ydeHre o0pa3IoB BEIIECTB METAIUIOB M HEMETAIOB, B3aMMOJEHCTBHE THIPOKCHAA IIUHKA C PACTBOPAMH KHCIOT U
IIeo4Yeid, MPoBeeHNE OIBITOB, WILTIOCTPUPYIOIINX MTPUMEPHI OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEakiuil (ropeHne, peakuuu
Ppas3ioKeHHsI, COSTMHEHNS).

Mesicnpeomemnuie céasu

Peanmusaruss MeXnpeMETHBIX CBsI3el NPH M3YYeHHH XUMHUHM B 8 Kilacce OCYIIECTBIISIETCS depe3 MCIONB30BaHHE Kak
OOIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHSATHH, SBISIOIMXCS CUCTEMHBIMH ISl OTACNBHBIX MPEJAMETOB €CTECTBEHHO-
HAY4YHOTO IIHKIIA.

OOmme ecTecTBeHHO-HaY4YHbIE TOHATHS: HaYYHBIH (aKT, THUIOTE3a, TEOpHsl, 3aKOH, aHaJu3, CHHTE3, KJacCU(UKaIWs,
MIEPUOANYHOCTD, HAOIIOZICHHE, SKCIIEPUMEHT, MOJCIIUPOBAHNIE, U3MEPEHNE, MOJIEb, SIBICHHE.

@dusnka: Mmarepus, aTroM, 3JIEKTPOH, INPOTOH, HEHTPOH, MOH, HYKIHJI, H30TOMBI, PaJUOAKTHBHOCTh, MOJEKYIA,
JNMEKTPUYECKUIT 3apsjl, BEIECTBO, Telo, 00bEM, arperarHoe COCTOSHHME BEILIECTBA, ras, (pu3Mdeckue BEIMYMHBI, C€AWHUIIBI
H3MEPEHUs], KOCMOC, TUTaHETHI, 3BE3/1b1, COHILE.

Buonorus: ¢portocunres, npixanue, ouochepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEPaIbI, TOPHBIE HOPOJIBI, TIOJE3HbIE HCKOIIAEMbIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo n XuMu4ecKkasi peaKuust

[lepuonnueckuit 3axoH. Ilepuomuueckas cucrema xumuueckux snemeHroB JI. WM. MenzneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHUHU CBOMCTB XMMHYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOAOB, KallKs, KaNbLHsI U UX COCIUHEHUH B
COOTBETCTBHHU C NOJIOKEHUEM 371eMEHTOB B [leproandeckoii cucTeMe U CTpOSHUEM HX aTOMOB.

CrpoeHue BelIecTBa: BUIbl XUMUYECKON CBSI3U. THIBI KPUCTALIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT
TUIA KPUCTAIMYECKON PEIIETKU U BUJIa XUMUYIECKON CBSI3H.

Knaccupuxaiuss ¥ HOMEHKJIATypa HEOPTaHMYECKMX BEIIECTB. XHMMHYECKHE CBOKMCTBA BEIIECTB, OTHOCAIIMXCS K
Pa3IMyUHBIM KJIaCCaM HEOPTaHUUYECKUX COSAMHEHHH, FeHETHUECKasl CBA3b HEOPTaHUUECKUX BEIECTB.

Knaccupukaiuss XMMUYECKUX PEaklUi MO pa3iIuyHbIM NpPU3HAKaM (110 YMCIIy M COCTaBY YYacTBYIOLIMX B pEaKLUH
BEILIECTB, 10 TEIUIOBOMY 3G (EKTY, 110 U3MEHEHHUIO CTEIECHEH OKUCICHUS XUMUYECKHX HIIEMEHTOB, 110 00PaTUMOCTH, 10 Y4aCTHIO
KaTanu3aTopa). OK30- ¥ SHIOTEPMHUUYECKUE PEaKLUH, TEPMOXHUMHUUECKHE yPaBHEHHS.

[ousitHe 0 cKOpocTH XUMHUYECKOM peakuun. [loHsTHe 00 00paTUMBIX U HEOOPATUMBIX XUMHYECKHUX peakuusx. [oHsTue
0 FOMOT€HHBIX U F€TEpOreHHbIX peaknusax. [lonsrue o katanuse. [lonsTre o xumudeckoM paBHoBecuH. DaKTOPbI, BIUAIONINE HA
CKOPOCTh XMMHUECKON PEAKIINN U TOJIOKEHUE XMMUYECKOTO PABHOBECHSL.

OKHUCIUTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKIMK, JICKTPOHHBIN OajgaHC OKUCIMTEIbHO-BOCCTAHOBUTEIBHONW —pEaKLyH.
CocTaBieHe ypaBHEHHUI OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIHUH C HCIIONB30BaHUEM METO/a IIEKTPOHHOro OanaHca.

Teopus 3NMEKTPOTUTUUECKOH IUCCOIMAIMHU. OJEKTPOIUTHI M HENEKTPONUThl. KaTuoHbl, aHHMOHBL MexaHH3M
JIMCCOLMAIINN BELIECTB C Pa3IMYHBIMU BUIAMU XUMHUUeCKo# cBsi3u. CTeneHs qucconnanuy. CUIbHBIE U cIabble SIEKTPOIUTHL

Peakuuu wmonHOro oOMeHa. YCIOBHSI MPOTEKAHWS PEAKIU HOHHOrO OOMEHa, MONHBIE U COKpAIEHHbIE HOHHBIC
ypaBHeHUs peakuuii. CBOWCTBa KUCIOT, OCHOBAHHM W COJIei B CBETE NPEACTABICHUN 00 3JIEKTPOJIUTHYECKOW AMCCOLMAINU.
KauecTBeHHsle peakiuu Ha HOHBL [IoHATHE O THApOIU3E CONEH.

Xumuueckuii Ixcnepumenm:

03HaKOMJICHHE C MOJICTIAMH KPUCTAUINYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB — METAJUIOB U HeMeTaJlloB (rpadura
1 anMasa), CIOXKHBIX BEIIECTB (XJIOpPHIA HATPHs), NCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH PEaKknuy OT BO3JCHCTBHS
pa3nuyuHEIX (PaKTOPOB, MCCIEIOBAHUE IEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECCa AUCCOLMAIMU KHUCIOT, MeNodYel 1
coseil (BO3MOXKHO FHCIONB30BAaHUE BHAECO MAaTEpHAlOB), NPOBEACHHE OIbBITOB, WUTIOCTPUPYIONIMX INPHU3HAKH MPOTEKAHHS
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peaknuii HOHHOTO 0OMeHa (00pa3oBaHME OCajKa, BBIACJICHUE Ta3a, 00pa3oBaHHE BOJBI), ONBITOB, WLIIOCTPHPYIOIINX IPHMEPHI
OKHCITUTEIEHO-BOCCTAHOBHUTEIBHBIX PEaKIUii (TOpEeHHe, PeaKIMy Pa3sIoKEHHs, COSANHEHNsI), paclo3HaBaHHE HEOPTaHMYECKUX
BEIIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEaKINil Ha HOHBI, peIIeHHE 3KCIICPUMEHTAIBHbIX 3a/1ad.

HeMmeTa/u1bl M X COeIMHEHUS

OOmas xapakTepuCTHKa ragoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTeNeHH okucieHus. CTpoeHue n
(u3MyYecKie CBOWCTBA TPOCTBHIX BENIECTB — TAJIOTEHOB. XMMHUYECKHE CBOWCTBA Ha HpHMepe Xiopa (B3amMOAeHcTBHE ¢
MeTajulaMH, HeMeTajulamy, Ienouamu). Xnoposopopon. ConsiHas KHMCIOTa, XMMHYECKHE CBOMCTBA, MOJIyYCHHE, IPHUMEHEHHE.
JelicTBHe XJ10pa 1 XJIOPOBOJOPO/A HA OPraHU3M YesloBeKa. BaxHelle XJI0pyuabl U MX HAX0XKIECHHUE B IIPUPOJIE.

O6mas xapakrepucTrka eMeHToB VIA-rpynmnbsl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHBbIE CTEIICHN OKHCIICHUSL.
CrpoeHre U (U3NIECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U cepbl. AJUIOTPOIHBIE MOIM(HUKAINK KUCIOPOia U CEephL.
XumMuueckue cBoiicTBa cepsl. CepoBomopo, cTpoeHHe, (U3MIecKre M XUMHIecKre cBoicTBa. OKCHIBI Cephl KaK MPeaCTaBUTENN
KUCIIOTHBIX OkcuioB. CepHast Kuciora, (GU3MYecKHe M XMMMYECKHE CBOICTBa (0OIMe KaK MpeiCTaBUTENs KIacca KHCIOT U
crienuduueckne). XUMHYECKHE PEaKLHH, JIeXKallle B OCHOBE IPOMBILILIIEHHOIO CHoco0a MOIY4eHHs CEpPHOH KHCIIOTHI.
[Mpumenenne cepHoil kncnoTbl. Conm CepHON KHCIIOTHI, KaueCTBEHHAsl peakiys Ha cynbpaT-uoH. Haxoxnenne cepel u e€
COEIMHEHHUH B IpHUpojie. XUMHYECKOe 3arps3HeHNE OKPYXKAIOIIEeH cpeibl COeTMHEHUSIMA Cepbl (KUCIOTHBIE TOKAH, 3arpsisHEHHE
BO3/IyXa M BOZIOEMOB), CIOCOOBI €TI0 IPeIOTBPAICHHS.

OOmas xapaxkrepucTika 3neMeHToB VA-rpynmnsl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTENICHH OKHCICHHS.
A30T, pacrpocTpaHeHHWe B Ipupoje, (Qu3nueckne W XMMHUYecKHe cBoiicTBa. KpyroBopor aszora B mpupome. AMMHAak, ero
¢u3MyecKre 1 XMMHYECKHEe CBOKMCTBA, MONydeHHe n mpuMeHeHwne. Comy aMMOHHS, WX (U3MYECKue M XMMHUYECKHE CBOMCTBA,
npuMmeHeHne. KadecTBeHHass peakuust Ha WOHBI aMMOHHMS. A30THas KHCJIOTa, €€ MoiydeHHe, (u3mueckne W XHMHUIECKHe
cBoiicTBa (0OLIME Kak TIpeACTaBHTENs Kiacca KUCIOT u crenupuyeckue). Mcernonb3oBaHHe HUTPaTOB M Colell aMMOHHS B
Ka4ecTBE MUHEPAIbHBIX yI0OpeHni. XUMHYeCKoe 3arps3HeHNe OKpYKaroIel Cpe/ibl COeTMHEHNSIMU a30Ta (KUCIOTHBIE JTOXKIH,
3arps3HEHHE BO3/yXa, Mo4uBbl M BonoéMoB). Pocdop, amtorpornHsie Moxudukanuu ¢ocdopa, GuU3NUECKHE U XUMUUYECKHE
cBoiictBa. Oxcun ¢docdopa (V) n dochopHast kucnoTa, Gpu3HIECKHe W XMMHUYECKHE CBOKCTBA, MoiydeHHe. lcrmonb3oBaHue
¢docdaroB B KauecTBE MUHEPAIIBHBIX YIOOPEHHI.

OO0mas xapakrepuctrka 3meMeHToB |V A-rpymmbl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHbIE CTEIICHN OKHUCIICHUSL.
VYraepon, ajuioTporHble MOTU(HKAIWK, PAcpOCTpaHeHHe B TpHpoae, (U3MYeCKHe M XUMHYECKHEe CBOMCTBA. ANCOpOLMSL.
Kpyrosopor yrnepoma B mpupone. Oxcunmsl yriepoma, MXx (U3HYECKHMEe W XUMHYECKHE CBOWCTBA, JEHCTBUE Ha JKUBBIC
OpraHu3Mbl, IOJYYCHHE W HPUMEHEHHE. OKOJOIMYeCKHe IpoOieMbl, cBs3aHHble ¢ okcupoM yriepopa (IV), rumoresa
r7100abHOTO TOTEIVICHHUs KIIMMaTa, MapHUKOBBIN 3(QQekT. YrompHas KuCIOTa M e conu, MX (U3MYECKHe W XUMUYECKHE
CBOWCTBa, MOJyyeHHE W NpuMeHeHHe. KauyecTBeHHas peakuust Ha KapOoHaT-HOHbL. Vcnonmb3oBaHume KapOOHATOB B OBITY,
MeULUHE, TPOMBIIIIEHHOCTH 1 CETbCKOM XO3SHCTBE.

INepBoHayanbHbIe MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COSJMHEHUAX yriepoaa (MeTaH, 3TaH, 3THIICH, alleTHIICH,
9TaHOJ, IIMLEPUH, YKCYCHast Kuciora). [IpupoiHble HCTOUYHUKH YIiIeBOAOPOOB (yroib, NPUPOIHBII ra3, He()Th), MPOLYKTHI UX
nepepaboTku (OCH3UH), UX POJIb B OBITY M IPOMBIIIEHHOCTH. [ToHATHE O OMONIOrMYECKM Ba)XKHBIX BEILIECTBAX: KHUpPaX, OlKax,
YrIeBoJaxX — ¥ UX POJIU B )KU3HU uesloBeka. MaTepHaabHOE €IMHCTBO OPraHUYECKUX U HEOPTaHWYECKUX COEAMHEHHH.

Kpemuuii, ero ¢usnueckne n XUMHYECKHE CBOWCTBA, MONyueHHe W mnpuMmeHeHue. COeqUHEHUs] KPEMHUs B IPHUPOJIC.
OOmme mnpezacrasieHuss 00 okcuae kpemuus (V) u kpemHueBoil kuciore. CHIMKAThl, MX HCIIONB30BaHHE B OBITY, B
MPOMBILIJIEHHOCTH. BakHelIne CTpouTeNbHbIE MaTepuasbl: KepaMuKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpobiembl
0€30IaCHOr 0 UCIOJIb30BAHUS CTPOUTENBHBIX MATEPHUAIOB B IIOBCEIHEBHOM XKU3HH.

Xumuueckuil IKcnepumenm:

n3ydeHue o0pa3lOB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJISHOW KHCIOTHI, IIPOBEJECHHE KAaueCTBEHHBIX PEAaKIMil Ha
XJIOpDHI-MOHbI W HAOJIO/ICHUE INPU3HAKOB HMX IPOTEKAHUs, OIBITHL, OTpakalolye (QU3MYECKHe M XUMHYECKHE CBOKMCTBa
TaJIOTCHOB M WX COCOMHEHHH (BO3MOXKHO HCIIONb30BAaHHE BHICOMATEPHUANIOB), O3HAKOMIIEHHE € 0Opa3lamMH XJIOPHIOB
(ramoreHu0B), O3HAKOMJICHHE C OOpa3uamu cepbl U e€ COeAMHEHHsSMH (BO3MOXXHO HCIIOJIb30BAHUE BHACOMATEPHAIIOB),
HaOroeHue npouecca oOYrJIMBaHUS caxapa IOJ JeHCTBHEM KOHIEHTPUPOBAHHOW CEPHOW KMCIOTBI, M3y4eHHE XMMHYECKHUX
CBOICTB pa30aBJICHHOI CEpPHOM KHUCIIOTHI, MPOBEACHHE KAYECTBEHHOI peakiuy Ha cyib(haT-mOH U HAOMIOJeHHE MpU3HaKa ef
NPOTEKaHus, O3HAaKOMJIEeHHEe ¢ (u3uyeckumu cBoiicTBaMM a3ora, (ocdopa M MX coervHEHHH (BO3MOXKHO HCIIOIb30BaHUE
BH/ICOMATEPUasIoB), oOpa3iaMu a30THbBIX U (OCPOpHBIX ymOOpeHHH, MonydeHHe, COOMpaHHe, paclo3HABaHHE U H3y4CHHE
CBOWCTB aMMMaKa, IPOBECHNE KaYeCTBEHHBIX PEAKLMi Ha HOH aMMOHHUS U pocdaT-noH 1 U3ydeHHE IPU3HAKOB UX MPOTEKAHHUS,
B3aUMOJICHCTBHE KOHIIEHTPHPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO HCIIONB30BAaHHE BHUAEOMATEPUAIIOB), U3yd4eHHE
Moyieniell KpUCTAJUTMYECKUX PemEToK anMasa, rpadura, QyiepeHa, 03HAKOMICHHE C IPOLECCOM aJcopOLMU pacTBOPEHHBIX
BEILIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOWCTBOM HMPOTHBOrasa, MoJyueHHe, COOMpaHHe, paclo3HaBaHUE M M3yYeHHE CBOMCTB
YIIIEKHUCIIOTO Ta3a, MPOBEACHNEe KaueCTBEHHBIX peakluil Ha kapOOHAT U CHIMKAT-HOHBI U W3ydeHHE NMPU3HAKOB MX MPOTEKaHMU,
03HAKOMJIEHHE C TPONYKIHEH CUIMKATHOM MPOMBIIUIEHHOCTH, PELIEHHE 3KCIEPUMEHTAbHBIX 3ajad 1o Teme «Baxuelnve
HEMETAJIbI U MX COSJUHEHUSD).

MeTaJllIbI U MX COeMHEHUS

OO1mast XxapaKTepUCTHKA XUMHYECKHUX IEMEHTOB — META/UIOB Ha OCHOBAHUHM MX nonoxeHus B [leprogmdeckoil cucreme
xumudeckux aemenToB Jl. M. Menneneesa u crpoenust aromoB. CTpoeHHe MeTauioB. MeTautideckast CB3b U METaJUTHUecKast
KpHCTaIITMYECKast peréTka. DIeKTPOXUMUIECKUH Psil HaNpsDKEHNH MeTaioB. Du3ndeckue 1 XUMHIECKHE CBOMCTBAa METAJLIOB.



OO6mmue crnocoOs! norydeHuss MeTanIoB. [IoHATHE 0 KOPPO3UHM METAIIOB, OCHOBHEIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIimaBsl
(cranp, 9yryH, JIOPATIOMHHAN, OpOH3a) U UX MPUMEHEHUE B OBITY U IIPOMBIIICHHOCTH.

[{emounsle MeTamIbl: moNoxkeHue B [leprnoandeckoit cucreme xuMmdeckux »1eMenToB [l . Menneneea, cTpoeHHe nxX
aTOMOB, HaXOXKJICHHE B Tipupoje. PU3ndecKre 1 XUMUYECKUE CBOICTBA (Ha mprMepe HATpust U Kanus). OKCHIIBI U THIPOKCUIBI
HATPHS ¥ KaJust. [IpUMEHEeHHE IEeT0YHBIX METAIIOB U X COEIMHEHHIA.

[{enouHO3eMENBHBIE METAIIBI MATHUH U KaJIBIHIA: TONOKeHNe B [leproamaeckoil cucteMe XUMHYECKAX 3IIeMEHTOB /1.
U. MenneneeBa, CTpOeHHE MX aTOMOB, HaXxoXJIeHHE B Hpupope. Pu3ndeckne M XUMHUYECKHE CBOWCTBA MarHWs M KabIHs.
Baxkneiimme coequHEHUST KIBIHS (OKCHI, THAPOKCH, CoH). JKECTKOCTH BOABI U CIIOCOOBI €€ yCTpaHeHHsI.

Amtomunuii: nonoxxenue B Ilepuoanueckoit cucreme xumuueckux anemeHtoB JI. M. MenneneeBa, cTpoeHue aroma,
HaxoxIeHue B npupone. dOusmueckue W XMMHYECKHE CBOWCTBA alIOMHMHHSA. AMQOTEpHBIC CBOWCTBA OKCHIA M THIPOKCHIA
AITIOMUHUSL.

Kenezo: nonoxenue B Ilepuopmyeckoi cucreme xumudeckux sieMmeHTroB JI. M. MenneneeBa, cTpoeHue aTtoma,
HaxoXkKJeHHe B npupoze. Ou3nyeckne U XMMHUYECKHE CBOMCTBA xene3a. OKCuIbl, ruaApokcu sl 1 coiun xenesa (1) u xenesa (111),
HX COCTaB, CBOWCTBA M MOJyUCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ 00pa3laMH METaJuIOB M CIUIABOB, MX (DM3MYECKUMH CBOWCTBAMHM, M3ydEHHE pPe3yJIbTaTOB KOPPO3WH
METaJIOB (BO3MOXKHO HCIIONB30BaHHE BUIEOMAaTEPHANIOB), OCOOCHHOCTEH B3aWMOAEHCTBHS OKCHAA KaJbIWS W HATPHS C BOIOU
(BO3MOKHO HCIIONIb30BaHUE BHAEOMATEPHAIIOB), HCCIEOBAHIE CBOMCTB JKECTKOM BOJIBI, IIpOIIecca TOPEHMs JKelle3a B KHCIIOpoe
(BO3MO)KHO HCIONIB30BAaHHE BU/ICOMATEPHAIOB), TIPU3HAKOB IPOTEKAHNS KaUECTBEHHBIX PEaKIMii Ha MOHBI: MAarHWs, KaJIbIIWS,
aroMuHUS, THHKA, skene3a (1) u skenesa (111), menm (1), HaGMrOCHUE M OMTUCAHKE TPOIIECCOB OKPAIIMBAHUS TUNIAMCHA HOHAMH
HATpHsl, KIUsI U KaJIbIHs (BOBMOXKHO HCIIONB30BaHUE BHUJIEOMATEPUAIIOB), HCCIEAOBaHHE aM(pOTEPHBIX CBOWCTB THAPOKCHIA
ATIOMUHUSI ¥ THIPOKCHIA IIMHKA, pelIeHIe KCIIEPUMEHTAIBHBIX 3a1a4 M0 TeMe «BaxHeHe MeTauibl ¥ UX COeANHEHHSD).

XuMHS M OKpYyXKaOLas cpeaa

BemectBa 1 Marepranbl B TMOBCEAHEBHOW JKM3HM UellOBeKa. be3omacHoe HCIONB30BaHME BEHIECTB M XHUMHUYECKHX
peakuii B ObITy. [TepBast moMomnib Ipy XMMHYECKHX 0XKOTaX U OTPaBIICHHSX.

XUMHUEeCcKoe 3arpsi3HEHNE OKPYXKAaIOIIei cpeibl (TIpeieNibHas JOIycTHMas KOHIIeHTpanus Bemects, aanee — [1JIK). Porns
XHMUH B PEIICHUH SKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHre 00pa3LoB MaTepralioB (CTEKIIO, CIUIaBbl METAILIOB, TOJMMEPHBIE MaTePHAIIBI ).

Meswcnpeomemmuule ceazu

Peanusaiuss MeXNpeMETHBIX CBs3el NP M3Y4eHHH XUMUHM B 9 Kiacce OCYIIECTBISICTCS 4epe3 HCIOIb30BaHUE Kak
OOIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK M HMOHSATHH, SBISIOIMXCS CUCTEMHBIMH JJIsl OTACNBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IIMKIIA.

OOmmme ecTecTBEHHO-HaY4YHbIC TIOHATHS: HaYYHBIH (AaKT, THUIOTE3a, 3aKOH, TEOpHs, aHAJIM3, CHHTE3, KiacCH(pHUKAIWs,
MEPUOIMYHOCTh, HAOJIONCHHE, JKCHEPHMEHT, MOICIHPOBAHUE, HW3MEpEHHEe, MOJelb, SIBJICHHE, HapHUKOBBIH 3(QeKT,
TEXHOJIOT'HsI, MaTepUaJIbl.

@dusnka: Mmarepusi, aroM, JJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIIUI, H30TOIBI, PaIHOAKTUBHOCTb, MOJCKYJa,
UIEKTPUUYESCKUN 3apsii, NPOBOAHHKY, IOIYIPOBOJIHUKH, IMAJICKTPUKH, (OTODIEMEHT, BELIECTBO, Telo, 00BEM, arperarHoe
COCTOSIHHE BEILECTBA, ra3, pacTBOpP, PaCTBOPHUMOCTb, KPUCTAJUIMYECKas PEIIETKa, CIUIaBbl, (GU3MYECKHE BEIMYMHBI, €IHHHULIBI
H3MEpEeHUs], KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COMHILE.

Buonorus:  ¢orocuHre3, mpixaHue, Ouocdepa, OIKOCHCTEMa, MHHEpPAIbHBIC YIOOPCHUS, MHKPOIJIEMEHTBI,
MaKpOAJIEMEHTBI, [TUTATEJIbHbIC BELIECTBA.

Teorpadus: atmocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE TOPOBL, TOJIE3HBIE UCKONAeMBbIe, TOILUTHBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IPOI'PAMMBI IIO XUMHWHU HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3VYJIbTATBI

JIMYHOCTHBIE PE3YJbTAaThl OCBOCHHUS IIPOrPaMMbI OCHOBHOIO 00LIEro oOpa3oBaHMS JOCTHUralOTCA B XOne OOy4eHHs
XMMHH B CIUHCTBE Yy4eOHOW M BOCHHMTATENBHOH JESITENBHOCTH B COOTBETCTBUM C TPAJMLMOHHBIMUH POCCHACKUMHU
COLIMOKYJIBTYPHBIMU ¥ JyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, NPUHATBIME B OOILIECTBE MpPaBHIAMH U HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CaMOIIO3HAHYIS, CAMOPA3BUTHS M COLUAIIM3AINN 00YIarOIIHXCSL.

JIMYHOCTHBIE PEe3yNbTaThl OTPAKAKOT TOTOBHOCTh OOYYArOLIMXCS PYKOBOICTBOBATBCS CHCTEMOW IO3UTHBHBIX
LICHHOCTHBIX OPHEHTALMI U PACUINPEHHUE OIBITA JEeSTEIILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIMTAHMSI

LICHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY W HAYYHOMY HACJICIWIO, MOHHUMaHUS
3HAYCHHS XUMHYECKOH HAYKH B JKH3HH COBPEMEHHOrO OOLIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEpHOW wHH(opMmamuei o
MEPEIOBBIX JIOCTHKEHUSIX M OTKPBITHSAX MHPOBOM M OTEUECTBEHHOW XHMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00
yCTpoiicTBe MHpa U 00IIeCTBa;

2) rpaIaHCKOro BOCIIMTAHMUS

MPENCTaBJICHUS] O COLMAIBHBIX HOPMax M MpaBHIaX MEXKIHYHOCTHBIX OTHOIICHHH B KOJJICKTHBE, KOMMYHHKATHBHOM
KOMIIETEHTHOCTH B OOIICCTBEHHO MOJIE3HOH, Yd4eOHOMCCIIEI0BATEIbCKOM, TBOPYECKOW M APYrHX BHIAX JCSTEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW NEATEILHOCTH IMPH BBHITOJHCHHH Y4eOHBIX, TIO3HABATENIBHBIX 3a71ay, BBIMOJIHCHHU
XUMHYECKUX SKCIEPUMEHTOB, CO3J[aHHH y4eOHBIX MPOCKTOB, CTPEMJICHHS K B3aMMOIOHHMAHHUIO M B3aWMOIIOMOIIH B TIpoLiecce
9TOM y4eOHO# JeATeNbHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBE/ICHHE U MOCTYIIKH CBOMX TOBAPHILECH C MO3HUIMH HPABCTBEHHBIX
1 MPABOBBIX HOPM C Y4ETOM OCO3HAHHUS TTOCIE/ICTBUI TIOCTYIKOB;

3) HeHHOCTH HAYYHOr0 MO3HAHUSI:

MHPOBO33pPEHUYECKHE TPEICTABICHHS O BEIIECTBE U XHUMHYECKON PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHsI HAYKH M COCTABJISIONIME OCHOBY IS TIOHMMAaHHs CYIIHOCTH Hay4HOH KapTHHBI MHpA, TMPEACTaBICHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIBI, B3aMMOCBSI3SIX YEJIOBEKA C MPUPOAHOW CPElOH, O POJM XHMHH B TMO3HAHHH STHX
3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HANPABJICHHBIC HAa MOJYYCHHE HOBBIX 3HAHHUN MO XMMHH, HEOOXOAWUMBIC ISl OOBSICHEHHS
HaOJI0JaeMBIX TIPOLIECCOB M SABJICHHUH, [T03HABATEIbHON, NHYOPMALMOHHOH M YHUTATENbCKOW KYJIBTYPBI, B TOM YHCIIC HaBBIKOB
CaMOCTOSITEJIBHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPATypOH, NOCTYITHBIMH TEXHHYECKHMMH CPEACTBAMU
NH(POPMAILIMOHHBIX TEXHOJIOTHil;

HHTEpeC K 00Y4EHHIO U TI03HAHHIO, JI0003HATENILHOCTD, TOTOBHOCTD U CIIOCOOHOCTH K CaM00Opa30BaHUIO, IPOSKTHOH U
HCCIIEZI0BATEIIbCKON JIEATENbHOCTH, K OCO3HAHHOMY BHIOOPY HAIIPABICHHOCTH M YPOBHS OOYUCHUS B JajbHEHIIEM;

4) (opMHpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HaHHE LIEHHOCTH XH3HU, OTBETCTBEHHOI'O OTHOLIEHMS K CBOEMY 3[0POBbIO, YCTAHOBKH Ha 3/10pPOBBII 00pa3 KH3HH,
OCO3HAHHE IOCNIE/ICTBUH M HENpPUATHE BPEAHBIX NPHBBIYEK (YHOTPEOIEeHHs aJIKOrois, HAPKOTHKOB, KypeHHs), HEOOXOIMMOCTH
coOJI0/IeHHS TIPaBHIT OE30MACHOCTH IIPU O0pAIEHUH ¢ XMMHYECKUMU BEILIECTBAMU B OBITY U pEabHOM KU3HHU;

5) TPYAOBOro BOCIIMTAHUS:

HHTEPEC K IMPaKTHYECKOMY M3Y4EHHIO Hpo(eccuid M Tpyla pPa3IM4HOro PO, YBAXKEHHE K TPYLY U pe3ylbTaTaMm
TPYAOBOH JEATENBHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHMs INPEAMETHBIX 3HAHMH 110 XUMHH, OCO3HAHHBIH BBIOOp
WHIMBUIYAJIBHON TPAEKTOPUH NPOJOIDKEHHS 00pa30BaHMS C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH,
OOILECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIemH oM mpodeCCHOHANBHON ASSITENFHOCTH U Pa3BUTHI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTB aJJaITUPOBATHCS B MPOGECCHOHATIBHOM Cpele;

6) IKOIOrH4eCcKOro BOCHUTAHMUS:

9KOJIOTMYECKH LIeTIeCO000pa3HOe OTHOLICHHE K MPUPOJE KaK MCTOYHMKY JKM3HHM Ha 3emile, OCHOBE €€ CYIeCTBOBAHUS,
MOHUMAaHUE LIEHHOCTH 370pOBOTr0 U 0e30macHOro o0pasa )KW3HU, OTBETCTBEHHOE OTHOILEHHE K COOCTBEHHOMY (hM3MYECKOMY U
NICUXMYECKOMY 3JI0POBBIO, OCO3HAHHE LIEHHOCTH COOJIOACHHMS NpPaBHi OE30I1aCHOTO MOBEIECHHs HPH paboTe ¢ BellecTBaMu, a
TAKOKE B CUTYALUSX, YTPOXKAIOLIMX 3710POBBIO U KU3HU JIHOJICH;

CIIOCOOHOCTH MPUMEHATDH 3HAHMS, NOJIy4aeMble NPH M3YyYSHUH XUMHH, JUISl PeIeHUs 3a71a4, CBA3aHHBIX C OKPYKaloIeH
NPUPOJHOIM CPEIOH, /Ul MOBBILICHUS YPOBHS 3KOJOIMYECKOH KyJbTYPbI, OCO3HAHMS IJI00aJbHOrO XapakTepa SKOJIOIMYECKUX
npo0ieM U MyTel MX pelIeHHs MOCPEICTBOM METOJOB XUMHUH, SKOJOTHYECKOTrO MBILUICHHUS, YMEHHSI PYKOBOJCTBOBATBHCS UM B
M03HaBaTEJIbHON, KOMMYHUKATUBHOM U COLIMANIBHON MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeqMEeTHBIX PEe3yJIbTaTOB BBIACISIOT 3HaYMMBbIE Il (OPMUPOBAHMS MHPOBO33PEHUS OOIICHAYYHBIC
MOHATHS (32KOH, TEOpHUs, NMPUHIMII, TUMOTe3a, GaKT, CHCTeMa, MPOLECC, IKCIEPUMEHT U JPYroe.), KOTOphIE MCIIONBb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEAMETaX U MO3BOJISIOT Ha OCHOBE 3HAHMIT M3 3THX NMPEAMETOB (OPMUPOBATH MPEJICTABICHNE
O LEJOCTHOM Hay4yHOM KapTHHE MHpa, M yHHUBEpcajbHble y4eOHble IeiCTBUs (TO3HAaBaTENIbHbIE, KOMMYHHKATHBHBIE,
PEryJIsTHBHBIE), KOTOpbIE 00eCeYnBalT GOPMUPOBAHIE TOTOBHOCTH K CAMOCTOSITENIBHOMY IJTAHMPOBAHHUIO M OCYIIECTBICHHIO
Y4eOHOU IeATENFHOCTH.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBHS

Ba3zoBble Jlornyeckue AeicTBus:



YMEHHSI HCIIOJIB30BAaTh NPHEMBI JIOTHYECKOrO MBILIUICHHS NPH OCBOCHHH 3HAHHMN: PACKPBIBATh CMBICI XHMHYECKHX
MOHATHH (BBIACIATH UX XapaKTepHbIE NPH3HAKH, YCTaHABIMBATH B3aUMOCBA3b C APYTMMH HOHSTHSIMH), UCIIOJb30BaTh IOHATHS
IU1sL OOBSICHEHUSI OTJICIIBHBIX (DAaKTOB U SIBJICHHUIT, BBIOUPATh OCHOBAHUS M KPUTEPHH VIS KIACCU(HUKALUKM XUMHYECKUX BEILECTB U
XMMHYECKUX PEaKIHH, yCTaHABIMBATh IPUYNHHO-CIEACTBEHHBIE CBS3M MEXTY OOBEKTaMH H3YYECHUS, CTPOUTH JIOTHIECKHE
paccyxaeHus (MHIyKTUBHBIC, JIEIyKTUBHBIE, 110 AHAJIOTHH), JEJIaTh BHIBOJIBI 1 3aKIIFOUCHUS;

YMEHHE NPUMEHSTH B IPOIecce IMO3HAHMS MOHATHS (IPEAMETHBIE M METalpeAMETHbIE), CHMBOINYECKHE (3HAKOBEIC)
MOZINIH, WCIIONb3YeMble B XHUMHH, IPeoOpa3oBBIBATH IMIMPOKO IPUMEHSEMbIE B XHMHH MOJENBHBIE NPEICTaBICHUS —
XMMHYECKHH 3HaK (CHMBOJ 3JIeMEHTa), XMMHU4YecKas (opMylla M ypaBHEHHE XMMHYECKOH peakIuu — IpH peIleHHH ydeOHO-
TI03HABATENBHBIX 3a]a4, C YIETOM ITHX MOJEIBHBIX IPEICTAaBICHUI BBISBIATH W XapaKTePH30BaTh CYIIECTBEHHBIE NMPU3HAKU
HU3y9aeMbIX OOBEKTOB — XHUMHYECKHMX BEIIECTB M XHMHYECKHX pPEaKIWi, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, IPHYMHHO-
CJIC/ICTBEHHBIE CBSI3U M IPOTUBOPEYHSI B H3yIaeMbIX ITPOLECCAaX U SIBICHUAX.

Ba3oBble nccienoBarebcKue JeiicTBUA:

YMEHHE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCH B KauyecTBE MHCTPYMEHTA IIO3HAHUS, a TAKKe B Ka4eCTBE OCHOBBI JUIS
(hOpMHUPOBaHHUS THITOTE3HI MO MPOBEPKE TPABUIIHOCTH BHICKA3bIBAEMBIX CY)K/ICHHUI;

npruoOpeTeHne OmblTa MO IUIAHWPOBAHWIO, OPTaHM3alMd W TPOBEJICHUIO YJIEHHYECKHX OKCIEpPHMEHTOB, yMEHHE
HaOIOaTh 33 XOJOM IIPOLECCa, CAMOCTOSTENILHO TPOrHO3UPOBATH €r0 Pe3yNbTaT, (OpMYyITHpPOBATh 000OIIEHNS U BBIBOJbI 110
pe3ysibTaTaM NpPOBEAEHHOTO OIIBITA, NCCIEOBAHUS, COCTABILATE OTUET O MPOJIETAHHOH padoTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBHIOMpATh, aHAJIM3WPOBAaTh M HWHTEPIPETHPOBATH MH(POPMALMIO Pa3IHMIHBIX BHIOB M (OPM IpPEICTABICHUS,
TOTY4aeMyI0 M3 pa3HBIX HCTOYHUKOB (HAayJIHO-TIOMYJISIpHAsl JIUTepaTypa XMMHYECKOTO COAEP)KaHWs, CIHpaBOYHBIE IOCOOWS,
pecypesl IHTepHETa), KPUTHYECKU OIIEHHBATh IIPOTHBOPEUMBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE NPUMEHSTh Pa3IMYHbIE METOABI M 3aIIPOCHl TIPH TIOUCKE M 0TOOpe MH(OPMAINK U COOTBETCTBYIOIINX JaHHBIX,
HEOOXOJUMBIX ISl BBITIONHEHMs Y4eOHBIX M ITO3HABATENIFHBIX 33/1a4 ONpeNeNIEHHOTO THIA, MPUOOpETeHHe ONbITa B 00JacTH
HCIIONB30BaHNs  MH(POPMAIMOHHO-KOMMYHHKATUBHEIX ~TEXHOJOTMH, OBJaZeHHE KyIbTypOll aKTHBHOI'O HCIIONB30BAHUS
pa3IMUHBIX TOHMCKOBBIX CHCTEM, CaMOCTOSTENHFHO BBIOMPAaTh ONTHUMANbHYIO (OpMy TpelcTaBlieHHus WHPOPMAIUU |
WLTIOCTPHPOBATH pellaeMble 3aJa4l HECJIOKHBIMH CXeMaMH, AnarpaMMaMu, ApyruMHu opmamu rpadyki 1 IX KOMOWHAIMSMI,

YMEHHE HCHOJIb30BaTh M aHAJIM3UPOBATH B IIpoLlecCe YUEOHON M HCCIIEIOBATENCKOH JeATeIbHOCTH MH(pOpManuo o
BIIMSTHAY TTPOMBIIIIIEHHOCTH, CEJIECKOT0 X035HCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPYIKAFOIIeH MPUPOJHON Cpeabl.

KoMMyHHnKaTHBHBIE YHHBepcaIbHbIE YueOHbIe 1elicTBUsA:

YMEHHS 3a]aBaTh BOIPOCHI (B XOJ€ Quaiora u (WiIM) JUCKYCCHM) IO CYLIECTBY OOCY)KIaeMOH TeMbl, (hOpMyIUPOBATH
CBOM IIPEIIOKEHUS] OTHOCUTENBHO BBITIOJIHEHUS NPEAIOKEHHOH 3a1a4H;

YMEHHMS IIPE/CTaBIATh MOJYYCHHbIE PE3Y/bTAaThl ITO3HABATENBHOH AEATEIBHOCTH B YCTHBIX M ITHMCbMEHHBIX TEKCTaXx;
JieNaTh MPE3CHTALUIO Pe3YIbTATOB BBITOIHEHNS XUMUYECKOr0 SKCIIEPIMEHTa (JJaO0paTOPHOro OIbITa, JIAO0PATOPHON PaboThI 10
HCCIIEZIOBAHUIO CBOKCTB BEIIECTB, Y4€OHOr0 IPOEKTA);

yYMEHHSI y4eOHOro COTPYIHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOW MO3HABAaTENbHOW WM HCCIEIOBATENIBCKOM
JEATENbHOCTH IPU pELIEHWH BO3HHMKAIOWIMX INpoOJeM Ha OCHOBE Ydéra OOIIMX MHTEPECOB M COIIACOBAHMSA MO3HMLMI
(oOcyxaeHusi, OOMEH MHEHHAMHM, «MO3TOBBIE LITYPMBI», KOODIMHALMUS COBMECTHBIX AEHCTBHUI, OIpe/eseHHEe KPUTEPHEB II0
OLICHKE KaueCTBa BBITIOIHEHHOW paboThI U Ipyrue).

PeryasiTuBHBIE yHHBepcaIbHbIe y4eOHbIe NelCTBHUA:

YMEHHE CaMOCTOSATEIbHO ONPEAENATh LEIH NEATSIbHOCTH, IUIAHUPOBATh, OCYILIECTBIATb, KOHTPOIMUPOBATH M IPU
HEOOXOJUMOCTH KOPPEKTHUPOBATh CBOIO EATEIBbHOCTh, BBIOMpaTh HamOosee 3((EeKTUBHbIE CHOCOOBI pEIleHUS Y4eOHBIX U
[IO3HABATENbHBIX 3a[a4, CAaMOCTOATENBHO COCTAaBIATh WIM KOPPEKTUPOBATH IPEUIOKEHHBIH QJITOPUTM JSHCTBHH IIpH
BBINIOJIHEHUH 3aJaHUI € y4ETOM IOJYYeHHUsS HOBBIX 3HaHMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKUUsX, OLEHUBATh
COOTBETCTBHUE MOJIYYSHHOTO PE3yNbTaTa 3asBJICHHOH LIeNH, YMEHHUE HCIIONB30BAaTh M aHAJIU3UPOBATh KOHTEKCTHI, IpeylaraeMble
B YCJIOBHH 3aJaHUH.

MNPEJIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX Pe3yJIbTAaTOB MO OCBOSHUIO 00S3aTEBEHOr0 COICPIKAHMUS, YCTAHOBICHHOTO JAHHOW (henepanbHON
paboueii mporpamMMmoii, BBIACISAIOT: OCBOCHHbIE OOYYAIOIIMMKCS HAaydHbIC 3HAHWS, YMEHHsS M CIIOCOOBI [CHCTBUIA,
crienuduUeckue I NPEIMETHOH 001acTn «XUMHsD, BUBI JIEATEILHOCTH 110 MOJMYyYSHUIO HOBOTO 3HAHMS, €0 MHTEPIIPETalUH,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3JIM4HbIX y4eOHBIX U HOBBIX CUTYALUSX.

K koHuy oOyuyenus B 8 Kiacce nmpeJMETHBIEC Pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpaXaTh CHOPMHPOBAHHOCTD Y

00yJarOLINXCS] YMEHHIA:
PacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX TMOHATHIL: aTOM, MOJICKYJd, XMMHYECKHH 3JIEMEHT, IPOCTOE BEIECTBO, CIOXKHOE
BEILIECTBO, CMECh (OZHOPOJHAS U HEOTHOPOHAS), BAJEHTHOCTh, OTHOCHTEIbHAS aTOMHAs U MOJIEKYJIspHAsi Macca, KOJINYeCTBO
BEILIECTBA, MOJIb, MOJISIPHAs MAacca, MaccoBas JIOJISi XHMHUYECKOTO 3JIEMEHTa B COSAMHEHNH, MOJISIPHBIN 00BEM, OKCHI, KHCIIOTA,
OCHOBaHHUE, COJb, JEKTPOOTPHIATENBEHOCTh, CTENEHb OKHCICHHS, XMMHUYECKas Peakiys, KilacCH(pUKalus peakiuil: peakiuu
COCZIMHEHHUS, PEaKLHH Pa3IoKEHHs, PEaKLHU 3aMELICHUs, PeaklMu OOMEHa, 3K30- M DHAOTEPMHYECKUE PEaKLMH, TEIUIOBOH
addexr peakimy, SApo aToMa, IEKTPOHHBIN CIIOI aTOMa, aTOMHasi OpOHTalb, paJuyc aToMa, XUMHYECKas CBS3b, MOJSIPHAS U
HETIONISIpHAsT KOBAJICHTHAs! CBSA3b, MOHHAs CBf3b, HMOH, KAaTHOH, aHHMOH, PACTBOp, MaccoBas A0S BellecTBa (TIPOLCHTHAs
KOHIICHTpAIIHsI) B PACTBOPE;



WLTIOCTPHPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX IIOHSATHH M NPUMEHSTH 3TH TIOHSATHS IPH ONMCAHWU BEIIECTB U HX
IIpEBpalCHUL;
HCIIOb30BATh XMMHUUECKYIO CHMBOJIHKY JJIsI COCTABIECHHS (JOPMYIT BEIECTB M YPaBHEHNH XUMHUYECKHX PEaKIuii;
OIIPENENATh BAJEHTHOCTH aTOMOB JJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTENEHb OKHCICHHS 3JIEMEHTOB B OHHApPHBIX
COEIMHCHUSX, TPHHAUIEKHOCTh BEUIECTB K ONPENENIEHHOMY KIacCy COSOWHEHHH MO (GopMynaMm, BHA XUMHYECKOH CBS3H
(KOBaJIeHTHAs ¥ HOHHAS) B HEOPTAHUUECKUX COSANHEHHSX;
packpsiBaTh cMbIch [lepronmueckoro 3akoHa J[. Y. MenzeneeBa: JeMOHCTpUPOBATh IIOHUMaHKE TTEPHOIMYECKON 3aBHCHMOCTH
CBOICTB XMMHYECKHX OJJIEMEHTOB OT KX IOJNOXEHHs B Ilepmommdeckoil cucreMe, 3aKOHOB COXPAaHEHHS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/IAPHOT'O yUSHHs, 3aKOHAa ABOraipo;
OITMCHIBATh W XapaKTepn3oBaTh TaOmmuHylo ¢opmy lleprommdeckoil cMCTeMbl XMMHYECKHX DJIEMEHTOB: pa3liMyarh IOHSATHS
«rmaBHas moarpynma (A-rpynma)» u ««aobounas moxrpymma (b-rpynma)», Mamble W OoNbIIME IEPHOIBI, COOTHOCHTH
o0o3HaueHusI, KOTopble uMerorcss B Tabmune «[leprommdeckas cucrema xumudeckux osnemenToB JI. WM. MenneneeBa» ¢
YHCIIOBBIMHU XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsil sipa, oOIee YHCIIo JIEKTPOHOB U
pacrpeieNIeHHe UX 10 AIEKTPOHHBIM CII0SM);
KJIacCH(UIMPOBATh XHMHYECKHE OJJIEMEHTHI, HEOpraHWYeCKHe BENIeCTBa, XMMHUYECKHE peakiud (N0 YHCIy W COCTaBy
YUYaCTBYIOIIHX B PEAKIIMH BEIIECTB, TI0 TETUIOBOMY () (DeKTy);
XapaKkTepu30BaTh (ONMUCHIBaTh) OOIIME XHMHYECKHE CBOMCTBA BEIECTB pA3MYHBIX KJIACCOB, IIOATBEpXkIas OIMCAHHE
TIpUMEpaMH MOJICKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEaKIHii;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOT'O COCTaBa, BOZMO)KHOCTH TIPOTEKaHUS XHUMHUYECKUX
MIPEBPAICHUH B Pa3JIMYHBIX YCIOBHSX;
BBIYHCIISATh OTHOCHUTEIBHYI0 MOJIEKYISIPHYIO W MOJSPHYIO MacChl BEIECTB, MAacCOBYIO JOJI0 XHMHYECKOTO JSJIEMEHTa IO
(dopMyIie coeIMHEHHs, MaCCOBYIO JIONIO BEIIECTBA B PACTBOPE, IIPOBOJUTH PACUETHI [0 YPABHEHHUIO XUMHUYECKON PEaKIHH;
MIPUMEHSTH OCHOBHBIE OINEPaIlMi MBICIHTEIBHON NEeSITeIbHOCTH — aHaJIM3 M CHHTE3, CpaBHEHHe, 0000IIeHHe, CHCTEMaTH3aIIHIO,
KJIacCU(UKAIMIO, BBISBICHUE MPUYNHHO-CIEACTBEHHBIX CBS3€H — JUI1 M3YYEHHUs] CBOWCTB BEIECTB M XMMHYECKHX PEaKIHH,
€CTECTBEHHO-HAy4YHBIE METOABl IIO3HAHMS — HAONIOJIEHWEe, W3MEpEeHHe, MOJCIUPOBAHUE, OSKCIIEPUMEHT (peajbHBIH H
MBICIICHHBIH);
CIIeJI0OBaTh MPABHJIaM IOJIb30BAaHUSI XUMHUYECKOH MOCYI0H U 1abopaTOpHBIM 000py/IOBaHUEM, a TAKKe MpaBHIaM OOpalleHHs ¢
BEILECTBAMU B COOTBETCTBUM C HMHCTPYKLUMSAMHU IO BBINOJIHEHHIO JIAOOPATOPHBIX XMMHYECKHX OIBITOB IO MOMYYCHHIO M
coOMpaHuIo Ta3000pa3HbIX BELIECTB (BOJOPOAA U KHCIOPOAA), NPUIOTOBICHUIO PACTBOPOB C OINpENEeIEHHONH MaccoBOW moieit
PacTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U MPOBOJAUTH XMMHUUECKUE SKCIIEPUMEHTHI MO PACTIO3HABAHMIO PACTBOPOB IENOYEd M
KHUCJIOT € IOMOLIBIO HHANKATOPOB (JaKkMyc, (eHondTanent, METHIOPaHXK U APYrue).

K xoHuy o0ydyeHus B 9 Kiacce rmpeJMeTHbIE Pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpaXkaTh C)OPMHPOBAHHOCTD Y
00Y4aIOIMUXCSl YMEHHI:
PAacKpbIBaTh CMBICII OCHOBHBIX XMMMYECKUX TOHATHI: XMMHUUYECKUM 37IE€MEHT, aTOM, MONEKYNa, HOH, KaTHOH, aHHOH, IPOCTOE
BEIIECTBO, CIOKHOE BEIECTBO, BAJEHTHOCTh, JIEKTPOOTPULATENBHOCTh, CTENEHb OKUCIEHHS, XHMHUUYECKass pEeaKus,
XMMHYECKast CBfA3b, TEIUIOBOM O((EKT peakuu, MOJb, MOJSAPHBIH OOBEM, pPAcTBOP, 3JIEKTPOIMTHI, HENICKTPOIUTHI,
JNEKTPOIUTHYECKAs JMCCOLMAIMSA, PEaKMd HOHHOro OOMEHa, KaTajau3arop, XWMHYECKOe paBHOBECHE, OOpaTHMble W
HEoOpaTHMbIe PEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAaKLHH, OKUCIUTENb, BOCCTAaHOBUTENb, OKHCICHHE U
BOCCTAaHOBJICHHE, aJUIOTPONHMS, aM(pOTEepPHOCTb, XMMHYECKast CBSA3b (KOBAJICHTHAs, MOHHAs, METAINYECKasi), KPUCTAIUIMYECKast
peléTka, KOppo3usi METajlIoB, CIUIABBl, CKOPOCTh XUMMYECKOM peakiuy, NpeAenbHo pomyctumas KoHueHtpauus I[TK
BEIIIECTBA;
WITIOCTPHPOBATh B3aMMOCBSA3b OCHOBHBIX XMMMYECKHMX TOHSATUH M NPUMEHSTH 3TH TOHSTUS IPH ONHCAHUU BELIECTB U HX
MIpeBpaleHUH;
HCHOJIB30BAaTh XUMUYECKYIO CUMBOJIUKY I COCTaBJICHUS ()OPMYIT BELIECTB U YPABHEHUIT XUMUUECKHX PEaKLHii;
OIPEAENATh BAICHTHOCTh U CTEIEHb OKHUCIEHUS] XMMUUECKHUX 3JIEMEHTOB B COEIMHEHUSIX Pa3IMYHOTO COCTaBa, MPUHAUICKHOCTD
BEIIECTB K ONpeNeIEHHOMY KITaccy COeAMHEeHHH 110 popMysaM, BHI XMMHUUSCKON CBs3U (KOBaJICHTHAsI, HOHHAS, METaJITHYCCKAst)
B HEOPraHWYECKUX COCJMHEHHMSX, 3aps/l HOHA [0 XMMHYECKOH (opMysie, XapakTep Cpebl B BOJIHBIX PACTBOPAX HEOPraHUYECKHX
COEIMHEHUH, TUIT KPUCTAJUTMYECKOH PEIIETKY KOHKPETHOIO BEIECTBA;
packpeiBate cmbicn [lepuognueckoro 3akona [I. W. MenzeneeBa W JEMOHCTPUPOBATH €ro IMOHMMAHHUE: OIUCHIBATH H
Xapakrepu3oBarb TaOnuuHyro (opmy Ileproauueckoil CHCTEMbl XMMHYECKHX 3JIEMEHTOB: DPa3MyaTh MOHATUS «TJIaBHAs
noarpynna (A-rpymma)y u «mobounas moarpynma (B-rpymma)», Mansle u OONbIIHE MEPHOIBI, COOTHOCHUTH O0O03HAYCHUS,
KOTOpbIE MMEIOTCSl B TIEPUOANYECKON TabJHIEe, C YUCIOBBIMU XapaKTEPHCTHKAMH CTPOEHMS aTOMOB XMMHYECKHX 3JIEMEHTOB
(coctaB M 3apsaa snapa, oOlLee YHCIO SJIEKTPOHOB U PACIpE/ieNieHHe MX 0 BJICKTPOHHBIM CJ0AM), OOBSCHATH OOIINe
3aKOHOMEPHOCTH B W3MEHEHHU CBOICTB 3JIEMEHTOB U UX COSIMHEHMI B Ipefesiax MallbIX NMEpHOIOB U IVIABHBIX MOATPYHII C
Y4€TOM CTPOEHUSI UX ATOMOB;
K1acCU()ULMPOBATh XUMUYECKHE SJIEMEHTHI, HEOPraHMYeCKHe BEIECTBA, XUMHYECKHE peakuuud (M0 YHUCIy M COCTaBy
Y4acTBYIOLINX B PEAKILMU BEIIECTB, MO TEINIOBOMY 3G (EKTY, 10 M3MEHEHHIO CTENEeHEH OKUCIICHUS XUMUYECKUX JJIEMEHTOB);
XapaKTepH30BaTh (OMUCHIBATH) OOIIME U CreHU(DUYECKHE XMMHYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIECTB, MOITBEPIKIAL
OIICaHNe TIPUMEPAMH MOJICKYIISIPHBIX M HOHHBIX YpPaBHEHHI COOTBETCTBYIOIINX XUMHUYECKHUX PEaKIuUii;
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COCTaBJISATh YPABHEHUS JJIEKTPOIUTHIECKON UCCOIMAIIMU KHCIIOT, IIEI0YEd W COJICH, MOJHbIE W COKPAUIEHHbIE ypaBHEHHS
peakiuii HOHHOrO O0MEHa, YpaBHEHHMsI PEaKIUid, MOATBEPKIAOIINX CYIIIECTBOBAHUE TCHETUYECKOW CBSI3M MEXIy BEIIeCTBAMH
Pa3JINYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMil MMOCPEICTBOM COCTABJICHHS JJIEKTPOHHOrO OajgaHca THX
peaxiuii;

MPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHSI, BO3MO)KHOCTH MPOTEKAHUS XMMHUYECKHUX MPEBPAIICHUIA B
Pa3IMYHBIX YCIOBHSIX;

BBIYHCIIATH OTHOCHTEJIBHYIO MOJCKYISIPHYIO M MOJISIDHYHO MAacChl BEIIECTB, MAaCCOBYIO IOJNI0 XHMHYECKOrO SJIEMEHTA IO
(bopMyrie coeTMHEHHs, MACCOBYIO JIOJIF0 BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUH;
coOJroaTh MpaBUiia MOJNB30BAHKS XUMUYECKOH MOCYI0H M J1ab0paTOpHBIM 00OpYZOBaHHEM, a TAKKe MpaBuiia OOpauieHHs ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIMSMH [0 BBIITOJHEHHIO JIAOOPATOPHBIX XHMHYECKHAX OIBITOB IO IMONYYEHHIO U
COOMpPaHHIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIIIEKUCIIOro ra3a);

MPOBOIMTH PEAKIIMH, MTOATBEPIKIAIONINE KAYeCTBEHHBIA COCTAB Pa3IMYHbIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHI-,
OpoMuI-, HOmKI-, KapOoHaT-, (ochar-, cunMKar-, cyabdaT-, THIPOKCHI-HOHBI, KATHOHBI aMMOHHS W HOHBI H3y4EHHBIX
METaJIOB, TIPUCYTCTBYIOIIHE B BOAHBIX PACTBOpaX HEOPTraHMYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC ONEPAIH MBICIUTEIBHOM JICITENPHOCTH — QHAII3 M CHHTE3, CpaBHEHHE, 0000IICHHE, CHCTEMATH3AIIHIO,
BBISIBJICHHE TIPUYHHHO-CIIC/ICTBCHHBIX CBSI3€H — JUIsl H3YYCHHS CBOWCTB BEIIECTB M XUMHUYECKUX PEaKIHii, €CTECTBEHHO-HAYYHbIC
METO/IbI IO3HAHHS — HAOIIOICHHE, H3MEPEHUE, MOJICTMPOBAHUE, SKCIIEPUMEHT (PealibHBII U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

KoauuecTBo yacon

HauMeHoBaHUe Pa3/1eioB U TEM NPOrPaMMbI

Bcero

KonTposabnbie padorbl

IIpakTHyeckne padornl

JJeKTpoHHBIe (I POBBIE)
o0pa3oBaTeJbHbIE Pecypchl

Pazpea 1. [lepBonauajibHble XUMHYeCKHE TIOHSTHS

11 XuMust — Ba)kHast 00JIaCTh €CTECTBO3HAHUS U 5 2 Bubaroreka [IOK
' MPaKTHYECKOM JIeITENLHOCTH YeIoBeKa https://m.edsoo.ru/7f41837c
Bbubaroreka [IOK
1.2 B 1 1
CIIECTRA 1 XUMITeCkHe peaiti S https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pazpnen 2. Baskneiimme npeAcTaBUTeTH HEOPraHUYECKHUX BEIECTB
bubmunoreka [IOK
2.1 B .K LI
osayx. Kucuiopon. TlorsThe 06 oxcrax 6 https://m.edsoo.ru/7f41837c
bubaunoreka [IOK
2.2 B 1 1
o110po1. TTOHsITHE O KUCITIOTaX U COMSIX 8 https://m.edsoo.ru/7f41837¢
bubmuoreka IIOK
2.3 Bona. PactBopsl. [Tonstie 00 ocHOBaHHSIX 5 1 1 https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIACChl HEOPTAHUYECKUX COCTUHCHHUI 11 1 1 bubamorexa LIOK
' P A https://m.edsoo.ru/7f41837c
Uroro no pazneny 30

Paspen 3. llepuonuyeckuii 3axon u [lepuoguyeckas cucrema xumnyeckux 3jeMeHToB /I U. MengesneeBa. Ctpoenre aToMoB. XUMU4ecKas cBs3b. OKHCINTEIbHO-

BOCCTAHOBUTE/IbHbIEC PEaKIIUU

[lepuonuueckuii 3axoH u [lepuoanyeckas cucrema

Bbubmuoreka [JOK
3.1 xumuueckux dnemenToB /1. 1. Menaeneena. 7 https://m.edsoo.ru/7f41837¢
CtpoeHue aToma
3.2 Xumnaeckas cB3b. OKUCIUTETBHO- 8 1 Bubnuorexa IIOK
' BOCCTaHOBHTEJIbHBIE PEAKIIUN https://m.edsoo.ru/7f41837c
Bubmmorexa ITOK
Hroro no pasaexy 15 https://m.edsoo.ru/7f41837c
. Bbubmmoreka [JOK
O060011eHre U cUCTeMaTH3aLus 3HAHUI 3 https://m.eds00.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC

KoauuecTBo yacon

Ne JJieKTpoHHbIE (HU(PPOBLIE)
HaumenoBanue pa3aesioB H TeM NPOrPaMMBbI Konrtpoabhbie TIpakTHYecKne
n/n Bcero o0pa3oBaTebHbIE PecypChI
padoTsl padorsl
Paspen 1. BemecTBo 1 XUuMHYeCKHe peaKnuu
[ToBTOpeHNne 1 yrirydieHue 3HaHUH OCHOBHBIX Bbnbmmorexa [IOK
11 5 1
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmoreka [JOK
' peaKmuis https://m.edsoo.ru/7f41a636
13 DNIeKTPONIUTUYECKAs TUCCOLUALIUSI. 8 1 1 bubmoreka [JOK
' XUMHYECKHE PEaKIMH B pacTBOpax https://m.edsoo.ru/7f41a636
HWroro no pasneny 17
Paspen 2. Hemetasibl M UX cOeIMHEHUS
21 OO1mas xapaKTeprCTHKa XUMUIECKHAX 4 1 bubnmorexa [IOK
' snemenToB VIIA-rpymmsl. I'anorenst https://m.edsoo.ru/7f41a636
e :
' PyHIbL. &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1ast XapakTepUCTHKa XUMUYECKHX
bubmuoteka [JOK
2.3 VA- LA 7 1
DHCMEHTOB TPyMIbI. A3OT, Gocop 1 ux https://m.edsoo.ru/7f41a636
COEJIMHEHUS
24 | srewentos Naurpyinm, aepon n xpensu 5 ) 2 bimonera LIOK
' PyHHbt: POLIEP https://m.edso0.ru/7f41a636
U MX COEIMHEHUS
Uroro no pazneny 25
Paznen 3. Metasibl 4 UX cOeJHHEHMS
. Bubmmorexa ITOK
8.1 | Obuwme ceoiicrsa meTanios 4 https://m.edsoo.ru/7f41a636
bub OK
3.2 Baxueiirime MeTaibl ¥ UX COSTUHCHUS 16 1 2 htPtIp;I:I;I/(r)‘r:.GeI;ascIJ_L.ru /7§413636
HUroro nio pazneny 20

Paznen 4. Xumus 4 okpy:kaomas cpeia
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Bubmuorexa [IOK

4.1 BermecTBa U MaTepuarbl B )KU3HU YEIOBEKa 3 https://m.eds00.ru/7f41a636

Hroro no paszeny 3

O0600meHe 1 cucTeMaTn3anys 3HaHHH 3 bubmrorexa LIOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB T10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
N KomnyecrBo yacos JNara DJIeKTPOHHBIE IH(PPOBLIE
° T
Tema ypoka Kourpoabubie | Ipakrudeckue 00pa3oBaTe/IbHbIE
n/n Bceero H3y4eHust
padoTsl padoTsl pecypcsl
1 [Ipenmer xumuu. Pons XuMuu B )KU3HU YE€IIOBEKA. 1 Brbmmorexa [IOK
Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [NonsTre o MeTomax MO3HAHUS B XUMHN 1 Bubmmorexa LIOK
8 https://m.edsoo.ru/ff0d227e
IT 6ota Ne 1«1 o
patop b patl https://m.edsoo.ru/ffod23dc
11a60paTOPHBIM 000pYIOBaHUEM»
4 Yucrsle BemectBa 1 cMecH. CriocoObl pa3jieneHns 1 bubmmorexa [JOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 INpaxruueckas padora Ne 2 «Paznenenue cmeceit (Ha 1 bubmorexa [JOK
MpUMepPe OYUCTKH MOBAPEHHOMN COJN)» https://m.edsoo.ru/ff0d28c8
bubmunoreka IIOK
6 A 1
TOMBL I MOTEIYTH! https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKHUE AEMEHThI. 3HAKU (CUMBOJIBI) 1 Bbubmuorexa [JOK
XUMHYECKUX JIICMECHTOB https://m.edsoo.ru/ff0d2be8
8 [pocthie U clIoXKHBIE BElIECTBa 1 EnGmorexa LIOK
POCTHIC M CIOXKHEE BEMICCTR https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEK 0¢ yUeHHE 1 BuGmorexca [IOK
TOMHO-MOJICKYJISIPH HU
YIPIPHOS ¥ https://m.edsoo.ru/ff0d2d50
o z)a;m}l nzcg):;cmaozocr:sj B:LueCTB. )e(:;vmqecxaﬂ . BuGmiorexa LOK
PMYIa. HITHOCTD ATOMOB XIUMITCCIHX https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
OrtHocuTeNbHas aToMHas Macca. OTHOCUTEIIbHAS Bubmmorexa ITOK
11 1
MOJIEKYJISIpHast Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 7011 XMMHUYECKOr0 JIEMEHTa B 1 Bubmmorexa ITOK
COeTMHEHUH https://m.edsoo.ru/ffod350c
bub OK
13 | Konuuecrso BemiectBa. Monb. MomsipHast Macca 1 htl/tlps:l;ll(r)‘r:.f:ezasc]i.ru /F0d5230
14 Duznyeckue U XUMUUECKHUE SIBJICHHS. XUMHUUECKast 1 Bbubmmoreka [JOK
peakuust https://m.edsoo.ru/ff0d37fa
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HpI/I3HaKI/I 1 yCJIOBHS TIPOTCKAHUA XUMHUYCCKUX

Bbubunoreka [IOK

15 peakiuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAHCHHUS MACChI BEIIECTB. XUMHUYECKUE bubmorexa [JOK
YpaBHEHHS https://m.edsoo.ru/ff0d3b88
17 Brerancnenus konudecTsa, Macchl BEIIECTBA 110 Bubaroreka [IOK
YpaBHEHHUSIM XUMHYECKHUX PeaKinii https://m.edsoo.ru/ffod5708
18 Krnaccuduranms XAMIHYECKAX peakIuit bubmoreka [JOK
(coennHeHwMs1, pa3IOKEHNS, 3aMEIEHHUs, OOMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIH-IHIMKIIONETUCT. bubmmorexa [JOK
OO600IIEeHIE 1 CHCTeMATH3aIMs 3HAHH https://m.edsoo.ru/ff0d40c4
20 KontponpsHas padora Nel no teme «Bemecta Bnbmmorexa [IOK
XUMHUYECKUE PEAKIIUID) https://m.edsoo.ru/ff0d4290
21 Bo3myx — cmech razos. Cocras Bo3ayxa. Kuciopon bubmmorexa [JOK
— 3JIeMeHT U npocToe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
Du3HYECKHe U XUMHUYECKHE CBOMCTBA KUCIOPO/Ia
22 | (peaxumwu okucieHus1, ropenue). [lonstue 06p " bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
OKCHIIaX
CriocoObI TONTy4eHHsT KHCIIOpo/ia B 1abopaTtopuu 1 bubnnorexa [IOK
23
MPOMBIIICHHOCTH. [IpUMEHEHHE KHCIIopoia https://m.edsoo.ru/ff0d497a
o | morm e e e, v
’ https://m.edsoo.ru/ff0d4790
SHAOTEPMUUECKHX PEAKIMAX
25 TomnuBo (He(Th, yroiib U METaH). 3arps3HeHUe bubauorexa [IOK
BO3/IyXa, CIIOCOOBI €ro Mpe/0TBPAICHUS https://m.edsoo.ru/ff0d4c4a
26 IpakTuyeckas padora Ne 3 o reme «llonydeHue u bubauorexa [IOK
coOHupaHue KUCIOPO/a, H3yUeHHE er0 CBOMCTB https://m.edsoo.ru/ff0d4ae2
27 Bonopon — snemMeHT u IpocToe BELIeCTRBO. Bubnunorexa LIOK
Haxox/enue B mpupoje https://m.edsoo.ru/ffod4dd0
28 duznueckre U XMMUYECKHE CBOICTBA BOAOPOA. Bubnunorexa LIOK
IprMeHeHHe Bogopoaa https://m.edsoo.ru/ffod4dd0
29 | ToHATHE O KMCIOTAX U COJAX BuGmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 | CmocoOs! momy4eHus: BOIOpoaa B 1abopaTopun ﬁggi?;;::igiﬁﬁlﬁo d44ddo
31 IpakTudeckas padora Ne 4 mo Teme «llonyueHue u bubmuorexa [IOK

coOupaHue BOJOPO/a, H3y4eHUE €ro CBOMCTB

https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d3a16
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Bbubunoreka [IOK

2 | M i & . AB
3 OJISIPHBIN 00BEM ra30B. 3aK0H ABOTaapo https://m.edsoo.ru/ffod542¢
33 Brruncnenust 00b€mMa, KOJMMYECTBA BELECTBA ra3a 110 Bbubaroreka [IOK
€ro M3BECTHOMY KOJIMYECTBY BELIECTBA I 00BEMY https://m.edsoo.ru/ff0d55a0
B 38
34| peakuum s ocrone saKora o6évex oo bitorer LIOK
peaxit https://m.edsoo.ru/ff0d5708
ra3oB
35 | ®dusnuecKre U XUMHYECKHE CBOMCTBA BOIBI Enbmorexa LIOK
A https://m.edsoo.ru/ff0d587a
Bbubaroreka [IOK
36 | C i. I1 0
octraB ocHOBaHuil. [ToHsATHE 00 HHIMKATOpAX https://m.edsoo.ru/ffod59e2
B . H
37 | senncomene pacraops. Maceonas o1 biGorera L1OK
B PACTBOPEL. a https://m.edsoo.ru/ff0d5b40
BEIIECTBA B pacTBOpe
I7 6ora Ne 5
% | puroronsene pactaopon ¢ onpezeano biGorera L1OK
P . . P p Pel https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JIEH pacTBOPEHHOTO BEIECTBA
39 KontponbeHas padora Ne2 no teme «Kucnopo. bubnnorexa [IOK
Bomopon. Boma» https://m.edsoo.ru/ff0d6342
40 | Oxcuppl: coctas, KIacCU(pUKaIHsl, HOMCHKIATYpa EnGmorexa LIOK
ARE: ’ Hi P https://m.edsoo.ru/ff0d664e
a1 [TonydeHue u XuMHYECKUE CBOUCTBA KUCIIOTHBIX, bubaroreka IIOK
OCHOBHBIX 1 aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHOBaHHMsI: COCTaB, Kiaccu(UKaLus, Bbubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 | Tonyyenue €CKHe CBOMCTBA OCHOBAHHUIA buGmorexa LIOK
JIy4eHHE 1 XUMUYECKHE CBOWCTBA OCHOBaHUMH
v https://m.edsoo.ru/ffod67ca
44 | Kucnotsl: cocraB, Kilaccu(puKaiys, HOMEHKIATypa Bubmoreica [IOK
' ’ H P https://m.edsoo.ru/ff0dfee2
45 | INonyuyenue €CKHE CBOHCTBA KUCIIO Bubamorexa LOK
JIy4eHHE 1 XUMHYECKUE CBOMCTB J0T
v https://m.edsoo.ru/ff0dfee2
Conu (cpefHue): HOMEHKIIATYpa, CIIOCOOBI bubmuorexa [IOK
46 .
MOJTyYCHUsI, XUMUYIECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
IpakTudeckas padora Ne 6. Penienue BuGmiorexa LOK
47 | sKCrIepUMEHTaNbHBIX 3a1a4 110 TeMe «OCHOBHBIE

KJIaCCbl HCOPTAaHUYCCKUX COCIUHECHHINY

https://m.edsoo.ru/00ad9b7c
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I'enernyeckas cBsI3b MEXKAY KilacCaMu

Bbubunoreka [IOK

48
HEOPraHMYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
49 | OOoOIIeHrE U CHCTEMAaTH3aIMsI 3HAHU I bubmorexa [IOK
1 1 https://m.edso0o.ru/00ad9ch?2
KontponsHas padora Ne3 no teme "OcHOBHBIE Brbmmorexa [IOK
50 " :
KJIACChI HEOPTaHMYECKHUX COEITHHEHUI https://m.edsoo.ru/00ad9ela
I
| B e e s
) pyn A https://m.edsoo.ru/00ad9ffa
DJIEMEHTOB
59 Ileproguueckuii 3axoH u Ilepuoanyeckas cucrema Bnbmmorexa [IOK
xuMudeckux 3ementoB JI. V. Menneneesa https://m.edsoo.ru/00ada52c
53 | Ilepuomst 161, TTOATPYIIIIEI bubmorexa [IOK
PHOREL, TPYIIEL HOMPYT https://m.edsoo.ru/00ada52c
54 | Crpoenne atomoB. CoCTaB aTOMHBIX siep. M3orombt bubmorexa [IOK
P : ACP- https://m.edsoo.ru/00ada342
C 0
55| swewenton Mepmonsecrof crorevs I, 1 BuGmionera LIOK
PHOR o https://m.edsoo.ru/00ada6bc
MenpenceBa
o | e e
PHoR T https://m.edso0o.ru/00ada824
MenpenceBa
3 I
g | e e
Y p e A i ’ https://m.edsoo.ru/00ada96e
MeIaror U rpakiaHuH
58 DNIEKTPOOTPULIATEIBHOCTh ATOMOB XMMUYECKHX bubauorexa [IOK
snemenToB/ Beepoccuiickast mpoBepouHast pabora https://m.edsoo.ru/00adaab8
Bubmmorexa ITOK
59 | U
OFHA XHMIHCCKsL CBA3D https://m.edsoo.ru/00adac34
60 | KosanenrHas 110. a ecKas CBsI3 bubmuorexa HOK
BaJICHTHAS [TOJIIPHAST XUMHY s CBSI3b
p https://m.edsoo.ru/00adaab8
61 | KoBaneHTHas HETIO a ecKasi CBs3 bubmuorexa HOK
BATICHTHA HEMOMAPHAT XIMIICCKAA CBAL https://m.edsoo.ru/00adaab9
Bbubmmoreka [JOK
62 | C
TCTICHD ORACIICHHA https://m.edsoo.ru/00adae28
Bbubmmoreka [JOK
63 | OKHCIUTENbHO-BOCCTAHOBHUTEIBHBIC PEAKIHN

https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00adb076

Bbubunoreka [IOK

64 | OKHMCIUTEIN U BOCCTAHOBUTEIU 1 https://m.edso0.ru/00adb076
65 KontponbsHas padora Ne4 o teme «Ctpoenne 1 Brbmmorexa [IOK
aroma. XMMUYECKas! CBA3b)» https://m.edsoo.ru/00adb486
. bubmorexa [JOK
66 O0001IeHrE ¥ CHCTEMAaTH3alUs 3HAHUH 1 https://m.edsoo.ru/00adb33c
Bubaroreka [IOK
7 71 1
6 O0001IeHre ¥ CHCTEMAaTH3aIUs 3HAHUH https://m.eds00.ru/00ad9ch?
Bbubaroreka [IOK
71 1
68 O06001IeHrE ¥ CUCTEMATH3AIUS 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoauuecTBo yacon

DJIeKTPOHHBIe IH(POBLIE

Ne Jara
Tema ypoka KouTtpoubHbie IpakTnyeckne 00pa3oBaTe/IbHbIE
n/n Bceero H3y4eHust
padoTsl padoTsl pecypcsl
ITepuoaunueckuii 3akoH. [leproanyeckast
. p p o BubGmorexa [JOK
cHCTeMa XMMHUYECKHX dmemenTos 1. 1.
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB
2 P i bubmorexa [JOK
XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
P P https://m.edsoo.ru/00adb6b6
TIEpHOJIOB
3 Krnaccngukarys 1 HOMEHKIIATypa bubmorexa [JOK
HEOPraHNYECKUX BEILEeCTB https://m.edsoo.ru/00adb7e2
4 Buapl XUuMUYECKOM CBSI3U U THITBI bubaunoreka [IOK
KPHUCTAJUTMIECKHX PEIIETOK https://m.edsoo.ru/00adbac6
KonrponsHas pabora Nel o reme
5 «IToBTOpeHue n yriydiaeHre 3HaHUH OCHOBHBIX 1
paszenoB Kypca 8 Kiaccay
6 Krnaccugukaiys XuMIIeCKHX peakiuii mo bubnnorexa [IOK
Pa3IHYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IMonsTHE O CKOPOCTH XMMHYECKOH PEaKLUH.
7 IMonsTue o FOMI:)FGHHLIX u rete OF:HHLIX EnGmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peakusIx
IMoHsiTHE O XMMHYECKOM PaBHOBECHH.
8 ®DakTOpBI, BIUAIOIINE HA CKOPOCTh XUMUYECKON bubnuorexa [IOK
PCAKIMK U TIOJIOKEHUE XUMHUYECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS
9 o Bubmmorexa ITOK
KUCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIE PEaKIIUK
beardt https://m.edsoo.ru/00adcade
10 Teopust 3NEKTPOTUTHUECKON TUCCOLHALIUH. Bubnmorexa LIOK
CuibHbIe U cl1abble 2JICKTPOIUTHI https://m.edsoo.ru/00adcd68
1 W . Bubmmorexa ITOK
OHHBIC YPaBHEHHUS PEaKHil
» P https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUH B
N N Bbubmuorexa [JOK
12 CBeTe Mpe/ICTaBICHHI 00 IMEKTPOIUTHICCKOM

JHUCCOIHAIINH

https://m.edsoo.ru/00add5d8
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XUMHYECKHE CBOMCTBA COJICH B CBETE

Bubaunoreka [IOK

1 . .
3 | mpencraieHHUi 00 MEKTPOIUTHICCKOH https://m.edsoo.ru/00add8h?
JICCOLMALIAN
14 [lonsTre o rugponuse conen bubmorexa LIOK
o https://m.eds00.ru/00add9d4
15 O0600menHne 1 cucTeMaTn3anys 3HaHni Ebmorexa LIOK
B a https://m.edsoo.ru/00addd12
[pakTrdeckas padora Ne 1. «Penienne Brbmmorexa [IOK
16
9KCIIEPUMEHTAIBHBIX 38712 https://m.edsoo.ru/00addbfa
K 02
17 | Orexrponmmeenan sccoumains Buomiorexa LIOK
P JIHCCOUHATLIA. https://m.edsoo.ru/00addecO
XUMHYECKHE PEaKIMH B PACTBOPAX»
18 OO0r11as XapaKTeprCTHKa rajJoreHoB. Bubnmorexa [IOK
XuMHYecKre CBOMCTBA Ha MPHUMeEpe XJIopa https://m.edsoo.ru/00addfe2
19 Xnoposopopoza. ConsiHast KUCIOTa, XUMAYECKHE bubmorexa [JOK
CBOJCTBA, IIONy4CHHE, IPUMEHEHHE https://m.edsoo.ru/00ade104
I7 6ota Ne 2
20 «I?I?;THZZI?:OIJ);HT; KI:CJI;[:B:e:I/I: eHue e¢ bubmiorexa LIOK
. ya 13y https://m.edsoo.ru/00ade348
CBOWCTB»
B
I e
PAKILIH, A P s https://m.edsoo.ru/00ade488
n30BITKE
OO01as xapakteprcTrKa 3neMeHToB VIA- bubnuorexa [IOK
22
TPYIIIIbI https://m.edsoo.ru/00ade64a
s | e o
XOACHHE CCPbI 1 fmﬂ HIH B https://m.edsoo.ru/00ade64a
npuposie. XUMHUYECKHE CBOKWCTBA Cepbl
24 CepoBonopo, CTpoeHue, pu3nveckue u Bubnunorexa LIOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Okxcuppl cepbl. CepHast KHCIIOTa, pU3UYeCcKUe U Bubnmorexa LIOK
25 .
XUMHYECKHE CBOMCTBA, IPHMECHEHHE https://m.edsoo.ru/00adea28
XUMHYECKHE PEaKIiH, JISKAIINe B OCHOBE
26 MPOMBIIIICHHOTO CIIOCO0a MONTYYeHUsI CePHON bubmuorexa [IOK
KHCIIOTHI. XMMHYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpY)KarolIeil cpeibl COSNHEHNUSMH Cepbl
27 Brruncnenne MaccoBo# 1011 BBIXOJa MPOAYKTa bubnuoreka [IOK
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peaxmu

https://m.edsoo.ru/00adec8a

OO1mas XxapakTepuCTHKa 3IeMEeHTOB VA-

Bbubaunoreka [IOK

28 . Asor, )
FPYHIIBL. ASOT paCHpOCTpaHeHHVe B IIPHpOAe https://m.edsoo.ru/00adeeat
(bu3nYecKie 1 XMMHYECKHE CBOICTBA
29 AmMHak, ero GU3NYECKHE U XUMUIECKUE Bubaroreka [IOK
CBOWCTBA, MOJy4CHHE U PHUMCHEHHE https://m.edsoo.ru/00adf004
30 [pakTrdeckas padora Ne 3 1o Teme Brbmmorexa [IOK
«[Tony4eHre aMMuaKa, U3ydeHHe ero CBOHCTBY https://m.edsoo.ru/00adf180
31 A30THas KHCIIOTa, €€ PU3MYeCcKhe 1 bubmorexa [JOK
XMUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Vcrionb30BaHWEe HUTPATOB U COJICH aMMOHUS B
32 Ka4ecTBE MUHEPATBHBIX yIOOpeHHI. Brbmmorexa [IOK
XHUMHUYecKoe 3arpsi3HeHNE OKPYKAIOLIeH Cpebl https://m.edsoo.ru/00adf518
COCIMHEHHUSIMH a30Ta
) .0 \Y
33 lelocich):z (b:;::!l{lei):()l:g) Ep:H(]\/II/I)l{:C?iSIZq:;I:);a(fFBa bubmrorexa LIOK
’ ’ https://m.edsoo.ru/00adf68a
MONTyYeHHE
o | P b e
P N YROOP - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHON cpeabl hocharamu
35 VYrnepon, pacnpocTpaHeHUe B PUPOLE, bubnnorexa [IOK
(bu3HYeCKIe U XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Okcuppl yriaepoa, ux Gpusndeckue u
36 XUMHUYECKUE CBOHUCTBA. DKOJOIMUECKUE Bbubmuorexa [JOK
pOoOJIEMBI, CBSI3aHHBIC C OKCHIOM YIiIepo/a https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCI0Ta U e€ CO. buGmorexa LIOK
rojbHas KMCIO0Ta 1 T
https://m.edsoo.ru/00ae006¢c
38 'l'_Il'II)ca)IJII(T H:Ij;zaﬂ ?;2?(312?1({\?041"::2:%?{6CTBeHHaH Bubmoreica [IOK
i . . https://m.edsoo.ru/00ae027e
peakuust Ha KapOOHAT-HOH
39 IepBOHaYasbHBIC OHATHS 00 OPraHUYECKUX Bubnunorexa LIOK
BEIECTBAX KAK O COCAMHEHHUSIX YIIIepoia https://m.edsoo.ru/00ae054e
40 Kpemuuii 1 ero coeuHeHHUs bubmoreica [IOK
P : https://m.edsoo.ru/00ae080a
41 IpakTudeckas padora Ne 5. Penienue Bbubmuorexa [JOK
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OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEME
«BaxxHele HeMeTauTbl U UX COCIIUHCHUS

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

KontponsHas padora Ne3 no teme

Bubaroreka [IOK

42 «Baxknelye HeMeTallIbl ¥ UX COSIUHEHHSDY https://m.edsoo.ru/00ae0el18
OO0mas XapakTepUCTHKAa XUMUIECKIX

43 9JIEMEHTOB — METAJIJIOB. MeTauinueckas CBs3b bubmorexa [JOK
U MeTaJUTMYeCKasi KpUCTAIINYEeCKast peIETKa. https://m.edsoo.ru/00ae103e
DuznyecKre CBOICTBa METAIIJIOB

PP - biGnorera LIOK
MeTANITOB https://m.edsoo.ru/00ae1156
OO01mmme croco0bl MOTYYeHUS] METAIIOB.

45 CrnaBbl. Beluncnenus no ypaBHeHUSIM Bubnmorexa [IOK
XUMHYECKUX PEaKLHid, €CIIH OIUH U3 PEareHTOB https://m.edsoo.ru/00ae1156
COIICPIKHUT MPUMECH

46 IonATre 0 KOPpO3NM METATIIOB BH6H_HOTeKa oK

https://m.edsoo.ru/00ae1278

47 IllenouHbIe METAIIIBI Bubmmorexa LIOK

https://m.edsoo.ru/00ae14pb2

48 OKCHABI U THIPOKCHIBI HATPHS U KIS BH6H_HOTeKa LOoK

https://m.edsoo.ru/00ae14pb2

49 IllenoyHo3eMeNnbHBIC METaJUIbI — KaJIbIUH 1 bubaroreka IIOK
MarHuit https://m.edsoo.ru/00ae15e8

50 Baxneiirme coeJUHEHUsI KAbLHs buGmorexa LIOK

https://m.edsoo.ru/00ae15e8

51 O06o01IeHre U cucTeMaTH3alys 3HaHU i

Bubnmorexa LIOK

52 YK€ctrocTh BO/IBI U CIOCOOBI €€ ycTpaHeHHs https/m.e dscIJ_EJ.ru /00861886

53 IpakTudeckas padora Ne 6 o Teme Bubnmorexa LIOK
"YK&cTkoCcTh BOMIBI U METO/BI €€ yeTpaHeHus" https://m.edsoo.ru/00aelae8

. Bubnuoreka IIOK

°4 | Amomumnit https://m.edsi.ru/Oan1c64

55 AmdotepHbIe CBOICTBA OKCHIA U THAPOKCHAA ﬁﬁgﬁ?ﬁiﬁiiﬁﬁl 00aelc64

56 Keneso Bbubmuorexa [JOK

https://m.edsoo.ru/00ae1d86
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Oxkcuisl, THAPOKCHIBI U comu kenesa (1) u

Bbubaunoreka [IOK

> xene3a (11) 1 https://m.edsoo.ru/00ae35e6
58 O0600menHne 1 cucTeMaTn3anys 3HaHni 1
5 | enepmnmunaon ases ro o ) biorera LIOK
«Baxneiimme MeTauIbl M UX COSTUHEHHSD) https.//m.eds00.1u/00ae 3def
Berancienns o ypaBHEHUSIM XHMHYECKIX
60 peakuui, eciu OIUH U3 PEareHTOoB JIaH B 1 bubaroreka [IOK
M30BITKE WK COICPIKUT PUMECH. BrrancieHust https://m.edsoo.ru/00ae1750
MacCOBOH JIOJTM BBIXO/Ia TIPOJIYKTA PEaKInu
61 O06o0mieHue 1 crucTeMaTn3anys 3HaHA 1
62 KontponsHas padora Ne4 o teme 1
«BaxuHeiime MeTauIbl U UX COSTUHEHHS)
63 BemectBa 1 Marepuaisl B IOBCEHEBHON 1 bubaunoreka [IOK
JKM3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XuMHYecKoe 3arpsa3HeHUE OKpYKaroleil cpebl 1 BH6H_HOTeKa oK
https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHuu 3K0JI0r14eCKUX 1 bubnnorexa [IOK
pobieM https://m.edsoo.ru/00ae4270
66 O06o0mieHe U cucTeMaTn3anus 3HaHUH 1 ﬁ:tf;ﬁr:iii?’ljlo 0ae0d0a
67 O06o01IeHe U cucTeMaTH3anus 3HaHUH 1 ﬁ::giﬁ;:ii?ﬁlo Oadb33c
68 O06o01IeHe U cuCTeMaTH3anusl 3HAHUH 1 ﬁ::giﬁ;:ii?ﬁlo% d9ch2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» Xumust: 8-if kimacce: 6a30BEIN ypoBeHb: YUeOHUK; 5-¢ uznanue, nepepadorannoe, 8 xacc/ ['abpuensa O.C., Octpoymos WU.T".,
Cnankos C.A. AkimonepHoe obmiectBo «M3natensctBo «[IpocsemeHne»
» Xumust: 9-it kimace: 6a30BbI YpOBEHb: yaeOHUK; S-¢ u3nanue, nepepadorannoe, 9 xacc/ I'abpuensa O.C., Octpoymos W.T".,

CrnanxoB C.A. AkurorepHoe obmiectBo «M3natenserBo «[IpocBemenner

METOIUYECKHUE MATEPUAJIbI U151 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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