MUWHUCTEPCTBO NPOCBEIIEHUSA POCCUIICKON ®EJIEPAIIIN
MuHuCTEepCTBO NPOCBELICHU, HAYKH U 110 AeJIaM MOJIOJAEeKH
KabGapauno-bankapckoii Pecnydiuku

MectHas aamuHucTpanus Tepckoro myHununajasHoro paiiona KbP

MKOY COHLI Nel c.m. [Imanosckoe

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
PykoBoaurens [IIMO 3aM. nupektopa o YBP  Jlupektop

A

MazokoBa A.X. Iu63yxoBa U.1O. Kynamesa O.P. :
[TpoToxomn Nel [Iporoxoin Nel [Ipuka3 Ne35
ot «30» 08.2023 r. ot «30» 08. 2023 r. ot «30» 08. 2023,
PABOYAS ITPOI'PAMMA
(ID 2882308)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

JUTst o0ydarommxcs 9 kiacca

Il1anosckoe 2023



MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIEero o00pa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeabLHOM IPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepanpHO pabodeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIIEIIIMHU MPEnoaaBaHusl yaeOHOTo npeameTa « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o xuMuu Aa€T MOPEJCTaBICHUE O MLENAX, OOIIel cTpaTeruu
OoOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CpPEACTBAMHU Y4eOHOTro
npeaMera, yCTaHABJIMBAET o0si3aTenbHOe IpEeIMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE IO
pa3ienaM M TeMaM IpOrpaMMbl MO XUMHH, ONPEAEISIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU co/iepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH TMpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAaHUN K
pe3yabTataM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIYXKUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIJ] B (POPMUPOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOW  y4yeOHOW  JIeSITEeIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEILCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENMU(PUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEIOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH 00yYaroIInuXcs;



CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIAJl B DKOJOTHUUECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBiieHUS B OOYYEHMHM XMMHUU OOECIIEUMBAIOTCS CIEIU(pUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHUH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAILHBIX MOHSATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHM W HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSITHI
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHusi MpOrpaMMbl N0 XUMUU CPOpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. ConepkaHue CKIAAbIBAETCA U3 CHCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OPTaHU30BaHbl MO MPUHIIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX IMPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YY€HHUSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTtBopax.

TeopeTnduecknue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HAMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIIBHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIOJNHSS (QYHKIUKW OOBSICHEHUS U TPOTHO3ZUPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U TOJTYYCHUSI
M3y4aeMbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XHUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTUKE
e€ CHCTeMHOM NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO H
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XWMHUU MPOUCXOAMUT C IMPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX TMpeaMeToB: «OKpYXKaOIMUH MUpP»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOM
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — Ba)XHEUHMX (PAaKTOB, MOHATHUMA, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHHUH,
JOCTYITHBIX 00OOIICHH MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAay4YHBIM METOJaM I[IO3HAHUS MpPH HW3YYEHUHM BEIIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHHH B YYEOHO-IO3HABATEIBHOW M Yy4€OHO-HCCIEN0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM NpPaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipy M3yyeHMn XMMUU HAa YPOBHE OCHOBHOI'O OOHIIEr0 0Opa3OBaHMs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— ¢opMUPOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHUSAM KU3HU;

— HampaBJICHHOCTh OOYy4YeHMSI Ha CHCTEMAaTHYECKOE€ MPUOOIIEHUE
oOy4Jarommxcss K CaMOCTOSATEIbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YyYaIOIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHMBEpPCAJIbHOE 3HAYCHHE JJIS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmel (QyHKIIMOHATFHON W  €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBJICHUS
OKPY’KaOIIer0o MHpa, WCHOJB3YS 3HAHWS U OIBIT, TOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >KM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— ¢QopmupoBanne y oOyyaroummxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIeCO00Pa3HOr0 TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGMISI U HANPaBICHHOCTH JaJIbHEUIIETo
oOy4eHus.

OOmiee YMCIO 4YacoB, OTBEACHHBIX HJsi M3YYEHUS XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBiseT 136 yacos: B 8 kinacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).






COAEPXKXAHUE OBYUYEHUA

9 KJIACC

BeuiecTBo M XUMHYECKasi peaKIus

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KalausA, KAIbLIUA U HX
COCIMHEHHA B COOTBETCTBMM C IIOJIOKEHHEM »3JIEMEHTOB B Ilepnoauueckoii
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BelIeCcTBA: BHJBI XUMHUYECKOW CBSA3U. THIIBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus nu HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHU4eCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccudukanysa XuMUYeCcKUX peakuuid Mo pa3auvyHbIM [IPU3HAKAM (110 YHUCTy
U COCTaBy YYacCTBYIOIIMX B pEaKIMHM BEIIECTB, MO TEIUIOBOMY 3(deKTy, 1o
U3MEHEHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JEMEHTOB, 110 00paTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUYECKHUE PEAKIMH, TEPMOXUMHUECKHE
YPaBHEHMUS.

[loHsiTue O CKOPOCTH XUMHUYecKOM peakuuu. lloHsTHE 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U I'e€TepOTreHHBIX
peakuusx. [lonsarue o karamuse. [loHsTHe 0 XUMHUYecKkoM paBHOBecuH. DakToOpHI,
BIIMAIOLIME HA CKOPOCTh XMMHYECKOW pPEaKUUU U II0JO0KEHHUE XUMHUYECKOro

PaBHOBECHSL.
OKHCIIUTETbHO-BOCCTAHOBUTENbHBIE  PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBneHue  ypaBHEHUU

OKHCJIUTEIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUM C  HCHOJIb30BAHHEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUUECKON TUCCOIUALIMU. DIEKTPOJIUTHI U HETIEKTPOJIUTHI.
KaTnonbl, aHnoHbl. MeXaHu3M AucCOLMAalUM BEIIECTB C PAa3IMYHbIMU BUAAMU
xuMudeckon cBszu. Ctenens aucconuanuu. CHUIbHBIC U CIA0bIe SJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y CIoBHS MPOTEKAHUS PeaKIil IOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAaHMM W COJIM B CBET€ TMPEJCTABICHUH 00 DJIEKTPOJUTHYECKOM
nucconuannu. KauectBeHHbIe peakiuy Ha MOHBL. [IoHsITHE O THAPOIIH3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB W HeMeTasioB (rpadura W anmaza), CIOXKHBIX BELIECTB



(xmopuja HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakluu
OT BO3ACHCTBUS pAa3INUHBIX (AKTOPOB, HCCICAOBAHUE BJICKTPOMPOBOIHOCTH
pacTBOPOB BEIIECTB, IPOLECCAa AUCCOLMALMM KHUCIOT, WIEJIOYe U coJied
(BO3MOXXHO  HCHOJB30BAHME BUJEO MaTEpPHAOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  NPOTEKAHHMS  peakluMid HOHHOTO  oOMeHa
(oOpa3oBanme ocaaka, BbIIEIEHHWE Ta3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEaKUUid
(ropeHue, peakiMd pasyIoKEeHHs, COSTUHEHUS), paclO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pEUICHUE
AKCHEPUMEHTAJIBbHBIX 33]1a4.

Hemertanibl 1 MX coeiMHEHUSA

OO6mast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (pU3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKME CBOWCTBA Ha IpUMEpe  XJopa
(B3aMMOJENCTBUE C METaUlaM{, HEMeTaulaMy, WIeno4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, IOJyYECHHE, NpUMEHeHHe. JlericTBhe
XJIOpa W XJOPOBOJOPOAA HA OPraHU3M YEJIOBEKa. BaXHEWIHMe XJIOpUIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XumMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpPOCHHE, (PU3NUYECKHE U
XxuMuueckue cBorctBa. OKCHIBI CEepbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnass kucinota, (Qu3nueckue U XUMHUYECKHE CBOHcTBa (oOmue Kak
NpEACTaBUTENSl Kjacca KHUCIOT W chneuuduyeckue). XUMUYECKHE pPEaKIuH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KucinoThl. Coau cepHON KUCIOThI, KaU€CTBEHHAs pPEeaKIMs Ha
cynb(dar-uon. Haxoxxnenue cepbl U €€ COCNMHEHHM B MpUpoje. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeW cpeAbl COCIUHEHUSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapakrepucTuka 371eMeHTOB VA-rpymmbl. OCoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIIEHHA. A30T, paclpoOCTPaHEHHE B MPHUPOJE,
¢duznyeckue u xuMuyeckue cBoictea. Kpyroopot a3ora B mpuponae. AMMuUax, ero
bu3nuecKue 1 XUMUYECKHUe CBOMCTBA, MOJyuyeHrue U npuMenenre. Cou aMMOHUS,
ux pU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOJydeHHe, (PU3NYECKUE U XUMHUYECKHUE
CBOMCcTBa (00OmMe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U  CrhenuuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHMSL B KauyeCTBE MHHEpAIbHBIX
yno0opeHuil. XuMru4ecKoe 3arpsi3HeHUE OKPYKalollel cpe/ibl COeIMHEHUSIMU a30Ta



(KUCTIOTHBIC JIOXIHW, 3arps3HEHUE BO3Ayxa, MOYBBEI U BomoéMoB). dDocdop,
anotpornueie Monupukammu docdopa, GuzNUECKUE U XUMUYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMUIECKHE CBONCTBRA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIbHBIX YI00OpEHUH.

O6mast xapaktepuctuka 3nemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCJIEHHUS.  YIJIEpoA,  aJUIOTPOIHBIE
MoAu(UKAIIMK, PACIPOCTPaHEHUE B Tpupojae, (U3MYecKkne ©u XUMUUYECKUC
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuibl yriieponaa, ux
buznueckue W XUMHUYECKHE CBOICTBA, JCHCTBME HA JKUBBIE OpPraHU3MBI,
MOJIyYCHUE U TMPUMEHEHUE. DKOJOTUYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumoteza riao0albHOTO TMOTEIJICHUS KIMMaTa, MNapHUKOBBIN
addekt. YronpHas KucaoTa U €€ CoJiM, UX (PU3NUecKue U XMMHUYECKHUE CBOMCTRA,
noJiydieHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COSTUHECHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJINLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTh),
MPOJYKTHl WX TepepaboTku (OCH3MH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[ToHsaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoIaxX — U UX
poJIM B OKM3HM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, TOJYYCHHE W
npumeHenue. CoenuHEeHHs KpeMHUsi B mpupoje. OOmme mnpeacTaBieHus 00
okcune kpemaust (IV) u kpemaueBo kuciore. CHIMKAThI, UX UCIOJb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxHeline CTpOUTENbHbIE MaTepHaibl: KepaMHUKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCJIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawiue (PU3NYEeCKrne W XUMHUYECKHE CBONCTBA
raJlor€HOB M WX COEAUHEHUM (BO3MOYKHO HCHOJIb30BAHHUE BHUJIEOMATEPUAIIOB),
O3HaKOMJIECHME ¢ oOpas3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHE C
oOpasuaMmu ceppl M €€  COEAUHEHUSIMU  (BO3MOXHO  HCIOJIb30BAHHE
BUJICOMATEPHAIOB), HaOIIOICHNE Tpoliecca OOYTIUBaHUs caxapa Moj JACHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, W3y4YEHHE XUMHUYECKHUX CBOWCTB
pa30aBiIEHHOI CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKInK Ha Cyabdar-
MOH W HaOJIOJeHUE NpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU



cBoiicTBamMu a3ora, ¢ochopa W UX COEAUHEHHHA (BO3MOXHO HCIIOJIH30BAHHE
BUJICOMATEPHAIOB), 0Opa3iaMi a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOWCTB aMMHakKa, IpPOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (ochaT-uoH U U3yUdeHUE MPU3HAKOB
UX IPOTEKaHUsl, B3AMMOICICTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), WU3YUYCHHE Mozenen
KPUCTAIUTMYECKUX pEmIETOK anMasa, rpaduta, (ylsiepeHa, O3HaKOMJICHHE C
poleccoM aAcopOIMM  PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTHBOrasa, MoJiydeHHe, cOOMpaHue, paclo3HaBaHUE U U3y4YCHUE
CBOMCTB YTJIEKHCIIOTO rasa, MPOBEJACHUE KAUECTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-NOHBl W W3yYEHHE INPU3HAKOB HUX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHUJIMKATHOM TNPOMBINUIEHHOCTH, PEIICHHE JKCIEPUMEHTAIBHBIX
3a/1a4 110 TeMe «BaxkHenmme HeMeTaJulbl U UX COCTUHEHUY.

MeTajuibl 4 MX COCAMHEHUS

OO01ast XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxkeHus B llepmomgmyeckor cucrteMe xumudeckux daeMmeHTtoB JI. WM.
MenaeneeBa u crpoeHus atoMoB. CTpoeHue MeTtaiuioB. MeTtajumyeckas CBS3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pemETKa.  JJIEKTPOXUMHUYECKHM  pAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl Toy4eHus: MeTaioB. IloHATHE O KOPpPO3UM METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YyTyH, AIOPATIOMUHUMU,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounsie meTamnpl: nonoxenue B [lepuognyueckon cucreme XUMHYECKUX
sanementoB JI. M. MeHnpaeneeBa, CTpoeHHUE MX aTOMOB, HaXOXKJIEHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpusa U Kamus). OKcuibl U
TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX
COCIMHEHUM.

[Ilenouyno3eMenbHbIE METAUIBI MAarHMM W KaJIbLUWW: TOJIOKEHUE B
[Tepuomnueckon cucreMe xumuueckux anmeMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOKJIeHHE B Ipupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseilmive coeavHeHUs Kaiablus (OKCUZ, TUIAPOKCHI, COJIN).
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AmoMUHHN: TIoJIokeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHUE aroma, HaxOXAeHHE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpPHBbIE CBOMCTBA OKCHIA U THUAPOKCHIA
AIFOMHUHUS.

Keneso: nonoxenne B [lepuoauueckon cucreMme XUuMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOoe€HHE aroMma, HaxoxiaeHue B npupoae. dusznueckue u



XUMHUYECKHE CBOMCTBA xene3a. OKCUIbl, TuIpoKcH bl U conn xkenesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAJIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3yUYECHHE PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIONb30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJA
KaJIbIUSA W HaTpusl C BOJOM (BO3MOYKHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLlECCa TOPEHUS KEJIE3a B KUCIOPOJE
(BO3MOXXKHO ~ HCIOJB30BAHWE  BHJIEOMATEpPUAIOB), MPHU3HAKOB  MPOTEKAHUS
KAUECTBECHHBIX PEAKIMI HAa MOHBI: MarHus, KajblUs, allFOMUHUS, [IMHKA, JKelie3a
(1) u xeneza (III), meau (1I), HaOnrOAEHUE M ONUCAHUE MPOLIECCOB OKpAIIMBAHUS
IUIAMEHU HWOHAMHM HaTpusl, Kanus M KajabUus (BO3MOXKHO MCIOJb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOWCTB IMIPOKCHIA ATIOMUHUS
Y TUIPOKCHJIA IUHKA, PELIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxxHenume
METaJUIbl U UX COCMHEHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW >XU3HM YeloOBeKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuui B ObiTy. IlepBas momoins npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HEHHE OKpyKaroulel cpelbl (MpeAenbHas IomycThuMast
KOHIIeHTpalus BemiecTs, nanee — [1/1K). Pons xumMuu B penieHun 3KoJIOrM4ecKux
po0aem.

Xumuueckuii IKCnepumenm:

u3ydyeHre o0pasloB MaTepuaioB (CTEKJO, CIUIaBbl METAJJIOB, MOJUMEPHbIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanyss MeXNpeAMETHBIX CBS3€M NMPU HM3yYEHHH XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCSI CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpusl, aHalu3, CHHTE3, KIacCU(pUKaLUi, NEPUOJAUYHOCTb, HaOIIOCHHE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHUE, MOJENb, SBICHUE, NAPHUKOBBII
ek, TeXHOIOTHS, MaTEPHUAIIBI.

@usnka: MaTepus, aTroM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHI,
U30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUU 3apsi, MPOBOJHUKH,
NOJYIPOBOJHUKU, AUDIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS



peméTKa, CIiaBbl, (HU3NYECKUE BEIUMYMHBI, CIUHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, COJIHIIE.
buonorust: ¢ortocuntes, npixanue, Omocdepa, dKOCHCTEMa, MUHEPATbHBIC
yI00pEeHHs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.
['eorpadusi: armocepa, ruapochepa, MHUHEpanbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMUHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE Pe3yJbTaThl OCBOSHUS MPOrPaMMbI OCHOBHOTO OOIIEro 0O0pa3oBaHUsl TOCTUTAIOTCS B XOJAE OOydYeHUS
XAMHHA B €IUHCTBE Y4YeOHOW M BOCHHUTATENHHOW JEATEIBHOCTH B COOTBETCTBHHM C TPAIUIIMOHHBIMH POCCHICKIMHU
COIMOKYJIBTYPHBIMH W JTYXOBHO-HPaBCTBCHHBIMH IICHHOCTSMH, TPUHATHIMH B OOIIECTBE MpaBWIaMU W HOPMaMH
MOBEICHUS M CTIOCOOCTBYIOT IIPOIIeCCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS U COITHATM3AIINN 00 YIarOIITIXCSI.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOJCTBOBATHCS CHCTEMOW TO3UTHUBHBIX
[IEHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE OTbITA JACSITEIIBHOCTH Ha €€ OCHOBE, B TOM UHCIIE B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHMSL:

IIEHHOCTHOTO OTHOIIICHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAyYHOMY HACJICIHIO, TIOHUMAHUS
3HAYCHUS XMMHYECKOW HAyKW B KU3HHU COBPEMEHHOT'O OOIIECTBA, CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(pOpPMAIUEH O
MEPENOBBIX JOCTIKEHUSX U OTKPBITUSX MUPOBOM U OTEYECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

MIPEICTABIICHUSI O COIMAIILHBIX HOPMaxX M MpaBUiIaX MEKIMIHOCTHBIX OTHOIICHUH B KOJIJICKTUBE, KOMMYHUKATHBHON
KOMITETCHTHOCTH B OOIIECTBEHHO TOJIC3HOU, y4eOHO-HCCIIEI0BATEIIBCKON, TBOPUSCKON M IPYTrUX BUAAX NEATCIHLHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM NEATEIbHOCTH TIPH BBIOJTHCHUM YYEOHBIX, TMO3HABATEIBHBIX 3aj1ad,
BBITIOJIHCHUH XHMHYECKUX OKCIIEPUMEHTOB, CO3/IaHUU Y4YEOHBIX TMPOEKTOB, CTPEMJICHHS K B3aHMMOIIOHMMAHUIO U
B3aMMOTIOMOIITM B TMPOIIECCE ITOM Y4eOHOMH NESITEIIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE IMOBEJACHUE W IMOCTYIKA CBOHUX
TOBAPHIICH C MMO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS ITOCIICICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKHE TMPEJCTABICHUS O BEMIECTBE W XHWMHUYECKOW PEAKI[MH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W COCTABJISIONINE OCHOBY JJISI IOHUMAHUS CYIIHOCTA HAYYHOW KApTUHBI MHUPA, TIPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOIBI, B3aHMOCBS3SX YEJOBEKa C MPUPOIAHON CPEIOi, O POJIU XUMHUHU B
MIO3HAHWH STUX 3aKOHOMEPHOCTE;



[I03HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MTOJIyY€HNE HOBBIX 3HAHUH 110 XUMUHU, HEOOXOIUMBIE AJI1 OOBSICHEHUS
HAOJII0JaeMBIX IPOLIECCOB U SIBJICHUMN, MO3HABATEIbHOW, MH(POPMALMOHHOW M YMTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HAaBBIKOB CAMOCTOSTEIbHOW pabOThl C YYEOHBIMU TEKCTaMM, CIPABOYHOW JUTEPATYpOW, AOCTYNHBIMHU TEXHUYECKHUMHU
cpeacTBaMU HHPOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpPEC K OOYYEHHI0O M TMO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTH M CHOCOOHOCTH K CaMO0OOpa30BaHMIO,
IPOEKTHOM M HCCIEN0BATENbCKONW NIEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpPaBIEHHOCTH M YpPOBHS OOy4YEeHHs B
JTaJIbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHWE LEHHOCTH *W3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIA 00pa3
YKU3HH, OCO3HAHHUE MOCIEACTBUN W HENPUATHE BPEIHBIX MPUBBIYEK (YHOTPEOJCHHS alIKOTOJs, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTU COONIOACHUS MPpaBUil 0€30MIaCHOCTU MPHU OOpaAIleHUH ¢ XMMHUYECKUMHU BELLECTBAMU B OBITY U pealIbHOM
KU3HY;

S) Tpya10BOIro BOCIIUTAHMS:

MHTEpPEC K MPAKTUYECKOMY M3y4YEHHUIO Mpodeccuid U TpyAa pa3IMdyHOTO POJa, YBAKEHHUE K TPyAy M pe3yJbTaTaM
TPYAOBOM JESATEIBHOCTH, B TOM YHUCJIE€ Ha OCHOBE NMPUMEHEHHUS NMPEAMETHBIX 3HAHUM MO XUMHUH, OCO3HAHHBIA BBHIOOD
WHAMBUIYAJIbHON TPAaeKTOPUM MPOJOJIKEHUSI 00pa30BaHUsl ¢ YyUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEIHON Npo(eCCHOHATBbHOW NEATEIBHOCTH U Pa3BUTHUS HEOOXOAUMBIX
YMEHUH, TOTOBHOCTb aJIalITUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) DKO0JIOTHYECKOr0 BOCIIMTAHMS

HKOJIOTHUYECKH 1eeco00pa3Hoe OTHOLIEHUE K MPUPOIE KaK UCTOYHUKY >KU3HHU Ha 3eMiie, OCHOBE €€ CyIleCTBOBaHUS,
NOHMMaHHE IIEHHOCTH 3J0pPOBOTO M 0e€30MacHOro obOpas3a KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHME LEHHOCTH COOJIIOJCHMS MPaBHJI OE30MAaCHOTO MOBEACHMS MpU
paboTe ¢ BEIECTBAMH, a TAK)KE B CUTyalUsIX, YIPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHMS, MOJy4aeMble MNpPU H3YYEHUU XUMUH, 1 pEUICHUs 3a/]ad, CBI3aHHBIX C
OKpYXarollel MPUPOJHON Cpenoil, I MOBBIIIEHHUS YPOBHS 3SKOJOTMYECKOM KYJIbTYpbl, OCO3HAHHS TJI00ATBHOTO
XapakTepa SKOJIOTMUYECKUX MPOoOJieM M MyTed UX PelIeHUs! MOCPEICTBOM METOJOB XUMHUH, SKOJIOTHUECKOrO MBIIUICHUS,
YMEHUS PYKOBOJCTBOBATHCS UM B II03HABATEIbHOW, KOMMYHUKAaTUBHON U COLIMAJILHOM MPAKTHKE.



METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMEeTHBIX PE3yIbTaTOB BHIACIISIOT 3HAYMMbBIC Il (POPMHUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHbIE
MOHATHUS (3aKOH, TCOPHUSI, IPUHITUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYToe. ), KOTOPhIe UCTIOJIb3YIOTCS
B CCTCCTBEHHO-HAYYHBIX YYCOHBIX MpEAMETaX M IO3BOJISIOT HAa OCHOBE 3HAHWUW M3 ATUX MPEAMETOB (HOPMHUPOBATH
MPEACTABIICHUE O IIEJOCTHOM HAy4YHOW KapTWHE MHpA, M YHHBEPCAIbHbIE ydeOHBIC NEUCTBHUS (TIO3HABATEILHBIC,
KOMMYHHUKATHUBHBIE, PETYJISITUBHBIC), KOTOpbIe OOECIeYrMBalOT (POPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHBHOMY
IJIAHUPOBAHUIO U OCYIIIECTBICHUIO YICOHOM ACATEILHOCTH.

IHo3HaBaTe/ibHBIEC YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHUS KCMOJIb30BaTh MPUEMBI JOTHYECKOTO MBIIUIEHUS MPU OCBOCHWH 3HAHHI: PACKPBIBATH CMBICI XUMHYECKHX
MOHATUM (BBIACIATh, UX XapaKTEpHbIC IPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C JPYTHMMHU TMOHSITHSMH), HCIOJIB30BATh
MOHATUS JJII OOBSCHEHHS OTICIbHBIX (DAKTOB M SIBJICHUW, BBIOMpPATh OCHOBAHHMS M KPUTEPUM IS Ki1ac cH(pUKAITUU
XUMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIHUM, YCTAaHABJIMBATH MPUUYMHHO-CICICTBEHHBIE CBS3U MEXIYy OOBEKTaMHU
U3YUYEHHUs, CTPOUTH JIOTHYECKHE pacCyXkJeHus (MHIYKTUBHBIC, IEAyKTUBHBIC, IO AaHAJIOTHUU), JeJIaTh BBIBOJBI H
3aKJIIOUCHUS,

yMEHHE MMPUMEHSATH B MPOIIECCE IMO3HAHUS MOHATHS (MMPEIMETHBIC U METaIllpeMETHBIC), CHMBOJINYCCKHE (3HAKOBBIC)
MOJICJIH, HUCTOJIb3yeMble B XUMHH, MPeoOpa3oBBIBaTh IIHUPOKO MPUMEHSEMBIE B XUMHUH MOJCIBHBIC IMPEICTABICHUS —
XUMHUYECKUN 3HAK (CMMBOJI 3JIEMEHTA), XMMHUYecKas (Gopmysia U ypaBHEHHE XUMHYECKOW peaKkIuu — TpU pPEIIeHUU
y4eOHO-TT03HABATEIIBHBIX 33/1a4, C YUYETOM ITUX MOJICIBHBIX MPECTABICHUHN BBISBIISITH U XapaKTePHU30BaTh CYIIICCTBECHHBIC
MPU3HAKN M3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB M XUMHUYECKHX PEaKIUi, BBISBISATH OOIIHME 3aKOHOMEPHOCTH,
[IPUYUHHO-CJIEACTBEHHBIE CBS3U U MPOTUBOPEYMS B U3YyUAEMBbIX IIPOLIECCAX U SIBJICHUSX.

Ba3oBbIe ucciaeaoBarebCKHe AeHCTBUA:

YMEHHUE UCTOJIb30BaTh MOCTABJICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, A TAK)KE B KAU€CTBE OCHOBBI IS
dhopMHUpOBaHUSI TUIIOTE3BI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE OMbITA MO IIAHUPOBAHWIO, OPTaHWU3AlMA W TIPOBEICHUIO YYEHUYECKUX DKCIIEPUMEHTOB, YMEHUE
HaOJFOIaTh 3a XOJI0OM MPOIECCa, CAMOCTOATEIHLHO MPOTHO3UPOBATH €T0 Pe3yabTaT, GOPMYITHUPOBATH OOOOIIEHUS U BEIBOBI
0 pe3yJibTaTaM MPOBEIEHHOTO OIbITa, UCCIEA0BAHMUS, COCTABIIATH OTUET O MPOACIaHHOM padoTe.



Pa6ora ¢ nndopmanueii:

yMEHUE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAILIMIO PA3IMYHBIX BUAOB U (POpPM Ipe/icTaBICHUS,
MOJIy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMyJISIpHAs JUTEpaTypa XUMHUYECKOTO COACp>KaHUSA, CIPaBOYHBIC
noco6ust, pecypcsl lHTepHEeTa), KpUTUYECKH OLEHUBATh MPOTHUBOPEUYUBYIO U HEJTOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSATh Pa3IWYHbIE METOJbl M 3alpoChl MpPU TMOHMCKE M OTOOpe MH(OpPMALMH U COOTBETCTBYIOIIUX
JAHHBIX, HEOOXOANMBIX ISl BBIMOJHEHUS YUeOHBIX M MO3HABATEIBHBIX 3aj1a4 ONPEACIEHHOTO THUIla, IPUOOPETEHHE OIbITa
B 00JIaCTU HCHOJIb30BaHUSl HH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBJAJCHUE KYyJbTYpOl aKTUBHOTO
UCIIOJIb30BAHUSL PA3IMYHBIX IOUCKOBBIX CHCTEM, CaMOCTOSATEIBHO BBIOMpPATh ONTUMAJbHYIO (OpMY Hpe/ICTaBICHUS
MH(pOpMaIMU U WLTIOCTPUPOBATH PEIIAEMbIE 33/1a4M HECIOKHBIMUA CXEMaMH, IMarpaMmMamMu, JpyrumMu (popmamu rpapuku
1 UX KOMOMHAIIMSIMU;

YMEHHE UCIOJb30BaTh U aHAJIM3UPOBATh B IIPOLECCE YUEOHOW M UCCIIEeI0BATENIbCKON IEATEIbHOCTH UH(DOPMALIHIO O
BIIMSIHUN ITPOMBILUIEHHOCTH, CEJIBCKOTO XO3SIIICTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYKaIOLIEH TPUPOJHON CPEbI.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUS 3a/1aBaTh BONPOCHI (B X0J€ AUanora v (Mjin) AUCKYCCUH) MO CYLIECTBY 00CYK/1aeMOM TeMbI, (POPMYIHPOBATH
CBOM MPEJIOKEHNS OTHOCUTENIBHO BBINOJHEHUS TPEIIOKEHHON 3a/1a4U;

YMEHUS NPEACTABIATH MOIYYEHHBIE PE3YIbTaThl IO3HABATEIBHOMN JIE€ATEIIBHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTaX;
JieNiaTh TPE3EHTALNI0 PE3yJbTAaTOB BHIIOJHEHUS XUMHUYECKOIO SKCIEpPUMEHTa (J1abopaTOpPHOIrO OMbITa, J1a00paTOpHOI
paboOTHI M0 UCCIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUSI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM II03HABATENbHOW M HCCIEAOBATEIbCKOM
JESATENIbHOCTH TPU PEIICHUH BO3HHUKAIOUIMX MPOOJeM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COIJIACOBAHMS MO3MUIIHIMA
(oOcyxnenus, 0OMEH MHEHUSIMHU, «MO3TOBBIE HITYPMbI», KOOPIUHAIINS COBMECTHBIX ACHCTBUH, ONpeneeHHe KPUTEPHUEB
10 OIICHKE KAYeCTBA BBIMOJHEHHOU pabOThI U JIPYTHUE).

PerynasiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOATENLHO ONPEACIISTh 1NN AESTENbHOCTH, IUTAaHUPOBATh, OCYLIECTBISATh, KOHTPOJIUPOBATH U MPU
HEO0OXOIMMOCTH KOPPEKTUPOBATh CBOIO JCSATEILHOCTD, BIOMpaTh Hanboaee 3 (PEeKTUBHBIE CTIOCOOBI PEIICHUS YUeOHBIX U
MO3HABATEJIbHBIX 33/1a4, CAMOCTOATENbHO COCTABIIATh UM KOPPEKTUPOBATH MPEAJIONKEHHBINA aJTOPUTM JACUCTBUH NpU
BBITIOJIHEHUHU 33/IaHUI ¢ YYETOM MOJIy4eHHS] HOBBIX 3HaHUM 00 U3y4yaeMbIX 00OBEKTaX — BEIIECTBaX U PEaKlUsX, OLIEHUBATh



COOTBETCTBHE MOJYUYEHHOIO pe3yibTaTa 3asBJICHHOMN 1[E]I1, YMEHUE UCIIO0Ib30BaTh U aHAJTU3UPOBATH KOHTEKCTHI,
IpeajiaraéMble B YCIOBUH 3aJaHUI

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB [0 OCBOEHHUIO OO0A3aTENBHOTO COJEpKAaHUS, YCTAaHOBJIEHHOIO JaHHOU
dbenepanpHOll paboueil mporpaMMoM, BBIJETSIOT: OCBOCHHBIC OOYYaIONIMMUCS HAyYHBIC 3HAHHS, YMEHHUS M CIOCOOBI
JENUCTBUMN, cIeIM(PUIECKUE JIJIS MPEAMETHOM 00JacTH «XUMUS», BUBI AESTETLHOCTH MO TOJYYSHHIO HOBOTO 3HAHUSA, €TO
WHTEPIpETaluU, TPEoOPa30BAHUIO M MPUMEHECHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

K xoniy 00y4ueHus B 9 kiiacce npeIMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOKHBI OTpaXKaTh CHOPMUPOBAHHOCTH
y 00y4aromuxcs YMEHUM:

e PACKpBIBATh CMBIC OCHOBHBIX XHMHYECKUX TMOHSATUM: XUMHUYECKUM SJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH,
aHUOH, MPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHUS,
XUMUYECKas pEeaKIus, XUMHUUYECKas CBs3b, TEIIOBOM A(P(HEKT peakiuu, MoJib, MOJSPHBIA 00BEM, pacTBOp,
AIEKTPOJUTHI, HEINEKTPOJUTHI, IICKTPOJUTHUYECKAs TUCCOIMAIUS, PEAKIMU HOHHOro OOMEHa, KaTaiau3arop,
XUMHUYECKOE PaBHOBECHE, OOpaTUMble U HEOOpATUMBIE PEaKLMU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHUCJIUTEIIb, BOCCTAHOBUTENb, OKUCIECHUE U BOCCTAHOBJIEHUE, AJUIOTPOMNUs, aM(POTEPHOCTb, XUMUYECKASI CBA3b



(KoBaJICHTHAsl, HOHHAs, METAJNIN4YecKas), KpUCTAIUIMUECKasl PeléTKa, KOPpPO3Usl METaIOB, CIUIABBI, CKOPOCTH
XUMHYECKOM peaKIuu, peaesbHo gomyctuMas koHueHrpanus [1/1K Bemecrsa;

WUIFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHWYECKHMX IIOHATUH W NPHUMEHATh OTH IOHATUSA IIPU ONMCAHUU
BEILIECTB U UX NPEBPALICHUN;

UCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JIJISl COCTaBICHHS (JOPMYJI BEIIECTB U yPaBHEHUN XUMUYECKUX PEAKIUH;
ONPENENATh BAJICHTHOCTh U CTENEHb OKHMCICHHS XUMUYECKHUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa,
IPUHAJICKHOCTh BELIECTB K OINPENEIEHHOMY KJIacCy COEAMHEHHUH 1o (opmynaM, BUJ XUMUYECKOW CBA3H
(KoBaJIeHTHas, MOHHAs!, METAJUINYECKasi) B HEOPraHMYECKUX COCIMHEHHUSIX, 3apsii MOHA TI0 XUMHYECKOU (opmyIie,
XapakTep Cpelbl B BOJHBIX pPACTBOpPAaX HEOPraHMYECKUX COEAMHEHHWH, THUIN KPUCTAUIMYECKOW pEmETKA
KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cMbIich leproaudeckoro 3akona J[. 1. MeHneneeBa 1 JEMOHCTPUPOBATH €r0 IIOHUMAHHE: ONKUCHIBATh
U XapakTepu3oBaTh TabauuHyto (opmy [leproguueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHSATHUS
«rnaBHasg noarpynna (A-rpynma)» U «mobouHas noarpynna (b-rpynma)», Manele ¥ OOJbIIME MNEPUOABI,
COOTHOCUTh OOO3HAYEHHUs, KOTOPbIE€ HMMEIOTCS B MEPUOJMYECKOW TaOIMIE, C YHUCIOBBIMH XapaKTepUCTUKAMU
CTPOEHHSI aTOMOB XUMHUUYECKHUX 3JIEMEHTOB (COCTaB U 3aps sJipa, 00IIee YNCIIO JIEKTPOHOB U paclpeesieHue ux
[0 D3JEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB 3JIEMEHTOB U UX
COEJIMHEHHH B IpEJeNIax MajblX NEPUOIOB U IIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;
KJIACCU(PHUIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA, XMMHYECKUE peakuuud (10 4UCIy M
COCTAaBY YYACTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO M3MEHEHHIO CTENEHEH OKHCICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CeU(PUUECKUEe XMMHUUECKHE CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB,
MOATBEpPKJasi ONUCAHWE NPUMEpPAMU MOJIEKYJSIPHBIX M HOHHBIX YPABHEHUN COOTBETCTBYIOLIUX XUMHUYECKUX
peaKLuii;

COCTaBJISITh YPABHEHUS 3JEKTPOJUTUUECKON AUCCOLMALMM KUCTIOT, IIEeJI0Yeld U COJIeH, MOJHbIE U COKpPAIEHHBIE
ypaBHEHHUS peakIil MOHHOTO OOMEHa, ypaBHEHUS PEaKIfil, MOATBEPKAAIOIINX CYIIECTBOBAHNE T'€HETUUYECKON
CBSI3M MEXJ1y BELIECTBAMH Pa3JIMYHBIX KIJIACCOB;



PacKpbIBaTh CYITHOCTh OKHUCIMTEIHHO-BOCCTAHOBUTENIBHBIX PEAKUUN MOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO
OanaHca 3TUX peaKIHii;

IPOTHO3UPOBATh CBOIMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MOXKHOCTH MPOTEKAHUS XMUMUYECKHX
MPEBPAIICHUI B Pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XHUMHUYECKOTO
3NIeMeHTa 1o (popMylie CoeUHEHHsI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI MO YPaBHEHUIO
XUMHUYECKOHN peaKlnu;

cOOIOaTh TIpaBHJia MOJB30BAHUS XUMUYECKOW MOCYIOW U JTaOOpaTOpPHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuIiIa
oOpalieHusi ¢ BEUIECTBAMH B COOTBETCTBHUU C WHCTPYKIMSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OIBITOB 11O MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (AaMMHUaKa M YIJIEKUCIIOrO ra3a);

IPOBOJNUTH PEAKLMHU, MOATBEPKJIAIOIINE KaYeCTBEHHBIM COCTAB PA3JIMYHBIX BELIECTB: PACIIO3HABATH OIBITHBIM
nyTéM XJOpUA-, OpOMHUI-, MOAUA-, KapOoHat-, (ocdar-, CUIMKAT-, Cyab(dar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHUS Y MOHBI H3yUYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;
NPUMEHATH OCHOBHBIC OTEpAIlMM MBICIMTEIBHON NEATENHbHOCTH — aHAJM3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMAaTH3alINIO, BBISIBIIEHUE IPUUUHHO-CIIEICTBEHHBIX CBA3EH — JIJIsl U3yU€HUsl CBOMCTB BELIECTB U XUMHUECKUX
peaxiuii, eCTECTBEHHO-HAyYHbI€ METO/bl MO3HAHUS — HAOJI0JIEHUE, U3MEPEHUE, MOJICIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN).

e 9 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3jie/ioB U TeM (uudpossbie)
Ne ni/m Konrtpoubnbsie IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcesl
Pa3nen 1. BemecTBO 1 XMMU4YeCKHe PeaKIuu
but6mmoreka [IOK
1.1 Krnaccndukanuss XuMAYECKNX peakiui 6 1
Puican peartt https://m.edsoo.ru/7f41a636
1.2 XHUMHYECKHE PEAKIIU B BOJHBIX PACTBOPAX 8 1 1 bubnuorexa [JOK




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

bu6nmoreka [IOK

1.3 Tanorenr > https://m.edsoo.ru/7f41a636
Hroro no pazgeny 19
Pa3gen 2. HeMeTaJJILI M BX CO€IHHEHUS
bubnunoreka LIOK
2.1 Kucnopon u cepa 7 https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
22 Asot u pocdop 8 https://m.edsoo.ru/7f41a636
. bubnuorexa [{OK
23 YIIICPOJL 1 KpeMHHil ? https://m.edsoo.ru/7f41a636
Hroro no pazneny 24
Pa3znen 3. MeTaajabl 1 HX COeANHEHUA
| . bubmuoreka [IOK
3.1 Obmwe cpojicTsa MeTayuIoB 3 https://m.edsoo.ru/7f41a636
N bubnuoreka [{OK
3.2 Bakueiinme MeTaibl 1 X COeIUHEHUS 10 hitps://m.cdsoo.ru/Tf41a636
Hroro no pazneny 13
ITepBoHavyajbHbBIE IpeacTABJICHUS 00 bubmuorexa [JOK
4.1 9
OpPraHM4ecKHX BellecTBax https://m.edsoo.ru/7f41a636
Hroro no pazneny 9
PesenBHOE BHEMS 3 but6mmoreka [IOK
PBHOC Bp https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




9 KJIACC

Kosun4yecTBo yacos DJ1eKTPOHHbIE
Hara uudgposbie
Ne ni/m Tema ypoka Kontpoabnubie IIpakTn4yeckue dp
Bcero u3ydyeHusi  obpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 OKuCIUTENbHO — BOCCTAHOBUTEIbLHBIC 1 bu6mmorexa [IOK
peakuuu https://m.edsoo.ru/00adb59e
’ OKHUCIUTEITEHO — BOCCTAHOBUTEIbHBIS 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb6b6
3 TemoBbie 3 HEKTHl XUMUYECKUX ] bubmuoreka [IOK
peaKuui. https://m.edsoo.ru/00adb7e2
4 CKOpOCTh XUMUYECKUX PEAKIU. 1 bubnmoreka [JOK
https://m.edsoo.ru/00adbac6
5 N3yuenue BIusHAS yCIOBUI 1 1




MMPOBCACHUA XUMHNYCCKUX peaKuHﬁ Ha
€€ CKOPOCTh

O6parumbie peaknuu. [TonsTue o

bubmuorexa [JOK

6 XUMHUYECKOM PaBHOBECHU. https://m.edsoo.ru/00adbcb0
CyimHocTb npoliecca
7 ANEKTPOJIUTUYECKON AUCCOLUALINH. bubnmoreka [JOK
Jucconmanus KUCIOT, OCHOBAHHE B https://m.edsoo.ru/00adbe9a
coleit
3 CunbHBIE U ClIa0bIe SIEKTPOIUTHI. bubnuoreka [IOK
CreneHp TUCCOIAIINM. https://m.edsoo.ru/00adc28¢c
9 Peakuun monHoro ooOmena bu6mmoreka [IOK
https://m.edsoo.ru/00adcade
10 ranccon aeopranmacenn commeri BuGmaorexa [IOK
N https://m.edsoo.ru/00adcd68
B cBete npexacrasieHui TOJl u OBP
[ raceon neopranmaconnm commeri Bumaorexa [IOK
N https://m.edsoo.ru/00add448
B cBete npeacrasieHui TOJl u OBP
I'unponus coneit. O0oOIIEHNE 110
12 TeMaM « Knaccudukanus XuMHIeCKux bu6mmoreka [JOK
peakiuity u « MEeKTPOTUTHIECKAs https://m.edsoo.ru/00add5d8
JHUCCOIHAAITHS
Pemenue skcnepuMeHTaIbHBIX 3a7a4
13 o Teme «CBOMCTBA KUCIIOT, bubmuorexa [JOK
OCHOBaHMH U COJIEH KakK https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTOBY MPAKTUYECKass paboTa
Knaccudukanus XuMruaecKux
14 peakuuii» 1 «XUMUYECKHUE PEaKIINH B bubmorexa [IOK
https://m.edsoo.ru/00add9d4
BOJIHBIX pacTBOpax»
15 XapakTepuCTUKa rajJoreHoB bubnmoreka [JOK

https://m.edsoo.ru/00addd12




16 Xop. bubnnoreka [HOK
https://m.edsoo.ru/00addbfa
17 XJIOUpOBoL[opoz[: MOJIyYEHUE U bubnmoreka [JOK
CBONWCTBA https://m.edsoo.ru/00addecO
13 ConsiHasg KUCIIOTa U €€ CONu bubnmoreka [JOK
https://m.edsoo.ru/00addfe2
19 [lonyuenue COJ'I}I\IJ—IOI‘/'I KHUCIIOTBI U bubnnorexa [HJOK
HU3Y4YEHUE €€ CBOUCTB https://m.edsoo.ru/00ade104
20 XapaKkTepUCTUKA KUCIOPOJa U CEPbI bubnuoreka [IOK
https://m.edsoo.ru/00ade348
71 CBoiicTBa U IPUMEHEHUE CEPHI bubnnoreka [JOK
https://m.edsoo.ru/00ade488
2 CepoBonopon. Cynbhuasi . bubnuorexa [IOK
https://m.edsoo.ru/00ade64a
73 Oxkcup cepsl (IV). Cepuucras kuciora bubnnoreka [JOK
https://m.edsoo.ru/00ade64a
24 Okxkcup cepsl (IV). Cepuuctas xkucnora bubnuotexa [JOK
https://m.edsoo.ru/00ade802
. Pymenue skcrniepuMeHTanbHbIX 3a4a4 Bu6nuorexa LIOK
25 10 TEME
https://m.edsoo.ru/00adea28
« Kucnopon u cepa»
26 KonrtponsHas pabora o teme bubnnoreka [JOK
«lanmorensl. Kucnopon u cepa» https://m.edsoo.ru/00adec8a
21 Dummecaae ek coiorsa Bubmorera LIOK
aszora https://m.edsoo.ru/00adec8a
73 AmMUax. bubnuorexa [JOK
https://m.edsoo.ru/00adeea6
29 Conu aMMOHUS bu6mmoreka [IOK




https://m.edsoo.ru/00adf004

HonyquHe aMMHaKa U U3y4YCHUC CTO

bu6mmoreka [IOK

30 CBOICTB https://m.edsoo.ru/00adf180

31 A30THas KUCITIOTA. bubmuorexa [JOK

https://m.edsoo.ru/00adf306

3 CoJt a30THOM KHCIIOTEL. bubmuorexa [JOK

https://m.edsoo.ru/00adf518

13 docdop. bubnuorexa [JOK

https://m.edsoo.ru/00adf68a

34 Oxcun dhocdopa (V). Dochopras bubnuorexa [IOK
KHCJIOTA U €€ COJIU. https://m.edsoo.ru/00adfc20

35 XapakTepucTuka yriepoaa u bubnuoreka [IOK
KpEeMHHUS . AJUIOTPONHS yriiepoaa https://m.edsoo.ru/00adfd9c

36 XHUMHUYECKUE CBOMCTBA yIIIepoIa. bubnuoreka [IOK
AncopOrusi. https://m.edsoo.ru/00adfebe

37 VYrapHslii ra3 : CBOKCTBA, bubnuoreka [IOK
¢buznonaoruueckoe AeMcTrrue https://m.edsoo.ru/00ae006c

33 aneKI/ICJII<Ln71 ra3. YroipHas KUCJI0Ta U Bu6moTexa [IOK
€ COIH. RpYroBopoT yIicpona B https://m.edsoo.ru/00ae027¢
MIPUPOJIE.

" [lonyuenne okcnza yrn;:)po;:[a IV)mu BuGnnorexa [IOK
W3y4deHue ero CBOMCTB. Pacmo3HaBanue hitps-//m.cdsoo.ru/00ac054e
KapOOHATOB.

40 Kpewmuuii u ero coenunenus. CTexno. bubmuoreka [IOK
IlemeHT. https://m.edsoo.ru/00ae080a

41 O06o06mIeHne o Teme bubmmoreka [JOK

« Hemerammsi» https://m.edsoo.ru/00ae0bf2

42 O06o01IeHue 110 TeME bubmuoreka [JOK

« HemeTtame

https://m.edsoo.ru/00ae0e18




KontponsHas pabora mo teme

bu6mmoreka [IOK

43 « HemeTasb» https://m.edsoo.ru/00ae103e
44 XapaKkTepucTuKa METAJIOB bubnmoreka [JOK
https://m.edsoo.ru/00ael 156
45 Haxos1eHre MeTauioB B IPUPOJIE U bubnmoreka [JOK
ob111e crocoObl UX MOTY4EHHUS. https://m.edsoo.ru/00ael 156
o | awnsis caofioms ruion Baorssa LOK
" https://m.edsoo.ru/00ae1278
HanpspkeHUM MeTaioB. CIijIaBbl.
47 [IlenoyHbIe METAILIIBI. bubnuorexa [JOK
https://m.edsoo.ru/00ae14b2
43 [IlenouHbIe METAIIIBI bubnuorexa [JOK
https://m.edsoo.ru/00ae14b2
Maruwii. I_L[enoqfioseMeanme Bu6miorexa [OK
49 MeTasbl. BaxkHeiime coe [UHEHN ]
Kamb st HeCTKOCTS BOBL. https://m.edsoo.ru/00aecl5e8
50 AnoMuHMI. bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8
51 Bakueiine coenuHeHns allFTOMUHUS
57 Keneso. bu6mmorexa [IOK
https://m.edsoo.ru/00ae1886
53 CoenuHenus xenesa. bubmuorexa [JOK
https://m.edsoo.ru/00aelae8
s4 Pymenue skcriepuMeHTalNbHBIX 3a4a4 bubnnoreka [JOK
1o TeMe « MeTasl » https://m.edsoo.ru/00aelc64
55 Pemenue 3aga4 1mo teme bubmuoreka [JOK
« Metamnbsl» https://m.edsoo.ru/00aelc64
56 Pemenue 3amaumo teme bubmuoreka [JOK

« Metamnbl»

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




Opranuueckast XUMUsi.

bu6mmoreka [IOK

57 1
https://m.edsoo.ru/00ae35e6
58 [IpenenbHable (HEHACHIIICHHBIC ) 1
YTJIEBOJAOPOBIL.
59 HenpenenbHble (HEHACHIILIEHHBIE ) 1 bubnmoreka [JOK
YTJIEBOAOPOIBI. https://m.edsoo.ru/00ae3de8
60 ITosumepsr 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae1750
[IpousBoaHbIe
61 1
yrieBo1opoA0B. CIIUPTHI.
Kap6onossie kucnotbl. Cli0KHbBIE
62 1
3¢upsL. KupsI.
63 YraeBosl 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae3£50
64 AMUHOKHMCIOTEL. belkn | bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270
bu6mmoreka [JOK
n 1
65 TOroBas KOHTPOJIbHAs paboTa https://m.edsoo.ru/00ae4270
bu6mmoreka [IOK
1T I 1
66 oaroToska k OT'3 https://m.edsoo.ru/00ae0dOa
bu6mmorexa [IOK
IT I 1
67 onroToska k OT'9 https://m.edsoo.ru/00adb33c
bu6mmorexa [IOK
68 Toaroroska k OT' ! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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