MMWHHUCTEPCTBO MPOCBEIEHUS] POCCUICKO ®EJIEPALIMHA

JenapramenT o0pa3oBanusi Bosioroackoi ods1acru

YupasJiienne o0pa3zoBanusi AaMuHucTpanuu Kaxyiickoro MyHMIunajabHOro

okpyra BoJsoroackoi ooactu

MBOY "Kapnyiickas CII Nel"

PACCMOTPEHO

Ilenarornueckum
COBETOM IIIKOJIBI

Porosa JI.M.

[Ipotokoin Nel ot «30» 08
2023 r.

PABOYASA ITPOI'PAMMA

(ID 3739903)

YTBEPXIEHO
Jupektop

Porosa JI.M.
ITpukaz Ne 265 ot «30» 08
2023 1.

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

n.Kanyii 2023 r.

TSt oOydJarommxces 8 — 9 KimaccoB



HHOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1o XMMUU Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus COCTABICHA HA OCHOBE
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHON MpPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Takxke Ha OCHOBE (denepanbHOM
pabodeil mporpaMMbl BOCIIUTAHUS U C YICTOM KOHIICIIIUU MPEMoAaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit @eaepannu.

[Iporpamma 1m0 XMMHHM Ja€T MpEACTaBICHUE O IENAX, OOIIeH cTpaTernu OOydeHHUs,
BOCIIUTAHMSI W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHU YYEOHOTO MpEAMETa, YCTaHABIMBACT
o0s13aTeIbHOE TIPEAMETHOE COJIepKaHUe, MPeyCMaTPUBAET pacIpeiesieHne ero mo KjiaccaMm u
CTPYKTYPUPOBAHHE MO pa3jenaM U TeMaM MPOrpaMMbl IO XUMHH, ONPEACIISIET KOJTNYECTBEHHbIE
M KA4YEeCTBCHHBIC XapaKTEPUCTUKU COJACP)KAHUS, PEKOMEHIAYEMYIO IOCIEI0BAaTEIbHOCTh
W3YYECHHS] XUMHUU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU y4eOHOTO
Ipolecca, BO3PacTHBIX 0COOCHHOCTEH 00y4JaromuXcsi, ONpeaeisieT BO3SMOKHOCTU TpeaMeTa AJis
peanuzanuu TpeOOBaHUIl K pe3ylibTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTEbHON MpPOrpamMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a Tak)Ke TPeOOBaHUM K pe3yabTaTaM 00y4eHHsS] XUMUU
HAa YpOBHE IMeNell W3y4deHHs] TMpeIMeTa U OCHOBHBIX BHAOB Y4eOHO-TIO3HABaTENbHOM
JEeSTEIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4eOHOTO COJEpKaHusI.

3HaHUE XUMHH CITY>)KUT OCHOBOH JUIsi JOPMHUPOBAHUSI MUPOBO33PEHHUS 00YJaIOIIErocs, ero
MIPEJICTABJICHUIA O MAaTePUAIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT POPMUPYEMBIC XUMUCH
MPEACTABJICHUS O B3aUMOIIPEBPAIICHHUSIX YHEPTUN M 00 IBOJIIOIIUYU BEIIECTB B IPUPOJIE, O MYTAX
peuieHus TH00aNbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUA YEJIOBEUECTBA — CHIPbEBOMH,
SHEPreTHYECKOH, MUIIEBOM U HKOJIOTHUECKOi 0e30MmacHOCTH, TPOOIeM 3paBOOXPAHEHHS.

N3yuyenue xumuu:

CIOCOOCTBYET pean3aliii BO3MOXHOCTEH /I cCaMOpa3BUTUS U (POPMUPOBAHUS KYITBTYPhI
JUYHOCTH, €¢ 001Iel U PyHKIIMOHATIEHON TPAaMOTHOCTH,

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEHN 00y4aromuxcs,
HaBBIKOB WX  CaMOCTOATENbHOW  y4eOHOW  JEATETbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUHM, HEOOXOIMMBIX Kak B TOBCEJHEBHOW JKM3HH, TaKk U B
npodeccnoHaNbHOM e TENbHOCTH,

3HAKOMHUT CO CHEeUU(PUKON HAYYHOTO MBINIJICHUS, 3aKJIaJIbIBAET OCHOBBI IE€JIOCTHOTO
B3TJIsi7]a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArloM B (HOPMUPOBAHUU
€CTECTBEHHO-HAYyYHON TPaMOTHOCTH O0yYarOIIUXCS;

CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K TIPUPOJAE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B DKOJOTHYECKOE OOpa3OBaHHE
o0yJaronmxcs.

JlaHHble HampaBlieHUs B OOYYEHWH XUMHUHU 00ECIEYHBAIOTCS CHEU(BUKON Coaep KaHus
y4eOHOTO TIpeMeTa, KOTOPBIA SBISETCS TIEAArOrMYecKd aJalTHUPOBAHHBIM OTPAKCHHEM
0a30BOI HAYKH XUMUU Ha OTPEJICIICHHOM JTare e¢ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3OBaHMS OPUEHTUPOBAH Ha OCBOEHHUE
00y4aIOIUMHUCS CHCTEMBI NIePBOHAYAIBHBIX MOHITHI XHUMHH, OCHOB HEOPTaHMUYECKON XUMUHU U
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TTOHSITHI OPTraHUYECKON XUMHH.

CtpykTypa coaepkaHHsI MPOTPaMMbI MO0 XUMHH c(HOpMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxona kK e¢ u3zydeHuto. Copep:kaHue CKIIAJbIBACTCSI U3 CHUCTEMbl MOHITHH O XHMHUYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBl TMOHATHHA O XUMHYECKOM peakuuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OpPraHHM30BaHbI MO MPHUHIUITY IMOCIEAOBATEILHOTO Pa3BUTHA 3HAHUN Ha OCHOBE
TEOPETUUECKUX MPEACTaBICHUIN pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YU€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;



— MPEJICTaBICHUH 00 AJIEKTPOIUTHYECKON TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMaTPUBAIOTCS HA OCHOBE YMIIMPUUYECKU NIOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYroMYy,
BBINONHSSL (DYHKIUU OOBSICHEHHMS] U IMPOTHO3HPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEM
IIPAKTUYECKOI0 IPUMEHEHNUS U TIOJyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe MHpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HOPMUPOBAHMIO TPEACTABICHUS O
XMMHYECKOM COCTABJISIONICH HAay4yHOM KapTUHBI MHpAa B JIOTUKE €¢ CUCTEMHOW MPHUPOJIbI,
LIEHHOCTHOT'O OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METO/IaM I03HaHUA B Hayke. M3yueHue xumuu
IIPOUCXOJUT C TMPHUBJICYEHUEM 3HAHUH M3 PAHEE M3YYEHHBIX YUYEOHBIX IPEIAMETOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 knaccel» u «Pu3uKa. 7 Kjaacc.

[Tpu n3yueHnn XUMHUUA TPOUCXOTUT (POPMUPOBAHHIE 3HAHNI OCHOB XMMUYECKON HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKON JIEATEIFHOCTH YElIOBeKa U KaK OJIHOTO
13 KOMIIOHEHTOB MUPOBOW KyJbTYpPHI. 3a/adya y4eOHOTO MpeaMeTa COCTOMT B (pOPMHUPOBAHUM
CUCTEMBl XMMHYCCKHX 3HAHUM — BaXXKHEHIMHUX (DAKTOB, MOHSATHH, 3aKOHOB W TEOPETUYCCKHX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHWH MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKd, B
MPUOOIICHNY K HAYYHBIM METOAaM ITO3HAHUS MIPH U3YICHHUH BEIIESCTB U XUMUYCCKUX PEaKInid, B
dbopMUpOBaHMHM ¥ PAa3BUTUU I[IO3HABATEIBHBIX yMCHHM W WX MPUMCHCHHH B Y4eOHO-
MO3HABATEIBHON U yu4eOHO-HMCCIEI0BATENbCKON AEATEIbHOCTH, OCBOCHHU MPaBHI 0€30I1acHOTO
oOpalIeHus C BEUIECTBAMU B IIOBCETHEBHON KHU3HHU.

[Ipu W3y4eHWH XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs Ba)KHOE 3HAYCHHE
MpUOOpPETN TaKKe LeJH, KaK:

— (bopmupoBaHNEe UHTEIIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOI K camMo00pa3oBaHUIO,
COTPY/ZHUYECTBY, CaMOCTOSTEIILHOMY IPHHATUIO PpEIIeHUH, CIOCOOHOM amanTupoBaThes K
OBICTPO MEHSIIOIUMCSI YCIIOBHSM XKHU3HH;

— HaINpaBJIEHHOCTh OOyYEHHs Ha CHUCTEMaTHYecKoe MpuoOLIeHHe OoOydJarommxcs K
CaMOCTOATENIbHOM  IO3HABAaTENIbHOW  JEATEIbHOCTH, HAyYHBIM  METOJaM  IO3HAHMS,
(hOpMUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreueHre YCIOBHM, CMOCOOCTBYIOIIUX NPUOOPETCHUIO OOYYArOIIUMUCS OIBITA
Pa3HOOOpa3HON JESATENLHOCTH, MO3HAHHMS M CAMOIO3HAHWS, KJIIOYCBBIX HABBIKOB (KITFOUCBBIX
KOMITETCHIHIT), UMCIOIMX YHUBEPCAIbHOE 3HAYCHUE [UIS PA3IMYHBIX BHIOB JCATCIHHOCTH;

— ¢opmupoBanue obmel GYHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quclie YMEHHH OOBSCHATh M OLICHUBAThH SIBICHUS OKPYXKAIOLIETO MHUpPA, UCTOIb3Ys 3HAHUSA H
OTBIT, TOJYYCHHbIE MPU M3IYUYEHUU XUMHUHU, TPUMEHATh WX TMPH pEHIeHUH MpodieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH €ATENbHOCTH;

— (opmupoBaHue y 00yJaromuxcs r'yMaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUs [IEHHOCTH
XUMHAYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTUYECKU 11eJIecOoO00pa3HOro MoBeleHHs B OBITY H
TPYAOBOHM IEATEIBHOCTH B LEJIAX COXPAHEHMsI CBOETO 3J0POBbsl M OKpPYXKAIOIIEH NMPUPOIHON
Cpelbl;

— pa3BUTHE MOTUBALMHU K 00YUEHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoduiis 1 HaNpaBIEHHOCTH JabHEUIEro o0yyeHusl.

OO1ee ynCiio 4acoB, OTBEJACHHBIX Ui M3yYEHUS XMMHUHU Ha YpPOBHE OCHOBHOI'O OOILETro
obpasoBanus, coctaBiser 136 wacoB: B 8 kiiacce — 68 yacoB (2 vaca B Henenro), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBOoHaYa/IbHBbIE XMMHUYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XMMHUM B KW3HM 4Ye€JIOBEKa. XHMHUA B CHCTEME HayK. Tena u
BemecTBa. du3znueckre CBOMCTBAa BeUIECTB. ArperatHoe cocrosiHue BeniecTB. [lonsTtue o
METO/IaX IMO3HAHUS B XUMHH. YHCThIe BemecTBa u cMecu. CriocoObl pa3enieHus] CMECeH.

ATOMBI M MOJIEKYJbl. XHUMHUYECKHE 3ieMeHThl. CHMBOJIBI XHMHYECKUX 3JIEMEHTOB.
[IpocTbie u cioXKHbIE BelIeCTBA. ATOMHO-MOJEKYJISIPHOE YUCHHE.

Xumuueckass Qgopmyna. BaneHTHOCTh aTOMOB XHUMHYECKHX JJEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENbHASI aTOMHAs Macca. OTHOCUTENbHAS MOJIEKYJISIpHAS
Macca. MaccoBasi 105151 XMMUYECKOIO JIEMEHTA B COEJUHEHUH.

KonuuectBo BemecrBa. Monb. MoinspHas macca. B3auMocBs3p koiaumdecTBa, Macchl U
YHclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuetsl o hopMynaM XMMHUYECKHX COCTUHEHUI.

@u3znueckue M XMMHUYECKHE SIBICHHUS. XUMHUYECKAsl peakluss M €€ IMPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKUE ypaBHEeHUs. Kinaccupukanus XuMUYECKUX PeaKInii
(coenunenus, pa3ioKeHUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOHM MOCYI0M#, MmpaBuiamMu paboThl B Ja0OpPaTOpUH U MPHUEMAMHU
oOparieHusi ¢ 1abOpaTOpHBIM OOOpPYIOBAaHUEM, M3yYEHHE M OMHCaHHE (DU3MUECKUX CBOWCTB
00pa3oB HEOPraHMYECKUX BEIIECTB, HAO0AcHHEe (GU3NUeCKUX (ITaBJICHUE BOCKA, TasTHHE JIb/IA,
pacTupaHue caxapa B CTYNKE, KMIICHHE M KOHJCHCAIMsI BOJABI) U XMMHUYECKHX (FOPCHHE CBEYH,
MpOKATMBaHNE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBUE Mella C KUCIOTOMN) SIBJICHUH, HaOII0IcHHE
U ONWCaHWE TMPHU3HAKOB MPOTEKAHUS XMMHYECKHX peaknuii (pasnokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPHIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWH, B3aUMoOjeiicTBHe kenme3a ¢ pactBopoM conu memu (1), w3ydeHwe crocoOoB
pasfeneHrs CMeceil: C TMOMOINbI0 MarHuTa, (UIbTpOBaHWE, BBIMAPUBAHHUE, TUCTHILISAINS,
xpomatorpadus, TMpOBEIEHHWE OYUCTKM TMOBAPEHHOW conM, HAONIOACHHE U ONMUCAHHE
pe3yiabTaTOB MPOBEAEHUS ONbITA, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHMSI MAcCChl, CO3JaHHUE
MoJIesiel MOJTeKy (IIapOCTEePIKHEBDIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 37I€MEHT M MPOCTOE BEIIECTBO.
HaxoxeHue KUCaopoaa B npupoie, GU3NUECKre U XUMHUYECKHE CBOMCTBA (peakiiuu TOPEHus).
Oxcunpl. Ilpumenenue kucnopoga. CrmocoObl TONydeHUs KucIopojga B Jabopatopuu U
MPOMBIIIIeHHOCTH. KpyroBopot kucinopoaa B mpuponae. O30H — ajuioTpomHas MoaudUKaIus
KHCIIOpO/Ia.

TemnmoBoit 3¢hdekT XuUMUYECKOW peakiui, TEePMOXUMHUYECKHE YpaBHEHHS, OK30- U
SHJOTEPMUUYECKHE peakIuu. TOIUIMBO: Yrojdb W MeETaH. 3arps3HEHUE BO31yXa, YCHICHHE
napHUKOBOTO 3 (dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — snemenT u npoctoe BemectBo. Haxoxaenue Bogopoia B IpUpoJe,
(hU3UYeCKre U XUMUYECKUE CBOMCTBA, MPUMEHEHNE, CIIOCOORI moyueHus. Kuciorer u comnm.

Monsipablii 00BEM Ta30B. PacueThl 10 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBorcTBa BoAbl. Boxa kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACHIIICHHBIE PAcTBOPHI. PacTBOpMMOCTH BEmIECTB B Bojae. MaccoBas 10Jis BeEIIeCTBa B
pactBope. XUMHUYECKHE CBOMCTBA BOJbl. OCHOBaHUs. Poyib pacTBOPOB B MPUPOJE U B JKU3HU
yenoBeka. KpyroBopor Boasl B npupone. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOHBIX BOJI.

Knaccudukanus nHeopranumdecknx coeaumHenuit. Oxcuapl. Knaccudukaius OKCHIOB:
cosieobpasyromnie (OCHOBHBIE, KUCIIOTHBIE, aM(pOoTepHbIe) B HecoseoOpasyomue. HomeHnknaTypa
okcu10B. U3nueckrne U XUMHUYECKHE CBOMCTBA OKCUIO0B. [loyueHue OKCuaoB.



OcnoBanus. Kmaccudukaryst OCHOBaHMH: IICIOYHM U HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBaHuii. ®PU3MYECKHME M XUMHUYECKUE CBOWCTBAa OcHOBaHuM. [lomydenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kucnor. Ousnueckue U XUMHUYECKUE
cBoiicTBa KUCIOT. P akruBHOocTH MeTtaiuioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coneil. @usnyeckue U XuMuueckue cBoiictBa cosei. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKIy KIIACCAMH HEOPTAHUYECKUX COCUHEHUN.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpEeJICICHUE COICPIKaHUs KUCIOpOoaa B BO3yXe, MOJIyueHHE, coOOupaHue,
pacro3HaBaHHE W HW3YyY€HHE CBOWCTB KHCIIOpOJa, HaOIIOJEHUE B3aUMOICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHHS M IMPEKpalleHus: ropeHus (mokapa), 03HAKOMIICHHUE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHHUE WX CBOWCTB, TOJYy4YeHHE, COOMpaHWe, pPaclO3HABaHUE W
M3yueHHE CBOWCTB Bojopoaa (ropenwe), B3ammojaeicTBHe Bogopogaa ¢ okcuaom memu (1)
(BO3MOXKHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB), HAOJIOICHHE 00PA3I0B BEIIECTB KOJHMYSCTBOM
1 momnb, uccienoBaHre OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C PA3IMYHON pPaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOM MacCcOBOM J0Jie pAacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBHE BOIbI C MeTaulaMu (HATpHeM W KajblieMm) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB), HMCCIIECAOBaHNE OOPa3llOB HEOPraHHUYECKMX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOIto/IeHne M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAaX KHUCIOT W IIENOYeH, W3ydeHHE
B3aumozeicTBus okcuma Mmenu (I1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaLUIaMH,
peakuuil HeWTpanu3aluM, I[OJIYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJljla IPyTuM U3 PacTBOpa COJIH, PEILIEHUE IKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHelmme
KJIACChI HEOPTaHUUYECKUX COEANHEHUI.

IMepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xumu4yeckux jiemeHtos J[. H.
Menpeaeesa. CTpoenne aToMoB. XuMHYecKas cBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE
peakuuu

IlepBble MOMBITKY KJIACCU(PUKALINN XUMUYECKUX J1eMEHTOB. [IoHsATHE 0 rpynnax cXoJHbIX
9NeMEeHTOB  (IEJIOYHBIC W  INEJIOYHO3EMENbHBIC METaJUlbl, TaJOreHbl, WHEPTHBIC TIas3bl).
DeMeHTBbl, KOTOpble 00pa3yoT aM(OTEpHBIE OKCUIBI H THIPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuomumueckass cucrema Xumuyeckux odiaemeHToB J[[. U.
MenneneeBa. Kopotkonepuonnas u amuHHonepuogHas ¢opmbl llepuonnueckoil cucremsl
xumuyeckux onemeHtoB JI. M. Menneneesa. Ilepuonsl u rpynmsl. DU3UYECKUN CMBICT
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPHO/Ia U TPYIIIIBI dJIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX szxep. M3oromsl. Onektponbl. CTpoeHune
3JIEKTPOHHBIX 000JI0ueK aTOMOB TepBbIX 20 XMMHUYecKuX 31eMeHToB [leprnonuueckoil cucteMsl
J. W. MenneneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJIEMEHTAa IO €ro IOJIOKEHHIO B
ITepnonnueckoii cucreme /I. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS paJlyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIUTMUECKUX U
HEMETAJJTMYECKUX CBOMCTB 0 TPYIaM U MepUOIaM.

3nauenue [lepuonnueckoro 3akoHa u [leproauueckoit cCTEMbl XUMUYECKUX AIIEMEHTOB
JUIS pa3BUTHA HayKu U nipakTuku. JI. . MenneneeB — yueHBIN U TpakJaHUH.

Xumnyeckas cBsi3b. KoBaneHTHas (MoyisipHast 1 HETIOJSIPHAsT) CBSI3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKHUX JIEMEHTOB. FlOHHAas CBA3b.

Crenenp okucieHus. OKUCIUTEILHO-BOCCTAHOBUTENBHBIE peakluu. [Iporeccsl
OKHCJIEHUS U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJACWCTBHUE TUIPOKCHIA
LIMHKA C PacTBOpPaMU KHCJIOT U ILEJIOYEH, MPOBEACHUE OMNBITOB, WIUIIOCTPUPYIOLINX HMPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpeHUE, PEaKIIUK PA3IOKCHHUS, COSAMHEHHUS).

Meostcnpeomemmnuwie ceasu



Peanm3arust MeXMpeAMETHBIX CBS3€H MPU U3YYEHUU XMMHH B 8 KIIACCe OCYIIECTBISCTCS
4yepe3 HCIOJb30BaHUE KaK OOIMMX EeCTECTBEHHO-HAYYHBIX IIOHATUM, TaK W TIOHATHH,
SIBJISIFOIIUXCSL CHCTEMHBIMU JUIS1 OTAEJIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHATHS. HAy4dHBIM (haKT, THIOTE3a, TEOpPHs, 3aKOH,
aHaJIN3, CUHTE3, KIaccu(uKaIus, MIepuoIMIHOCTh, HAOIIOACHHE, YIKCIIEPUMEHT, MOJICIIUPOBAHHE,
HW3MEPEHHE, MOJIEIIb, SIBJIEHHUE.

@dusuka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIBI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, JJCKTPHUSCKUU 3apsij, BEIIECTBO, Telo, OOBEM, arperatHoe
COCTOSIHME BEINEeCTBa, ra3, (pU3WYECKHe BEIWYUHBI, €IWHUIBI M3MEPEHHUs, KOCMOC, TUIAHETHI,
3Be3a6l, ColHIe.

buonorus: porocunres, npixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MuHEpayibl, TOPHBICE TOPOABI, IIOJIC3HBIC
HCKOIIaeMbl€, TOIIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 Xumuuyeckasi peakuus

Ilepuonuueckuit 3akoH. Ilepmomuueckass cucrtema xumMuueckux 3memMeHToB J[. U.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB XUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX IEPUOAOB, Kalus, KaJbIUsi MU MX COCIWHEHUH B COOTBETCTBUU C
MOJIO)KEHUEM 3JIEMEHTOB B [leproinueckoil CucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUABI XUMUYECKON CBA3U. THIBI KPUCTALIMYECKUX PEIICTOK,
3aBUCUMOCTbH CBOMCTB BEIIIECTBA OT TUIIA KPUCTAJUTMYECKON PEIICTKU U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanys v HOMEHKJIATypa HEOPraHMYECKHMX BeIIeCTB. XHMMHUYECKHE CBOICTBa
BEILECTB, OTHOCALIUXCSA K PA3JIMYHBIM KJIacCaM HEOPraHMYECKUX COCAUHEHUH, T'€HETHYecKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccudukaiysi XUMHYECKUX PEaKIuil Mo Pa3IMYHbIM MpH3HAKaM (0 YUCIY H COCTaBy
YyYacTBYIOIIMX B pEakIUH BELIeCTB, MO TeMmIoBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHCJICHHSI XUMHUYECKUX JJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYaCTHIO KaTaiu3aropa). DK30- U
SHJOTEPMHUYECKHE PEAKIINN, TEPMOXUMUYECKNAE YPABHEHUS.

ITonatue o ckopoctu xumuueckoil peaxiuu. [loHsTne 06 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakuusax. [IoHsATHE O TOMOIeHHBIX M TETEPOreHHBIX peakuusax. llonsatue o
katasmse. IloHATme O XuMMH4YeCKOM paBHOBeCHMH. DakTOphl, BIMAKOIIHAE HAa CKOPOCTH
XUMHUYECKOHN PEAKIIUU U TIOJIOKEHUE XUMHYECKOTO PAaBHOBECHS.

OKUCINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH, DSJCKTPOHHBIM OajaHC OKUCIUTENbHO-
BOCCTAHOBUTENBHON peakuuu. (COCTaBIIEHHE YpPAaBHEHHMM OKHCINUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a SJIEKTPOHHOTO OanaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALMM. DJIEKTPOJIUTHI U HEIJIEKTPOJINUTH. KaTnoHsl,
aHUOHBL. MexXaHu3M JMCCOLMALMM BEIIECTB C PA3IMYHBIMU BHJIAMHM XHMHWUYECKOU CBS3H.
Crenenp aucconuanyu. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBHUS MPOTEKaHMs peaklil HOHHOro OOMEHa, IMOJIHBIE U
COKpAlICHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBAa KHUCIOT, OCHOBAHUW U COJIEH B CBETE
NPEJCTaBICHUNA 00 SJIEKTPOTUTHUECKONW ucconuanuu. KayecTBeHHBbIE peakIMM Ha HOHBI.
[TonsiTHE O THAPOIN3E COJEH.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHE C MOJAEISAMHU KPHUCTAJUIMUECKUX PEIICTOK HEOPTaHWYECKUX BEILIECTB —
METaUIOB M HemeTauioB (rpadura W anmasa), CIOXKHBIX BellecTB (XJIOpuaa HaTpus),
UCCJIEIOBAHUE 3aBHCHMOCTH CKOPOCTH XMMHMYECKOM pEaKkUuu OT BO3JACHCTBUS pPa3IMYHBIX
(akTOpOB, HCCIIEAOBAHUE SJIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECca AUCCOLUALNH
KUCIIOT, Miejoueid M cojedl (BO3MOXXKHO HCIIOJb30BAaHUE BHICO MaTEPHAJIOB), IIPOBEICHUEC
ONBITOB, WILTFOCTPUPYIOIIUX IPU3HAKK TPOTEKaHHs PEaKIHii HOHHOro oOMeHa (oOpa3oBaHHE
ocaJiKa, BBIJICJICHHE ra3a, 00pa3oBaHKe BOJBI), OIBITOB, HILTIOCTPHPYIOIIMX TPUMEPHI



OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX peakiuii (rOpeHue, peakuuH pa3jioKeHHs, COSIAUHCHUS),
pacrno3HaBaHHEe HEOPraHMYECKHX BEILIECTB C IMOMOIIBI0O KAaYeCTBEHHBIX pEaKIUil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl M MX coeJHHEHUSA

OOmiass xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CtpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XUMHYeCKHe CBOWCTBa Ha MpuMepe xJjopa (B3aMMOICHCTBHE C MeTallJlaMH, HEMETaJUIaMH,
menodamu).  XijopoBogopoxa. CossiHas — KMCIIOTa, XHMHUYECKHE CBOWMCTBA, IMOJYYEHHE,
npuMmenenue. JleiicTBre xjaopa 1 XJI0pOBOJOPO/ia HA OPraHu3M YesoBeka. BaxkHeiiume Xiopuabl
U UX HaXO0XJCHUE B IIPHUPO/IE.

O6mas xapakrepuctuka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia M cepbl. AJIOTPOIHbIE MOAU(UKAIIMM KUCIOPOJa U cepbl. XMMHUUECKHE CBOICTBa
cepbl. CepoBomopon, crpoeHue, (uU3MUECKHe M XUMHYECKHe CBoicTBa. OKCHIBI CEpbl Kak
MPEJICTAaBUTENN KHUCIOTHBIX OKcuIoB. CepHas KHCIOTa, (PU3HUECKHEe U XMMHUYECKHE CBOMCTBA
(oOmme kak mpeAcTaBHTENS Kiacca KHCIOT M crenuduyeckue). XUMHUYSCKUE PEaKilvy,
JeXKalMe B OCHOBE IPOMBIIIJIEHHOIO CHOC00a MOJy4yeHUs CepHOM KHUCIoThl. [IpumeHeHue
cepHOil kucioTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakius Ha cynbhar-uoH. Haxoxaenue
Ceppl W €¢ COCIMHEHUH B TMPHUPOAE. XUMHUYECKOE 3arps3HEHHE OKpYXKawlleh cpebl
COCIMHECHUSIMH cepbl (KHCIOTHBIC ITOXKIHW, 3arps3HEHUE BO3[yXa W BOJOEMOB), CIHOCOOBI €ro
[IPEIOTBPALLECHUS.

OOmass xapakrepucTuka 31eMeHTOB VA-rpymnibl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTENEHM OKMCIEeHHsA. A30T, paclpocTpaHeHHe B Mpupoae, (u3NYecKue Hu
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupojie. AMMHUAK, €ro (pu3ndeckrue 1 XUMHUYECKUE
CBOICTBa, NosyueHue u npumeHeHune. Conu aMMoHMsI, UX (pU3NUECKHEe U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHbI aMMOHHSA. A30THas KHCIIOTa, €€ MOJIydeHHe,
¢usnyeckre W XUMHYECKHe CcBoWcTBa (00IIME Kak TPEICTABHTENsl Kiacca KHUCIOT H
crieruduyeckue). Mcrnoapb3oBaHHe HHUTPATOB M COJEH aMMOHUS B KauyeCTBE MHHEPATbHBIX
ynoopennii. XMMHYECKOE 3arps3HEHHE OKPY)KAIOIICH Cpebl COSAMHEHUAMH a30Ta (KHUCIOTHBIC
JOKAW, 3arpsisHEHHE BO3/yXa, MOYBBI U BOA0EMOB). Dochop, aloTpomHble MOIU(UKAINH
docdopa, dusnueckue u xumuueckue cpoiictBa. Okcun pocdopa (V) u docdophas kucnora,
¢u3nueckne M XMMHUYECKUE CBOMCTBa, mnonydeHue. Vcmonb3oBanue ¢ocpaToB B KauecTBe
MUHEPAIBHBIX YI0OpPEHUH.

Obmas xapakrtepuctuka 3yeMeHToB |VA-rpynmnbel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUs. YTJIepo, aJlJIOTPOIIHbIE MOAU(DUKAIINY, PAacCIpOCTPAHEHHE B
npupojie, puznyeckue U XuMU4Iecknue cBoicTBa. Ajncopomus. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yriaepoja, ux (pU3MUEcCKue M XMMHUYECKHE CBOWMCTBA, JIEHCTBHE HA JKUBbIE OPraHU3MBI,
NOJyYeHHe U TPUMEHEHHEe. DKOJOrHYecKre MpoOsieMbl, CB3aHHble ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJI00aJbHOTO MOTEIJICHUs KIuMarta, MapHUKOBBIH 3(dexr. YrompHas Kuciora u ee
COJM, WX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, IMOJydyeHHE W NpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-MoHbl.  Mcmomb3oBanume  kapOOHaToB B OBITY, MEIHIIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX Yriepojaa
(MetaH, 9TaH, OSTWIEH, AalleTWICH, ATAHOJ, TJHUIIEPHH, YKCYCHas Kuciorta). [IpupomHbie
HCTOYHHMKH YTJIEBOIOPOJ0B (yroyib, MPUPOIHBIH ra3, HEe(Th), MPOAYKTHI HX TMEepepadOTKU
(6eH3uH), UX pOJIb B OBITY U MPOMBIIUICHHOCTH. [[OHITHE O OMOIIOTHYECKH BaXKHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJax — M HMX pOJM B KU3HM ueloBeKa. MarepuanbHOE €IUHCTBO
OpPraHMYECKUX U HEOPTaHUYECKUX COCAMHEHUM.

Kpemuuii, ero ¢usnyeckne M XHWMHUYECKHE CBOMCTBA, IOJNyYeHHE M TNPUMEHEHHE.
CoemuHeHuss KpeMmHuss B mpupoje. OOmume mnpenctaBieHuss o0 oxcuae kpemuaws (IV) wu
KpeMHHEBOH kucnore. CHITMKAThI, UX UCIIOJb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. Baxuelme



CTPOUTENbHBIE MaTepuajbl. KepaMuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. I[Ipobmemsl
0€30IMaCHOTO MCIIOIH30BAHMS CTPOUTEIHHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

M3Y4YCHHE O0pa3IOB HEOPraHWYECKUX BEIICCTB, CBOWCTB COJISTHOW KHCIIOTHI, IIPOBEICHUE
KAueCTBEHHBIX PEAKIMi Ha XJIOPUA-HOHBI U HAOJIOJCHUE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxaroriue (Gpu3ndeckue U XUMHUYECKHE CBOWCTBA TAJOTCHOB M MX COCAMHEHHH (BO3MOXKHO
MCIIOJIb30BAHUE BH/ICOMATCPUAIIOB), O3HAKOMJICHHE C OOpa3laMu XJIOpUIO0B (TajoreHuioB),
O3HaKOMJICHHE ¢ oO0OpasiamMu cepbl W ©¢ COCOIUHCHUSIMH (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEpPHAIOB), HAOJIOJEHHE Tmpolecca OOyrJMBaHMSA  caxapa TMOJA  JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, U3y4YE€HNE XMUMHUUECKUX CBOWCTB pa30aBiIEHHON CEpHOM
KHCIIOTHI, TIPOBEJCHUE KAYECTBEHHOHN peakInu Ha Cyiab(daT-HOH U HAONIOJCHUE TMPHU3HAKA €¢
MPOTeKaHHs, O3HAKOMJICHHE C (PU3UYECKUMHU CBOMCTBAMHU a30Ta, (ocdopa M MX COCAMHEHHH
(BO3MOKHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB), 00pa3iiaMu a30THBIX U (HOCHOPHBIX YIOOPEHHil,
MoJiyueHue, coOupaHue, pacrno3HaBaHUE M H3yYEHHE CBOWCTB aMMHUaKa, IPOBEICHHE
KaueCTBEHHBIX PEaKIMii HA MOH aMMOHHSI U (pocaT-HOH U U3ydeHUE MPU3HAKOB UX MPOTCKAHMUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C ME/IbI0 (BO3MOXKHO HMCIOJIb30BAaHHE
BHICOMATEPHATIOB), HM3Y4YCHHEC MOJCICH KPHUCTAUIMYECKUX PpEIIETOK anMmasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE C TIPOIECCOM aJICOPOIIMU PACTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM
VIJIEM W yCTPOMCTBOM IMPOTHBOTa3a, MOJIyYCHHE, COOMpaHue, pacro3HABaHHE M HU3YYCHHUE
CBOMCTB YTIJIEKUCIIOTO Ta3a, MPOBEICHNE KaYeCTBEHHBIX PEaKIMil Ha KapOOHAT U CHUIIMKAT-HUOHBI
U U3YyYEHUE MPU3HAKOB UX MPOTEKAHMs, O3HAKOMJIEHHUE C MPOAYKIHEH CHIMKATHOU
MIPOMBILJIEHHOCTH, PELIEHUE 3KCIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BakHellnne HeMeTallibl U
WX COCIUHECHUSI.

MeTtaJuibl M UX COeIMHEHUS

OOmiass xapakTepUCTHKAa XMMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxenus B [lepuoanueckoi cucteme xuMuueckux 3neMeHToB /. M. MennaeneeBa u cTpoeHust
atomoB. CTpoeHue MeTayuioB. Meramuinueckass CBA3b M METAUIMYECKas KpHUCTAJIMYecKas
pemeTka. DJIEKTPOXUMUYECKUNA psAl HampsokeHud MeramuioB. dusnueckue M XUMHUYECKHE
cBoiicTBa MeTayioB. OOmuMe crnocoObl MoxydeHuss MeTayioB. [IoHATHE O KOPPO3UU METAaJUIOB,
OCHOBHBIE CITOCOOBI 3AIUTHI UX OT Koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMHUHHII, OpOH3a) U
WX IPUMEHEHHE B OBITY M MMPOMBIIILIEHHOCTH.

[Ilenounsie MeTamibl: ojoxeHue B [leproandeckor CuCTeEMEe XMMHAYECKUX 3JIEMEHTOB /JI.
N. MeHnneneeBa, CTpO€HHE MX aTOMOB, HaxoXKJeHUE B mpupoae. Ou3znyeckue U XUMHUYECKHE
cBolicTBa (Ha mpuMepe HaTpus u Kaius). OKCHIIBI U THAPOKCUIBI HATPUS U Kanus. [IpuMeHeHue
MIEJIOYHBIX METAJUIOB U UX COCTMHEHUM.

[Ilemo4yHO3EMENBHBIE METAIBI MarHui M KajdplUui: noJiokeHue B llepuogmueckoin
cucteMe xumuueckux sneMeHToB JI. M. MeHneneeBa, CTpO€HHE HUX aTOMOB, HAaxXO0XJIEHHUE B
npupojie. Pusndeckue ¥ XMMUYECKUE CBOMCTBAa MarHus U Kaiublus. Baxueiiine coelnHEeHUs
KasbIust (OKCHI, THAPOKCH L, COJIH). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHHS.

AmromuHuil: nonoxeHue B Ilepuonnueckold cucreme XMMHUYeckux siemeHToB [[. .
MeneneeBa, CTpOCHHE aTOMa, HaXOXJAeHHE B mpupoae. Puznueckrue U XMMUYECKHUE CBOMCTBA
amroMuHUs. AMGOTEPHBIE CBOMCTBA OKCHA M TUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepumonuueckoid cucreme XuMHueckux i3neMmentoB J[. .
MenpeneeBa, CTpOCHHE aToOMa, HaxOXKJICHHE B TIpupoje. Puznueckne U XMMHUYECKHE CBOWCTBA
xenesa. Okcuapl, ruapokcuasl u coim kenesa (1) u xemesa (111), ux cocras, cBoiicTBa M
MOJTyYeHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C O00pa3llaMh METaJUIOB W CIUIaBOB, WX (DU3MUYECKUMHU CBOWCTBAMH,
W3YyUCHHE PE3yJbTAaTOB KOPPO3MHU METAUIOB (BO3MOXHO HCIOJIB30BAHUE BHUICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KabIUsl U HATPHSI C BOJON (BO3MOXKHO MCIOJIb30BaHUE
BHJICOMATEPHAJIOB), HCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI, IPOLIECCa TOPEHHMS XKeJie3a B



Kuciopoje  (BO3MOXKHO — HCIOJIb30BAHHUE  BHCOMATEPUANIOB), TMPH3HAKOB  MPOTCKAHMUS
Ka4eCTBEHHBIX PCAKIMil Ha MOHBI: MarHus, KajlblUs, aTlOMUHMS, IIMHKA, sxene3a (I1) u sxenesa
(1), meau (11), HabGarOMEHHE M ONMHCAHKE IPOLIECCOB OKPAIIMBAHKS IUIAMEHH HOHAMHU HATPHS,
Kanusi U Kaiblus (BO3MOXHO HCIIOJb30BaHHE BHUICOMATEPHATIOB), MCCIIEAOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA ATIOMUHUS U THUIPOKCHU/IA IMHKA, PEeLICHHE IKCIEPUMEHTAIbHBIX 33]a4 IO
TeMe «BakHele MeTasibl U UX COSAUHEHUS.

XuMus ¥ OKpy:Kaomas cpeaa

BemectBa u MaTepuaibl B MOBCETHEBHOM KM3HHU YeioBeka. be3omacHoe McCnoiab30BaHUE
BEIIECTB M XUMHUYECKHMX peakuuii B ObiTy. I[lepBas momomp HpU XMMHUYECKHX OXOTrax H
OTpaBJICHUSIX.

XuMHYeCcKoe 3arpsi3sHEHUE OKPY)Karolied cpeabl (peienbHas J0ImyCcTuMas KOHICHTPAIHSI
Bertects, nanee — [1JIK). Poiab Xumun B pelieHUH 3KOJIOTHYSCKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

u3y4deHne 00pa3ioB MaTepHasIoB (CTEKIIO, CIIJIABbI METAJIOB, MIOJIMMEPHBIC

Mmarepuaiel). Mescnpeomemusle cés3u

Peanuzanust MeXnpeaAMETHBIX CBA3€H MpPU U3YYEHUU XMMHU B 9 KIlacCe OCYIIECTBISETCS
4yepe3 HCIOJb30BAHME KaK OOMIMX EeCTECTBEHHO-HAYYHBIX IOHATHH, TaKk W TOHSITHH,
SIBJIIOIINXCS] CHCTEMHBIMHU ISl OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOme ecTecTBEHHO-HAYYHBIC TMOHSTHSA: HAay4dHBIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHaJlu3, CUHTE3, KJIaccu(uKaius, nepuoIn4HOCTh, HAOMIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE,
U3MEpEeHHue, MOJEIb, IBJICHHE, TAPHUKOBBIN YPEKT, TEXHOIOTHS, MATEPUAIIHI.

@duzuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIHI,
paZMOaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUI 3apsAl, MPOBOJHUKH, IOJIYIPOBOIHHKH,
TUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIECTBa, Tas,
pacTBOp, pacTBOPUMOCTb, KPUCTAIMUECKAss pEIICTKA, CIUIaBbl, (PU3UYECKHE BETUYMHBI,
€IMHULIBI U3MEPEHNUS, KOCMUUYECKOE MPOCTPAHCTBO, MIJIaHETHI, 3B€3/1bl, CoMHIIE.

buonorus: ¢orocunres, npixanue, Omocdepa, sKOCHCTEMa, MHUHEpaJIbHbIE yI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEJIbHbBIE BEIIECTBA.

l'eorpagusa: armocdepa, ruzpochepa, MuHepandbl, TOPHbIE MOPOJbI, MOJE3HbIE
HCKOIaeMbl€, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJabTaThl OCBOEGHUS HPOrpaMMbl OCHOBHOIO 0OLIEro oOpa3oBaHUs
JOCTUTAIOTCs B X0Zle 00Y4YEHUsI XMMUHU B €IMHCTBE y4eOHOM M BOCIIUTATENbHOM A€ATEIbHOCTH B
COOTBETCTBUM C  TPAJULUOHHBIMU  POCCUMCKMMHU  COLMOKYJIBTYPHBIMH U  JYXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, NPUHATHIMU B OOIIECTBE MpaBWJIAMH U HOPMaMHU TOBEACHUS H
CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUSA, CAMOPA3BUTHUS M COLMATIM3AINN 00yYarOIIUXCS.

JINYHOCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOACTBOBATHCSA
CHCTEMON MO3UTUBHBIX LIEHHOCTHBIX OPHEHTALMH M pacIIMpEeHUe OIbITa JESATEIbHOCTH Ha e¢
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSL:

[IEHHOCTHOTO OTHOILIEHHS K OTEUYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M HAYYHOMY
HaclleINl0, MOHMMAaHMs 3HAYEHHUsS XMMHUYECKOM HAayKd B JKU3HHM COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BIIaJIETh J1OCTOBEpHON MH(OpMaLueil 0 MepeqoBbIX JAOCTHKEHHUAX U OTKPBITHUIX
MHUPOBOW M OTEYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSAX 00 yCTpOHCTBE
MHUpa U 00IIECTBa,;

2) rpaskIaHCKOro BOCIIUTAHMS

MPEJCTaBICHUS O COIMHUAIBHBIX HOPMAax M MpPaBUJIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHUBE, KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOM,
Y4eOHOUCCIIEIOBATEIbCKOW, TBOPYECKOM M APYrUX BHIAX JAEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHON JEATEIbHOCTH MPHU BBIMOJHEHUH Y4eOHBIX, T0O3HABATENbHbBIX 33/1a4,
BBITMOJIHEHUH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHWH Y4YeOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHNMAHHWIO ¥ B3aUMOIIOMOIIM B TIPOIIECCE TOW Yy4eOHOH NesSTeNbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOC IMOBEJEHHE W TIOCTYNKA CBOMX TOBApUIIEH C TO3WIIMH HPABCTBEHHBIX W
MPABOBBIX HOPM C YUIE€TOM OCO3HAHHS MOCIIEICTBHI MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSL:

MHUpPOBO33pDEHUYECKHE MpPEJCTAaBICHUS O  BELIECTBE UM  XHMHYECKOH  peakiud,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM U COCTABIIAIONIUE OCHOBY IS
MOHWMAaHWsI  CYIIHOCTH HAaydyHOW KAapTHHBI MHpa, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJBI, B3aHMOCBS3SIX UYEIOBEKAa C MPHUPOTHON CPENoid, O pOIH
XMMHUU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAIpaBICHHBIC Ha TIIOJyY€HHE HOBBIX 3HAHWUU IO XUMHH,
HEOOXOoAUMBIE Ui OOBSCHEHHMsS HAONI0JaeMbIX IPOLECCOB U SBJICHHM, IO3HABATEIbHOMH,
WHGOPMAIIMOHHON U YATATEIIHCKOW KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHOM paboThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATypOil, JOCTYITHBIMU TEXHUUECKUMH CPEJICTBAMU
MH(POPMAIIMOHHBIX TEXHOJIOTHA;

MHTEepeC K OOYyYeHHIO M TO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHOM M MCCIIEAOBATENBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM,;

4) ¢popMHUpPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTU JKU3HHU, OTBETCTBEHHOI'O OTHOUICHHS K CBOEMY 30POBBIO,
YCTaHOBKM Ha 3[I0POBBI 00pa3 >KW3HM, OCO3HAHWE TIOCIEJCTBHA W HEMPHUATHE BPEIHBIX
npuBbueK (YIIOTPEeOJICHUST alKoroJisi, HAPKOTHKOB, KYpPEHHsS), HEOOXOAMMOCTH COOJIOJCHUS
npaBui 0€30MaCHOCTH TMpPH OOpAIIEHUH C XUMHUYECKUMH BEIECTBAMU B OBITY M pealbHOM
KHU3HH;

5) TPy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3yUYeHHIO Mpodeccuii 1 Tpyaa pa3InyHOro poja, YBaXEHHUE K
TpyAy MW pe3ynbTaTaM TpPYJOBOH JAEATENBHOCTH, B TOM YHCIE Ha OCHOBE NPUMEHEHUs
MPEIMETHBIX 3HAaHUN TI0 XUMHUH, OCO3HAHHBIN BHIOOD WHAWBUIYAIBHON TPAEKTOPUHU



MPOJOJKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoi mpodeccnoHalbHON AESITEIbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHUN, TOTOBHOCTh a/IalITUPOBATHCS B TPO(HECCHOHATILHOM cpeie;

6) 3K0JOrH4eCKOro BOCIIUTAHMA:

IKOJIOTHYECKH IeJIeCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €¢ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3J0POBOT0 M 0€30macHOro odpasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3UYECKOMY U ICHXHUYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHHUS MPaBUi OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBAMU,
a TaKXKe B CUTYAIUAX, YIPOKAIOLIKUX 3/I0POBbIO U JKU3HU JIOJIEH;

CIOCOOHOCTH MPHUMEHSATH 3HAHUS, IOJIydaeMble NPHU H3YYEHUU XUMHUH, JJIs pEIHICHUS
3a7a4, CBA3aHHBIX C OKPYKAOUIEH NPUPOIHOM CPEIOH, JIs MOBBIIIEHUS YPOBHS IKOJIOTHUYECKON
KYJIBTYPBI, OCO3HAHUS TIOOATLHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U MyTeH WX pelleHUs
MIOCPEICTBOM METOJ0B XMMHUH, SKOJOTMYECKOI0 MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
[M03HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJILHON NIPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMETHBIX pPE3YJIbTATOB BBIICISAIOT 3HAYMMBIC ST (OPMUPOBAHUS
MHUPOBO33PEHHUS OOIIEHAYYHbIC MOHATHUS (3aKOH, TEOPHS, MPUHIMI, TUIIOTE3a, (aKT, CHCTEMAa,
PoIIeCC, IKCIEPUMEHT U JIPYTroe.), KOTOPhIC MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUCOHBIX
MpeIMeTaxX | IMO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX MPEAMETOB (POPMUPOBATH MPEIACTABICHUE O
[IEJIOCTHOM HAy4YHON KapTHHE MHUpa, ¥ YHHUBEpCajbHbIC yueOHbIC cicTBUs (MMO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETyJATUBHBIC), KOTOpPbIC O0ECHeYuBarOT (OPMHPOBAHHE T'OTOBHOCTH K
CaMOCTOATEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU NEeATEIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YueOHbIE AelCTBUS

Ba3oBble Jlornueckue aeicTBUSA:

YMEHUSI MCHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS] TpPU OCBOEHUU 3HAHUM:
pacKkpbiBaTh CMBICT XMMHYECKHX TOHATHH  (BBIACNATH WX XapaKTEpHbIE MPU3HAKH,
YCTaHABJIMBATh B3aMMOCBA3b C JIPYTUMH MOHATHAMHE), UCIIOJIB30BATh MOHATHUS I OOBSICHEHUS
OTIENbHBIX (DAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUS W KPUTEPHUH Ui KiacCHU(pUKAIUU
XUMHUYECKUX BEIIECTB M XMMUYECKUX PEAKIUM, YCTaHABIUBATh MPUUYMHHO-CIIEICTBEHHbBIE CBS3U
MEKIYy 00bEKTaMU U3yUYEeHHs, CTPOMTH JIOTHUECKHE PACCYXIeHUs (MHIYKTHUBHbIC, 1€ IyYKTHBHBIE,
10 QHAJIOTHH), IeJIaTh BBIBOJIbI U 3aKJIIOYCHUS,

yYMEHHE TMPUMEHSATh B MPOIECCEe MO3HAHUS MOHATHS (IIPEIMETHBIE W METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMHH, IMPEOOpPa30OBBIBATH MIUPOKO
[IPUMEHSEMbBIC B XUMHH MOJICIbHBIC MPEACTABICHUS — XMMUYECKHIA 3HAK (CHMBOJI DIIEMEHTA),
xuMudeckas (opmysia W ypaBHEHHWE XHMHYECKOM pEaKuu — TMPU PEIICHUH Y4eOHO-
MO3HABATENBHBIX 33/a4, C Y4YETOM OTHUX MOJEIbHBIX TPEACTABICHUM BBISBIATH H
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKA M3YYa€MBIX OOBEKTOB — XMMHYECKUX BEIECTB U
XUMUYECKUX PEaKINH, BBISABISITH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIC CBS3H U
MPOTHBOPEYHS B U3y4aE€MbIX MPOIECCaX U SIBJICHUSIX.

basoBble ucciienoBare/ibCKie JeHCTBUA:

yMEHHE HCIOJIb30BaTh TIOCTABJICHHBIE BOMPOCHI B KaueCTBE WHCTPyMEHTa IO3HAHUS, a
TaKkK€ B KadecTBE OCHOBBI i (OPMUPOBAHUS THUMOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHUI,

nmpuoOpeTeHrne OmbITa MO TUTAHUPOBAHHIO, OPTaHU3AIMU W TPOBEICHUI0 YUYEHHUYECKHX
SKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJI0OM MpoIlecca, CaMOCTOATEIbHO MPOTHO3UPOBAThH €T0
pe3ynbrat, (GopMynIupoBaTh OOOOUICHHS W BBIBOJBI IO pe3yJbTaTaM IPOBEICHHOTO OIBITA,
WCCIIEIOBAHMS, COCTABJIATH OTYET O MPOJIEIaHHOMN paboTe.

Pa6ora c nndopmanmeii:

yYMEHHE BBHIOMPATh, aHATTU3UPOBATh U UHTEPIIPETUPOBATH NH(DOPMALIUIO PA3TUIHBIX BUIOB
U GOpM IpeICTABICHHUS, TOJYIaEMYIO M3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JINTepaTypa



XUMHAYECKOTO COJCpIKaHUs, CIPaBOYHBIC IMOCOOMs, pecypchl IHTepHeTa), KPUTHYCCKH
OIICHUBATH MTPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HWH(OPMAILIUIO;

YMEHHE IPUMEHATH Pa3InYHbIe METOJIbI U 3alpPOChI P MOUCKE U 0TOOpe UH(pOpMaLUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJUMBIX JIJISl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTNpeACNICHHOTO THIIA, MPUOOPETeHHE OMNbITa B O0JIACTH HCIOJB30BaHUS HH(OPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJa/ieHue KyJIbTypOil aKTUBHOTO HCIIOIb30BaHUS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (OpMYy MpeACTaBICHUS
uH(pOpMallUd ¥ WJUTIOCTPUPOBATH pelIaeMble 3a7aud HECIOXHBIMU CXEMaMH, JuarpaMmMamy,
apyrumu hopmamu rpaduKy U ©X KOMOMHAITUSAMU;

yYMEHHE HCIOJb30BaTh M AaHAIU3UPOBATHh B IpollecCe Y4eOHOW M HCCIIeOBATEIbCKOM
JEeSATeNbHOCTH HH(POPMAIIHIO O BIUSHUU MIPOMBIIUICHHOCTH, CEITbCKOTO X03SIICTBA M TPAHCTIOPTA
Ha COCTOSIHHE OKPY>KaIOLIE MPUPOTHON CPEIbI.

KoMMyHuKaTHUBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA

yMEHHs 3a1aBaTh BONPOCHl (B xoie auanora u (WIH) JUCKYCCHH) IO CYIIECTBY
oOcykmaeMol Tembl, (OPMYIHpPOBaTH CBOM MPEIIOKEHUS OTHOCHTEIHHO BBIOJHCHUS
MIpeIJIOKEHHON 3a/1auH;

YMEHUS MPECTABIATh MOJIYYECHHBIC PE3YIbTaThl IO3HABATEIHLHOM JIEATETLHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNlaTh NPE3CHTALUI0 PE3YJIbTaTOB BBINOJIHEHUS XUMHYECKOTO
dKCIEpUMEHTa (J1a00paTOPHOIrO OIbITa, Ja0OpAaTOPHON pabOTHI MO HCCIICAOBAHUIO CBOMCTB
BEIIECTB, YUEOHOTO MPOEKTA);

YMEHHsI y4eOHOTO0 COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW IMO3HABATENILHON U
UCCIIEIOBATENLCKON JEATEIbHOCTH MPU PELICHUH BO3HHUKAIOUIMX NpoOJieM Ha OCHOBE yueTa
OOIIMX HWHTEPECOB W COTJacoBaHMs MO3HMIUH (0OCYXJeHUs, OOMEH MHCHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPJIMHAILIMS COBMECTHBIX JIEUCTBUH, OMpe/iesieHne KPUTEPUEB TI0 OIIEHKE KauecTBa
BBIMTOJHEHHON pabOThI U PYyTHE).

PeryasiTuBHbIe yHUBepPcaJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHE CaMOCTOSITEIFHO OMPENENSITh 1EeTH JAeATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIUPOBATh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESATEIHHOCTH, BBIOMPATh
Haubosnee HQPQEeKTUBHbIE CHNOCOOBI pelIeHHMs y4eOHbIX W II03HaBaTENbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIITh WJIM KOPPEKTUPOBATH NPEJIOKEHHBIA AJITOPUTM JIEHCTBHU IpHU
BBITIOJIHCHUH 33JaHUl ¢ y4eTOM TIOJy4YEeHHs] HOBBIX 3HAaHUH 00 H3y4aeMbIX OOBEKTaxX —
BEIIIECTBAX U PEAKIIUSIX, OLIEHUBATh COOTBETCTBUE MOJIYYCHHOTO Pe3yJbTaTa 3asBJICHHOM IIENH,
YMEHHE UCIOJIH30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, MIPEJIaraeMble B yCIIOBUU 3a/IaHUM.

MNPEJIMETHBIE PE3YJbTATHBI

B cocraBe mnpeaMeTHBIX pPE3yIBTATOB IO OCBOCHHUIO OO0S3aTEIBHOTO COJIEPIKAHMUS,
YCTAHOBJICHHOTO JaHHOW (enepasibHOM paboyell TPOrpaMMoid, BBIJEISIOT: OCBOSHHBIE
0oOyJaronMMHUCs Hay4YHbIC 3HAHUS, YMEHHS M CIOCOOBI JEHCTBUM, CHENU(PUISCKUE IS
npenMeTHor obmactu «XHUMHs», BHIBI JESTEIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHIX.

K koHI1y 00y4enus B 8 kijiacce mpeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OO yUAIOLIUXCSI YMEHHIA:

® pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX TMOHSATHUN: aTOM, MOJIEKYIa, XUMUYECKUMA

3NIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, cMech (OAHOpOIHAs U
HEOJTHOPOJIHASI), BAJCHTHOCTb, OTHOCHUTEJIbHAS aTOMHAas W MOJICKYyJIsIpHAs Macca,
KOJMYECTBO BEIIECTBAa, MOJb, MOJIIpHAash Macca, MaccoBas J0Jsi XHMHYECKOTO
JJIEMEHTAa B COCOUHEHHUH, MOJSPHBIA OOBEM, OKCHI, KHCJIOTa, OCHOBaHHWE, COIb,
ANEKTPOOTPHUIATETLHOCTD, CTENICHh OKUCIICHUS, XUMUYECKasl peaKkus, KiacCupuKanus
peakLuil: peakiuy COeAMHEHUS, PEAKIINU PA3JIOKEHUS, PEAKIIMK 3aMEICHHS, PEaKIHH
0o0MEHa, 2K30- U HJIOTEPMHUYECCKHE PEAKINH, TeIIIOBOM 3 (DEKT peakiu, SApo aToma,
ANEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTaNb, panyC aTOMa, XUMUYECKasl CBSI3b,



IIOJIIpHAs ¥ HETIOJIIpHAsi KOBAJIEHTHAs CBS3b, HOHHASI CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBas J10Jis BeliecTBa (IPOLIEHTHAS KOHIIGHTPAIIKsI) B PaCTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX OHATUI U IPUMEHSTh 3TH
MIOHSTHS TIPU ONMCAHUM BEILECTB U UX IIPEBPAILCHUN;

MCIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUS (POPMYIT BEIIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIIUH;

OIPEETSITh BAJCHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHUSX, CTCIEHb
OKHCJICHHsI DJICMEHTOB B OWHApHBIX COCIUWHEHUSX, MPHUHAIICKHOCTh BEIIECTB K
OTIPENICICHHOMY KJIacCy COeNMHEHMH 1o (GopMynaM, BHUJA XHMHUYECKOH CBS3H
(koBajyieHTHAsI U HOHHAs) B HEOPTAHUYCCKUX COCTUHCHUSX;

packpsiBaTh cmbica llepuogmueckoro 3akona J[. M. MenneneeBa: 1€eMOHCTPUPOBATh
MNOHUMAaHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMMHMUYECKHX 3JIEMEHTOB OT HX
nonoxenus B Ilepmoanueckoil cucTeMe, 3aKOHOB COXPAaHEHHUS MAacChl BELIECTB,
MIOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTaipo;

OMHCHIBATH M XapakTepu3oBaTh TabmuuHyo ¢opmy Ileprmogudeckoil cucTeMbl
XMMHYECKHX 3JICMEHTOB. pa3jinyaTh MOHATHUS «TjaBHas moarpymmna (A-rpymma)» u
«nobounass noxarpymnmna (b-rpymmna)», Maieie W OONBIIME TEPHOMABI, COOTHOCHUTH
o0o03Ha4YeHUs, KOTOopble UMeroTcs B Tabnuie «llepuonuyeckas cucreMa XUMHUYECKUX
anemeHnToB J[. Y. MenaeneeBa» ¢ 4HMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XMMHYECKMX JJIEMCHTOB (cocTaB W 3apsii sjapa, oOIIee YHCIO JIICKTPOHOB U
pacmpeiesieHue uX 10 3JIEKTPOHHBIM CIIOSIM);

KIacCU(DUIMPOBATh XUMHUYCCKUE JIEMEHTBI, HEOPraHUYECKHE BEIIECTBA, XUMUUYECKUE
peakiuu (MO YMCAY W COCTaBY YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIJIOBOMY
addexTy);

XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB PA3TMYHBIX
KJIaCCOB,  IMOJTBEpXJas  ONMUCAHWE TMPUMEpPaMH  MOJCKYJISAPHBIX  YpaBHEHHIA
COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIIHA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHMS XUMHUYCCKUX TPEBPALCHUN B Pa3IUYHBIX YCIOBHSIX

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO JJIEMEHTa 10 (PopMyJie COeTMHEHHsI, MACCOBYIO JIOJII0 BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUCTHI 110 YPABHEHUIO XUMUYECKOM PEaKInu;

MIPUMEHATh OCHOBHBIE€ ONEpAIlMU MBICIUTENIBHON NEATEIbHOCTH — aHalM3 M CUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AINIO, KIACCU(PUKAIINIO, BBISBICHUE MPUINHHO-
CJIIEJICTBEHHBIX CBSI3€H — ISl U3YYEHHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIHIA,
€CTECTBEHHO-HAyYHbIE METO/IbI TTO3HAHUS — HAOIIOICHUE, H3MEPEHUE,

MOJICTTUPOBAHKE, SKCIIEPUMEHT (PeabHBINA M MBICIICHHBIH);

Clle[oBaTh MpaBWJIaM TIOJIB30BAaHUS XUMHUYECKOW TIOCYIOM U  J1abopaTOPHBIM
o0opy/noBaHUEM, a TaKXe IMpaBWJIaM OOpaIleHUs C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU TIO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB IO MOYUYEHHUIO
U COOMpaHHWIO ra3000pa3HbIX BEIIeCTB (BOAOpPOJAa M KHCIIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C OMPEICICHHON MAaCcCOBOM J10JI€H pacTBOPEHHOTO BEIIECTBA, IIJIAHUPOBATh
Y TIPOBOJUTH XUMUYECKHUE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEI0UYEH U
KHCJIOT C MTOMOIIBIO HHAUKATOPOB (JTakMyc, (heHoIbTaTICHH, METHIOPAHIK U JPYTHUE).

K xonuy oOydenus B 9 Kjaacce npeMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUIA:

paCKprBaTb CMBICJI OCHOBHBIX XHMHWUCCKHUX HOHHTI/Iﬁ: XI/IMI/I‘IGCKI/II\/'I 3JICMCHT, aTOM,
MOJIEKYJa, HOH, KATHOH, aHUOH, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, BAJIEHTHOCTH,
SHGKTpOOTpI/IHaTeJILHOCTB, CTCIICHb OKHCIICHUS, XHUMHYCCKas peaKI_II/ISI, XUMHNUYCCKast
CBSI3b, TETUIOBOM A(h(PEKT peakIuu, MOJIb, MOJISIPHBIA 00bEM, PACTBOD, FICKTPOJIUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAsT IHCCOIMAIUS, pEeaKIMd HOHHOro OOMEHa,
KaTaJn3aTop, XUMHUUYECKOE PaBHOBECHE, OOpaTHMbIe U HEOOpaTHMbIE PEaKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ pEaKLUH,  OKUCIUTENb,  BOCCTAHOBMTEID,
OKHCJICHHE M BOCCTAaHOBJICHHE, aJUIOTPOIuUs, aM(pOTEpPHOCTb, XUMHUECKas CBS3b
(koBasieHTHAsI, HMOHHAs, METAIMYECKAsi), KPUCTAJUTUYECKAs PpEIIETKA, KOPPO3Hs
METaJUIOB, CIUIaBbl, CKOPOCTb XHWMHMYECKOW pEakUHUH, MPEeAeNIbHO JIOIyCTUMAas
koHueHrpauus [1JIK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX NOHITUN U IIPUMEHSATh 3TH
MIOHSATHUSA [IPU ONKMCAHUY BEIIECTB U UX MPEBPALCHUM;

UCTIOJIb30BATh XUMHUYECKYIO CUMBOIIUKY ISl COCTaBJICHUS (POPMYJI BEIIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIIUH;

ONpPEACNSTh BAJECHTHOCTb M CTENEHb OKHCICHUS XHMHUYECKMX OJJIEMEHTOB B
COCIMHEHMSX PA3IMYHOIO COCTaBa, NPHUHAMIECKHOCTh BELIECTB K ONPEACICHHOMY
KJIaCCy COCJMHEHHM M0 (opMysiaM, BHI XHMHUCCKOW CBs3HM (KOBAJCHTHAs, WOHHAS,
METa/UIn4YecKass) B HEOPraHWYECKHUX COCJAMHEHMSX, 3aps HOHA 10 XHMHUYECKON
dbopMyIe, XxapakTep cpellbl B BOAHBIX PacTBOpPaX HEOPTraHMYECKUX COCAMHEHUM, THI
KPUCTAJUIMYECKON pelICTKH KOHKPETHOTO BEIIECTBA,

packpsiBaTh cmbica llepuoanyeckoro 3akona J[. 1. MeHneneeBa u 1eMOHCTPUPOBAThH
€ro MOHMMAaHKE: ONKCHIBATh U XapaKTepu3oBaTh TabmuuHyo Gopmy [leprnommueckoii
CHCTEMbl XMMHYECKHX ODJIEMEHTOB. pa3jiuyaTh MOHATHSA «rjaBHas mnoarpymma (A-
rpymnmna)»y W «mobounas moxarpynma (B-rpymma)», mansie u OONBIIME TIEPHOJIBI,
COOTHOCUTh O0O3HAuYEHHs, KOTOpbIE HMEIOTCS B IEPUOIUYECKOM Tadnuie, C
YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij sapa, 00IIee YKCII0 AIEKTPOHOB U PACIIPE/ICIICHHE HX IO JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIKME 3aKOHOMEPHOCTH B WM3MEHEHHHM CBOMCTB JJIEMEHTOB M UX
COEIMHEHMI B MpEAeNax MajbIX MEPUOAOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS
HX aTOMOB;

KJ1accu(UIUpPOBaTh XUMHUYECKUE JIEMEHThI, HEOPraHUYECKUE BEIIEeCTBA, XUMUUECKUE
peakiuu (M0 YMCIY M COCTaBYy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY
3 deKTy, M0 U3MEHEHHUIO CTEIICHEH OKUCICHUSI XUMUYECKUX DIICMEHTOB);

XapakTepu3oBaTh (OMKMCHIBATH) OOIIME W CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
MIPOCTBIX U CJIIOXKHBIX BELIECTB, MOATBEPXKAAs ONMUCAHUE IPUMEPAMHU MOJIEKYJISPHBIX U
VMOHHBIX YPaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHUSI JICKTPOJIUTHUYECKON JUCCONMALIMU KHUCIOT, IIETOYEl U COJIeH,
MIOJIHBIE U COKpAIllCHHBIE YPaBHEHHUS peakluil HOHHOTO OOMeHa, YpaBHEHHs peakln,
MOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETHMUECKOW CBSI3M MEXKIYy BeEllecTBaMu
Pa3IMYHBIX KJIACCOB;

paCKpI)IBaTB CYHIHOCTI) OKHUCINUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuMﬁ HOCpe)ICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca dTUX PeaKIuii;

HpOFHOSI/IpOBaTB CBOﬁCTBa BCIICCTB B 3aBUCUMOCTH OT UX CTpO@HI/ISI, BO3MOXHOCTHU
HpOTeKaHI/ISI XUMHUYCCKUX HpeBpaHIeHI/Iﬁ B paSJ'H/I'—IHI)IX yC.]'IOBI/ISIX;

BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYIISPHYIO U MOJISIPHYIO MAcChl BELIECTB, MaCCOBYIO
JIOJTI0 XMMUYECKOTO 3JIEMEHTa 10 (hopMyJsie COEAMHEHHsI, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, IPOBOJUTH PAacUEThI 10 YPABHEHUIO XUMHUUECKOM pEeakliniy;

coONroAaTh MpaBWia TOJb30BAaHUS XHMHYECKOM TIOCylIoH U 1ab0paTOpHBIM
o0opymoBaHueM, a TakKe MpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
I/IHCprKI_II/ISIMI/I I10 BBIITIOJIHCHUIO HaGOpaTOpHLIX XUMHNUYCCKHUX OIIBITOB I10 HO.Hy‘-IeHI/IIO
U cOOMpaHMIO ra3000pa3HbIX BellecTB (aMMHUaKa U YTJICKUCIOTO ra3a);

HpOBOI[I/ITb peaKI_[I/II/I, HOI[TBCp)KIIaIOH_[I/Ie KaquTBCHHBIﬁ COCTaB paS.HI/I‘-IHI:IX BCILICCTB.
pacro3HaBaTh OMBITHBIM MMYTEM XJIOPUI-, OPOMHI-, HOIUI-, KapOoHaT-, pocdar-,



CHJIUKAT-, CyIb(at-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHS U HOHBI H3yYCHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB;
MPUMEHSATh OCHOBHBIC OTEPAlMU MBICIUTEILHON JEATEIBPHOCTH — aHAU3 M CHUHTE3,
cpaBHeHHE, OO0OOIICHUE, CHUCTEMAaTU3aIMI0, BBISBICHUE MPHYUHHO-CIICACTBCHHBIX
CBsI3¢i — JUIS W3Y4YCHHUS CBOMCTB BEIIECTB U XUMHYECKHUX PEAKIUil, €CTECTBEHHO-
HayYHbIC METOAbI TO3HAHWA — HaAOJIOJCHHWe, HW3MEpeHHe, MOJCIHUPOBAHUE,
AKCHEPUMEHT (peaJIbHbIM U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HaumenoBaHue pa3jiesioB U Komriecro acon duekTpoHHbIe (LN (POBbLIE)
n/n TeM NPOrpaMmbl Bcero Konrpoakunie Tpakruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasnen 1. [lepBoHayanbHble XUMHYECKHE OHATHS
Xumusa — Ba)kHas 00J1aCThb
11 €CTECTBO3HAHUS U 5 5 bu6mmoteka IIOK
MPAKTUYECKOMN JAESITeIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJIoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 bubmnoreka IIOK
peaxiuu https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nen 2. BaxkHeiime npeacraBuTe/ M HEOPraHMYECKUX BelllECTB
21 Boznyx. Kucnopon. [lonsitue 6 bu6nuorexa [IOK
00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucinorax 8 1 bu6nuorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bubanoreka LIOK
OCHOBAHMAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [{OK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[. U. MenneneeBa. CTpoeHne aToMoOB.
Xnanecxaﬂ CBA3b. OKI/ICJIl/lTe.]ILHO-BOCCTaHOBI/ITeJIbHI)Ie peammn

3.1

Ilepuoauueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMHUYECKUX 35ieMeHTOoB J[. U.
Mengeneesa. CtpoeHue aroma

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Xumudgeckas CBSI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa LHOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEIIbHBIC PEAKIIHU
but6mmoreka [IOK
Hroro no pasery 15 https://m.edS(])_}).ru/7f41837c
PezepBHOE Bpems 3 bubmorexa I[IOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KJIACC

KosuyecTBo yacos DJIeKTPOHHBIE
Ne /i HaumeHoBaHue pa3jiejioB U TeM Konrpoasnbie | TpakTiseckue (uudposbie)
NMPOrpamMMbl Bcero 6 6 oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Paznen 1. BenecTBo U XMMHYeCKHe peaKMH
11 [ToBTOpEeHME U yriayonenue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JielioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs! JUCCOLIUALIMS. 8 1 1 bubnnoreka [JOK
' XMMUYECKUE PEaKIIUH B pACTBOPaxX https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX 4 1 bubnuorexa [JOK
' aeMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
e | e ; B 10K
' PYTHIRL- &-€p https://m.edsoo.ru/7f41a636
COCMHEHUS
OOm1ast XxapaKTepPUCTHKA XUMHUECKUX
bu6mmorexa [IOK
2.3 aneMeHToB VA-rpymisl. A30T, pochop u ux 7 1 https://m.eds00.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepPUCTHKA XUMHUECKUX
bu6mmoreka [JOK
2.4 SMEMEHTOB IVA-rpynmel. Yriaepon u 8 1 2 https://m.edsoo.ru/7f41a636
KPEMHHHI M X COCTMHEHUS
Hroro 1o pasneny 25
Paszpnen 3. Metayuibl M UX COEIMHEHHS
. bubmuoreka [JOK
31 Obuye cpoficTsa MeTanioR 4 https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
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bu6mmoreka [IOK

3.2 Baxxuelinme Metayuibl 1 UX COSIUHEHUS 16 https://m.edso0.ru/7f41a636
Wroro no pazueny 20
Pasznen 4. Xumus u okpyxaonias cpena

4.1 BemectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 Bubmorexa IOK
' B p https://m.eds00.ru/7f41a636
Hroro o pasneny 3
PesepBHOE Bpemst 3 bubmmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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INIOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N KoJsnyecTBOo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
o/ Tema ypoka Beero Kourpoabnbie | IpakTuyeckue — odpa3oBaTejbHbIE
padoThI padoThI pecypchl
1 [Ipenmer xumuu. Ponp xumun B 1 bu6mmoreka [IOK
JKU3HU 4enoBeka. Tena v BelecTsa https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeTomax Imo3HaHUs B 1 bu6mmoreka [IOK
XUMHAN https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpartieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CriocoObl 1 bu6mmoreka [IOK
paszJenieHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTHueckas Ta Ne 2
5 «Il’)aiz[eneeHCH: cﬁzggﬁa(li\; puMepe 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHY TTOBApEHHOU COJIN)»
bu6mmoreka [IOK
6 ATOMBI H MOTIeKYTb1 1 https://m.edsoo.ru/ff0d2a6¢c
v XuMHUYeCcKUe dJIEMEHTHI. 3HAKH 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKHX JJIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEIIECTBA 1 bubmorexa LJOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BEIIECTB. XUMHUYECKas (hopmyIa. 1 bubnmuorexa [JOK
BaneHTHOCTE AaTOMOB XUMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OTHOCHTENIbHAS aTOMHAS Macca. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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OTtHOCHuTENbHAS MOJICKYJISIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast JoJIs1 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCUHCHUM https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bu6mmoreka [IOK
MogsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 Du3nYeCKUe U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus MPOTEKAHUS bubnnorexa [HJOK
XUMHYECKHUX PEAKIIHI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BEIIECTB. bubnuorexa [JOK
XUMHUUECKUE YPaBHEHHUSI https://m.edsoo.ru/ff0d3b88
BrlunciieHus: KoJau4ecTBa, MacChl
17 BemecCTTa 1o y;)):BHeeIiI/I}Ii/; e Bronmotexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYCCKHUX PEAKIIHIA
K nHUKAINST XUMAYECKHUX
18 pgafljng) (C(?:)II/IHCHI/ISI ;:3J10>1<6HH51 bubmorexa LHOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4CHEBIN-
19 3HuHKJJ1I(§)necz)mc::(;(.) OGOgI;I.leeHI/Ie u bubmorexa [IOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padorta Nel no teme bubnnorexka [JOK
«BermecTBa 1 XUMHUYECKUE PEAKITUN https://m.edsoo.ru/ff0d4290
21| sosmgma Knenopon - sewent Bu6miotera LIOK
' https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
| S oees o Busorea 101
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
22| maoparapmn » mpowmOHIOCS Bumaorexa LIOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
24 TenoBoit 3¢ ekt XumuuecKo bubmmoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d3b88
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peakuuu, IOHATHE O
TEPMOXUMHYECKOM YPaBHEHHUH, DK30-
U OHJOTEPMUYECKHUX PEaKLIMIX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/ffod4cda
MPEAOTBPAIICHUS
ITpakTHueckas Ta Ne 3 mo TeM
26 «Trl)?)nyqeiilean E?)gilpe;gne3 o bubmorexa [IOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUYEHUE er0 CBOWCTB»
27 Bonopon — anemeHT u npocroe bubnnorexa [HOK
BerecTBo. HaxoxieHue B mpupoie https://m.edsoo.ru/ff0d4dd0
8 dusznyeckre U XUMHUUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopojia. [IpuMenenue Bogopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31| lonyuerme n codmpanse soropons Bumioteka LIOK
o ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTB»
32 MossipHblii 00BEM ra30B. 3aKOH bubnuorexa [IOK
ABoraipo https://m.edsoo.ru/ff0d542e
I e B 0K
\ https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BEMY
N Buniorsa LOK
. N https://m.edsoo0.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHI Ira30B
35 du3znuecknue U XMuMHUUECKHE CBOMCTBA Bbubmmnoreka [JOK
BO/JIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 00 bu6mmoreka [IOK

WHJIUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa kxak pactBoputesb.
Hacepimiennbie 1 HEHACHIIICHHBIE

bubmuoreka [JOK

37 pacTtBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C bubmuorexa [JOK
OIpEICTICHHON MacCOBOM JIOJICH https://m.edsoo.ru/ff0d5eba
pPacTBOPCHHOTO BELIECTBAY
39 KontponbHas padota Ne2 o teme bubnnoreka [JOK
«Kwucnopon. Bonopoza. Bomay https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, KIacCUPUKALIUS, bubnuorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
| e s o B LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHus: cocTaB, KiIacCU(pUKaIMs, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHMMH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuyenue u XMUMHUYECKHE CBOMCTBA bubnnorexka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
16 | cmocoom nomymemun. xivimaece ubmiorera LIOK
o ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 33724 10 TeMe bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUIECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI
48 I'eneTnyeckas CBA3b MEKIY bubnuoreka [IOK

Kj1aCCaMH HCOPraHNYCCKUX

https://m.edso0.ru/00ad9a50
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COETUHEHUN

O0001IeHre U cUCcTeEMaTU3 AU

bu6mmoreka [IOK

49 3HaHUMH https://m.edso00.ru/00ad9ch2
o | Koo X e B LOK
- https://m.edsoo.ru/00ad9ela
CO€JIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XI/II\I;I/IIIGCKI/IX 3JIEMEHTOB. I(?IOHHLTII/Ie 0 bubmorexa [TOK
https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonuueckas cucrema bu6mmoreka [IOK
XuMu4eckux 3aementos 1. 1. https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepronsl, TpymNIIbL, MOATPYIIIEI bubmorexa LHOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
siep. M3ororbl https://m.edsoo.ru/00ada342
CtpoeHnue 3JIeKTPOHHBIX 06onoqel<v Bubmorexa [IOK
55 aToMOB 351eMeHTOB [lepunoanueckoit httos://m.ed 100ada6h
psS://m.edso0.ru/Vladabnc
cuctemsl /[. 1. Menneneena
XapakTeprucTuKa XMMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubnmuotexa [JOK
[Tepuoanueckoii cucreme /. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U MTPAKTUKH. [[. bubnnoreka [JOK
W. MenneneeB — y4€HBIH, Mearor u https://m.edsoo.ru/00ada96e
IpaX<TaHuH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XMMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 Wonnast xumuueckast cBsi3b bubmorexa HOK

https://m.edsoo.ru/00adac34
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60 KoBanentHas nossipHas XuMuueckas 1 bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast 1 bubmumorexa [IOK
XMUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CreneHs oKHCICHuA L https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHCIIMTEIIN U BOCCTAHOBUTCIIH 1 https://m.eds0o.ru/00adb076
85 | Crpoenne arova, Xoaconan ) BuSmmorera LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblil ypok. O600611eH1E 1 1 bubnnorexa [HOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111€HNE U 1 bubnnoreka [JOK
CHCTEMAaTHU3aIUs 3HAHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblil ypok. O6006111eHNE U 1 bubnnoreka [JOK
cUCTeEMaTU3alvs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe UG pPOBbIE

Ne Hara
Tema ypoka KonTpoabubie | IlpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3y4eHust
padoThI padoThI pecypcbi
[lepuoauueckuii 3aK0OH.

1 Ilepuoanueckas cucrema 1 bubnmoreka [JOK
XUMUYECKHX demeHToB /1. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XE/)IMI/I‘ICCKI/IX 3JIEMEHTOB 1 Eubmorexa IIOK

. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK

3 1 ]

HEOPraHMYECKUX BEIIECCTB https://m.edsoo.ru/00adb7e2

4 Bunpsl XuMu4uecKkoil CBSA3U U THIIEI 1 bu6mmorexa [IOK
KPUCTANINYECKUX PEIICTOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme

5 «IToBTOpEHUE U yriyOIeHue 1 1
3HAaHU OCHOBHBIX pa3/elioB Kypca
8 kiracca»

Knaccudukanus XuMHuecKux bu6mmoreka [JOK

6 b 1 )
peaKInii 10 Pa3IUYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
ITorsgaTue 0 CKOPOCTH XUMHYECKOU

7 eaKInu HOHSII?FI/IG 0 TOMOT'€HHEIX U 1 Eubmorexa LIOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaKIIMSIX
IToHgaTHe 0 XUMHYECKOM

aBHOBecuU. DaKkTOPEI, BIUAIOIINE
8 I})Ia CKOPOCTH XHMH‘—IECK,()P'I eaKmI/II/I 1 bubmmorexa LJOK
P peaxi https://m.edso0.ru/00adc28c
U TOJIOKEHUE XUMUUECKOTO
paBHOBECHUS
9 OKHUCIUTENbHO- 1 bubmuorexa [JOK

BOCCTAHOBUTCIIBHBIC PCAKIITNN

https://m.edsoo.ru/00adcade
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Teopust 37EKTPOTUTUYECKOMN

bu6mmoreka [IOK

10 mucconuaiuu. CUIBHBIC U c1a0bie https://m.edso0.ru/00adcd68
AJICKTPOJIUTHI
11 Honublie ypaBHEHHUS peaKIuit bubmorexa [IOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAaHMU B CBETE NPEACTABICHUI bubmmoreka [JOK
00 JIEKTPOIUTUYECCKON https://m.edsoo.ru/00add5d8
JIUCCOITUAITIN
lp | s ciems o B LOK
. https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 [TonsTne o runponuse conen bubmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O06o0meHre U cucTeMaTH3aIus bubmuorexa [JOK
3HaAHHUI https://m.edso00.ru/00addd12
16| chemeno seenepmenmamms BuGmmorerca LIOK
https://m.edsoo.ru/00addbfa
3a1a9»
Konrtponsnas padora Ne2 o teme
17 «ONeKTpoIuTHYECKast bubnnorexka [JOK
nuccoruanust. XuUMHUECKHE https://m.edsoo.ru/00addec0O
PEaKIMK B PAaCTBOPAX»
18 | Xennmacone capiicrsa s mpiepe Bumnoreka LIOK
https://m.edsoo.ru/00addfe2
XJiopa
19| xvmecane enoticrna, monyuene afmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IIpakTnueckas paGOTfl Ne 2 o teme BuGmuorexa LJOK
20 «[Tomydenne CoaTHON KUCTOTHI,

M3y4YEHUE €C CBOMCTBY»

https://m.edsoo.ru/00ade348
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Brraucnenus no YpaBHCHHAM

21 XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH bubmorexa [IOK
’ https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

29 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubmuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(UKALIMY CEPBI.

23 Haxoxnenue cepsl u e¢ bubmumoreka [IOK
COCIMHEHUI B MPUPOJIC. https://m.edsoo.ru/00ade64a
XVMHUYECKUE CBOWCTBA CEPhI

€pOBOIOPOJ, CTPOCHUE
24 Engnqegxgei, XHE/IquCK’He bubmmorexa LHOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Keuel cepbl. CepHas KHCIoTa
25 gmnfl[ecxng U menqecxne ’ bubmmorexa LHOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO Coc0o0a

26 MIOJIy4EHUS] CEPHON KUCIIOTHI. bubnnoreka [JOK
XUMHUECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOIE cpebl
COEIMHEHUSIMU CEPbI
Brrancrnenue MmaccoBoit onu bu6mmorexa [IOK

27 .

BBIXOJ/Ia MPOJIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO0mras XxapakKTepuCTUKa JIEMEHTOB
28 ;/a[zn;pogg;;?:; IpHUpoJIe bubmorexa [IOK
’ https://m.edsoo.ru/00adeea6
buznyecKre 1 XUMUIECKHE
CBOICTBA
S (R — Butmoexa LIOK
’ https://m.edsoo.ru/00adf004
Y IIPYMEHEHUE
30 [TpakTrueckas padora Ne 3 o Teme bubnuorexa [JOK

«[lonyyenne aMMuaka, u3y4eHue

https://m.edso0.ru/00adf180
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€r0 CBOMCTBY»

A3oTHas KucaoTa, e¢ GU3ndecKue u

bu6mmoreka [IOK

31 XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
MMOHHS B KAY€CTBE MUH BHBIX
32 ?’Z[ngeHHﬁ. ;(I/I?\EHI{ZCKOGGPM bubmorexa LIOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl
COCIMHCHUSAMH a30Ta
33 g)gsgc?ﬁﬁ;ﬁﬁnfg q)q())lgjn(q\ngﬂe u bubmorexa [IOK
N https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, NMOJTyYEHUE
Hcnonb3oBanue GocdaTos B
34 KaueCTBE MHUHEPAJIbHBIX bu6mmoreka [IOK
y1o0peHuii. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
npUpoaHOii cpenbl hocharamu
5 | et e B LOK
’ 9 https://m.edso0.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxkcupsl yriaepoaa, ux pusudeckue
36 | Sronormieckue nposrevss Buawoterca LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 VronpHas KACIIOTa U €¢ COIN bubmmorexa [IOK
https://m.edso00.ru/00ae006¢
[TpakTrueckas padota Ne 4 o reme
38 "[lonyuyeHue yriaekuciaoro rasa. bubnmoreka [JOK
KauecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHavanbHbIE OHATHS 00 Bubmorexa [IOK
39 OpraHWYECKUX BEIECTBAX KaK O

COEJIMHEHUSX YIIepoaa

https://m.edsoo0.ru/00ae054¢e
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bu6mmoreka [IOK

40 Kpemmmit u ero coeaunenns https://m.eds00.ru/00ae080a
[TpakTuyeckas padora Ne 5.
a1 Pemnienune sxcepuMeHTAIbHBIX bubmuorexa [JOK
3amad4 o Teme «BaxkHeitmme https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS»
2| et neveramn Butmiorera LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS»
OO61as xapakTepuCcTHKa
XUMHUYECKHUX DJIECMEHTOB —
METAJIOB. MeTajuinyeckas CBsi3b U bubnuorexa [JOK
43 .
MeTaJINYecKas KpUCTaIndecKas https://m.edso00.ru/00ae103e
pemeTka. Gu3nyecKue CBOMCTBA
METAJIJIOB
| e s eranon Bucorera 0K
" https://m.edso0.ru/00ael1156
HANPSDKEHUN METaJIOB
O61ue crnocoOb! MOTyYeHUs
o | seamon Comms. By BuGorera LOK
o https://m.edso0.ru/00ae1156
peaxIui, ecIu OJUH U3 peareHToB
COJICPIKUT IPUMECH
46 [TonsiTvie 0 KOPPO3UH METAIIIOB bubmorexa HOK
https://m.edso0.ru/00ael278
bu6mmoreka [JOK
47 Ulenotreie MeTalEl https://m.edsoo.ru/00ae14b2
48 OKcuasl ¥ TUAPOKCH]IBI HATPHUS U bubnnorexka [JOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAIIIBI — bubmuorexa [JOK
KaJIBIIMA ¥ MarHUH https://m.edsoo.ru/00ae15e8
50 Baxuelimue coefMHEHUS KaJIbIUI bu6mmoreka [IOK
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https://m.edso0.ru/00ae15e8

O00011eHNEe U cCUCTEMATU3ALIIS

51 .
3HAHUI
52 JKécTKkoCTh BOIBI M CIIOCOOEI €€ bu6mmoreka [IOK
yCTpaHEHHS https://m.edso0o.ru/00ae1886
I e B LOK
. https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. bubmuorexa [JOK
>4 Asmomuinii https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
> Keneso https://m.edsoo.ru/00ael1d86
57 OKcubl, THIAPOKCUIBI U COJIH bubnuotexa [JOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3AIMS
3HAHUU
[TpaxTrueckast padborta Ne 7.
59 Pemenue sKCriepruMEHTAIBHBIX bubnuoreka [IOK
3a1a4 1o Teme «Bakueitime https://m.edsoo.ru/00ae3de8
METAJIJIBl U X COETMHEHUS
Bbrancienus mo ypaBHEHUSM
XUMUYECKHUX PEaKIUi, €CITN OJTUH
60 U3 PEareHTOB JIaH B U30BITKE WK bubnmoreka [JOK
COJICPKHUT IpUMECH. Bhruncienus https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIX0OJIa TIPOAYKTA
peaKImmn
61 O0001eHrEe U CUCTEMATU3ALIIS
3HAHU
62 Kontponbnas padora Ne4 o teme

«BaxHeun1me MeTajuibl U1 UX
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COCOAUHECHUA»

63 BemecTBa u matepuaisl B 1 bu6mmoreka [IOK
MOBCEIHCBHOM JKU3HU YeIIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubmuorexa [JOK
OKPY’KarloIIel CpeIbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHnu 1 bubmumoreka [IOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O6o0mIeHnE 1 1 bubnnorexa [HJOK
CHCTEMaTH3alKs 3HAHHUIA https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O6o0mIeHnE 1 1 bubnnorexa [HJOK
CHCTEMaTH3alKs 3HAHHUIA https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O6o0mIeHne 1 1 bubnnorexa [HJOK
CHCTEMaTH3alKs 3HAHHUIA https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 68
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