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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (henepanbHOU pabodeld MPOrpaMMBI
BOCIIUTAHUS U C YUETOM KOHIICTIIIMH MTPENoAaBaHus yueOHOro mpeaMeTa « X MU
B 00pa30BaTeNIbHBIX opraHu3anusax Poccuiickoit deneparuu.

[Iporpamma 1o Xxumuu JaéT TpeACTaBIEHHUE O IIENsAX, OOIIeH cTpareruu
OoOy4eHHs, BOCIHTAHHWS ¥ Pa3BUTUSA OOYYAIONIUXCS CPEICTBAMH YYEOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNIbHOE MPEAMETHOE coAepKaHue,
MpeayCcMaTpPUBAET pPACIpEAeIeHUe €ro Mo KilaccaM U CTPYKTypUPOBAHUE IO
paszaenaM M TeMaM IporpaMMbl MO XUMHH, OMNPEACISECT KOJUYECTBEHHBIE H
KaueCTBCHHbIC XapaKTePUCTUKHU COJIep>KaHus, PEKOMEHIYEMYIO
MOCJEAOBAaTEILHOCTh M3YUYEHHS XHUMHU C YU4E€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
0COOCHHOCTEM  O00ydYaromuxcsi, OmNpenensieT BO3MOXKHOCTH TpeaMeTa  JUis
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yiibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LieJIel U3yYeHUs MpeIMETa U OCHOBHBIX
BHUJIOB y4eOHO-IIO3HABATEILHONW JCATEILHOCTH OOYYalomerocss MO OCBOCHHUIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIIY)KUT OCHOBOM Ui (OPMUPOBAHUS MHUPOBO33PEHUS
o0yy4aroIerocsi, ero MpeACTaBICHUN O MAaTePUAIBLHOM E€IUHCTBE MHUPA, BAXKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIEHUSIX
PHEPTruM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSIX pPEIICHUs TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUECTBA — CBHIPhEBOM, JYHEPreTHUYECKOM,
MUIIEBON U SKOJIOTMYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  peajii3alldd  BO3MOXKHOCTEM  JIJIT  CaMOpasBUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSITeNBHOCTH,
AKCTIIEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATBLHOM NEeSITEIbHOCTH;

3HAKOMHUT CO CHEeIU(UKON HAYYHOTO MBINIJICHUS, 3aKJIQJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €MHCTBO MPUPOJIbI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yYarOIIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOI BKJIaJ B HKOJOTUUYECKOE
oOpa3oBaHHe 00yUaIOMUXCS.

JlanHble HampaBlieHWs B OOyYEHMHM XUMHUU OOECHeuHBAIOTCS CIEeUU(HUKOM
collepkaHusi ~ y4eOHOTO  MpeAMeTa, KOTOpbI  SIBIsSETCA  MEeJAaroruyecku
alalITUPOBAHHBIM OTpa)keHHUEM 0a30BOM HAyKH XUMHUH Ha OINpeNeIEHHOM dTare eé
pa3BUTHA.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIEro oO0pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHM XHMHH, OCHOB
HEOPTaHUYECKOM XMMHM W HEKOTOPBIX OTACIbHBIX 3HAYUMBIX [TOHATHI
OPraHUYEeCKON XUMHUH.

CtpykTypa coiep:KaHusl MPOTpaMMbl MO XUMHUH CHOPMHUpPOBAHA Ha OCHOBE
CUCTEMHOr0 moaxoja K €€ m3ydyeHuro. Conep:kaHue CKIaJbIBAETCS M3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKOMN
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIMUITY
MOCJIE0BATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUYECKUX IMPEICTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— TpeacTaBieHUN 00 DIEKTPOIUTHYECKOW JUCCOIMAIIMM BEIIECTB B
pacTtBopax.

TeopeTnueckue 3HAaHUS PACCMATPUBAIOTCA HAa OCHOBE AMIUPHUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPyromMy, BBITIONHSS (YHKIUM OOBSICHEHHS M IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIyUYEHUS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl 1O XHUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKON COCTABIISIONICH HAYyYHOU KAPTUHBI MHUpA B JIOTUKE
e€ CHCTeMHOW MPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO H
MeTOJlaM TO3HaHUsI B Hayke. M3ydeHue XUMHHM MPOUCXOIUT C MPHUBICUYECHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX NpeAMeToB: «OKpyKalomui MHPY,
«buosorus. 5—7 kiacce» u «duznka. 7 Kiacey.

[Ipn w3yYyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHWA OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
JIEATEIBHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XMMHYECKUX
3HAHUN — BaKHEUIHX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUCCKUX ITOJIOKCHHUH,
JIOCTYITHBIX 000OIICHWIA MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[O3HAHUS MpPU M3YyYECHUH BEIIECTB M
XUMHUYECKUX peakluid, B (POPMUPOBAHUU U PA3BUTHH MMO3HABATEIHHBIX YMEHUHN U
UX TPUMEHEHWU B Y4eOHO-TIO3HABATENbHOM U y4eOHO-MCCIEI0BATEIbCKON
JESTEIbHOCTH, OCBOCHMM IpPaBUJI O€30MacCHOTO OOpallleHus C BEIIECTBAMU B
IIOBCEHEBHOM KU3HU.

[Tpu u3yyeHUN XUMUU Ha YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs Ba)KHOE
3HaY€HHE MPUOOPENH TaKHUE LU, KaK:

— (OpMHUPOBAHHE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATUIO PEUICHUH,
CIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KU3HHU;

— HalpaBJICHHOCTb OOy4YeHHs Ha CHUCTEMaTHYeCKoe MpHUOOIIeHHE
oOydJaronmxcsd K CaMOCTOSATEIbHOM MO3HABATENBHON JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMUPYIOIMIMM MOTHUBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBHi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM [EATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHHUBEpPCAIbHOE 3HAUCHHUE JIS
pPa3IUYHBIX BUIOB JI€ATEIbHOCTH;

— (opmupoBanne oOmeld (QyHKIMOHATBHOM W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBACHATh M OLICHUBATh SIBJICHMUS
OKPYXAaIOIIEr0 MHUpPA, MCHOJb3ysd 3HAHUS U OMbIT, MOJYYEHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHITh HMX MpPU PEIIEHUU Npo0JeM B TOBCEAHEBHOM >KU3HU H
TPYAOBOM JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyarommxcs T'yMaHUCTHUYECKUX OTHOILUEHU,
NOHUMAaHUSl LEHHOCTH XHUMHUYECKUX 3HAHUWA [JI1 BBIPAOOTKH 3KOJOTUYECKH
1eJIecO00pa3HOro MOBeNeHUs B ObITY M TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXPaHEHUS CBOETO 3[I0POBbsI U OKPY>KAIOIIEH PUPOTHOM Cpebl;

— pa3BUTHE MOTUBALIMK K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U
CAMOBOCIIMTAaHMIO HAa OCHOBE YCBOEHHS OOIIEYETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(Uis U HANpaBICHHOCTH JATbHEHUIIETO
oOyueHus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX HJs M3y4YEHHS] XHMHUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTariseT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJlell0), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPXKXAHUME OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poiib XuMHM B KU3HU 4Y€JIOBEKA. XHMHUA B CUCTEME HAYK.
Tena wm BemecTBa. PU3NMYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BelecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesieHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHWMHUYECKHE OJJEMEHThl. CHMBOJBI XUMUYECKHUX
a1eMeHTOB. [IpocTbie U CIIOkKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckas ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. (OTHOCHTENbHAas aToOMHas Macca.
OTHOCHUTENBHAS MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMHUYECKOrO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anmMocCBs3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IMHHMI] BemecTtBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYeCKUe U XUMUYECKHUE SIBIICHHS. XUMUYECKasi Peakius U €€ IpU3HAKU.
3aKOH COXpAaHEHMsI MAcChl BELIECTB. XUMUYeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEaKIUi (COeTMHEHHUS, pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0M, MpaBuiIaMHu padoThl B JabopaTtopun u
npuémMamMu oOpaleHus: ¢ 1abopaTOpHBIM 00OPYJIOBAHUEM, U3YUYCHHUE U OMHCAHHE
(Gu3MUecCKuX CBOMCTB O0O0pa3oOB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHHE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAlUsS BOJbI) U XMMHUYECKUX (TOPEHHE CBEYM, MPOKAITUBAHHE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOW) SIBIEHUM, HaOJI0/ICHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUAPOKCHIIA
menu (1) mpu HarpeBanum, B3auMo/ieiicTBrE Kkele3a ¢ pactBopom coiu meau (11),
U3y4YEHHE CIOCOOOB pa3/iesieHusl CMECEil: C MOMOIbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIAPUBAHUE, NUCTHWUIAIMSA, XpoMaTorpadus, MPOBEACHIUE OYUCTKHA IMOBAPEHHOM
COJIM, HaONIOAEHWE W  ONUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsSI MAacChl, CO3/IaHWE MOJEJEeH MOJEKyI
(IIapoCTEepPKHEBBIX ).

BaxHelue npeacTaBUTeId HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 37€MEHT U IpoCToe
BelecTBo. HaxoxneHue kucimopoaa B mnpupojae, (U3HMUECKHE U XHUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue kucnopona. CrnocoOsl



MOJIYYCHHSI KUCTIOpoAa B JIA0OpAaTOpUM M TPOMBINIUIEHHOCTH. KpyroBopoT
KHCIIopoaa B mpupoae. O30H — autoTpoIHaAsS MOAU(PUKAIIHS KUCIOPOIa.

TennoBoit 3p¢heKT XUMHUECKON peakluu, TePMOXUMHYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKUE pEaKIUu. TOIIMBO: Yroib M METaH. 3arps3HECHHE
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bopopon — nsnemMenT M mpocroe BemecTBO. Haxoxaenue Bomopona B
npuposie, (U3MYECKME ¢ XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CHOCOOBI
nonyuyeHus. Kucnotsl u comnm.

Monsipablii 00bEM ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BOAbl. Boma kak pactBopurens. PacTBOpSL
HaceilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEMIECTB B BOJIE.
MaccoBas 10Ji BEIIECTBa B PacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbL. OCHOBAHMUSI.
Ponp pacTBOpOB B pUpOJIe U B )KU3HU 4YeiaoBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coeauHenuil. Oxcuanl. Knaccudukanms
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBbIC, KHCJIOTHbIE, aM(OTEepHbIE) U
HeconeoOpaszyronme. HoMmenknatypa okcugoB. Du3MYecKHe U XUMUYECKHUE
CBOMCTBA OKCUIOB. [loryuenue okcuaos.

OcHoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM U HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. DHU3NYECKHME W XWMHUYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHMIA.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kucinot. Ouzndeckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocT MetayuioB H. H. bekerosa.
[Tomy4yeHune Kucor.

Comu. Homenknarypa cosieil. ®U3nyeckue U XMMHUYECKUE CBOWMCTBA COJICH.
[lonydenue comnen.

['eHeTyecKkas CBSI3b MEXKy KJIaCCAMU HEOPTaHMYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE OMPEIECICHUE COIEPKaHUS KUCIOPOJa B BO3AYyXe, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HW3YUYEHHE CBOWMCTB KHUCJIOPOJa, HaOMIOACHUE
B3aUMOJICMCTBUS BELIECTB C KHUCIOPOAOM U YCIOBUSI BO3HMKHOBEHUS U
mpeKpamieHus ropeHust (mokapa), O3HAKOMJICHHE C 00pas3llaMu OKCHAOB H
OMHMCAHWE WX CBOWCTB, MOJy4YEHUE, COOMpaHHME, pACTO3HABAaHWE W W3yUYCHUE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCITIOJIb30BaHUE BHIEOMATEepUaioB), HaOIOAeHHE 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHHUE OCOOCHHOCTEW pPACTBOPEHMSI BEIIECTB C
Pa3IMYHOM PaCTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJAECHCTBUE BOABI C METAIUIAMHU
(HaTpueM ©  KaubleM) (BO3MOXHO  HCIIOJb30BaHUE BHUIEOMATEPHUAJIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHsI OKPAaCKM MHAUKATOPOB B PacTBOpax KUCIOT U ILEJIO0YEid,
uzydyeHue B3aumopeiictBusa okcuga menu (IlI) ¢ pacTBopoM cepHON KHCIOTHI,
KHCJIOT C METajulaMH, pPEeakUWil HEeUTpalu3aluuy, MOJYyYEHHE HEPaACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 PAacTBOpPA COJIM, PEIICHHE
DKCIIEPUMEHTAIBHBIX 3a/ad 1o TeMme «BaxHeilne Kiacchl HEOpraHU4eCKHX
COCTMHEHUI.

[Hepuonuueckuii 3axkoH u Ilepuoauyeckass cucTeMa XHUMHYECKHUX
yiemenToB JI. . MengeaeeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUU

[lepBble TOMBITKH KIACCU(UKAIUM XUMHUYECKUX HieMeHTOB. lloHsTtne o
IPYIIax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIbHBIE METaJlIbI,
rajJloreHbl, UHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
Y TUIPOKCHUIBL.

[lepnognueckuii 3axoH. Ilepnoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOJHAs  (OpMBI
[lepnognueckor cucrembl xumudeckux aneMeHToB Jl. M. Menneneesa. [lepuoabt
u rpynnsl. DHU3NYECKUH CMBICT IOPSAKOBOTO HOMEpAa, HOMEPOB IIEpUOIA U
IPYIIIBI 2JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3otonel. Dnektponsl. CTpoeHue
AIEKTPOHHBIX  000J0Ye€K aroMOB NepBbIX 20 XMMHYECKMX 3JIEMEHTOB
[Tepuonnueckoin cucremsl [[. WM. MenaeneeBa. XapakTepuUCTHKA XUMHUYECKOTO
AJIEMEHTA 110 ero noyokeHuro B Ilepunoanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHMS pajuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO TPYMIaM U MEPUOIAM.

3nauenue [lepunogmueckoro 3axoHa u [leproandeckon CHCTEMbI XUMUYECKHUX
AJIEMEHTOB Ul pa3BUTUS Hayku U npaktuku. JI. M. MenneneeB — y4y€HbId U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBasieHTHas (MOJsipHasT M HEMOJISIpHAs) CBA3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. lOHHAs CBA3b.

Crenenb  okuciaeHusi.  OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHN. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4yeHue oO0pa3loB BEUIECTB METANIOB UM HEMETAIOB, B3aMMOJICHCTBUE
TMAPOKCUJA IMHKA C pacTBOpaMU KHUCIOT M IEJoYeld, MPOBEACHHE OIbITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUI
(ropeHue, peakiuu pa3aoKeHUsl, COEAUHEHHUS).

Mexcnpeomemmunie cea3u



Peanu3zanust MeXOpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMUHM B 8§ Kjacce
OCYILECTBIISIETCSL 4E€pe3 UCIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TOHATUM, SIBISIOIINXCSI CUCTEMHBIMH JIJI1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MOHATHUS: HAy4YHbIN (DakT, runoresa, TeOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccuukamus, NEePUOIUIHOCTh, HAOJIOJCHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

@usnka: MaTepus, aTroM, D3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKAN 3apsil, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MUECKUE BEIWYUHBI, €AUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadus: armochepa, ruapochepa, MUHEpATBI, TOpPHBIE TMOPOJHI,
MOJIE3HBIE NCKOMAEMBbIE, TOTLUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHUYeCKasl peaKkUMs

[lepnognyecknii 3akoH. llepuonnueckas cucTeMa XMUMHYECKUX JIEMEHTOB /.
. MenaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPHUOJOB, Kalus, KaJIbLHUI U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHUEM 3JIeMEHTOB B llepnoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrtpoeHue BellecTBa: BHUJIbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukainys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIECTB. XHUMHUYECKUE
CBOMCTBA BENIIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJaccaM HEOPTaHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaiuys XuMU4eCKUX peakivii Mo pa3aTudHbIM MPU3HAKaM (IO YUCTy
M COCTaBy YYacTBYIOIIUMX B PEAKIMU BEHIECTB, MO TeIioBoMYy 3((deKTy, Mo
W3MEHEHUIO CTENEHeHW OKUCICHUS] XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUYECKUE PEaKIUH, TEPMOXUMUUECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [lonstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHEe O TOMOT€HHBIX U T'E€TEPOTESHHBIX
peakuusx. [lonstue o karanuse. IloHsATHE O XMMHUYECKOM paBHOBECUU. DAKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U IMOJOXKEHUE XHUMHYECKOIO
paBHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTENFHBIE  PEAKIUM,  DJIEKTPOHHBIM  OayaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHOW  pEAKLIMH. CocraBnenue YpaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUU C  HCHOJIB30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUIECKON JTUCCOMALMHU. DIAEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, anroHbl. MeXxaHW3M JIUCCOLUMALMM BEIIECTB C PA3JIUYHBIMU BHUJIAMHU
xumMmudeckoit csizu. Crenens aucconuanuu. CUIbHBIE U CIIa0ble 3JEKTPOIUTHI.

Peakuuu nonHoro oomMeHa. Y ciioBUsl MPOTEKAHUSI pEAKIIMd HOHHOTO OOMEHa,
MOJHBIE U COKpalléHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOWCTBA KHCIIOT,
OCHOBAaHMM U cCcOJell B CBeTE MNPEACTaBICHUM 00 3IIEKTPOIUTHYECKON
nuccounanv. KauectBeHHbIE peaklini Ha HOHBL. [[oHATHE O TUAPOIU3E COJEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJECJISIMA KPUCTALIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEILIECTB — META/VIOB UM HEMeTauioB (Tpadura M anamasa), CJIOXKHBIX BEIIECTB
(xJopuaa HATpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (HAaKTOPOB, HCCIEIOBAHUE DIIEKTPOIPOBOIHOCTH
pacTBOpPOB BEHIECTB, Ipolecca IUCCOLMAIMU KHUCIOT, IIEJIOYEe U  COJIEH
(BO3BMOKHO  WCHOJIb30BAaHME BHUACO MaTepualioB), IMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKAHUST  peakuuit HMOHHOro  oOMeHa
(oOpa3oBanue ocajka, BBIJIEJICHUE Ta3a, OOpa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIUN
(ropeHue, peakiuu pa3ioKeHUsl, COCAUHEHHUS), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBKD KAYECTBEHHBIX pEaKIUMi HAa  HWOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 4 MX COeAMHEHMS

OOmast xapaktepucTtuka TaloreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (puznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMHUYECKHE CBOMCTBA Ha TMpUMEPE  XJOpa
(B3aUMOJIEHCTBME C MeTaylaMd, HEMETaJlaMH, IeJo4aMu). XJIOPOBOIOPOI.
CossiHass KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJIydeHUe, NpumeHeHue. JlelcTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHU3M YeJIOBEKAa. BakHeWIlne XJIOpUIbl U HX
HaXOXJECHHUE B IPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue W (Pu3NUecKre CBONCTBA
MIPOCTHIX BEIECTB — KUCIOPOAA U CePhl. AJUTOTPOINHBIE MOAU(PUKAIIMKA KUCIOPOa
U cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBOIOpPOA, CTpoeHUE, (pu3nyecKkue u
XUMHUYECKHE CBOMCTBA. OKCUIBI CEPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
CepHas kuciora, (HU3WYECKHE W XUMHYECKHE CBoWcTBa (0oOmmue Kak
MPEACTaBUTENS Kjacca KHCIOT W Chenupuieckue). XUMUYECKHE PEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCc00a TOJYYeHHS CEpPHOM KHCIIOTHI.
[Ipumenenue cepHo KucaoThl. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEeaKkUus Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHMN B mpupoe. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEW Cpelbl COCIWHEHUSMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OO6mast xapakrtepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUA. A30T, pacnpoCTpaHEHHE B MPHUPO/IE,
duznyeckue U XuMudeckue cBoiictea. Kpyrosopot azora B npupoje. AMMHAK, €T0
duznyecKkrue u XMMHYECKHUE CBOMCTBA, MOMyueHue U npuMeHenue. Conu aMMOHMUS,
ux pU3NUECKUEe U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakuus Ha
WOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ MoJydeHue, (PU3MUECKHe U XUMHUUYECKHE
cBOiicTBa (0OIlME Kak TMpeACTaBUTENs Kiacca KHUCIOT U Clelu(pUuYecKue).
Hcnonb3oBaHuEe HUTPATOB M COJIEH AaMMOHMS B KayeCTBE MUHEPAIbHBIX
yaoOpeHuil. XuMHUUECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelibl COSIMHEHHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3JyXa, MOYBBl M BOJ0EMOB). Docdop,
aJJIoTpornHble Moaudpukauuu ¢ocdopa, Pu3nYecKue U XUMUYECKUE CBOICTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, puznueckue U XUMUUECKUE CBONCTRA,
nosyuenue. Mcnonas3oBanue pocharoB B KauecTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrepuctuka 3mneMeHToB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCIECHMS.  YIVIEPOXA,  AJUIOTPOIHBIC
Moau(pUKalMM, pPacIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B mpupojsie. OKcuasl yriepoja, ux
(¢u3Mueckue M XUMUYECKHE CBOICTBA, JCHCTBME HA JKHUBBIE OPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yraepona (IV), rumorteza 1nobanbHOrO MOTEMJICHUS KIMMAaTa, MapHUKOBBIN
addekr. YronpHas KUCIOTa M €€ COJIM, UX (PU3HYECKUE U XUMHYECKHUE CBOMCTBA,
noJlydeHue W npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-HMOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBILIIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHavasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHHMKK YTIEBOAOPOAOB (yrosb, MNPUPOIAHBINA Ta3, HEPTH),
OPOAYKThl UX mepepadoTku (OEH3MH), UX pPOJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTMYECKH Ba)KHBIX BEIECTBAX: )KHUpax, Oenkax, yrieBojgax — U ux
poJiM B JKH3HM 4YEJOBEKa. MarepuaabHOE €IUHCTBO OPraHMYECKUX U
HEOPTaHUYECKUX COCTMHEHUN.

KpemHuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBA, IOJNyYEHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozae. OOmume mnpeacraBieHus 00
okcusie kpemuus (1V) u xkpemuueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAHHE B
ObITY, B MPOMBIILICHHOCTH. BaxHeiine cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempl 6e30MacHOrO HCIOIb30BAHUS
CTPOUTEIJIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa30B HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
MIPOBE/ICHUE KAaUeCTBEHHBIX PEAKIUN Ha XJIOPU-UOHBI U HAOIOCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKaromue (PU3NYEeCKue W XUMUYECKHE CBOWMCTBA
raJlOr€HOB M WX COEIMHEHHHA (BO3MOYKHO HCIIOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0Opa3lamMu XJIOpPUIOB (TaJOr€HUIO0B), O3HAKOMIICHHE C
oOpaslaMu ceppl u €€  CcOoeAMHEHUSIMU  (BO3MOXHO  MCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOJIIOIEHHE Mpolecca OOyIIIMBaHUS caxapa MoJl JIeHCTBUEM
KOHICHTPUPOBAHHOW CEpPHOM  KHCJIOTBI, M3YYCHUE XUMHYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIIOTHI, MPOBEACHUE KAYECTBEHHON peakluu Ha cyibgar-
WOH W HaOJIOJIeHHE TpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U UX COCIAUHEHUN (BO3MOXKHO HCIOJIB30BAHHE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (ocOopHBIX yaoOpeHul, MoayyeHue,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOMCTB aMMHaKa, IPOBEICHUE
KAUYeCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U PocdaT-uOoH U HU3yUYECHHE MPU3HAKOB
UX IPOTEKAHUs, B3aUMO/IEVCTBUE KOHIIEHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEBIO
(BO3MOHO UCITOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, rpadura, QyiuiepeHa, O3HAKOMIJIEHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPONCTBOM MPOTUBOTa3a, MOJyueHUEe, COOMpaHue, paclio3HABaHUE U U3YUYCHHE
CBOMCTB YIJIEKMCIIOTO Ta3a, MpOBEJEHNE KAYECTBEHHBIX PEakiuii Ha KapOOHAT U
CUJIMKAT-MOHBl W W3YYEHHE TMPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CHUJIMKATHOW MPOMBIIUIEHHOCTH, PEUIEHUE SKCIEPUMEHTATbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbl U UX COSTUHEHUS).

MeTaJnibl 1 MIX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmonoxeHus B llepmoanueckon cucreme xuMuueckux osnemeHtoB J[. .
MenneneeBa u ctpoeHust atoMoB. CTpoeHHE METAIIOB. MeTainueckas CBA3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKas  pPEIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpspkeHu MetawioB. du3nyeckne U XMMUYECKHUE CBOMCTBA MeTauioB. O0riue
CrocoObl TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WMM METaIIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTYH, IIOPATIOMUHHM,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIICHHOCTH.

[Ilenounsie MeTabpl: noyoxeHue B Ilepuoanyeckoi cucreMe XMMUYECKHUX
snemeHnToB JI. 1. MeHneneeBa, CTpOCHUE MX aTOMOB, HAaXOXJICHUE B TPHUPOJIE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusd U Kaius). OKCuabl U



TUIPOKCUABl HaTpusd MW Kanus. [IpuMeHeHHne WEeNouYHBIX METAUIOB W UX
COCIUHCHUM.

[[lenoyno3eMenbpHble METaJUIbl MAarHuil M Kajbl[Ui: MOJOXKEHHUE B
[Tepuonuueckoit cucreMe xumuueckux snemMeHToB /. M. Menaeneesa, cTpoeHue
MX aTOMOB, HaX0XJAeHUE B IIpupoae. PU3NUECKHNE U XUMMUYECKHNE CBOMCTBA MArHU
U Kaublus. BaxkHeliune coequHEHUS KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
XKécTtkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJTIOMUHUN: TI0J1I0’)keHUE B [lepuoanueckoi CUCTEME XMMUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxxaeHue B mpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBAa OKCHIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepnoanyueckoit cucremMe XUMAYECKAX 3IEMEHTOB /.
. MengeneeBa, CTpoeHHE aroma, HaxOXIACHWE B TIpuponae. PU3UYECKUE U
XUMHYECKHE CBOMCTBA kee3a. OKCUIbI, TUAPOKCUIBI K coiu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHWE ¢ o0pa3llaMu METAJIOB U CIUIABOB, WX (PU3NYECKUMU
CBOMCTBaMH, H3y4YE€HHUE pPE3YyJIbTAaTOB  KOPPO3WHU  METAUIOB  (BO3MOXHO
HCIIOJIb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEHCTBHUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXHO HCIOJIB30BAHUE BHUEOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIbI, MPOIIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIb30BAHME  BHUIECOMATEPHATIOB), TMPHU3HAKOB  MPOTEKAHUS
KAYECTBCHHBIX PEAaKIMN HA MOHBI: MAarHus, KaJbIWsi, aTllOMUHU, I[IUHKA, >KEJe3a
(1) u xene3a (1), meau (11), HaOMFOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MOHAaMU HATpusl, Kalusig ¢ KaJblHs (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIeIOBaHKE aM(POTEPHBIX CBONCTB TMJIPOKCHUIA AITFOMUHHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1ad M0 Teme « Baxknenime
METAaJIJIbl U UX COCIMHECHMS.

XHMUA ¥ OKpPY:KaLIas cpeaa

BemectBa u Marepuasibl B ITOBCEIHEBHOM KHU3HM 4eENOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObiTy. I[lepBas momorrs npu
XAMHYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIEHTpalus BemiecT, nainee — [1/IK). Ponb xuMuu B pemieHun SK0JIOTHYECKUX
npooieMm.

Xumuyeckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAIOB, TTOJUMEPHBIC
MaTepualbl).

Mescnpedmemnule céa3u



Peanuzanusi MeXnmpeaIMeTHBIX CBsI3€d MpH W3YYeHMH XHMHUU B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 MCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE MOHATUSA: HAy4HbIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalU3, CHUHTE3, KIACCU(PUKALUi, MEePUOJUYHOCTb, HAOIIOJEHUE,
IKCMIEPUMEHT, MOJEIMPOBAHUE, H3MEpPEHUE, MOJENb, SBICHUE, MAPHUKOBBIMA
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusuka: Marepus, aToOM, O3JIEKTPOH, INPOTOH, HEWTPOH, HOH, HYKIUJ,
U30TOIbI, PAAMOAKTUBHOCTb, MOJEKYJA, JJIEKTPUYECKUM 3apsii, MPOBOAHMKH,
NOJIyIPOBOJHUKH, JTUAJEKTPUKU, (POTOJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CruiaBbl, (PU3MUECKHUE BEIMYUHBI, €AMHULIBI U3MEPEHUsI, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yAOOpEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armochepa, ruapochepa, MHUHEpadbl, TOPHBIE TOPOJBI,
10JIE3HBIE UCKOIIAEMbI€, TOILIIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4yHOCTHBIE pE3yJbTaThl OCBOCHHSI MPOTPAMMbl OCHOBHOTO OOIIETro
0o0pa3oBaHMs JOCTUTAIOTCS B XOjA€ OOy4YeHHUS XUMHUU B €AMHCTBE Y4YEOHOH U
BOCIIUTATENBHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUICKUMHU
COILIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMU B
oOlIeCTBE MpaBUJIaMU W HOpPMaMHU TMOBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMATIU3AIIMU 00YUYaIOIINXCS.

JIuyHOCTHBIE  pe3yJbTaThl  OTpPaXalOT  TOTOBHOCTh  OOyYaroluXcs
PYKOBOACTBOBATbCSl CUCTEMOM IO3WTHBHBIX LEHHOCTHBIX OpPHUEHTALMUA U
pacIIMpEHUE OIbITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

LIEHHOCTHOT'O0 OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHMMAaHWs 3HAYEHUsS XUMHYECKOW HAyKu B KU3HU
COBPEMEHHOIr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOUM MH(pOpMaIHei o
IIEPEIOBBIX JOCTHKECHUAX U OTKPBITUSAX MHPOBOM M OTCYECTBEHHOW XHUMHHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) TPA)KIAHCKOTO BOCTIMTAHMS:

MIPEJCTABJICHUS] O COLMAIBHBIX HOPMax M IMPABUIIAX MEXKIMYHOCTHBIX
OTHONIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIENOBATEILCKONW, TBOPUECKOM M JIPYTUX  BUJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM AESATEIBbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEJIbHBIX 3a7a4, BBHIMOJHECHUU XUMHUUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIpollecce ITOW Y4eOHOW JesATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMIOBEJACHWE W TNOCTYNKHM CBOUX TOBApUUIEH C MO3UILMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCJIECACTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHYECKUE TIPEIACTABIEHUS O BEIIECTBE M XMMUYECKOM pPEAKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH U COCTAaBIISIOLIUE
OCHOBY I TIOHUMAHHS CYIIHOCTU HAy4YHON KapTUHBI MUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHU B O3HAHUU 3THX 3aKOHOMEPHOCTEN;

[I03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IMOJYYEHHE HOBBIX 3HAHUN I10
XUMHH, HEOOXOJHMMbBIC I OOBSCHEHHS HAOII0JaeMBIX IIPOIICCCOB U SIBJICHUH,
MO3HABaTENbHON, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4yeOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEPATypOi, JTOCTYHNHBIMH TEXHHUUYECKUMU CPEACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYeHHUIO M TMO3HaHHWIO, JI0O003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS OOy4YEHHsS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbS:

OCO3HaHUE IICHHOCTH >KW3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHME IOCJIEACTBUI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOJIICHUS aIKOTOJIsI, HAPKOTUKOB, KYpEeHHS),
HEOOXOJMMOCTU COOJIIOJICHUS TMpaBWwil 0OE30MacHOCTH TMpU  OOpAIICHUH C
XUMUYECKMMH BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO Tpodeccuil U TpyAa pa3InyHoOro poja,
YBaXEHUE K TPyAy U pe3ysibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUsI NPEIMETHBIX 3HAHUM 1O XUMHUH, OCO3HAHHBIA BBIOOP
WHIUBUYAJIbHOM TPAEKTOPUU MPOJOIHKEHHS] 00pa30BaHUsl ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHUH, OOILIECTBEHHBIX UHTEPECOB U MOTPEOHOCTE,
yCHemHol npoecCUOHAIbHON 1EATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB aJalTUPOBATHCS B MPO(ECCUOHANIBHON CPEJIE;

6) IK0JIOrNYecKOro BOCTIMTAHNS

HKOJIOTUYECKU LEJIeCO00pa3HOe OTHOIICHHWE K MpHUpOJie KaK MCTOYHHUKY
YKU3HM Ha 3emile, OCHOBE €€ CyIleCTBOBaHMS, IOHMMAaHHE LIEHHOCTH 30POBOr0 U
Oe3omacHOro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHME LEHHOCTH COOJIOJIEHUS
npaBuil 0€30MMACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMU, a TAK)KE B CUTyalUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JTHOAEH;

CHOCOOHOCTH MPHUMEHSTh 3HaHMs, MOJIydaeMble MPU U3YyUYEHUH XUMUH, IS
penieHns 3a/1a4, CBA3aHHbBIX C OKPYKAKOLIENH NPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHSI ~ AKOJIOTMUYECKOW  KyJbTYpPhl, OCO3HaHUS TrJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJEM M MyTel WX peHIeHus] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOACTBOBAThCS UM B ITO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMETHBIX pE3ydbTaTOB BBIJIEISAIOT 3HAUMMbIEC JUIS
dbopMUpOBaHHA MHPOBO33pEHHUsI OOIEHAyYHble TMOHATUA (3aKOH, TEOopHs,
NPUHLIKII, TUIIOTE3a, (PAKT, cucTeMa, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax W MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEIIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpCAJIbHbIC yUeOHbIE EeWCTBUs (IT0O3HABATEIbHEIE,
KOMMYHUKATHUBHBIE, PErYJSITUBHBIC), KOTOpbIe oOecrneunBaroT (HOpMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIPHOMY IUJITAHUPOBAHHWIO M OCYIICCTBICHUIO Y4eOHOU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornueckue JeiicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MNPU OCBOEHUU
3HAHUMN: PACKPBIBATh CMBICI XMMHUYCCKUX MOHATUN (BBIICIATh MX XapaKTEpHBIC
MPU3HAKKU, yCTaHABJIMBATh B3aMMOCBS3b C JIPYTHMMHU TOHSITHUSMHM), UCIIOIb30BaTh
MOHATHUS JJI1 OOBSCHEHUS OTJIETbHBIX (DAKTOB W SBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIAcCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3YUYCHUS,
CTPOUTH JIOTUYECKUE PACCYXICHUS (MHAYKTUBHBIC, ICTYKTHUBHBIE, 110 aHAJIOTHH),
JIeJIaTh BBIBOJBI U 3aKIIOUCHUS;

YMEHHE TMPUMEHSATH B TIPOILIECCE€ TO3HAHMUS TMOHATHS (TPEAMETHBIE U
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MOJICTH, UCTIOIL3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSEMbIC B XUMUU MOJICJIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI DJIEMEHTa), XHUMHUYecKas (opMmyja W ypaBHCHHE
XUMHUYECKOW PeaKIud — MPU PelIeHUH y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEIACTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISBJIAITE  OOIIME  3aKOHOMEPHOCTH, IPHUYMHHO-CICJACTBCHHBIC CBS3M U
MIPOTHUBOPEUMS B U3yUaEMBbIX IIPOIIECCaxX U SIBICHUSX.

ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUSA .

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAyeCTBE OCHOBBI [JIsi (POPMUpPOBAHMS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUH;

MPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0doJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ysbTaT, (HopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUSI, COCTABIIATH OTUYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIONYJISIpHAsT  JINTEpaTypa XUMHUYECKOTO COJAEp)KAaHUS, CIPaBOYHBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKU OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO WH(OPMAIIHIO;



yYMEHHE MPUMEHITh Pa3IMYHbIE METOJbl U 3aIlpOChl NMPH MOUCKE U OTOOpe
uHGOpMAIlMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JISl BBITOJHEHHS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 OMPECIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMAIBHYIO (HOpMY IMpeAcTaBICHUS HH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJOKHBIMHU CXEMaMH, JIuarpaMMamH,
IpyrumMu opmMamMu rpadKu U UX KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh U aHAIM3UpOBaTh B Tpolecce ydeOHOU W
UCCJIEI0OBATENHCKON JEATENBHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOWIEH MPUPOIHOU
Cpellbl.

KoMMyHHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

yMEHUSl 3aJlaBaTh BOMPOCHl (B XoJ€ auaiora W (WJu) AUCKYCCHM) IIO
CyllecTBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHMS MPEJI0KEHHOMN 3a]a4H;

YMEHUSl  MOPEICTaBIATh  IMOJYYEHHBIE  PE3yibTaThl  MO3HABATEIbHOU
NEATEIPHOCTH B YCTHBIX W TNHMCBMEHHBIX TEKCTax; JejaTh IPE3CHTALHUI0
PE3yJIbTaTOB BBIMNOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (J1abOpaTOPHOTO OIBITA,
71a00paTOpHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

yMEHUsl y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIENOBAaTEIbCKOM  JACSATENBHOCTH NP PELICHUU
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unui (o0cykaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbD», KOOPIAUHAIIMS
COBMECTHBIX JECHUCTBHMM, OIpEOEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOATENIBHO ONPENENATh LEIH JEATEIbHOCTH, I[UIAHWPOBATh,
OCYUIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTh, BIOUpATh Hanbosee 3PeKTUBHbIE CIOCOOBI PEICHHs] YUEOHBIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATENbHO COCTABISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JCUCTBUUA MPU BBIINOJHEHUM 33JaHUM C YYETOM
MOJlyYEHUsS] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHOW II€JIM, YMEHUE
UCIIOJIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPE/1JIaraéMbl€ B YCIOBUM 3aJaHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pE3yJIbTATOB IO OCBOCHHUIO 003aTEIBHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepanbHol pabdodeil MmporpaMMoi,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUN, crnenuduueckue Uil TPEIMETHOW o00iacth  «XUMHSD», BHIIbBI
JEATeIBHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUA, €ro HWHTEpHpeTalu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YIEOHBIX U HOBBIX CUTYyaITUsX.

K konIy o0ydenus B 8 kyiacce npeMeTHbIE Pe3yJIbTaThl Ha 0230BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATH CMBICJ OCHOBHBIX XMMHUYECKHUX MOHSTUN: aTOM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPO/AHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEILIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTETICHb
OKUCJICHHS, XMUMHUYECKasl peakius, KiaccupuKkaius peakiuid: peaxiuu
COCIMHEHUSA, PEAKIMU Pa30oKEHUs, PEaKUUU 3aMEIICHUS, pPEaKINU
oOMeHa, PK30- U PHJIOTEPMHUUECKHE PEaAKIINH, TEII0BOM A (EKT peakiumy,
ApO aTOMa, JJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWUTab, paauyc
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHasl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBa
(porieHTHAs! KOHIIEHTpAIHs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TH OHSTHUS NMPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;

e HCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIA COCTaBlieHUs (opMyi
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUM;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKHCJEHUS  JJIEMEHTOB B  OWMHApHBIX  COCIMHEHMSIX,
MPUHAJJICKHOCTh BEILIECTB K OMPEACIEHHOMY KJIAcCy COEIWHEHHU MO
dbopmyiaMm, BUJ XUMHUYECKOW CBs3M (KOBaJ€HTHAas U HWOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIca Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJMYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojiokeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHA ABOTapo;

e ONUCHIBATH W XapakTepuszoBaTh TabmmuHyto Qopmy I[lepuogmaeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3iu4aTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnododHas noarpynmna (b-rpynmna)», manbsie u
OOJNbIME TIEPUOJBI, COOTHOCUTH O0O3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmognueckas cuctemMa XuMHYecKux djementoB [l .
MeHneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3aps spa, 00IIee YUCIIO IIEKTPOHOB
U PaCTIPEIIICHUE UX 10 SJICKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUUYECKHUE DJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA,
XUMHUYECKUE peaKuu (MO YUCIy U COCTaBy Y4YacTBYIOIIMX B pPeakluu
BEIIIECTB, 10 TETUIOBOMY (D deKTy);

XapakTepru30BaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPKIasl OMMCAaHUE MPUMEPAMHU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUA;

POTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXKHOCTHM TMPOTEKAHUS XUMHUYECKUX MPEBpallleHUid B
Pa3IMYHBIX YCIIOBUSX;

BEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSAPHYIO W MOJISIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOro »dJeMeHTa 1o Qopmye
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKITny;

MPUMEHSATh OCHOBHBIC OIEPAIlMU MBICITHTEIBHON JEATEIRHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 0000IIeHUEe, CUCTeMaTU3aluio, Kilaccu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJI M3yYEHHUS CBOWCTB
BEIIECTB M XHUMHUYECKHX pEaKIHMi, eCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HAHUS — HAONIOJCHWE, W3MEpPEHWEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

ClIe0OBaTh  NpaBWIaM  TOJIb30BAaHUS  XMMHYECKOM  TOCYI0M U
7abopaTopHbIM  000PYJIOBAaHMEM, a TaKXke IMpaBuiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO0 TOJIYYEHUI0O WU COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MacCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IICIIOYEH U KUCIIOT C TTOMOIIBIO HHIUKATOPOB
(;rakmyc, heHondTaiend, METUIOPAHK U JPYTHUe).

K konIy o0ydeHus B 9 Kj1acce IpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKpbhIBaThb CMBICI OCHOBHBIX XHUMHUYECKHUX TIOHSATHWA: XUMHUYECKHUI
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XMMHUYECKasl peakliys, XUMUUECKasl CBsA3b, TEIJIOBOU 3(PexT
peakuuu, MOJb, MOJIAPHBIM  00BEM,  pPACTBOp,  AJEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJMTHYECKAS IUCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTalu3aTop, XHWMHUYECKOE paBHOBecHME, OOpaTHUMble U



HEoOpaTUMBbIE peaKlUU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKITHH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
aTIOTpoTUsA, aM(POTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW peaKkUuu, MpEeAeiabHO IOMyCTUMAas
xoHuentpaus I1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATUUA U
MPUMEHSTh 3TU NOHATHUS MPU ONMCAHUH BEIIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBieHUs (popmyi
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OTIPENICIISITh BAJIGHTHOCTh U CTENIEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpeneaéHHOMY KJacCy COEIMHEHU 1o ¢GopMmyaMm, BHI XUMHYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METa/UNIMYecKas) B HEOPraHUYECKHX
COCIMHEHUSAX, 3aps]] UOHA 10 XUMHYECKON (opmyJtie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPAaX HEOPTraHWYECKUX COCIUHEHUH, TUI KPUCTATIMUYECKOMN
PELIETKHA KOHKPETHOTO BELIECTBA;

packpeiBate cMbica [lepuommueckoro 3akona /J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATH W XapaKTepU30BaTh
TabnuuyHyto Gopmy llepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg noArpynmna (A-rpymnma)y M «1modoyHas
noarpynmna (b-rpymma)», mMamele u OoJybllIM€ TEPHOJbI, COOTHOCHUTH
0003Ha4YCHHUsS, KOTOpPbIE HMMEIOTCS B TEPUOAMYECKOM TabmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, oOOIllee YHCIO DJIEKTPOHOB U
pacmpenieieHde HMX MO0 DJJICKTPOHHBIM  CJOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTU B M3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npeaenax MaJlblX NEPUOJIOB U IIaBHBIX MOJATPYIN C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBY YYacTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PdEeKTy, M0 U3MEHEHHUIO CTETICHEW OKUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBa TIPOCTBIX M CJIOXKHBIX BEIECTB, TMOJTBEPXKIas OIMNUCAHUE
NpUMepaMHi MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIINM;

COCTaBIISITb YPAaBHEHUSI AJIIEKTPOJMTHUYECKOM JUCCOLMALUM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMEHa, ypaBHEHHUS pEaKIUi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIHO-BOCCTAHOBUTEIBHBIX PEAKITUH
MIOCPEICTBOM COCTaBJICHHS JICKTPOHHOTO OaraHca dTHUX PEaKITHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYI0 W MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIeMEHTa 1o ¢opMylie
COCIMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKITny;

coON0aTh  MpaBWjia  MOJIB30BAaHUS ~ XMMHYECKOW  MOCyAOW H
7abopaTopHbIM  000pYy/IOBaHHEM, a TakkKe I[paBuja OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHHIO W COOHMpaHHUIO
ra3o000pa3HbIX BEIIECTB (AMMHUAKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIWUW, TOATBEPKIAMONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMUI-,
uonu-, kapbonat-, ¢ocdar-, cuiIHMKar-, cyiabdar-, THAPOKCUI-UOHBHI,
KaTHOHbI aMMOHUS M HMOHBI M3YYEHHBIX METAJLIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEILHON JESTEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O00O00IeHne, CHCTeMaTU3alNio, BBIIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3EH — MJIsi WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, eCTeCTBEHHO-HAy4YHBbIC METOAbl TIO3HAHUS —
HaOJFOICHUE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIIEPUMEHT (pEasIbHBIA U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBO 4yacosB
Ne HaumenoBaHue pa3iesioB u dnekTpoHHbIe (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pasnen 1. [lepBoHavanbHble XUMHUYECKHE MOHATHSA
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
JelnoBeKa
BerectBa 1 xumMuueckue bubnunoreka [JOK
1.2 15 1
peaxkiuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3pes 2. BaskHeiimne npeacTaBuTe Il HEOPraHUYECKUX BelleCTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 bu6mmoreka IIOK
' 00 okcumax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bubnunorexa LIOK
2.2 8 1
7 COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsr. [lonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBAHHUAX https://m.eds00.ru/7f41837¢c
OCHOBHBIE KJIaCCHI
24 11 1 1 but6mmoreka [IOK

HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckas cBsi3b. OKHCJINTENbLHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

[lepronnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK

31 XAMUYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
Xumu4deckas CB3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro o pasperty 15 https://m.edso0.ru/7f41837c
PeszepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uuppoBbIe
Ne /i P Konrtpoabnbsie IIpakTHueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpeHnue u yriy0OneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIeJioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubanorexa [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAs! AUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJlJIBI M HX COeTMHEHHUS
51 OO6m1as XxapakTeprucTUKa XUMHUECKUX 4 1 bubmmorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepruCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUIECKIX
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO61as xapakTepuUCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yraeposa u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro o pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka IIOK
3.1 Obmue cBoRcTsa MeTATIOR 4 https://m.edso0o.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 QKHEHNIINEe METAIIEL U UX COEIUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 oKpyKammas cpeaa
4.1 BerectBa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHoOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IlpakTnyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponp XMMUU B KU3HA 1 bu6mmoreka [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTHE 0 METOAAX TTO3HAHUS B XUMUU 1 bubmmorexa [JOK

8 https://m.edsoo.ru/ff0d227e
ITpakTryeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOPUU U IPUEMBI 1 1 bubnunoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceilt (Ha mpumepe 1 1 bubmmorexa [TOK

s N PUMED https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU MTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL I MOIICKY L https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie U CIIOXKHBIE BENIECTBA 1 bubmmorexa [JOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YICHHE 1 bubmorexa [JOK

YHHPHOC Y https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
ummteckas opmya. Barentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX JIECMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1075 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmoreka [IOK
MomnsipHast macca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUEe U XUMHUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBus NpOTEKaHUSA bubnuoreka [IOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Breranciienus konmaecTBa, MacChl
17 BEIECTBA [0 YPABHCHUSIM XUMHYCCKUX bubmorexa HOK
B . P https://m.edsoo0.ru/ff0d5708
peakmuit
Knaccudukamus xuMru4ecKux peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e Bubmmorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBI1-
19 sHuuKIoneauct. O000ICHHE 1 bubmorexa HOK
t pHCT: Hvl https://m.edsoo.ru/ff0d40c4
cHucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubmuorexa [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bubmuoreka [IOK

Bo3ayxa. Kucmoposm — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

duszndyeckre ¥ XUMUUECKHE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
pOa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOslI MoTy4eHus KUCI0poia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa HOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peakLuu, MOHATHE O bu6mmorexa [IOK
TEPMOXHUMHYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIAX
TormBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0 bubmorexa LHOK
P A%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITony4yenue u coOMpaHue KHCIOpo/Ia bubmmorexa [TOK
Y . p POAa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka LIOK
BemecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 CrniocoObl nmosty4eHus BOAOPoa B bubmuorexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
bu6mmnoreka [JOK
31 «ITonmydenne u coOupanue BOJI0OpOa,

W3y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo €ro U3BECTHOM bubmmorexa [JOK
= . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenust 005EMOB ra3oB Mo
34 aBHEHUIO PEaKIMK Ha OCHOBE 3aKOHA bubmmorexa [TOK
7P N Peaie . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 Du3nYeCKre 1 XMMUYECKUE CBOKWCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HIGI:HaCBI peHHLIIe) aCTBOPBI MH:ICCOBaSI bubmmorexa [JOK
B PACTBOPEL. https://m.eds00.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpoOB C bubnuoreka LIOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCUpUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmuorexa [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMHUYECKHE CBOMCTBA bubmmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMCHKIATypa,
46 CHOCOéBI: OJI q)eHI/Iﬂ XHMHquKHe bubmorexa [IOK
. y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 I'enernueckas cBsI3b MEKy KJIacCaMu bubnunoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edso00.ru/00ad9a50
bu6mmoreka [IOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
m 8 https://m.edsoo.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHEBIE KJ1aCChl HCOPTaHUYECKHX bubmorexa LOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[IepBbIe MONBITKU KJIACCU(DHUKALIMU
51 XI/II\I/)[I/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoaHbIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas CHCTEMA XUMHYECKUX bubmorexa HOK
pHOZA https://m.edsoo.ru/00ada52¢c
anemeHToB /1. I. Menaeneena
bubmnoreka [JOK
53 [Tepwoapl, TPYIITBI, TOATPYIIITHI nbmmorexa I1

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 siaep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U nipakTuku. /. W. bubnunoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUuH
58 DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnnorexka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hortnast xiirecias coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XUMUYECKast bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOMsIpHAs XUMHUYECKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHE okHCCHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OkucnauTeny 1 BOCCTAHOBUTEIU bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonrtponbHas padora Ne4 o reme bubmuoreka [IOK
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«CTtpoenne atoMa. XMUMHUYECKasl CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBHbIil ypok. O600ICcHHE 1 1 bubnnoreka [JOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c
67 PesepBHrlit ypok. O6o0mieHue u 1 bubnmoreka [JOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
68 PesepBHelil ypok. O6o0mIeHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
Ilepuoanueckuii 3aK0OH.

1 Ilepuoanueckas cucrema 1 bubnunoreka [JOK
XUMHUYECKHX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX HIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Kitaccudukanust ¥ HOMEHKIJIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHU4uecKOM CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel no reme

5 «IToBTOpEHUE U yriayOsieHue 3HaHuH 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 kiacca»

5 Knaccugukarus Xummuueckux 1 bubnnorexa [JOK
peakLuii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LIOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoruanmu. CUibHbBIE U c1a0ble buGnnorexa LIOK
a T(HATTH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS pPeaKIINA buGnnorexa LIOK
yp peakit https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KACIOT U
12 OCHOBAHUI B CBETE IIPeACTABICHUI bubmmorexa LOK
pvﬂ https://m.edsoo.ru/00add5d8
00 PIIEKTPOIUTUYECKON JUCCOIIUAIIUI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHNAN 00 bubnmorexa LOK
e . https://m.edsoo.ru/00add8b2
ANEKTPONTUTUYECKON TUCCOIIUAITUT
14 TToustue o runpomze coien bubnmorexa LOK
AP https://m.edsoo.ru/00add9d4
O06o001mIeHNEe U CHCTEMAaTH3aIHS bubmuoreka [JOK
15 .
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemrenne skcriepuMeHTaIbHBIX Eubmiorexa LOK
P https://m.edsoo.ru/00addbfa
3a1a9»
Kourponsnaas padora Ne2 o teme
17 <<3HCII:()T OJII/ITIf‘leCKa}I HCcCOoLAaIUs bubmmorexa LHOK
p A AL, https://m.edsoo.ru/00addecQ
XVMUYECKUE PEaKIUU B PACTBOPAX)
OO0mras XxapakTepucTHKa rajJoreHoOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopoa. CossiHast KUCIIOTa, bubnnorexka [HJOK
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XUMUYECKHUE CBOMCTBA, MOJTYyUYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «IToryueHne cOITHON KUCIOTHI,
Y . N https://m.edsoo.ru/00ade348
U3y4YEHUE €€ CBONCTBY»
Bbruuciienus no ypaBHeHUsIM
21 XUMWYECKUX PEAKILUNA, €CII OQUH U3 Bubmorexa ITOK
P ’ https://m.edso00.ru/00ade488
pEeareHToB J1aH B N30BITKE
99 OO11ast XapaKTepUCTHKA 3JIEMEHTOB bubnnorexa [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnotpornHbie MOAU(DUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ cCOeTUHEHUI bubnuorexa [JOK
B IIpupoJe. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo1, CTpOCHHUE, bubnunoreka [JOK
duznyeckue 1 XuMUYECKHE CBONCTBA https://m.edso0.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTA,
25 ¢du3nUeckrue U XMMUYECKHE CBOMCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XUMHUECKUE PEaKINH, JIeXKAIIIE B
OCHOBE ITPOMBILIIEHHOT'O CIIoco0a
26 MIOJTyYEHUs] CEPHOMN KUCIIOTHI. bubnuoreka LIOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollel Ccpeibl COeAMHEHUSAMU
cepbl
97 BrrunciieHue MaccoBOi OJIM BBIXO/1a bu6mmorexa [IOK
IIPOJIYKTa pEaKkLUu https://m.edsoo.ru/00adec8a
28 OO01mast xapakTepuCcTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynnsl. A30T, pacripocTpaHeHHE
B Iipupoze, Gpu3ndeckue u
XMMHUYECKHE CBOWCTBA

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

AMMHaK, ero Gpu3nvecKue u

bubmuoreka [JOK

29 XAMUYCCKHE CBOMCTBA, IOIYUYCHUE U
Y https://m.edsoo.ru/00adf004
IPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITomy4yeHre aMmMHaKa, U3y4eHUe ero bubmorexa HOK
> Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KuC0Ta, e€ pusnueckue u bubnnorexka [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuii. XuMHU4YeCcKoe bubmorexa LHOK
yAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (I)OC(%)O pHaﬂ KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u Bubnmorexa LIOK

p o https://m.edso00.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIyYCHHE
Ucnonb3oBanue pocdaTtos B

34 KaueCTBE MUHEPATBHBIX YI0OPEHUH. bubnuorexa [JOK
3arpsi3HeHue NPUPOJHON Cpe/Ibl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacpocTpaHeHHE B

35 npu i Ie[ EHSHIEIGCKI;)JG Y XUMHYECKUE Bubmmorexa LIOK

p P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcunsl yraepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKoJIoTUYecKre mpoodIeMBbl,
CBsi3aHHBIE ¢ OKcHIoM yriaeposa (1V)

37 VYronpHas KUCI0Ta U €€ COTN bubmoreia OK
https://m.edsoo.ru/00ae006¢c
[IpaxTuueckast padora Ne 4 o reme

38 "IlosrydyeHune yrieKuciioro rasa. bubmuorexa [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIC TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepoIa
40 Kpemnwuii u ero coennuenus bubnmorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckast pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnunoreka [JOK
«Baxneine HeMeTaJIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUSY
KonTtponbHas padora Ne3 o reme

42 «Baxneine HeMeTaJJIbl U UX bubmotexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUSDY
OO01mas XxapakTepruCcTHKa XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METAJINYECKask KpUCTaIMYeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckre CBOMCTBa
METaJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.

N bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH Psift

HaIpsKEHUN METaJNIOB

https://m.edsoo.ru/00ael1156
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OO6u1me crnocoObl MoTyueHHs
MmeTauioB. CruiaBel. Beruucienus mo

45 ABHEHUSIM XUMHUYECKUX PEaKIil bubnnorexa [IOK
yp PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
IpUMeECH
46 [ToHsTHE O KOPPO3UH METAIUIOB buGnnorexa LIOK
PP https://m.edso00.ru/00ael1278
bu6mmoreka [IOK
47
IHenoumpie MeTaibl https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ TUAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuoteka [JOK
KaJIbILIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiimme coefuHEHUA KAJIbIIUSA bubmmorexa LOK
a H https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "XXEcTKkoCTh BOABI M METOAEI €€ bubmmorexa [TOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [IOK
4 A I
S JTEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, TMIAPOKCHUIBI U COJIU JKelle3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNe U CUCTeMAaTH3aIH
3HAHUU
[TpakTuueckas padora Ne 7. Pemnenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnnoreka [JOK
«BaxHelmue MeTamibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Boruncnenus mo ypaBHEHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OUH U3
50 peareHToB J1aH B U30BITKE WU bubnunoreka [JOK
COACPKUT IpuMecH. Beraucienus https://m.eds00.ru/00ae1750
MacCOBOM J10JIM BBIXOAA IPOIYKTa
peakiuu
61 O000I11IeHNE U CUCTEMATU3ALUS
3HAHUN
KonTponbhas padota Ne4 o teme
62 «BaxuHelmme MeTamibl 1 UX
COEIMHEHUS
63 BemectBa u matepuansl B bu6mmoreka [JOK
MTOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHNE bubnuoreka LIOK
OKPYXKarOIIEeH Cpeabl https://m.eds00.ru/00ae4270
65 Ponp xumuu B pelieHuu bubnnorexa [JOK
9KOJIOTUYECKUX MPOOIIeM https://m.edso00.ru/00ae4270
66 PesepBHblii ypok. O60011eHE U bubnmoreka [JOK
cUCTeEMaTH3alus 3HaHUH https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O60011IeHNE U bubnuorexa [IOK
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMaTHU3alus 3HaAaHUN

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

68

PesepBHbIil ypok. O6001ICHNE 1
crucTemMaTu3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

UHTEPHET
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