MHUHHCTEPCTBO INPOCBEIEHHUS POCCUACKON ®EJIEPAIIAN
MunucTepeTso o0pasosanus U HaykH PecnyGanku TaTaperan
HenonnurenbHbiii KoMuTeT PhioHO-C10601CKOr0 MYyHHIHIIAILHOTO paiioHa

PecnyOnukun TaTtaperan

MBOY "Macaosekas COIII"

PACCMOTPEHO COI''TACOBAHO YTBEP}KI[EHO

nycoa/onmenb MO 3aMecTUTENb AMPEKTOPA MO /- ,[Enp }(TO]J ' 'Konm
s {24 g /
/g it B CHHpH,ZLOHOBa

@ "~ 53, Verapxanosa yt{e6ﬂon paGote

[Ngotoxon Ne 1 ot
«29» aBrycra 2025 r.

PABOYAS ITIPOT'PAMMA
y4eOnoro npeamera «Xumus. ba3oBbiii ypoBeHb»

1ia oOygaromuxcs 8 — 9 kiaccos

Macaoska - 2025



HOACHUTEJBHASA 3AIINCKA

PaGodas mporpamMma 1mo XMMHH Ha YPOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWM K pe3yJibTaTaM OCBOCHUSI OCHOBHOM
00pazoBaTenbHON POrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHusl, MPEICTAaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QenepalbHON paboueil mporpamMmbl
BOCIIMUTAHUS U C YUETOM KOHIICTIUU MPENOJaBaHUsl Y4EOHOTO MpeaMeTa « XUuMHUsH
B 00pa3zoBaTeNbHBIX Oopranm3aiusiax Poccuiickoit deneparuu.

PabGouass mporpamMma mo XuMuM Ja€T TMPEJCTABICHUE O ILEsAX, O0OIen
cTparerud OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOYYaIOIIUXCS CpeACTBaMU
y4eOHOr0 TpeaMeTa, YCTaHABIMBAeT 0O0s3aTeNbHOE MPEIMETHOE COACpXKaHHE,
IpeaycCMaTpUBaeT pACIpEeIeHUe €ro IO KiaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM U TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENACT KOJUYECTBEHHBIE WU
KAUECTBECHHBIC XapPAaKTEPUCTUKHU COJICPKAHUS, PEKOMEHIYEMYIO IOCIIEI0BATENb-
HOCTb U3yYECHUSI XUMHUH C YIETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JIOTUKW y4eOHOTO TPOIecca, BO3PACTHBIX OCOOEHHOCTEH O0YyYaroIuxcs, ompese-
JS€T BO3MOXKHOCTH TIpeIMETa MJis peanu3auudud TpeOOoBaHUU K pe3yJbTaTaM
OCBOEHUSI OCHOBHOM 00pa30oBaTENbHOM MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOILEr0
oOpa3oBaHus, a Takke TpeOOBaHUU K pe3ysibTaraM OOy4deHHUsI XMMHH Ha ypOBHE
nenel M3ydeHWs TpeIMeTa M OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEIbHOU
JESTEIbHOCTH 00YYarOIIerocs M0 OCBOSHUIO Y4EOHOTO COIepKaHusI.

3HaHUWE XUMHUHU CIYKUT OCHOBOM Juisi (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOydaromierocsi, €ro NnpejcTaBjIeHUN O MaTepPUATLHOM E€IUHCTBE MUpPA, BAXKHYIO
poJib UrparoT (OpMHUPYyEMbIE€ XUMHEH NPEICTaBICHUS O B3aUMOIIPEBPAIICHUSIX
DPHEPTUH W 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHHUS TI00aTbHBIX
mpo0JIeM YCTOMYHMBOTO PA3BUTHS UYEIOBEUYECTBA - CHIPHEBOM, IHEPTETUUYECKOMU,
MUIIEBON U 3KOJOTUYECKON O€30MMacCHOCTH, TPOOIIEM 3/IpaBOOXPAHEHHUS.

N3yueHune XumMuu:

CIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JUIsi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 0011el U (YyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (POpMHUpOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JIEsTeNIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM XKU3HU, TaK U B MPO(HECCHOHAIBHOMN JAESITEILHOCTH;

3HAKOMHUT €O CHEU(UKOW HAYYHOIO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3IJISIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW rpaMOTHOCTH 00Yy4arOIINXCS;

CHoCcOOCTBYET (POPMUPOBAHUIO ILEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
-Hay4YHbBIM 3HAHUSIM, K TIPUPOJIC, K YEIIOBEKY, BHOCUT CBOU BKJIAJ] B YKOJOTHUECKOE



o0pa3oBaHue 00y4arOIUXCSl.

JlaHHbIC HAmpaBlICHUS B OOYYCHHHM XUMHH OOCECIEUMBAIOTCS CHCIU(PUKON
co/iep’KaHusl y4eOHOro MpeaMeTa, KOTOPBIN SIBISETCS MEJarornuecku aganTupo-
BaHHBIM OTpaKEHHUEM 0a30BOI HAYKU XMMHH HA OMPEICIEHHOM dTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I11Ier0 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONTUMUCS CHCTEMBI IEPBOHAYANBHBIX IOHATHNA XWMHH, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TMOHSTHMI
OPraHUYECKON XMMUHU.

CrtpykTypa coAepKaHus MPOTrpaMMbl MO XMMHUU CPOpPMUpPOBaAHA HA OCHOBE
CHUCTEMHOro mnoaxoja Kk €€ mzyudeHuro. ColiepaHU€ CKIIAJbIBA€TCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUNA O XUMUYECKOUN
peakiuu. O0€ 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbI IO MPUHITUITY MTOCIEA0BA-
TEJIBHOTO PAa3BUTHS 3HAHWKM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN PA3HOIO
YPOBHSIL:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— MPEACTABJICHUN 00 AJIEKTPOIUTUYECKON TUCCOIMAIIMU BEIIECTB B PacTBO-
pax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OMIIUPUYECKU
TIOJTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCICIOBATEIHHO OT OJTHOTO
YPOBHS K IPYTOMY, BBIMOJHSAS (PYHKITUU OOBSICHEHHS M TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO PUMEHEHUS U ITOIYyUYECHUS U3YYaeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIONIEN HAYyYHOW KAapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUWA K HAy4YHOMY 3HAHUK H
METOJIaM II03HAHUS B Hayke. M3ydyeHHe XUMHUHU NPOUCXOIUT C IPUBIICUCHUEM
3HAHUM W3 paHee M3YUYEHHBIX Y4eOHbIX NpeaMeToB: «OKpYKaOMMU MHUP,
«bwuomnorus. 5-7 kiacce» u «dusnka. 7 Knacey.

[Ipy wW3yYyeHWW XHUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
JNEATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XHMHYECKHX
3HaHUH - BOKHEUIUX (HAKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKHUX MOJOKECHUM,
JOCTYIHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAHUS TMPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHHWH B Y4YeOHO-IIO3HABATEIILHOW M Y4EOHO-UCCIIEeI0BATEIHCKON



JeSTeILHOCTH, OCBOCHMM NpaBUJ 0OE30MacHOTO OOpallleHHs C BEIIeCTBAMH B
IIOBCEIHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUKU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaXHOE
3Ha4YeHUE MPUOOPEIH TaKue 1eNH, KaK:

— (GOpMHUpPOBAHUE WMHTEJUIEKTYyaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMo-
00pa3oBaHMIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO PEUICHUM, CIO-
cOOHOM aanTUPOBaTHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HH;

— HANpaBJICHHOCTh OOYYEHHS HAa CHUCTEMAaTHYeCKOe MpHOOIIeHHE o0yuaro-
IIUXCS K CAMOCTOSITENIbHOM IMO3HABATEJIbHOW AEATEIbHOCTH, HAyYHBIM METOJaM
no3HaHuA, GOPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEHN K XUMUHU;

— obecrieueHne yciIoBuil, CIOCOOCTBYIOLIUX MTPUOOPETEHUIO 00YUaIOIIMMHUCS
OTbITa Pa3HOOOPA3HON JESITENILHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MUMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3JIMYHbBIX BUJIOB JEATEIbHOCTH;

— (¢opmupoBanue o01Iel QPyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOU TpamMoT-
HOCTH, B TOM YHCJIE YMEHUU OOBSICHATH U OLECHUBATH SIBICHUS OKPY>KAIOIIETrO
MHUpAa, UCTIOJIb3Ys 3HAHUS U OTBIT, MOJYYEHHBIE MPU U3YYEHUU XUMUU, IPUMEHSTh
UX MPU PEIICHUH TpoOJIeM B MOBCEAHEBHOM KU3HU U TPYJIOBOU JEATEIbHOCTH;

— (opmupoBaHKe Yy 00y4aIOIMUXCS TYMAaHUCTUYECKUX OTHONICHUH, TOHUMa-
HUS I[IEHHOCTH XUMHWYECKUX 3HAHUU MJi1 BBIPAOOTKH DKOJIOTUYECKH IIEJIECO-
00pa3HOro MoBeleHUsI B OBITY U TPYAOBOW JEATEILHOCTH B LIENSX COXpPAHEHUS
CBOETO 3J10POBbS U OKPYKAIOLIEH IPUPOIHON CPEIbL;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHUID Ha OCHOBE YCBOCHHMS OOIIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpO(HIIs M HAMpPaBJICHHOCTH JATbHEUIIETO
00yueHus.

OO6miee 4yuciiO YacoB, OTBEAEHHBIX [JIsl W3YYEHUsS XHMHH Ha YpPOBHE
OCHOBHOT0 00111eT0 00pazoBanms, coctapiseT 136 gacoB: B 8 kimacce — 68 gacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC
[lepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Posib XuMuUu B KU3HU 4YeJOBeKa. XUMHS B CUCTEME Hayk.
Tena wu BemectBa. du3nuueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeTOAax MO3HAaHMSI B XUMHUU. UMCThIE BEHIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE dieMEHThl. CHMBOJIBI XUMHUYECKHUX
aeMeHTOB. [IpoCThIe U CIIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XHUMHUYECKHX JJICMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHAasE Macca. MaccoBast 10J11 XUMHYECKOTO JIEMEHTA B
COCIMHEHMH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anmocBs3p KoJIM4ecTBa,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUH.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHMsSI MacChl BEIECTB. XMUMHUYECKHe ypaBHeHUs. Knaccudbuxarus
XUMUYECKUX PEAKIUi (COSTUHEHNS, Pa3I0KCHUS, 3aMEIICHHsI, 0OMEHA).
Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM 000pYAOBaHUEM, U3YUCHUE U OIMMCAHUE
¢u3nYeCKuX CBOWMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HaOJO/ICHNE
dbuznyeckux (IJIaBJICHHE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMsS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBHE Mela C KUCIOTOMN) SIBICHUM, HAOMIOACHUE U
OMMCaHUE TPHU3HAKOB MPOTEKAHUSI XUMHUYECKHX peakiuil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
U3Y4YEHHUE CIOCOOOB pPAa3JICICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbINIAPUBAHUE, JUCTWUIAIMUSA, XpoMaTorpadusi, MpoBEJCHUE OYUCTKH TTOBaApEHHOU
colld, HaOJIOJIEHWE W  OINUCaHHWE  pe3yJIbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs MacChl, CO3JaHHE MOJEIEH MOJIEKYJI
(ILIapoCTepKHEBBIX).

BaxHeiine npeacTraBuTe 14 HEOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 3neMeHT U mpoctoe
BemecTBo. HaxoknmeHuwe kucimopoga B Tpupoie, (U3MYECKHE W XUMHUYCCKUC
cBoiictBa (peakiuu ropeHus). Oxcuzabl. IIpumenenue xkucnopoga. CrocoOsb



MOJIYYeHHUsS] KUCTopoJa B J1abOpaTOpud W TPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupojae. O30H — aJIoTpoITHAsS MOAN(PUKAIIHS KUCIOPO/Ia.

TennmoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKUE YpPaBHEHHS,
DK30- M BHAOTEPMHUYECKUE pEaKIUU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocTtoe BemecTBo. Haxoxnenue Bogopoaa B npupoe,
dbu3nyeckue W XHUMHYECKUE CBOMCTBA, NPUMEHEHHE, CHOCOOBI TMOJy4YCHHUSI.
Kucnots! u conmu.

Mounsipablit 00bEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBouMcTBa BOABL. Boma kak pacrBopurenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIMIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEmecTBa B pacTBOpE. XUMUUYECKHE CBOMCTBA BOJIbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupo/i€ U B KU3HU 4enoBeKa. KpyroBopoT BOAbI B IpUPOE.
3arps3HeHne NpUPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanus neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  cojeoOpasyrome (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHBIE) U
HecoseoOpasyromue. Homenkmarypa oxcugoB. Du3mdeckne W XUMHUYCCKHC
CBOMCTBA OKCHUIOB. [lonydyeHnue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTtypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHui. [loryueHrne OCHOBaHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. Ousudeckue u
XUMHUUYECKUE CBOMCTBA KHUCIOT. Psan aktuBHoctu meramnoB H. H. bekerosa.
[TonydyeHue KUCIIoT.

Comu. Homenknarypa cosieil. @U3M4YECKUEe U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune comnen.

['eneTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCTUHECHUM.
Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEECICHUE COACPKaHUS KHUCIOPOAa B BO3AYyX€, MOTYUYEHHUE,
cobupaHue, pacmo3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOaa, HAOII0IeHNE
B3aUMOJCUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS W
MpeKpalieHuss ropeHus (moxapa), O3HaAKOMJIEHHE C oOpasllaMH OKCHJIOB U
OMHMCaHUE MX CBOMCTB, MOJydeHHE, COOMpaHWE, pacClO3HABAaHUE U HU3y4YEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTeiue Bojgoponaa ¢ okcuaoM meau (II)
(BO3MOYKHO HCIIOJIb30BAaHUE BHUACOMATEPHAJTIOB), HAOMIOACHUE OOpPA3I[OB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHHME OCOOCHHOCTEM pacTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOU
MAacCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECHUCTBUE BOIBI C METAJJIAMHU
(HaTpuieM W KajblieM) (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUATIOB), HCCIIC-



JIOBaHHE 00pa3lloB HEOPTraHWYECKUX BEIISCTB Pas3IMUHBIX KJIACCOB, HAOIIOJICHHE
W3MEHEHUS OKPAaCKM WHIMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYEH, U3YyUYCHUE
B3auMoJielicTBusl okcuna Menu (II) ¢ pacTBopoM cepHOM KHCIIOTBI, KUCIOT C
METaJJIaMH, PEaKIMi HEUTpaau3aluu, MOJTyYEHHE HEPACTBOPHMMBIX OCHOBAaHWU,
BBITECHEHHE OJHOI0 METajjla JIPYyTMM H3 PacTBOpa COJIM, PELICHUE SKCIEpHU-
MEHTAJIbHBIX 3a7a4 N0 TeMe «BakHeunre Ki1acchl HEOPraHUYECKUX COCTUHECHUIN.

Ilepnoanuyecknii 3axkoH U Ilepuoanyeckas cucreMa XMMHYECKHX 3JI€MEHTOB
. . MenaeneeBa. CTpoenne aTroMoB. XuMHU4YeCKasi CBA3b. OKUCINTEIbHO-
BOCCTAHOBHUTEJIbHBIC PeaKIMU

[lepBble TOMNBITKM KIACCU(PUKAIUU XUMUYECKUX 3ieMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIETOYHO3EMENIbHBIE METaLIbI,
rajJoreHbl, THEPTHBIE Ia3bl). DIEMEHTHI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCHIBI
Y TUIPOKCUIBIL.

Ilepuonnuecknii 3akoH. Ilepuoguueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
. N. Mengeneea. Koporkonepuognas u aiauHHonepuoaHas ¢gopmel Ilepuon-
YECKOM cUCTEMBI XUMUYecKkuXx 35eMeHToB J[. M. Menaeneesa. [leproasl u rpynmsl.
DU3NYECKHUI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04€K aroMOB TMepBbIX 20 XUMUYECKHUX DIJIEMEHTOB
[lepnognueckori cucremsl [I. M. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanueckont cucreme /. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IPYMIaM U MEpUOaaM.

3nauenue [lepunoamueckoro 3axkoHa u [leprnoanyecko CUCTEMBI XUMHAYECKUX
DJIEMEHTOB I pa3BUTHA Hayku W mnpaktuku. [[. Y. MenneneeB — y4y€HbIM u
IpaXKJaHUH.

Xumnyeckasi cBsi3b. KoBaneHTHast (HOJSpHAsT W HEMOJIApHAsl) CBSA3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIWATEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIIEHNA. OKUCIUTENN U BOCCTAHOBUTEIIH.
Xumuueckuit IKcnepumenm:

U3ydyeHue OoOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEHUCTBUE
TUAPOKCUIA [HMHKA C PACTBOPAMHM KHUCJIOT M UIEJIOYEH, INPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKLIUN
(ropeHue, peakuuu pas3yioKeHUs, COETUHEHUS)

Mescnpeomemmnuie céa3u
Peanmusanps MeXNpeIMETHBIX CBSI3€W NMPU W3YYEHHM XMMHM B 8 KJlacce
OCYLIECTBJISIETCS 4YEpe3 HCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



TIOHATHM, TaK W TIOHATUHN, SBJISIONINXCS CUCTEMHBIMU JJIS OTICIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIH (DaKT, THIIOTE3a, TEOPH,
3aKOH, aHAJIW3, CUHTE3, KJIaCCU(PUKAIUs, TICPUOJIUIHOCTh, HAOIIOICHUE, IKCIICPH-
MEHT, MOJICTTUPOBaHNE, U3MEPEHUE, MO/ICITb, SIBIICHUE.

dwusuka: MaTepus, aTOM, JICKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU, H30TOIIHI,
PaJMOaKTUBHOCTh, MOJICKYJIa, JJICKTPUYCCKUH 3apsiji, BEIIECTBO, TEO, O0BEM,
arperaTHoe COCTOSHUE BEIIECTBA, TIa3, (HU3UYECKHE BEIUYHMHBI, CIUHHIIBI
U3MEpEHMsI, KOCMOC, TIIaHeTHI, 3BE3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
T0JIC3HBIC HCKOIIaeMbIe, TOILTUBO, BOJIHBIC PECYPCHI.

9 KIIACC
BemecTBo U XMMHYECKasi peaKkuus

[Tepnonnueckuii 3akoH. llepmogmueckas cucTeMa XUMHUYECKHX SIIEMEHTOB
J. . MenneneeBa. CtpoeHne aTroMoB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBbIX TPEX IMEPUOJOB, KAJIMA, KaJIbLUUs HU HX
COCIMHEHUN B COOTBETCTBHU C IIOJIOKEHUEM 3JIEMEHTOB B Illepuonnueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BelecTBAa: BHUIBI XMMHYECKOW CBA3U. THUMBl KPUCTALTAYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BHUJIa XUMHUUYECKOU CBSI3U.

Knaccudukaiuys 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PAa3JIMYHBIM KJIAaCCaM HEOPTraHUYECKUX
COEJIMHEHNI, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccudukanuys XuMA4eCKUX peakivii Mo pa3IndHbIM NpU3HaAKaM (110 YUCITY
U COCTaBY y4YaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY 3 (eKTy, 1Mo u3mMe-
HEHUIO CTEMEHEW OKHUCICHUS XHWMHYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4acTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocTH xuMudeckod peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpPATUMBIX XUMHUYECKUX peakiusX. [IoHsITHEe 0 TOMOTE€HHBIX U TeTePOreHHBIX
peakuusx. Ilonarue o karanusze. [lonstue o xumuyeckom paBHOBecur. DakToOpHI,
BIIUSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M IOJ0KEHUE XUMHUYECKOIO
paBHOBECHSL.

OKUCITUTETHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, DJIEKTPOHHBIN OalaHC OKUCITH-
TEJIbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBiI€HUE YPAaBHEHUM OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA C UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOIrO OallaHca.



Teopus 2JIEKTPOTUTUUECKON AUCCOIUAIIMN. DICKTPOJIUTHI U HEIJICKTPOIUTHI.
KaTtnonsl, annonsl. MeXxaHu3M JHUCCOLMAIIMU BEIIECTB C Pa3IMUHBIMU BUJIAMU
XuMU4ecKol cBs3u. CteneHs aucconnanun. CYIbHBIC U CIa0bIe SJIEKTPOJIHTHI.

Peakuyu nonHoro oomeHa. Y ClIOBHS MPOTEKaHUS PEaKIMii HOHHOTO 0OMEHa,
MOJHBIE W COKpalIEHHbIE HWOHHBIC YypaBHEHMs peakuuil. CBoicTBa KHCIOT,
OCHOBAHMI U COJIEH B CBETE MPEICTABICHUN 00 JIEKTPOJIUTUIECKON TUCCOLUAIUU.
KauecTBeHHbIE peakiiuy Ha MOHBL. [loHATHE O THApONM3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHUE C MOJICJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIIECTB — META/NIOB M HeMeTa/uioB (Tpadura W aiamasa), CJIOKHBIX BEIICCTB
(xJopuma HaTpusi), UCCIEOBAHUE 3aBUCUMOCTHA CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBUSL PaA3IMUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIIEKTPONPOBOTHOCTH
pacTBOpPOB BEIIECTB, MPOILECCAa AUCCOUUAIMUA KHCIOT, WIEJI0YEd U COJeH
(BO3MOYKHO HMCIIOJIb30BAaHKME BHUJICO MaTEPHAJIOB), MPOBEICHUE ONBITOB, WILIIOCTPHU-
PYIOIIUX MPU3HAKU MPOTEKAHMS PEaKIMi HOHHOTO oOMeHa (00pa3oBaHME OcajKa,
BBIZICICHUE Ta3a, OOpa30BaHWE BOJIbI), OIBITOB, HWJUTFOCTPHUPYIONIUX IPUMEPHI
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIUi (TOpEeHHE, PEeaKkluu pa3sioKeHUs,
COCAMHEHUsI), pPaClO3HABAaHHE  HEOPraHMYECKUX  BEIIECTB C  ITOMOIIBIO
Ka4€CTBEHHBIX PEAKIIM HA MOHBI, PEIICHUE SKCTICPUMEHTAIbHBIX 3a/1a4.

HemeTtanibl U MX cOeIMHEHUA

OOmas xapakrepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTeNEeHU OKucieHus. CTpoeHune u (u3NYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUIaMH{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHas KuCI0Ta, XMMUYECKHE CBOMCTBA, IOJYyYEHHE, IPUMEHEHHe. [lelicTBue
XJIOpa U XJOPOBOJIOPOJA HA OpPraHU3M 4YeJOBeKa. BakHelmme XJIopuIpl U HX
HAXO0XKJEHUE B IPUPOJE.

OOmas xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTeNneHU okucieHus. CTpoeHue W (pU3MyYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOJIa U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMN KUCIOPOia
U cepbl. XumMuueckue cBoiictBa cepbl. CepoBOAopoJ, cTpoeHue, pu3nYecKue u
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucnota, ¢uU3NYECKHWE ¢ XUMHYECKHE CBOicTBa (oOmme Kak
NpeICTaBUTENA Kiacca KHCIOT H crnenuduueckue). XUMHUYECKHE PpEakIlny,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MOMY4YeHHUsSI CEpPHOM KHCIOTHI
[Ipumenenue cepHoOil KUCIOThI. COJIM CEpHOM KHUCIIOTHI, KAUECTBEHHAS PEaKIMs Ha
cynabgar-uoH. HaxoxzaeHue ceppl U €€ COEIMHEHUH B NpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIMHEHHUSIMHU cepbl (KUCIOTHBIE JOX]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPALICHUS.



OOmas xapakrepucTuka 31eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIC CTETICHH OKUCICHUS. A30T, paclpocTpaHEHHE B MPHUPOJE,
dusnyeckre u XuMudeckue cBoicTBa. KpyroBopor a3ora B mpupoae. AMMHUax, ero
¢uznyeckue U XMMHUYECKUE CBOMCTBA, NOyuyeHue U npuMenenue. Coiau aMMOHUS,
ux Qu3nyeckue U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ TMoiydeHue, (PU3HUecKue M XUMHUYECKUE
cBOlicTBa (00mME Kak TPEACTABUTENS KiIacca KHUCIOT W CHEIU(UUIECKHE).
Hcnonp30BaHne HUTPATOB H COJEM aMMOHHS B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XMMHUUECKOE 3arpsi3HEHUE OKPYXKAIOUIe cpebl COEAUHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHHE BO3AyXa, NOuBbl U BomoémoB). Docdop,
aoTponHeie Moaudukanmuu (ochopa, GU3MIECKHE W XUMUYCCKHE CBOMCTBA.
Oxcun dhocdhopa (V) u dhochopras kuciaora, GU3NICCKHIE U XUMHUIESCKUE CBONCTBA,
nonyudenue. Mcnonb3oBanne pochaToB B KauecTBE MUHEPATBHBIX YI00PCHHIA.

OoOmas xapakrepuctuka 31eMeHToB [VA-rpynnbsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIECHMs. YTIEpOJ, auIoTpOnHble Moaudu-
Kallid, paclpoCTpaHEHHE B MPHUPOAE, (PU3NYECKUE W XUMHYECKHE CBOMCTBA.
Ancopbomus. KpyroBopot yriepoga B mnpuponae. OKcuawl yriepoaa, ux Qusu-
YeCcKHe U XMMHUYECKHE CBOWCTBA, JEHCTBUE HA KUBBIE OPTaHU3MBbI, MOJyYE€HUE U
IpUMEHEHHE. DKOJIOTHYecKue MpolieMbl, CBI3aHHbIe ¢ okcuaoM yriaepoaa (IV),
TUIOTe3a TJI00aJbHOTO IMOTEIUICHUsl KJIMMaTa, MapHUKOBBIM 3(QexT. YronpHas
KACIOTa U €€ CoNM, UX (PU3MYEeCKHe UM XUMHUYECKHE CBOICTBa, MOMyYeHUE U
npumeHeHue. KauecTBeHHass peakiuss Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIINIEHHOCTH U CEJILCKOM XO34MCTBE.

[TepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yraeponaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, ITAHOJ, TJINLEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKU YTIEBOAOPOAOB (yrojb, HPHUPOAHBIA Tra3, HedTh),
MPOJYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: KMpax, OeKax, yriieBojax — U X
polu B OKM3HM 4YelOBeKa. MarepuaibHOe E€AMHCTBO OPraHUYeCKHuX W
HEOPraHUYECKUX COCTMHECHUN.

Kpemnnii, ero ¢usmueckne u XUMHYECKHE CBOWCTBA, TMOIY4YCHHE U
npuMmeHenne. CoequHeHUs KpeMHus B mnpupoge. OO6mme npeactaBieHus 00
okcuzae kpemuus (IV) u kpemHueBoil kucinore. CUIMKaThl, UX HUCIIOJIB30BAHHUE B
OBITY, B MPOMBIIIICHHOCTH. BakHelmme CTpOUTENbHBIE MaTepualbl: KepaMuKa,
CTEKJIO, TIEMEHT, OETOH, *kene300eToH. [IpobaeMbl 6e30macHOT0 HCIOIB30BAHUS
CTPOUTENIbHBIX MaTEPUaIOB B TOBCEAHEBHOMN KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3lioB HEOPTaHWYECKUX BELIECTB, CBOMCTB COJISTHOM KHCIOTHI,

MPOBEJICHNE KaueCTBEHHBIX PEAKIN Ha XJIOPUA-UOHBI U HAOIIOCHIE MPU3HAKOB



UX TPOTEKAHMS], OMBITHI, OTpaKAIOIMNUE (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
raJlor€eHOB M WX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BHUIEOMATEPUAIIOB),
O3HaKOMJICHHE C oOpa3lamMu XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpa3uamMu ceppl M €€ COCAMHEHUSIMH (BO3MOXHO HCIOJIb30BAaHUE BUJIEO-
MaTepuaioB), HaOIOAEHHE Ipolecca OOYyIJIMBaHMs caxapa NOJ JAEUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3Yy4YCHUE XUMHYECKHX CBOMCTB
pa30aBiIEHHON CEPHOU KUCIOTHI, IPOBEICHNE KaUeCTBEHHOW peaKIuu Ha cyJibdat-
WOH W HaOIIoJeHNe Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3HMUECKUMU
cBoiicTBamMM a3ora, Qocdopa M UX COEAUHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yI0OpeHUM, MogyyeHue,
coOMpaHue, pacno3HaBaHHME M HU3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KauyeCTBEHHBIX PEAKIMi Ha MOH aMMOHHS U (ocdaT-uoH U U3yUeHHE MPU3HAKOB
UX IPOTEKAHHUs, B3ANMOJIEVCTBAE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUe BUJICOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUNIMYECKUX PEImETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MojydyeHHe, COOMpaHue, paclio3HaBaHUE U HU3y4YEHUE
CBOMCTB YTJIEKUCIIOTO ra3a, MPOBEICHUE KaueCTBEHHBIX pEaKIuii Ha KapOoHAT U
CUJIMKAT-UOHbl W H3YyYCHUE TNPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 no TeMe «BaxxHelmme HeMeTaibl U UX COCTUHEHUS.

MeTtaJibl 1 MX COeIMHEHUS

OO01as xapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
UX TmoNokeHus B llepmomgmueckor cucremMe xuMudeckux daeMmeHtoB JI. WM.
MenaeneeBa u crpoeHusi atoMmoB. CTpoeHue MeTauioB. MeTauindeckasl CBs3b U
METaJUIMYECKas] KPUCTAUIMYECKass PEmETKa. OJIEKTPOXUMHUYECKUN psAJl Hamps-
KeHuil MertawioB. Pu3nueckue M XHUMHUYECKHE CBOWCTBa MeTaioB. O6mue
crocoObl monydeHus: MeTawioB. [loHSATHE O KOpPpO3WHM METaIOB, OCHOBHBIC
CrocoObl 3ammThl WX OT Koppo3uu. CrumaBel (CTayb, YYTYH, JIOPATFOMHUHUU,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenoynbie MeTajuibl: noJIOKeHUE B [leproanyeckon cucTeMe XUMHUYECKUX
anemeHToB [[. . MenneneeBa, CTpOCHUE UX aTOMOB, Haxo1eHue B npupone. du-
3MYECKHE U XMMUYECKHE CBOWMCTBA (Ha mpuMmepe Hatpus U Kaius). OKCHIBI U TH-
JIPOKCHJIBI HATPUS U Kayns. [[puMeHenne memoYHbpIX METAIOB U UX COEAMHEHN.

[IlesioyHO3EeMENBHBIE METAJUIBI MAarHMM W KaJbLUW: IIOJIOKEHUE B
[lepronnueckoii cucreMe XxuMudeckux aiemeHToB /. 1. Menneneesa, ctpoeHue
UX aTOMOB, HaXOXJI€HUE B IIpupoe. Pusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxdeilne coeauHeHUs Kaiublus (OKCUI, TUIPOKCHMA, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AOMUHHUI: TIoJIokeHUE B [lepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHME aToOMa, HaxOXKJICHUE B mpupone. PU3NYECKHE U
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBIC CBOMCTBAa OKCHAA U TUJIPOKCHUIA
ATIOMUHUSAL.

Kenezo: nonoxenue B llepmoanmdeckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHME aToOMa, HaxOXKACHUE B mpupone. PU3NYECKHE U
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCU B U conn kenesa (1) u xenesa
(III), ux cocraB, CBOMCTBA U MOTYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oO0OpasllaMu METAJUIOB W CIUIaBOB, UX (U3HUECKUMU
CBOMCTBAaMHU, U3yUYCHHUE PE3YJIIHTATOB KOPPO3UH METAIOB (BO3MOKHO HCHOJIbB30-
BaHHE BHUICOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCUCTBHS OKCHAAa KaIbIHS WU
HaTpus C BOAOW (BO3MOXKHO HCIOJIL30BaHUE BUJICOMATEPUATIOB), UCCIIEIOBAHUE
CBOMCTB JKECTKOM BOJbI, MpOIlecca TOPEHMs kKejle3a B KHUCIOpoJie (BO3MOXKHO
WCIOJIb30BAaHUE BUJIEOMATEPHUATIOB), TIPU3HAKOB MPOTEKAHNS KAYECTBEHHBIX pPeak-
MM Ha MOHBI: MarHus, KanbIlus, aJllOMHHUS, IIMHKA, *Kene3a (II) u xemnesa (III),
menu (I1), HabmrofeHue U OMUCAHUE MPOIECCOB OKpAlIMBAHUS TUIAMEHU MOHAMU
HATPUS, KIS U KalbIus (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAIIOB), HCCIIE-
JnoBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUJIA ATOMUHHUS U TUIPOKCHAA IMHKA,
pelIeHre HKCIEPUMEHTAIbHBIX 3a7a4 1Mo Teme «BaxHelme MeTauibl U X
COCIUHEHUSI.

XuMHus M OKpPYKAKOLIAA cpelaa

BemecTBa m marepuansl B IMOBCEAHEBHOM >KU3HM 4YeloOBeKa. besomacHoe
UCTIOJb30BaHUE BEIIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBas momormp mpu
XUMHUYECKUX OKOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpenpl (MpeaesibHas JOMyCcTHMast
KOHIIeHTpanus Beects, aanee — [1JIK). Posib xumMun B pemeHUN 3KOJIOrHUECKUX
npobiiem.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pa3loB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE

MaTepHaIbl).

Mescnpeomemmnuie céasu

Peanmnsanpsa MeXNpeIMETHBIX CBS3€W NP W3YYEHHMM XMMHM B 9 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX
NOHATHUH, TAK U MOHATHI, SBJIIOIINXCS CHCTEMHBIMU JUISL OTAEJIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O [INKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHATIU3, CHHTE3, KJIacCU(PHUKAIUS, TEPUOIUIHOCTD, HAOII0ICHIE, SKCTIEPH-



MEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJENb, SBJICHUE, MAapHUKOBBIA 3(PQeKT,
TEXHOJIOTHSI, MAaTEPHUATIBL.

dusuka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIU, U30TOIIHI,
PaZMOaKTUBHOCTD, MOJIEKYIa, AIIEKTPUYECKUI  3apsn, IIPOBOJHHKH,
NOJYNPOBOJHUKH, JUDJCKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BEILlEeCTBa, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKas
pemeéTka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAMHUIIBI W3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢otocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEPAIbHBIE
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOTIaeMbIe, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS

N3yuenne XxUMUM Ha YpPOBHE OCHOBHOTO OOIIETO O0Opa30BaHUs HAIPaBICHO
Ha JOCTIDKEHHE OOYYarOIIMMHUCS JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
pEe3yIabTaTOB OCBOEHHUS YUEOHOIO MPEAMETA.

JINUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETrO
00pa3oBaHMs JOCTHTAIOTCS B XO0J€¢ OOY4YCHHS XHMHH B €IUHCTBE Y4eOHOW W
BOCIIUTATEJILHON JIEATEIbBHOCTH B COOTBETCTBUU C TPAUIIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHM, IPUHSITHIMU B
oOlliecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS U CIIOCOOCTBYIOT TMpolieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COITUATM3AIUN O0YyUArOIITUXCSI.

JIM4HOCTHBIE  pE3yJbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCS ~ CHUCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUUM WU
pacIIMpEeHne OIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUA:

[IEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUUECKOMY
W HAydyHOMY HACJEJWI0, TOHUMAaHUS 3HAYCHUS XUMHUUYECKOWM HAayKu B >KU3HU
COBPEMEHHOT0 OOIIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HH(pOpMammen o
MEPENOBBIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOpPMax M NpaBUiiaX MEXKIUYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIEOBATENLCKOM, TBOPYECKOM U JAPYTUX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH IpHU
BBITIOJTHEHUU Y4YEOHBIX, TO03HABATEIbHBIX 3aJlay, BBINOJHEHUH XHUMHUYECKHUX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEeOHOW ESITENbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJECHHE M TMOCTYINKHM CBOHUX TOBApHILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;
3) HEHHOCTH HAYYHOT'0 NIO3HAHUSA:

MHUPOBO33PEHUYECKUX TPEACTABICHUA O BEIIECTBE U XUMHUYECKOW peakiiui,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISOIIMX
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOM KapTHUHBI MHUpA, MPEJCTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOIBI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;



IIO3HABATEJIbHBIX MOTHBOB, HAIIPaBJICHHBIX HA IIOJyYCHHE HOBBIX 3HAHUUI
0 XMMHH, HEOOXOAUMBIX JJI1 OOBSICHEHHSI HaOII01aeMbIX MPOIIECCOB U SBICHUH;

MM03HABATEJIbHOM, WMH(OPMAIMOHHOW M YHUTATEIbCKOW KYJIBTYpbl, B TOM
YKCJie HAaBBIKOB CaMOCTOSITENIbHOM paboThl C yuyeOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPaTypoH, JOCTYHNHBIMH TEXHHUUYECKHMMM CpEACTBAMH HMH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeca K OOyYeHHWI0 W TO3HAHMIO, JI0003HATETHbHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa3oBaHHWIO, TMPOCKTHOW M  HCCIENOBATEIbCKON
JESTENIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOy4eHHUs B
JlaJbHEHUIIIEM;

4) popMupoOBaHuSs KYJIbTYPbI 310POBb:

OCO3HAHME IIEHHOCTU JKW3HW, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBbI 00pa3 *XWU3HHU, OCO3HAHWE MOCIEICTBUUA U
HENpPUATHE BPEAHBIX MPUBbIYEK (YIIOTPEOICHUS aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHMUS),
HEOOXOJUMOCTU COOJIFOJICHUSI MpaBui OE30MAaCHOCTH NpU  OOpalllEeHuu ¢
XUMHYECKUMHU BEUIECTBAMH B OBITY U pealbHON )KU3HHU,

5) Tpy10BOIr0 BOCIIMTAHMS:

MHTepeca K MPaKTHYECKOMY M3yUEHUIO Mpodeccuii u Tpyaa pa3IudHoro poja,
YBOKECHHUE K TPYyAy M pe3yiabTaTaM TPYAOBOH IEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUW MO XHMHUH, OCO3HAHHBIA BBIOOP
VUHIVMBUIYAJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEemHON MpoeCcCUOHAIBHON NEATEIbHOCTU U Pa3BUTHsI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCS B IPO(PECCUOHAIBHON Cpee;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU LEIEeCOO0Pa3HOr0 OTHOILIEHUS K NPHUPOAE KaK HCTOYHUKY
JKU3HM Ha 3eMile, OCHOBE €€ CYyIeCTBOBaHUS, IOHMMAaHUS LIEHHOCTH 310POBOIO U
Oe3omacHOro o0pa3a JKU3HM, OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY
(U3HMYECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHUSI LIEHHOCTH COOJIOACHUS
paBwJI O€30MACHOTO MOBECHUS MPU PadOTE C BEIIECTBAMH, a TAKKE B CUTYAIHsIX,
YIPOXKAKOIMIMX 30POBBIO U KU3HM JIFOAEH;

CHIOCOOHOCTH NMPUMEHSATH 3HAHUS, MOIy4YaeMble MPU U3YYEHUU XUMMH, AJIS
pelIeHns 3a4a4, CBA3aHHbIX C OKPYKaIOLEeH IPUPOIHON CPENOH, JJIs ITOBBILIECHUS
YPOBHSI  DKOJOTHYECKOW KYyJIbTypbl, OCO3HaHHSA TJ00aTbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M MyTel HUX pelIeHUs MOCPEACTBOM METOIOB XUMUH,
DKOJIOTUYECKOT0 MBILIJIEHUs, YMEHUS PYKOBOJICTBOBATHLCS UM B II03HABATEJIBHOM,
KOMMYHMKATUBHOM U COLMATIbHOM IIPAKTHUKE.

DKOJIOTMYECKOI'O0 MBILUICHUS, YMEHUs PYKOBOJCTBOBAaTbCS MM B IIO3HABa-
TEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM IIPAKTHUKE.



METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAYMMBIE IS
dbopMUpOBaHHSI MUPOBO33pPEHUS OOIICHAYYHbBIE TIOHATHSA (3aKOH, TEOPHs], IPUHITHII,
rumnore3a, (axrt, cucTemMa, IpoLEcC, 3KCHEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeIMeTax W IO3BOJISIOT Ha
OCHOBE 3HAaHUN U3 ATUX NPEIMETOB (HOPMHUPOBATH MPEJACTABICHUE O LIETOCTHOU
HAay4YHOM KapTHUHE MHPA, U YHUBEpCaJIbHbIE yUeOHbIE NEUCTBUS (I1I03HABATEIbHbIC,
KOMMYHHUKAaTHBHBIC, PETYIATUBHBIC), KOTOpbIE OOecreurnBaOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IJITAHUPOBAHUIO W OCYIIECTBICHUIO yueOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHBIE AeiiCTBUS
Ba3oBble Jioru4eckue aeiicTBUS:

YMEHHE HCIOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TPU OCBOCHHUH
3HAHUU: PACKPBIBATH CMBICI XUMHUYECKUX TMOHATUH (BBIICISATh MX XapaKTEpHBIE
IpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYIMMM IOHATHUSAMH), HCIOJIB30BATH
NOHATHUS JJI1 OOBSICHEHUS OTIENbHBIX ()AaKTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS U
KPUTEPUHU ISl KIACCU(PUKALUKA XUMUYECKUX BEIIECTB M XUMHYECKHX PEaKIIN,
yCTaHABIMBATh MPHUYMHHO-CICICTBEHHBIE CBS3U MEXAY OOBEKTaMU HW3YYCHHS,
CTPOUTH JIOTUYECKUE PacCyk AeHUs (MHIYKTHBHbBIC, J€TYKTUBHBIE, 10 aHAJIOTHH),
JIeJIaTh BBIBOJIbI U 3aKIJIFOUEHUS;

yMEHHE TPUMEHATH B TMPOLIECCe TMO3HAHUS TOHATHS (MpPEeIMETHBIE W
MeTanpeMETHbBIE), CAMBOJIMYECKHE (3HAKOBBIE) MO/, UCTIOIh3yEeMblEe B XHUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJICIIbHBIE MPEACTABICHUS —
XMMHMYECKUN 3HaK (CUMBOJI JJIEMEHTA), XUMHU4YecKass (opmyia M ypaBHEHHE
XMMHYECKON peaklUy — MPU PELIEHUN Y4eOHO-I03HABATEIbHBIX 33/a4, C YUYETOM
THX MOJENBHBIX MPEACTABICHUI BBIABIATh U XapaKTePU30BaTh CYIIECTBEHHBIC
PU3HAKU U3YYaeMbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKHUX PEaKIINH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NIPUYUHHO-CIEC/ICTBEHHBIE CBSI3U U
IPOTUBOPEUHSI B U3yUaEMbIX MPOLIECCAX U SABJICHUSX.
ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

YMEHHE HCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHMs, a TakXKE B KA4eCTBE OCHOBBI s (OPMUPOBAHMS THUIOTE3BI TIO
IPOBEpKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHHUIA;

npUoOpeTeHNEe ONbITa IO IUIAHUPOBAHUIO, OPraHU3allMd U TPOBEIECHUIO
YUEHHYECKUX DSKCIEpPUMEHTOB, YMEHHE HaOIIoAaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MTPOTHO3HPOBATh €ro pe3ysbTaT, (GopMynupoBaTh 0000IIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCICOBAHMS, COCTABIATh OTUET
0 MpojIeNIaHHOM padoTe.



Pabora ¢ undgopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJIOB W (HOPM TPEICTABICHHUS, MTOTyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4JHO-TIONyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel WHTepHETa), KpPUTUYECKH OIEHHWBATH MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO UH(OPMAIIHIO;

yMEHUE TPUMEHATh Pa3IudHbIC METOABI W 3aIPOCHI TPHU TOWUCKE M OTOOpe
uHOOpPMAITMU W COOTBETCTBYIONINX JAHHBIX, HEOOXOIUMBIX IS BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7]a4 ONPEIeIEHHOTO TUIIA, TPUOOPETEHUE OMBITA B
00JacTH  MCHOJIb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpPOUH aKTHBHOTO HCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEIIEHO BBIOMPATh ONTUMAILHYIO (POpMY MpeCTaBICHUS HHHOPMAITUHN U
WUTIOCTPUPOBATh pPEIIAEMbIE 33Ja4l HECJIOKHBIMU CXEMaMH, JHarpaMmMaMu,
npyrumu ¢hopmMamu rpaduKu ¥ ©X KOMOWHAIIUSAMY,

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B TIpolecce Y4YeOHOU U
MCCIIEIOBATENLCKOM NIEATETPHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIICHHOCTH,
CEIbCKOIO XO3SICTBA W TPAHCIOPTa HA COCTOSIHUE OKpYKAroWEed NpUpPOAHOU
Cpebl.
KoMMyHUKaTHBHBIC YHHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA:

yMEHHUE 3ajJaBaTh BOMPOCHI (B XO0JA€ Auaiora U (WJM) ITUCKYCCHUH) IO
CYLIECTBY 00CYX/1aeMOl TeMbl, (OPMYJIUPOBATH CBOU MPEJIOKEHHUS OTHOCH-
TEJIHHO BBITIOJTHEHUS NIPEIJIOKEHHON 3a/1a4H;

MPUOOpPETEHHUE OTBITA MPE3EHTAIINH PE3YIbTATOB BHITIOJIHEHHSI XUMUIECKOTO
DKCIIEpUMEHTa (JTA0OPAaTOPHOTO OMBITA, Ja0OPATOPHOI pabOTHI IO UCCIIEAOBAHUIO
CBOMCTB BEIIIECTB, yUeOHOTO IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU IO3HABATEIHHOU U
UCCJIEIOBATENLCKON JIEATETLHOCTH TIPU PELICHUH BO3HHUKAIOIMIUX MPOOJEM Ha
OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHMS MO3HUIMKA (00CYyXIeHusi, 0OMeH
MHEHUSMH, «MO3TOBBIC INTYpPMBI», KOOPJAWHAIMS COBMECTHBIX JCHCTBUH,
oTmpeJielIeHUE KPUTEPUEB MO OIICHKE KaueCTBa BHIMOJIHEHHON paboThI U IPYTHUE);
PeryasiTuBHBbIC YHUBEPCAJIbHBIE YYeOHbIE IeHCTBUS:

YMEHHUE CaMOCTOSITEIbHO OMpPENeNsiTh ILeNN JeATeIbHOCTH, TUIAaHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTh, BEIOMpaATh Hanboee YPPeKTUBHBIE CIIOCOOBI PEIIeHUsT YUYEOHBIX U
MO3HABATENbHBIX 33/Ja4, CaMOCTOSITEIbBHO COCTaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM QITOPUTM  JEHUCTBUM IMIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUSX,
OIICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yibTaTa 3asBICHHOW II€JIM, YMEHUE
HCIIOJI30BATh U aHAIU3UPOBATH KOHTEKCTHI, MPEIaraéMble B YCIIOBUU 3aJIaHUN.



IMPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHUIO 003aTEIbHOrO
COJIepKaHusl, YCTAaHOBIEHHOTO ¢eaepanbHOi pabodeil mporpaMMoil, BBIIEISIOT:
OCBOEHHBbIE OOYyYalOIIMMUCS HAay4HbIC 3HAHMS, YMEHHUS U CIOCOOBI JEUCTBUH,
cnenuguueckre A MpeaMeTHOM olnactu «XuMus», BUABI JEATEIBHOCTH IO
NOJIYyYEHUI0 HOBOTO 3HAHWS, €ro HWHTEpPHpETalHH, M[peoOpa3oBaHUI0 U
NPUMEHEHUIO B Pa3INUHBIX YUYECOHBIX U HOBBIX CHUTYAI[HSX.

K xoniy oOydenus B 8 kjacce y oOydyaromierocs OyayT chOpMUPOBAHBI
CJIeIyIOME TPEIMETHBIC PE3YJIbTATHI IO XUMUU:

- pacKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKHX TOHSTHH: aTOM, MOJEKYJa,
XUMHUYECKUUA DJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAsT W HEOJHOPOJIHASA), BaJECHTHOCTb, OTHOCUTEJIbHAs AaTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas
JIOJII XUMUYECKOTO 3JIEMEHTA B COCAMHEHUU, MOJIAPHBIN 00BEM, OKCHU, KUCTIOTA,
OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCICHUS, XUMUUYECKas
peakius, KiaccudUKalus peakiuil: peakiiui COSAMHEHUS, PEaKIUU Pa3JI0KEHHUS,
peakiuy 3aMEIEHHUs, peakiuu OOMEHa, 9K30- M HHIOTEPMUYECKHUE pEaKIIuH,
TEIIoBOM 3(PPeKT peakiuu, siApO aToma, SJICKTPOHHBIA CIOM aToMa, aToMHas
opOuTanb, paguyc aTroMa, XUMHUYECKas CBSI3b, IMOJSAPHAS ¥ HEMOJsIpHas
KOBaJICHTHAsI CBSI3b, MIOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J0Js
BelecTBa (IIPOLIEHTHAS KOHIIEHTPAIlUs) B PacCTBOPE;

- WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSATUUA W
MPUMEHSTH ATH TIOHATHSI IPY OTTMCAHUH BEIIECTB U X MPEBPAICHUH;

- WCIIOJIb30BaTh XWMHUYECKYIO CHUMBOJHMKY [JI1 COCTaBICHUS (HOPMYI
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

- OTpEJNIENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHApPHBIX COCAMHEHUSX,
CTENEHb OKHCIICHUS DJIEMEHTOB B OWHAPHBIX COCIMHEHMSIX, MPUHAJJIC)KHOCTh
BEILECTB K OMNPEACIEHHOMY KJIACcCy COEAUHEHUH Mo (opMysiaM, BUJ XUMUYECKOU
CBsI3U (KOBAJICHTHAS ¥ HIOHHAS) B HEOPTAHUUYECKUX COCTMHCHUSX;

- packpeiBaTh cMbica Ilepuonnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh NMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYEC-
KHX DJIEMEHTOB OT uX nosoxeHuss B Ilepuoamdeckoil cucreme, 3aKOHOB
COXpPAaHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-MOJEKYJSPHOTO
Y4E€HUs, 3aKOHAa ABOTaIpo;

- ONKCHIBATh M XapakTepu3oBaTh TaOnauuHyto ¢opmy Ilepuoanueckoit
CHUCTEMbI XMMHUYECKUX AJIEMEHTOB: pa3iinyaTh MOHATUS «TJIaBHas moAarpymnmna (A-
rpynmna)» u «mnobounas noarpynmna (b-rpymnma)», mManbie U OOJBIIME TEPUOIDI,
COOTHOCUTh O00O3HAYCHHs, KOTOphle uMeTcs B Tabmuie «llepuommyeckas
cucteMa XxuMudeckux aneMeHToB [[. . MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUC-



TUKaMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijapa, ooiee
YHUCJIO AJIEKTPOHOB U PACIPEEICHUE UX IO SJIEKTPOHHBIM CIIOSIM);

- KJaccu(ULUUPOBATH XUMUYECKHUE DJIEMEHThI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (110 YUCIIy U COCTaBY YYaCTBYIOUIUX B PEAKIIMU BEIIECTB, MO
TerioBoMy b dexTy);

- XapaKTepu3oBaTh (OMHCHIBATh) OOLIME XUMHUYECKHE CBOICTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAsi OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YpaBHeE-
HUW COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

- IIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4E€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTM MPOTEKAHUS XUMHUYECKHX MPEBpAIlCHUN B Pa3IWYHBIX
YCIIOBHSIX;

- BBIUYUCISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILIECTB,
MAacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa MO (OopMyJie COSAMHEHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcCTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHHIO XHMHUYECKOU
peakiuy;

- IPUMEHSTh OCHOBHBIE OTIEPALIMH MBICTUTEIBHON JIEATEIbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNE, CUCTEMATHU3AIHIO, KIIACCH(PUKAIINIO, BBISIBICHUAC
MPUYUHHO-CJICICTBEHHBIX CBS3EH - NIl M3YUEHUSI CBOMCTB BEIIECTB U XUMHUYECKHUX
peakuuii, ecTeCTBEHHO-HAyYHble€ METOJbl MO3HAHMs - HAOJNIOJIEHUE, W3MEpPEHUE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peabHbIM U MBICICHHBIN);

- CIIeIOBaTh IpaBUjIaM IOJIb30BAHUS XUMUYECKON TMOCYI0M M J1aboparop-
HbIM OOOpyAOBaHMEM, a TaKXe MpaBWIaM OOpallleHus C BeEllecTBaMu B
COOTBETCTBUU C HWHCTPYKIUSMU TIO BBIMIOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB IO IMOJIYYEHHUIO M COOMpPaHHIO ra3000pa3HbBIX BELIECTB (BOJOpOAa U
KHCJIOPO/ia), TMPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOM MAaccoBOM jaoJei
PacTBOPEHHOTO BEIIECTBA, INTAHUPOBATh U MPOBOAUTH XUMHUECKUE SKCIIEPUMEHTHI
II0 PACIO3HABAaHUIO PACTBOPOB MLIEIOYEH M KHUCIOT C TMOMOLIBIO HHAMKATOPOB
(;makmyc, heHondTanert, METUIIOPAHXK U APYTHE).

K xoniy oOydenuns B 9 kJjacce y obOydaromierocs OyayT chOpMHUPOBAHBI
CIIEAYIOIIUE ITPEIMETHBIE PE3YJIbTAThI 110 XUMHUM:

- PacKpbIBaTb CMBICI OCHOBHBIX XHWMHUYECKUX IIOHATHN: XUMHUYECKUUI
DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJIEHTHOCTb, AJEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasl peakius, XUMHUUYECKas CBS3b, TEIUIOBOM 3(P(DEKT peakiuu, MOJib,
MOJISIPHBIN 00BEM, PACTBOP, AJICKTPOJUTHI, HEIIEKTPOIUTHI, DJIEKTPOIUTHUECKAS
JUCCOIIMAIINS, PEAKIIMM UOHHOTO OOMEHa, KaTajJu3aTop, XUMUYECKOe paBHOBECHE,
oOpaTuMble U HEOOpAaTUMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKLNU, OKUCIUTENb, BOCCTAHOBUTEIb, OKACIICHUE U BOCCTAHOBJICHHE, aJJIOTPO-
nus, aM(pOTePHOCTh, XUMHYECKasl CBsI3b (KOBAJICHTHAs, MOHHAS, METALTHICCKAs),



KpUCTaJUIAYECKasl PEeIIETKa, KOPPO3UsI METAJUIOB, CIIaBbl, CKOPOCTh XUMHUYECKON
peakuuu, IpeaenbHo nomnyctumas kKonueHrpanus 11K BemecTsa;

- WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKUX MOHATUUA H
IPUMEHSATH 3TH MOHATHS IIPY ONIMCAHUU BEUIECTB U UX NIPEBPALICHU;

- HCHOJb30BaTh XHMHMUYECKYI0 CHMBOJMKY JJIsi COCTaBJICHUS (QOpMYyT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

- OMPEIENATh BAJIEGHTHOCTh U CTETIEHb OKUCIEHUS! XUMUYECKHUX 3JIEMEHTOB B
COEIMHEHMSIX PA3IMYHOr0 COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COeIMHEHUH 1o (popMysam, BUJ XUMHUUECKOU CBSA3H (KOBaJIEHTHAs!, HOHHA,
METaJJIMYECKasl) B HEOPraHMYECKUX COEJAMHEHUSX, 3apsij] MOHA MO XUMHUYECKOU
dopmyre, xapakrep cpeabl B BOJHBIX pacTBOpPaX HEOPraHMYECKUX COEIUHEHUH,
THUII KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BELIECTBA;

- packpsiBaTh cMbIchn Ilepuommueckoro 3akona J[. M. MengeneeBa u
JEMOHCTPUPOBATh €ro0 NOHMMAaHUE: ONHUCHIBATh U XapaKTEpHU30BaTh TAOIUYHYIO
dopmy Ilepuognueckoit cucTeMbl XMMHUYECKUX AJIEMEHTOB: pa3inyaTh MOHSATHUS
«rnaBHas noArpymmna (A-rpynmna)» u «mnobounas moarpymnmna (b-rpymma)y, Massie u
OOJbIIME TEPUOJbl, COOTHOCUTH OO0O3HAYEHMs, KOTOpbIE HMEIOTCS B
NEPUOANYECKON TabNulEe, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHMYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, oOllee YHUCIO 3JIEKTPOHOB U
pacnpeesieHne UX MO0 AJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIINE 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOICTB 3JIEMEHTOB M UX COCIMHEHHI B Mpejenax MajlblX [IEPUOIOB
Y TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;

- KJaccu(pUIUpOBaTh XUMUYECKUE AJIEMEHThI, HEOPraHMYECKHE BEILECTBA,
XUMHYECKHE PeaKuu (110 YMCIy U COCTaBy YYAaCTBYIOLIUX B PEAKIIMU BELECTB, IO
TerIoBoMy J((eKTy, MO W3MEHEHHUIO CTEMECHEW OKHUCICHHUS XWMHYECKUX
3JIEMEHTOB);

- XapakTepu3oBaTh (OMMCHIBATh) OOLIME U CHEUU(PUUECKUE XUMUYECKUE
CBOMCTBA IPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKAAsl ONHCAHME IMPUMEpaMU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIU;

- COCTaBJISITh yYPAaBHEHUS DJEKTPOJIUTHYECKOW JHCCOUMALUUA KHUCIOT,
HIEJIOUEH U COJIeil, MOITHbIE U COKPAIIEHHBIE YPABHEHUS PEaKLMii HOHHOTO OOMEHa,
YPAaBHEHUS PEaKLMii, MOATBEPKIAIOIIMX CYLIECTBOBAHWE TIE€HETUYECKOM CBSI3U
MEXAY BEIECTBAMM PA3JINYHBIX KJIACCOB;

- PpAacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMMA
MIOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOTO OajaHca dTUX PEeaKIluii;

- IIPOTHO3MPOBATh CBOMICTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX IIPEBPALLECHHN B PA3JINYHBIX YCIOBHUSAX;

- BBIYHCIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILIECTB,
MAacCCOBYIO JOJI0 XHMHYECKOTO JJIEMEHTa MO (QOopMyJie COSAMHEHHUS, MAaCCOBYIO



JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peaxuuu;

- co0II0AaTh MPaBUJIa MOJIb30BAHUS XUMUYECKOH MOCY10M 1 1a00paTOPHBIM
000py/IO0BaHUEM, a TaKXKe IpaBHiia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKUUSMU IO BBIMOJIHEHUIO JIAOOPATOPHBIX XHMHUYECKHUX OINBITOB IIO
MOJTyYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

- POBOJUTH PEAKIIMH, TTOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3IMUHBIX
BEIIIECTB: PacCMO3HABATh OMBITHBIM MyTEM XJIOPHI-, OpOMUI-, HOAUI-, KapOOHAT-,
docdar-, cuukar-, cyiabpaT-, THAPOKCUA-UOHBI, KaTUOHBI aAMMOHHUS U HOHBI
U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAaX HEOPraHUYECKHUX
BEIIIECTB;

- IPUMEHATH OCHOBHBIE OTIEPAIIU MBICTUTEIIbHOM IEATEIbHOCTH — aHAIHN3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATH3aIMI0, BBISBICHWE MNPUUYUHHO-
CJIEICTBEHHBIX CBA3CH — JJI U3YyUEHUS] CBOMCTB BEILECTB U XUMUUYECKUX PEAKIIUH,
€CTECTBEHHO-HAYUHbIE METO/bl NIO3HAHUs — HAOJI0JIEHUE, U3MEPEHUE, MOAEINPO-
BaHHE, HKCIIEPUMEHT (PEaJbHbII U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC

HaumeHoBaHue pa3iesioB U TeM

JeKTpoHHbIE (HU(PPOBHIE)

Ne i/ KoanuecTBo yacos
NPorpaMMmslI o0pa3oBaTe/ibHbIE pecypchl

Paznean 1. IlepBoHayasibHble XUMUYECKHE MIOHATHS
11 XuMus - BayKHast 00J1aCTh €CTECTBO3HAHUS U 5 bu6mnorexa IJOK

' PaKTUYECKOHN JESTEIbHOCTH YEIOBEKa https://m.edsoo.ru/7f41837¢
12 B 15 bu6mnorexa IJOK

) EIIECTBA U XUMUUECKUE PEAKIIUUA

t peart https://m.edsoo.ru/7f41837¢
20

Hroro no pazueny

Pa3znen 2. BakHeiimne npeacTaBUTE/IM HEOPraHMYECKUX BeLIeCTB

bu6mnorexa IJOK
2.1 Boznyx. Kucnopon. [lonsitue 06 okcumax 6 hitps-//m.edsoo.rw/7f41837c
bu6mnorexa IJOK
2.2 B 1
onopoa.lloHsTue 0 KUCIOTaX U COJIAX 8 hitps://m.cdsoo.rw/7f41837c
bu6mnorexa IJOK
2. Bona. P Nl 5
3 oma. PactBopsr. [lonsTre 06 oOCHOBaHUAX hitps://m.cdsoo.rw/7f41837c
24 OCHOBHBIE KJIACChl HEOPTraHUYECKUX 1 bubmmoreka [JOK
' COEAVHEHUI https://m.edsoo.ru/7f41837¢
30

Hroro no pazneny



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

Paznen 3. Ilepuoguvecknii 3akoH u [lepuognueckas cucrema xumudeckux 3jemeHToB /{. U. MenneseeBa.
Ctpoenne aToM0B. XumMHnueckasi cBsizb. OKNCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKINHU

[Tepnoanueckuii 3akoH u [leproanueckas

3.1 CHUCTEMa XMMHUYECKUX DJIEMECHTOB 7 budmorexa HOK
' https://m.edsoo.ru/7f41837¢
1. . Menneneera. CTpoeHue atroma
39 Xumudeckas cBsi3b. OKHUCIUTEIBHO- 8 bu6nmoreka IJOK
' BOCCTaHOBUTEIbHBIEC PEAKIINHU https://m.edsoo.ru/71f41837¢c
Hroro no pazneny 15
bu6mnorexa IJOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KJIACC

Ne
n/n

HaumenoBaHnue pa3aejioB U TEM NPOorpaMmabl

KoandyecTBo 4acoB

JuekTpoHHbIE (MM pPOBHIE)
o0pa3oBaTesibHbIE PecypChl

Paszneu 1. BemecTBo U XMMHYECKHE PeaKIMU

11 [ToBTOpenue u yriayOieHrne 3HaHU OCHOBHBIX 5 bubnuoteka [JOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSA 4 bubmuorexa [JOK
' XUMHUYCCKUX PEaKITHid https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTAYECKAS] AUCCOLNALIS. g bu6mmoreka IJOK
' XHUMHUUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HemeTa/sIbI M UX CO€THHEHHUS
1 OO611ast xapaKTepUCTUKA XUMHUYECKUX 4 bubnuoteka [JOK
' anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
57 OO0mrast xapaKTepUCTUKA XUMUIECKUX DJIEMECH- 6 bubmuorexa [IOK
' toB VIA-rpynmel. Cepa u €€ coequHeHuUs https://m.edsoo.ru/7f41a636
| S e e | o 0x
' PYIHEL ’ P https://m.edsoo.ru/7f41a636
COEAMHEHUS
OO0mrast XxapaKTepUCTUKA XUMHUIECKHAX ?J’ICMGH— BuGmorexa LOK
2.4 ToB [VA-rpynnel. Yriiepoa u KpeMHHIA, U UX 8

COCIUHCHUA

https://m.edsoo.ru/7f41a636
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Hroro no paszneny

25

Pa3ngen 3. MeTa/ibl M HX COCTUHEHUS

3.1 OO61ue cBoMCcTBa METAJIJIOB 4 bubmorexa OK
' HHHE CBouE cramio https://m.edsoo.ru/7f41a636
bu6 OK
3.2 BaxHeiimme MeTanIbl 1 NX COEIUHEHUS 16 htPtIsz,I:I/d/E.GeIilicI)_E).ru 78410636
Hroro no paszneny 20
Paznen 4. XuMus 1 OKpy:Kawinas cpeaa
Xumus U OKpyXkaromas cpena. Bemecrsa u bubmmoreka [JOK
4.1 3
MaTepUaJIbl B dKU3HU YEIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
bu6mmoreka IJOK
Peseparoe Bpems 3 https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 68
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