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HOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMs COCTABIECHA HA OCHOBE
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 0OO0pa3oBaTENbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpazoBanus, npeacraBieHHbIXx B ®I'OC OO0, a Takke Ha OCHOBE GenepalbHON
pabouell mporpaMMbl BOCIIUTAHUS U € Y4ETOM KOHIENLUHU HpenojaBaHus yueOHOro mnpeaMera
«XuMus» B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoin @eneparuu.

[Iporpamma no XuMuu JIa€T MNpEACTaBICHHE O LENsAX, OOIIeld cTpaTeruu OOydyeHHMs,
BOCIIUTAaHHUS W Pa3BUTHSA OOYyYArOIIMXCS CPEACTBAMU YUEOHOIO IpeIMeTa, YCTaHABIMBAET
00s3aTeNbHOE PEIMETHOE COZEpKaHUe, MPeyCMaTpUBAET paclpeaesieHue ero Mo Kiaccam U
CTPYKTYpUpPOBaHUE 110 pa3jiejaM U TeMaM MPOrpaMMBbl 110 XUMHUH, OIPEeIIsieT KOJINYeCTBEHHbIE
U KauyeCTBEHHbIE XapaKTEPUCTUKH COJEp)KaHUS, PEKOMEHIYEMYIO IOCJIEI0BaTENbHOCTh
M3YYEHUS XUMHUU C YU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaroLuXcsi, OnpeAessieT BO3SMOKHOCTH MpeIMeTa A
peanu3anuy TpeOOBaHUI K pe3yibTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTEIbHOM MpOrpaMmbl Ha
YpOBHE OCHOBHOTO 00111eT0 00pa30BaHMs, a TAKXKE TPEOOBAHMI K Pe3yIbTaTaM O0y4eHUST XUMUHU
Ha YypOBHE ILeNeld H3Yy4eHUs MpeaMeTa M OCHOBHBIX BHJIOB YueOHO-TIO3HABATEIbHOM
JeSATENBHOCTH 00Yy4aroIIerocs o OCBOEHUIO y4eOHOT O COJIepKaHusl.

3HaHUe XUMHH CIYXKUT OCHOBOM 111 (POPMUPOBAHMS MUPOBO33PEHUS 00YUaIOIIErocs, ero
MPEICTABICHUH O MAaTEPUAIBHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MIPeICTaBICHNUS] O B3aMMOIIPEBPAIICHUSX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MPUPOJIE, O MYTIX
peuieHuss TI00adbHBIX MPOOJIEM  YCTOMYMBOIO pa3BUTHs UEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUYECKOH, MUIIEBOH U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peaau3ald BO3MOXHOCTEW M caMopa3BUTHS U (OpPMUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 0011eH 1 PyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBILIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  HMX  CAMOCTOSITENBHOW  y4eOHOM  NeATeNbHOCTH, JKCIEPUMEHTAIBHBIX U
HCCJIEIOBATEeNIbCKUX YMEHHH, HEOOXOOUMBIX KaKk B [IOBCEAHEBHOW JKU3HHM, TaKk M B
npoQecCUOHATIBHOM 1 TeNIbHOCTH;

3HAaKOMHUT CO CHEUU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI ILIEJIOCTHOTO
B3TJIsi/]a HA €IMHCTBO NMPUPOABI U YEJIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TAalloM B OPMUPOBAHUU
€CTECTBEHHO--HayYHOH IPaMOTHOCTH 00 y4aroIIuXcs;

crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUAM, K IPHUPOJE, K YEJIOBEKY, BHOCUT CBOH BKJIaJ, B SKOJIOIMYeCKoe 0Opa3oBaHME
o0yJaromuxcs.

JlanHble HampaBlieHHs B OOyYE€HUH XMUMHUH OOECHeUYMBAIOTCS CHEIU(PUKON colepikaHus
y4eOHOro mpeAMeTa, KOTOPbIM SIBISETCS NeNarormyeckd aJanTHUPOBAHHBIM OTpa)kKeHHEM
6a30B0il HAYKH XMMUU HA ONPEAIEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO O0IIEr0 OOpa30BaHMS OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIUMUCs CUCTEMBI NTEPBOHAYAIBHBIX MOHATHH XUMUHU, OCHOB HEOPIraHUYECKONH XUMUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUH.

CrtpykTypa copepxaHHsl MPOrpaMMbl IO XMMHU Cc(HOpMHpPOBaHAa Ha OCHOBE CHUCTEMHOI'O
noaxona k e€ usydeHuro. CoJepaHuUe CKIAAbIBACTCA U3 CHUCTEMbl MOHATUH O XHMHUYECKOM
9JIEMEHTE U BEIIECTBE M CHCTEMbl MOHATUH O XMMHUYECKOH peakuuu. OO 3TU CHUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl O NPUHIUIY IOCJIEJOBATEIbHOIO pPa3BUTHsA 3HAHMN Ha OCHOBE
TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa JI. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— Y4EHHsI O CTPOCHHH aToMa U XMMHUYECKOH CBSI3H;

— MpeCTaBICHUH 00 MEKTPOIUTUYECKON TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS IIOCJIEIOBATEIbHO OT OJHOTO YPOBHS K JpYyromy,
BBINOJIHAS (YHKUMU OOBACHEHHs] U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 IPUMEHEHHS U MOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe NpOrpaMMbl IO XUMHH CIOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHUS O
XMMHMYECKOM COCTaBIIIOLIEH HAy4HOM KAapTUHBI MUpa B JIOTMKE €€ CHCTEMHOW NPUPOIBI,
LIEHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAaHHIO U METOAAM MO3HAaHUA B Hayke. M3ydeHue xumMnn
IIPOUCXOIUT C TPUBICYCHHEM 3HAHUI M3 paHee U3YYEHHBIX Y4YEOHBIX IPEIMETOB:
«Oxkpyxatomuit Mup», «bruonorus. 5-7 knacce» u «Pusuka. 7 Kiaacey.

[py u3yueHNn XUMUU TPOUCXOIUT (HOPMUPOBAHHIE 3HAHUI OCHOB XMMHUYECKOI HayKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOMN NeATEIbHOCTH YeJOBeKa U KaK OJHOIo
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpbI. 3ajada y4eOHOro mpeaMera COCTOMT B (pOpPMUPOBAHUH
CUCTEMBl XMMHYECKHX 3HAaHUM — Ba)KHEHIIMUX (DAKTOB, MOHITHH, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JOCTYNHBIX OOOOIIEHNH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
MPUOOIIEHNN K HAyYHBIM METO/aM IO3HAHUS [IPU U3YYEHUH BEIECTB U XMMHUECKHUX PEAKIUiL, B
(GbopMUpPOBaHMM ¥ Pa3BUTUU I[O3HABATEJIBHBIX YMEHUH M HMX TNPUMEHEHUH B Yy4EOHO-
MI03HABATENBbHON M yueOHO-MCCIIEeI0BATENbCKOM EATEIbHOCTH, OCBOCHUU NpaBUiI 0€30MacHOro
o0paleHns C BEIECTBAMU B TIOBCEAHEBHON KU3HH.

[Ipy u3ydyeHMHn XUMUM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Ba)KHOE 3HAUYECHUE
npuoOpenu Takue ey, Kak:

— (hopMHUpPOBAHHME MHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPY/AHUYECTBY, CaMOCTOSTCIIBHOMY MPHHATUIO PEILICHUH, CHOCOOHOM aJanTHpOBAaTBCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KU3HU;

— HampaBJICHHOCTh OOYyYeHHUs Ha CHUCTEMaTHYecKoe mpuoOiieHrne oOyJaromuxcs K
CaMOCTOSITEJIPHOM ~ IO3HABAaTEJIbHOM  JEATENbHOCTH,  HAy4YHbIM  METOAAM  IO3HAHUS,
(hopMUPYIOIIUM MOTHBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecrnedyeHre YCJIOBUN, CHOCOOCTBYIOLIMX MPHOOPETEHUIO OO0YYaroIMMUCS OIbITa
pa3zHOOOpa3HON N1eATENbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE /IS pa3IMUHBIX BUJOB JAESTEIbHOCTH;

— (hopmupoBanue obmel GyHKIIMOHATBHONW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh M OLICHMBATh SIBJICHUS OKPY)KAIOLIET0 MMpa, UCIONb3ys 3HAHUS U
OTBIT, TIOJIyYECHHBIC MPH W3YYEHUH XHMHH, MPUMEHATh WX NpPH PEUICHHH TMpodieM B
MOBCEAHEBHOM KM3HU U TPYAOBOU JEATEIbHOCTH;

— (GopmupoBaHuE y 00y4arOIMXCS TYMAHUCTUYECKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTH
XMUMHUYECKUX 3HAHUN JJI1 BBIPAOOTKU SKOJIOTMYECKH LIEeJIecOO00pa3HOTro NOBENEHHS B OBITY U
TPYAOBOM IEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 370POBbSl M OKPYXKAIOIIEH MPUPOIHON
Cpelibl;



— pa3BUTHE MOTHBAIIMH K O0YYECHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCIIHTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
npodWIs U HAITPABICHHOCTH JATbHEHIIIET0 00 yUCHHUS.

OO1ee yuCIIO 4acoB, OTBEACHHBIX I M3YUYCHHS] XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
yacoB (2 yaca B HE/ICIIO).



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIC XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XHUMHS B CHUCTeMe HayK. Tema u
BeniecTBa. dusnueckne CBOWCTBAa BEIECTB. ArperaTHoe cocTosiHue BemecTB. [loHsaTHE O
METO/aX MO3HaHMs B XUMHH. YHCThIE BelecTBa U cMecu. CrIocoOBI pa3iesieHus: CMECe.

ATOMBI M MOJIEKYJIBl. XUMUYECKUE HJIEMEHTbl. CHUMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[IpocTeie U cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunyeckass @opmyina. BajneHTHOCTP aTOMOB XHMMHUYECKHMX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENIbHAS aTOMHas Macca. OTHOCHUTENbHASI MOJIEKYJIISIPHAS
Macca. MaccoBast 105151 XMMUYECKOTO JIEMEHTA B COEIUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMocBs3b KOJIuM4ecTBa, Macchl U
qucia CTPYKTYPHBIX €AMHUI] BelecTBa. PacuéTel o popmynaM XUMUYECKUX COSIMHEHHH.

@usnyeckue U XMMHUYECKHUE SIBJICHHUS. XUMUYECKas peakiuss U €€ INPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUUECKue ypaBHeHus. Kiaccupukanuss XMMUYECKUX peakiui
(coenuHeHMs, pa3IoKEHUs, 3aMEIEeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMYECKOW MOCYIOW, MpaBUIaMU pabOThl B J1abopaTopuu M NpuEMaMu
oOpaiieHus ¢ 1abopaTOpHBIM O0OpPYIOBAHUEM, M3YYCHHE W ONUCaHUE (U3NYECKUX CBOKHCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOIeHHE (PU3NUYECKHX (TUTaBICHUE BOCKA, TasTHUE JIbIA,
pacTupaHue caxapa B CTyIKE, KUIICHHE U KOHJEHCAllMs BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH,
MIPOKAJIMBAHUE METHON MPOBOJIOKH, B3aMMOJIECHCTBHE MeJla C KUCIOTON) SIBJICHUN, HAOII0JeHHIE
W ONHCAaHWE TPU3HAKOB MPOTEKaHWs XHUMHUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMO/ICHCTBHE CEPHON KUCIIOTHI C XJIOpUAOM Oapusi, paszioxenue ruapokcuna meau (1) mpu
HarpeBaHWU, B3aUMOJICHCTBHE jkene3a ¢ pactBopom comu menu (ll), m3ydenme cmocoboB
pasfeneHuss CMecei: C IOMOINBI0 MarHuTa, (GWIBTPOBaHHWE, BbIIAPUBAaHUE, IUCTUIUIALNA,
xpomarorpadus, TpOBEIECHHE OYUCTKH IOBAPEHHOM CONM, HAOMIOJEHHE U OIUCAHHE
pe3yJbTaTOB MPOBEJEHUS OIbITA, WUIIOCTPUPYIOLIEr0 3aKOH COXpPAHEHHUS MAacChl, CO3/IaHUE
MoJiesel MOJIEKy (IIapOCTEP)KHEBBIX).

Baskneliue npeacTaBuTe M HEOPraHUYECKHUX BelECTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37aeMEHT M IpPOCTOE BEIIECTBO.
Haxoxxnenue kucinopoja B npupose, GU3nueckue U XUMHUYECKHe CBOIMCTBA (peakiy TOPEeHus).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl MOMY4YEeHHS KHUCIOpoJa B J1abOpaTopuu u
npoMbluIeHHOCTH. KpyroBopot kuciopona B npupoje. O30H — auIOTpONHas MOIUPUKALMS
KHCJIOPO/A.

TeroBoit 3¢pdekT XUMHUECKONW peakluH, TEePMOXMMHUYECKHUE YypaBHEHMs, 3K30- U
SHAOTEPMHUUYECKHE DPEaKUUHU. TOINIMBO: yronb M MeTaH. 3arpsA3HEHHE BO31yXa, YCHIICHUE
MApPHUKOBOTO AP eKTa, pa3pyLIeHHe 030HOBOTO CIIOS.

Bonopon — snemeHT M mpocroe BemiecTBo. HaxokaeHue BoaOpoAa B NPHUPOJE,
¢bu3nyeckre U XUMHUYECKUE CBOICTBA, MPUMEHEHUE, CLIOCOOBI oayueHus. KucnoTs! u commu.

MossipHblil 00bEM Ta30B. Pacu€Thl 10 XUMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BoAbpl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pPAcTBOpBL. PacTBopuMoCTh BewiecTB B Boae. MaccoBas H0js BeleCcTBa B
pactBope. XumHuueckue cBoiicTBa BoAbl. OcHOBaHMs. Poib pacTBOpPOB B MpPHUPOJAE U B KU3HU



yenoBeka. KpyroBopoT BOJbl B mpupoje. 3arps3HEHUE NPUPOJIHBIX BoA. OXxpaHa U OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukauus neopranmdyeckux coeanneHuid. Oxcuapl. Kiaccudukanuss OKCHIOB:
cojeoOpa3zymome (0OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoaeoOpasyrone. HomeHnknaTypa
okcu10B. OU3NUecKre U XMMHUYECKHe CBOICTBa Okcu10B. [losyueHrne okCuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmatypa ocHoBaHui. Pu3nyecKue M XUMHYECKHE CBOWMCTBAa OCHOBaHMM. [lomyudeHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. @U3N4YecKue U XUMHUUECKHE
cBoMcTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bekeroBa. Ilonydenne Kucior.

Comu. Homenknarypa coneil. @uzndeckne U XUMUYECKUE CBoMcTBa cosel. Ilomyuenue
COJICH.

['enernueckas cBA3b MEXKAY KjaccaMl HEOPraHUYECKUX COCTUHEHUI.

Xumuueckuii IKCnepuMeHm:

KayeCTBEHHOE OIpEJIeJICHUEe COACP)KaHUs KUCIOpOoaa B BO3JyXe, MOJydeHue, coOupaHue,
pacno3HaBaHUE M HU3YyYEHUE CBOMCTB KHCJIOpOJa, HAOIIOJEHHE B3aMMOJAEHCTBHS BEILECTB C
KHCIIOPOJIOM M YCJIOBUSI BO3HUKHOBEHHS U MpEKpaIleHUs TopeHus (moxapa), 03HAaKOMIICHHUE C
o0Opa3llaMyd OKCHIOB U ONKMCAHHE WX CBOICTB, IMONY4YCHHE, COOMpaHUE, paclo3HaBaHUE U
H3yYeHHE CBOWCTB BOjOpoja (ropeHue), B3ammojeiicTBue Bojopoma ¢ okcumom wmeau (1)
(BO3MOXXHO MCIIOJIb30BaHME BHUJEOMAaTepUalloB), HAOIOAeHNE 00pa3lloB BEIIECTB KOJIMUECTBOM
1 Monb, HccnenoBaHue OCOOEHHOCTEM pacTBOPEHUS BELIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBUE BOABI C MeTa/laMH (HaTpueM U KaibliieM) (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEPHUAIIOB), UCCIE0BaHNE O0pa3l[0OB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaO/II0/IeHNe M3MEHEHHs] OKpPAacKd WHIUKATOPOB B PACTBOPAX KHUCIOT U ILEJIO0Yel, M3ydyeHue
B3aumojeiicTBusl okcuga menu (ll) ¢ pactBopoM cepHO KHCIOTBI, KHCIOT C MeTallIaMH,
peaKuuii HEUTpalIu3aluu, MOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IPYTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baknenmue
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

IMepuoanyeckuii 3axkon u Ilepuoaguueckasi cucrema xumu4yeckux jiemenros JI. U.
MenpaeseeBa. CtpoeHne aToM0OB. XUMHYeCKasl ¢BA3b. OKUCINTEIBHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBpie TOMBITKH KJIACCU(UKALMKA XUMHYECKHX dyeMeHTOB. [loHsiTHe o rpynmax
CXOIHBIX JIEMEHTOB (IIETIOYHBIC U MIETOYHO3EMENbHBIE METAJUIbI, TAJTOTCHbI, HUHEPTHBIC Ta3bl).
DneMeHTBI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCHU/IBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckass cuctema XuMHU4YecKux »daeMeHtoB J[. U.
MenneneeBa. Koporkonepuoanas u JumHHONEpuoaHas ¢opmbsl lleproanyeckoid cucTEMbl
xumuueckux dsemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3WYECKUNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX snep. M3ortombel. Onextponbl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEpBhIX 20 XUMHUUYECKHX 31eMeHTOB [leproandeckoil CUCTEMBI
J. W. MengeneeBa. XapakTepUCTHKAa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJIOKEHUI0 B
[lepnonnueckoii cucreme [l. 1. Menneneena.

3aKOHOMEPHOCTU W3MEHEHHUS paJnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOJaM.



3nauenue llepuonnyeckoro 3akoHa u Ileppoaudeckoil CUCTEMBI XMMHUECKHUX JIEMEHTOB
JUISl pa3BUTUA HayKH U npakTuku. [[. M. Mennenees — y4€HbIl U IpakJaHUH.

Xumuueckas CBSI3b. KoBanenrnas (nonsipHas u HEMoJIsIpHas) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUUECKHUX 2JIEMEHTOB. VIOHHAsI CBSI3b.

Crenenp  okucneHusi. OKHUCIHUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iponeccel
OKHCJICHHUS U BOCCTaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0pa3lOB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE T'HIPOKCH]IA
LIMHKa C PAacTBOpaMU KHCIOT U IleJouell, MPOBEIeHUE OMBITOB, WLIIOCTPUPYIOMIMX MpPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUI (TOPEHUE, PEAKLINU PA3JI0KEHUS, COETUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3YUYEHUU XMMUU B 8 KJlacce OCYIIECTBISETCS
4yepe3 MCMOJb30BaHME KaK OOLIUX €CTECTBEHHO--HAyYHBIX IIOHATUH, TaK W MOHSTHH,
SIBJISIFOIIUXCS] CHCTEMHBIMHU JIJIS1 OTAENBHBIX MPEIMETOB €CTECTBEHHO--HAyYHOTO IIUKIIA.

OOme ecTecTBEHHO--Hay4YHbIE IOHSATHS: HAaY4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiacCUpUKauus,  MNEePUOJUYHOCTb,  HAOIIOJEHUE,  DKCIEPHUMEHT,
MOJIETUPOBaHNE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

®dusuka: MaTepus, aTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaANOaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUYECKUH 3apsjl, BELIECTBO, TeNo, 00BbEM, arperaTtHoe
COCTOSIHME BEIEeCTBa, ra3, (hpU3NyYecKHe BETUYMHBI, €JUHMIBI U3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE3151, ComHIie.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpasbl, TOpPHBbIE MOPOJBI, MOJE3HBIE
HCKOIIaeMbl€, TOIJIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3YyNbTaThl OCBOEHHUS MPOrPaMMbI OCHOBHOTO OOIIETr0 0O0pa3oBaHUs
JIOCTUTAIOTCS B X0JIe 00YYCHHUsI XUMUU B €IMHCTBE Y4€OHOU M BOCIIUTATEILHOMN JACSITEILHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMH  POCCUMCKUMHU  COIMOKYJIBTYPHBIMHU U  JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpaBHJIaMU M HOPMaMH TOBEACHUS U
CHOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMAIN3ALNN 00YJaIOIIHXCS.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM MO3WUTHUBHBIX IIEHHOCTHBIX OPUEHTALUNA U PACUIMPEHHE OIbITa JESITEIIbHOCTU Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTPpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJICINIO, TOHWMAHMS 3HAYCHUS XUMHYECKOW HAyKHM B KH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIJIQJIETh JOCTOBEPHON HH(OpMAIMEl O MepeioBbIX AOCTHKEHUAX M OTKPBITHIX



MHUPOBOW M OTE€YECTBEHHON XUMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoWcCTBe
MHpa U 00IIEeCTBa;

2) rpaskIaHCKOro BOCIIMTAHUS:

IIPEICTABIEHUS] O COLMAJIbHBIX HOpPMax M IIPAaBWJIAX MEXKJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTUBE, KOMMYHHUKaTUBHON KOMITETEHTHOCTH B 001IIECTBEHHO M0JIE3HOM,
y4eOHO-UCCIIeI0BATEIbCKOM, TBOPUECKOH U JAPYruX BUAAX [AESITEIbHOCTH, TOTOBHOCTU K
pa3Hoo0Opa3HON COBMECTHOM JEATEIbHOCTH TPU BBIIOJHEHUN yueOHBIX, TO3HABATEIBHBIX 3a/a4,
BBIMIOJTHEHUH XUMHYECKHX JKCIEPUMEHTOB, CO3[JaHUM Y4E€OHBIX MPOEKTOB, CTPEMJIEHUS K
B3aMMOINIOHMMAHHUIO M B3aWMOIIOMOINM B Mpolecce ITON y4eOHOH AesITenTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJIEHUE M IOCTYNKH CBOUX TOBAapHILEH C MO3MIMHU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMSI OCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUYECKHUE  MPEACTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM U COCTABIISIIOLIUME OCHOBY IS
MOHMMaHMUsI  CYIIHOCTH HAay4yHOW KapTHUHBI MHpa, NpPeACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPO/bI, B3aUMOCBA3SX YeJIOBEKa ¢ MPUPOJHON Cpesioi, 0 posn
XUMUU B ITO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIIbHBIE MOTHUBBI, HAIIPABICHHBIE Ha IIOJIy4YEHHE HOBBIX 3HAHUN 10 XUMHH,
HeoOXoIuMble nJii OOBSICHEHUs HAOII0aeMbIX INPOIECCOB M SBJICHHUM, MO3HABATEIbHOM,
MHGOPMAIIMOHHOM M YNTATEIbCKON KYJIBTYphl, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMHU TEKCTaMHM, CIPABOYHOHN JUTEPATYpOM, JOCTYMHBIMU TEXHHUUYECKHMMM CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJOTHH;

UHTEepeC K OOYyYeHHMIO M TO3HAHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W MCCIIENOBATEIBCKONU AEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJICHHOCTH U YPOBHsI 00y4YeHHUs B lajbHEHILIEeM;

4) hopMupoOBaHHS KYJIbTYPHI 3/10POBbSI

OCO3HAHHWE LEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKM Ha 3JIOPOBBI 00pa3 >KU3HU, OCO3HAHHE IOCIEJACTBHI U HENPHUITHE BPEIHBIX
NpUBbIUEK (YHNOTpEOJICHUS aJKOTroJisi, HApPKOTHKOB, KYpEHHs), HEOOXOIMMOCTH COOJIIOJCHHS
MpaBmwl 0€30MacHOCTU MPH OOpallleHUH C XMMHYECKUMHU BEIIECTBAaMU B OBITY U pealbHOMN
KHU3HUY;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K MPaKTHYECKOMY M3YyUeHHUI0 Mpodeccuil U TpyAa pa3iuyHOro poja, yBaKeHHE K
TPYyAy W pe3ynbTaraM TPYJOBOW JE€ATEIbHOCTH, B TOM YHCIE HA OCHOBE IPUMEHEHUS
MpPEeIMETHbIX 3HaHUM 1O XWUMHUH, OCO3HAHHBIM BBIOOp WHIMBUIYAJIbHOW TpPAEKTOPUU
MPOJOJKEHHSI O0pa30BaHMUsS C YYETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrneurHoi npoQeccruoHaIbHON AEATeNIbHOCTH U
pa3BUTHSA HEOOXOIUMBIX YMEHUH, TOTOBHOCTh aJIalITUPOBATHLCS B IPO(ECCUOHATILHON CpeiE;

6) 9KOJIOrM4€eCKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKHU IIeNIecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHHKY JKM3HU Ha 3emIie,
OCHOBE €€ CyILIECTBOBAHMS, MOHUMaHHE LIEHHOCTH 370pOBOro U Oe3omacHoro obpasa >KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY M TICUXMYECKOMY 370POBBIO,
0CO3HAHME IIEHHOCTH COOJIIOICHHS TPaBMII O€30MacHOTO MOBEIEHUS IpU paboTe ¢ BEIIECTBAMH,
a TAK)KE€ B CUTYyALUSX, YTPOKAIOIIUX 3JOPOBbIO U JKU3HU JIFOACH;

CHOCOOHOCTH TPUMEHSATHh 3HAHMSA, MOJy4YaeMble NMPU U3YYCHUM XUMHH, Ui PEIICHUs
3a7]a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEIOH, sl TOBBIIEHUS YPOBHS 3KOJIOTMYECKOM



KYJIbTYpPbl, OCO3HAHHUs TI00AILHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM M IMyTel MX pelleHus
MOCPEICTBOM METOJ0B XMMHH, IKOJIOTHUYECKOTO MBIIUICHHUS, YMEHUSI PYKOBOJACTBOBATHCA UM B
MO3HABATEJIbHON, KOMMYHUKATUBHON U COLIMAIBHOM MPAKTUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MerampenMeTHBIX pe3yIbTaTOB BBIICISIOT 3HAYUMBIE 71 (HOPMUPOBAHUS
MHPOBO33PCHHsI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHSs, MPUHIIMI, TUIOTe3a, (aKT, CUCTEMa,
MPOILIECC, PKCIEPUMEHT U APYroe.), KOTOPBIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
npeaMeTax ¥ MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH IPEICTABICHHE O
LIEJIOCTHOM HAay4yHOW KapTHHE MHpa, U YHHBEpcajbHbIe ydeOHbIe NeHCTBUS (MO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYISATUBHBIE), KOTOpbIE O0ecrnednBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YIeOHON AeATEITLHOCTH.

Io3naBaTebHBIE YHHBeEpPCaIbHbIE YYeOHbIe 1eHCTBHS

ba3zoBble Jjoruueckue JelcTBUA:

YMEHHSI HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIICHUSI TMPU OCBOCHUM 3HAHMI:
pacKpblBaTb CMBICI XUMUYECKUX MOHSTHH (BBLACIATH MX XapaKTepHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSMH), UCIIOIH30BATh MOHATHSA NI OOBSICHEHUS
OTHENbHBIX (DAKTOB M SIBJICHUH, BBIOMpATh OCHOBAHHUS M KPUTEPUH JUIS KJacCH(HUKAIUN
XUMUYECKHUX BEUIECTB U XMMUYECKHX PEAKIMH, YCTaHABIUBATh NPUUMHHO-CIICJICTBEHHbBIE CBS3U
MEXIY 00BEKTaAMH U3YUYEHHsI, CTPOUTH JJOTUUECKHUE PACCYX ACHUS (MHAYKTUBHBIC, 1€ TYKTUBHbBIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI M 3aKIIFOUCHHS;

yMEHHUE TPUMEHSATh B MPOIECCe MO3HAHUS MOHATUSA (IIPEAMETHBIC W METaIlpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIIONb3yeMble B XHUMHUH, MPEoOpa3OBBIBATh HIUPOKO
MpPUMEHsSIEMbIE B XUMHH MOJICTIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XuMudeckass (opmyna W ypaBHEHHE XHUMHUYECKOW pEakIuu — TMpPU PEIICHUU Yy4deOHo-
MO3HABATEJIBHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX IMPEJACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIECTBEHHBbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHUYECKHUX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICJICTBEHHBIC CBS3H U
MPOTUBOPEYHS B U3YHAEMbIX IIPOIIECCAX U SBJICHUSX.

basoBble uccieaoBarejibCckue AecTBUS .

YMEHHE HCMOJIb30BAaTh MOCTABJIECHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA IMO3HAHUS, a
TaKK€ B KadecTBE OCHOBHI i (POPMHUPOBAHUS THUIMOTE3bl IO MPOBEPKE TMPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHHUIA;

npuoOpeTeHre OIbITa MO TUTAHUPOBAHMIO, OPTaHU3AIMU W TPOBEIACHUIO YUCHUYECKUX
JKCIIEPUMEHTOB, YMEHHE HAOIIOAaTh 32 XOJJOM MPOIECCca, CAMOCTOSITEIFHO MPOTHO3UPOBATH €TI0
pe3ynbTaTt, GOpMyIupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOTO OIIbITA,
HCCIIEOBaHUS, COCTABIIATH OTYET O MIPOJICITaHHOW padoTe.

Padora ¢ nnopmanmei:

yMEHUE BBIOMPATh, aHATM3UPOBATh U UHTEPIIPETUPOBATh MHPOPMAIIHIO PA3TUYHBIX BUIOB
1 (OopM Tpe/ICTaBICHHS, TOIYYaeMYIO U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJspHAS JIUTEpaTypa
XUMHYECKOTO COJEpIKaHUs, CIPaBOYHBIE T0COOMs, pecypchl HMHTepHeTa), KPUTHYCCKU
OIICHUBAThH MTPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

YMEHHE TPUMEHSTh Pa3TUYHbIE METO/IbI M 3alPOCHI TIPH MOUCKE M 0TOOpe MH(MOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX ISl BBIMIOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a/1a4
OTpeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B OO0JACTH HCIOJB30BaHUSA WH(HOPMAIIMOHHO-
KOMMYHUKATUBHBIX T€XHOJIOTH, OBIaJIeHHE KYJIbTypOi aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX
MMOVCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO (OopMy MpeacTaBICHUS



uHGOpPMAllMM U WUIIOCTPHPOBATH pEIlaeMble 3a/1a4l HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popMamu rpauK ¥ ©X KOMOWHALIASMU;

YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBAaTh B MpoIecce y4EeOHOHW U HCCIEA0BATEIbCKOM
NEeSITeTbHOCTH UH(OPMAIIHIO O BIMSIHUU MPOMBIIUIEHHOCTH, CEIbCKOT0 X03IHUCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKpYXaroule NpUpoaHON CpeIbl.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUA:

yMEHUsl 3aJlaBaThb BOIPOCHl (B XOJie JHajiora W (WiIM) JUCKYCCUU) MO CYIIECTBY
oOcyxxnaeMoil Tembl, (OPMYJIHPOBATh CBOM NPEIJIOKEHUS OTHOCUTENIBHO BBIMOJTHEHUS
MIPeNI0KEHHOM 3a/1auH;

YMEHHUS NIPEACTABIATE NOJTyUYEHHBIE PE3YIbTAThl IO3HABATEIBHOM 1E€ATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeNlaTh IPE3CHTALMI0 PE3YJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTrO
JKCIepUMeHTa (JJa0OpaTOPHOTO ONbITa, J1A0OPaTOpPHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIICCTB, YUCOHOTO IMPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOI MO3HABATEJNbHON U
UCCIIEIOBATENILCKOM JEATEIbHOCTH NIPU PEIICHUH BO3HUKAIOUIMX IMPOOJIEM Ha OCHOBE y4éTa
OoOLIMX MHTEPECOB U COIJacoBaHMs MNO3MIMH (00CyXkaeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBI», KOOPAUHALIUA COBMECTHBIX JACHCTBUM, OMpe/ieJieHNe KPUTEPUEB MO OLIEHKE KayecTBa
BBHITIOJTHEHHON paOOTHI U IPYTHE).

PeryisiTuBHbIe yHUBepCaIbHbIE Y4eOHbIe 1eliCTBUS:

YMEHHE CAMOCTOSATEIBHO ONPEENATh LEIU ACITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TNPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAEATEIbHOCTb, BBIOMpPATH
HauOosnee dhdexkTuBHBIE CHOCOOBI pemIeHHWs Y4YeOHBIX M IO3HABATENIBHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATH IPEIJIOKEHHBIH AJITOPUTM JEHCTBUHM INPH
BBIMIOJTHEHUM 3aJaHUN € Y4E€TOM TMOJY4YEHHs] HOBBIX 3HAHMW 00 H3y4yaeMbIX OOBEKTaX —
BEIIECTBAX M PEAKIMIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTara 3asBIICHHON LIenu,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIIOBUHU 3aJJaHUM.

HNPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3yJIbTAaTOB IO OCBOCHHIO 0053aTEIbHOTO COAEpIKAHUSA,
YCTAHOBJICHHOTO JaHHOM (exepanbHOH pabouell MporpaMMoM, BBIIEIAIOT: OCBOCHHBIC
0o0yJaronMMHUCs HaydHbIC 3HAHUS, YMEHHsS M CHOCOOBI JEHCTBUM, crenuduueckue s
NpEeaIMETHON 00nacTi «XuMHs», BUIBl JEATEIBHOCTU IO IOJIYYEHUIO HOBOI'O 3HAHHUSA, €ro
MHTEPHpETAINHU, TPEOOPa30BAHUIO M TPUMEHEHHIO B PA3IIMYHBIX YI€OHBIX U HOBBIX CHTYAIIUsX.

K konny oOydeHnus B 8 kjacce mpeIMeTHbIE Pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHUIA:

® pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUN: aTOM, MOJIEKYJa, XUMHYECKUN

JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJAHAs U
HEOJIHOPO/IHAsA), BaJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHas M MOJIEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBass JOJS XHUMHUYECKOTO
3JIEMEHTa B COCIMHEHHM, MOJSPHBIA 00BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COIb,
ANEKTPOOTPULIATEIBLHOCTh, CTENIEHb OKUCIICHUSI, XUMUUECKasl peakiins, KjJacCuPUKaIus
peakuuii: peakuy COeAMHEHHUS, PEaKLIUU Pa3I0OKEHUs, PEaKIi 3aMEeIleHHs, PeaKIuU
o0MeHa, 9K30- ¥ SJHJOTEPMUYECKHIE PEAKIMH, TETUIOBOH dPPEKT peakiuu, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTaib, pajuyc aroma, XUMHUYecKas CBS3b,
NOJISIpHAs M HENOJsIpHAas KOBAJEHTHAs CBsS3b, MOHHAS CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J0Js BelllecTBa (IPOLEHTHAsA KOHLEHTpalllsi) B pacTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHUX IOHSATHUH M NPUMEHSTH 3TU
MOHSITHS MTPU ONMCAHUM BEILIECTB U UX MPEBpaICHHIA;

UCTOJIb30BaTh XUMHMYECKYIO CHMBOJMKY JJsI COCTaBleHHs (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEaKIU;

OTpeNieNATh BaJCHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COCJAMHEHHSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJJIEKHOCTh BEIIECTB K
ONpesieIEHHOMY KJIacCy COeIMHeHMH 1o QopMmynaMm, BHJI XUMHYECKOH CBS3U
(xoBaJIeHTHas! 1 MIOHHAs) B HEOPraHUYECKUX COCUHEHUSX;

packpbiBaTh cMbich llepuognueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBATH
[OHUMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosioxkeHuss B Ilepuoanueckold cucTeMe, 3aKOHOB COXPAHEHUsT MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHMsI, 3aKOHa ABOTaJIpo;
ONMKCHIBATH M XapakTepu3oBaTh Tabmuunyto ¢opmy Ilepuoanueckoit cucTembl
XMMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJlaBHas noarpymnna (A-rpynma)» u
«mmobounas moxarpynma (b-rpynma)», Maneie W OONBIIME TEPHOIBI, COOTHOCHUTH
0003HaueHus1, KOTopble UMeroTcss B Tabmuue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB J[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB MW 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacrpesielieHre UX 10 3JeKTPOHHBIM CIIOSIM);

KJ1acCU(UIUPOBATh XMMUUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMHUYECKUE
peakuuu (10 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKLUU BEILECTB, N0 TEIJIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOWCTBAa BEIIECTB PA3TUYHBIX
KJIaCCOB, IOATBEp)KJas  ONHUCAHWE TPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIU;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MO’KHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALLEHNN B PA3JINYHBIX YCIOBUSAX;
BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1o (hopMyIie COeTUHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUYETHI 10 YPABHEHHUIO XMMHUYECKOM pPEaKIUu;

MIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON AEATEIBHOCTH — aHAJIW3 U CHUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3aIHI0, KIacCU(PUKALNIO, BBIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBA3€H — JUIsI M3YYEHHsI CBOMCTB BEIIECTB U XMMHUYECKHUX DPEAKLHM,
€CTeCTBEHHO-HAayyHble ~ METOAbl  TO3HAaHUS  —  HAOJIOZCHHE,  HM3MEpEeHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIM U MBICICHHBIN);

cleloBaTh IMpaBWIaM TOJb30BAaHUS XUMHUYECKOW TMOCyqoi U J1ab0paTopHBIM
000pyIOBaHMEM, a TaKXKe MpaBWIaM OOpalleHUs] C BELIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSAMHU IO BBITOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB 10 MOJIYYEHHUIO
U coOMpaHUIO ra3o000pa3HbIX BELIECTB (BOJOPOAAa M KHUCIOPOJA), NMPUTOTOBICHUIO
pPacTBOPOB € ONPEAECIEHHON MAaCCOBOM J0JIEW PaCTBOPEHHOTO BEILIECTBA, MNIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKHE HKCIIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TOMOIIBIO0 MHIUKATOPOB (JTakMyc, (heHOA(PTaICHH, METUIIOPAHXK U APYTHE).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne | HaummeHoBaHue
(un¢posbie)
n/ | pa3sgesioB U TeM Bcer | Kourtposbn | IIpakTnyeck
o0pa3oBaTe/bHbIE
n NporpaMmmabl 0 ble padoThbl ue padoThl
pecypcsl
Pasnea 1. IleppoHavanbHble XUMHYECKHE IIOHATHS
Xumust —
BaykHas 00J1acTh
€CTECTBO3HAHUS U bubmorera [IOK
1.1 N 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU
37c
ACATCIIBHOCTU
YeloBeKa
BemectBa n but6mmoreka [IOK
1.2 XUMUYECKHE 15 1 https://m.edsoo.ru/7f418
peakuu 37¢
Hroro no pazueny 20

Pa3gea 2. Baxxueiiiue n

PEACTABUTEC/IN HEOPIraHUYECCKUX BCIIECTB

Bosnyx.
Kncnopon but6mmoreka [IOK

2.1 ' 6 https://m.edso0.ru/7f418
ITousTue 06

37¢

OKCHIax
Bopopoa.Ilousaru bubmmorexa LIOK

2.2 € 0 KACJI0Tax U 8 1 https://m.edsoo.ru/7f418
COJIIX 37¢
Bopna. PactBopsl. but6mmoreka [IOK

2.3 Ilousttue 00 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHHSX 37¢
OCHOBHEIE
CIACCRL bubmuorexa [JOK

2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPraHUYECKHUX 37¢
COeIUHEHUN -

Hroro no pazneny 30

Pa3znen 3. Ilepuonuvecknii 3axon u [lepuoanyeckasi cucremMa XuMH4YeCKHX 3j1eMeHTOB /1.
N. MenpeneeBa. CTpoeHue aToMoB. XuMH4YeCKas CBsA3b. OKMCANTEIbHO-
BOCCTAHOBUTEJIbHbIC PeaAKIIUN

3.1

[Tepuoanueckuit
3aKOH U
[Tepuonuueckas

bu6nuoreka [IOK
https://m.edsoo.ru/7f418
37c



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

cucrema
XUMHUYECKHX
anemenToB /l. W.
Menene-eBa.
Crpoenne aToMa

XumMudaeckas
CBSI3b. bubmuorexa [IOK
3.2 OxucauTensHo- 8 1 https://m.edsoo.ru/7f418
BOCCTAaHOBUTEIIBH 37c
bI€ peaKIuu
but6mmoreka [IOK
Hroro no pazgeny 15 https://m.edsoo.ru/7f418
37c
bu6nuorexa [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBILIEE
KOJIMYECTBO
68 4 5
YACOB I1O
I[TPOTPAMME
INOYPOUHOE INIVIAHUPOBAHUE
8 KUNIACC
Ne KoaunuyecrBo yacos 1 DJIeKTPOHHbBIE
ara
Kontpoa IpakTnye nu@posBbIe
Tema ypoka Bce usyue
n/ bHBIE CKHe i 00pa3oBaTeJbHBI
I re padoThI padoThI e pecypchbl
[Ipeamer xumum.
bubnunorexa LIOK
Posbs xumum B
1 https://m.edsoo.ru/ff
YKU3HH YEJIOBEKA. 0d210c
Tema u BemecTBa
[Tonsarue o but6mmoreka [IOK
METO/1aX MO3HAHUSA 1 https://m.edsoo.ru/ff
B XUMHUU 0d227e
[IpaxTrueckas
pabora Ne 1 bubmmoteka [IOK
«IIpaBuna paboThI 1 https://m.edsoo.ru/ff
B J1abOpaTopuu U 0d23dc
MIPUEMBI



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
https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

oOpareHus ¢
1a00paTOPHBIM
000pyIOBaHUEM

Yucrele BemEeCTBa
u cmecu. Crioco0bl

bubmunorexa IHIOK

4 https://m.edsoo.ru/ff

pasieeHus 0d26ca

cMmeceit

IIpaxTrnueckas

pabota Ne 2

«Pa3znenenue but6mmoreka [IOK
5 cMecei (Ha https://m.edsoo.ru/ff

IIpUMEPE OYUCTKH 0d28¢c8

II0BapEHHON

COJIN)»

ATOMEL I but6mmoreka [IOK
6 https://m.edsoo.ru/ff

MOJICKYJIbI 0d2a6¢

XuUMHUYECKHE

3JIEMEHTHI. 3HAKU bubnuorexa [JOK
7 (cuMBOJIBI) https://m.edsoo.ru/ff

XHUMHYECKUX 0d2be8

JJIEMEHTOB

[IpocTeie u bubnuorexa [IOK
8 CJIOXKHbIE https://m.edsoo.ru/ff

BeIecTBa 0d2a6c

ATOMHO- bubmmorexa LIOK
9 MOJIEKYJISIPHOE https://m.edsoo.ru/ff

yueHue 0d2d50

3akoH

MIOCTOSTHCTBA

COCTaBa BEIECTB.

Xumuyeckas bubmuoreka [IOK
10 dhopmyina. https://m.edsoo.ru/ff

BanenaTHocTh 0d2eae

aTOMOB

XUMHUYECKHUX

3JIEMEHTOB

OtHocuTenbHas

aTOMHas Macca. bubmmorexa LIOK
11 OtHocuTeNbHAS https://m.edsoo.ru/ff

MOJIEKYJSIpHAas 0d323c

Macca
12 MaccoBas 1o bubmuorexa [IOK



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

XUMHYECKOTO https://m.edsoo.ru/ff
HIIEMEHTA B 0d350c
COCMHCHUH
KoauuecTBo bubnmnorexa LIOK
13 BemecTBa. MoJb. https://m.edsoo.ru/ff
MonspHas mMacca 0d5230
du3nueckue u
XUMHYECKUE bubnunorexa LIOK
14 SIBJICHUSI. https://m.edsoo.ru/ff
Xumuueckas 0d37fa
peakmus
[IpusHaku u
YCIIOBHS bub6mmorexa LIOK
15 MPOTEKaHUS https://m.edsoo.ru/ff
XUMHYECKUX 0d3al6
peaxkuuii
3aKOH COXpaHEHMsI
MacChI BEIICCTB. bubmmorexa [OK
16 HMIeCKIe https://m.edsoo.ru/ff
0d3b88
ypaBHEHUS
Brruncaenus
KOJINYECTBA,
MacChl BEIICCTBA bubmmorexa [OK
17 1o ypaBHEHHAM https://m.edsoo.ru/ff
0d5708
XUMHYECKHUX
peaxkuuit
Kiaccudukarus
XUMHYECKHUX
peakiuit bubnuorexa [IOK
18 (coenuueHwMs, https://m.edsoo.ru/ff
Pa3JIoKEHU, 0d3f34
3aMeIICHUS,
obmeHa)
M. B. JToMmoHOCOB
— Y4EHBIN-
T — but6mmoreka [IOK
19 O6oGueHHe 1 https://m.edsoo.ru/ff
0d40c4
CHUCTEMaTH3aIUs
3HaHUMU
KoHnTponbHas
a601a Nol 116 bub6mmorexa LIOK
20 p https://m.edsoo.ru/ff

TeMe «Berectsa u
XUMHUYCCKHUC

0d4290



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

pe€akuuun»

Bo3nyx — cMmech
ra3zos. CocraB

BO3/1yXa. bubnmnorexa LIOK
21 Kucnopon — https://m.edsoo.ru/ff

JJIEMEHT U 0d448e

poCcTOe

BemecTBo. O30H

duznveckue u

XUMHUYECKHe

CBOICTBa

KHCIIOposa bubmmorexa [IOK
22 (peaxiuu https://m.edsoo.ru/ff

OKHUCIIEHUS, 0d4614

TOpEHHE).

[Tonsitue 06

OKCHIaxX

CrniocoOsr

MOJIy4EHUs

KHCJIOPOJIa B bubmuoreka [IOK
23 nabopaTopuu U https://m.edsoo.ru/ff

MIPOMBIIITIECHHOCTH 0d497a

. [Ipumenenue

KHCJIOpOJia

TemnoBoii a3 ekt

XUMHYECKON

peaxiuu, MOHsITHE

0 but6mmoreka [IOK
24 TEPMOXUMHYECKO https://m.edsoo.ru/ff

M YpaBHEHHH, 0d4790

3K30- U

SHAOTEPMHUECKHUX

peakuusax

Tonnuso (He(Ts,

yroJib U METaH).

3arpsi3HEHHE bubaunoreka [IOK
25 BO3IYXa, CIOCOGH! https://m.edsoo.ru/ff

’ 0d4cda

ero

PEIOTBPAIIICHUS

IIpaxTrnueckas

paGora Ne 3 110 bubmuoreka [IOK
26 https://m.edsoo.ru/ff

teme «llomyyenue
U coOupaHue

0d4ae2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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KHUCIIOpO/ia,
H3Y4YECHHE €ro

CBOMCTBY
Bonopon —
3JIEMEHT U
bubnunorexa LIOK
MIPOCTOE
27 https://m.edsoo.ru/ff
BEILLECTBO. 0d4ddo
Haxoxnenue B
pUpoie
dusunueckue u
XUMHAYECKHE
cBONCTBA but6mmoreka [IOK
28 . https://m.edsoo.ru/ff
BOAOpOAa. 0d4ddo
[Ipumenenue
BOZIOpO/IA
bubmmnorexa IHOK
TTousarue o
29 https://m.edsoo.ru/ff
KHUCJIOTaX U COJIAX 0d50d2
CroocoOsbl
bubmmnorexa IHOK
MOJTYICHHS
30 https://m.edsoo.ru/ff
Bozopona B 0d4ddo
naboparopun
[IpakTnueckas
pabota Ne 4 o
teme «llonmydyenue bubmuoteka [IOK
31 U cobupanue https://m.edsoo.ru/ff
BOJIOPO/IA, 0d4f42
U3Yy4EHUE ero
CBOMCTBY
ModsipHbIid 00BEM bubnnorexa [HOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff
ABorazpo 0d542e
Brruncnenns
00BEMa,
KOJIMYECTBA
but6mmoreka [IOK
BEIIECTBA rasa I1o
33 https://m.edsoo.ru/ff
€ro U3BECTHOMY 045520
KOJINYECTBY
BEIIECTBA WU
00BEMY
Beruucnenus bu6nmunorexa LIOK
34 00BEMOB Ta30B 110 https://m.edsoo.ru/ff

YPaBHEHUIO

0d5708



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

pEaKIuu Ha
OCHOBE 3aKOHA
00BEMHBIX
OTHOIIIEHHUI Ta30B

®dusnyeckue u bubmuoreka [JOK
35 XHMHYECKHE https://m.edsoo.ru/ff
CBOMCTBA BOJBI 0d587a
CocTtaB
. bu6mmorexa LIOK
OCHOBaHMIA.
36 n 5 https://m.edsoo.ru/ff
OHSTHE O 0d5962
WHIUKATOpaX
Boaa kak
pacTBOPUTEIb.
Hacrpimienasie u
bubnunorexa LIOK
HEHACHIIICHHBIC
37 https://m.edsoo.ru/ff
pacTBOPBHI. 0d5b40
Maccopas gois
BEIIIECTBA B
pactBope
[IpakTnueckas
pabora Ne 5 o
TeMe
«IIpurotoBiienue bu6muoteka [IOK
38 PacTBOPOB ¢ https://m.edsoo.ru/ff
onpeaenEHHON 0d5eba
MacCoBOU jonei
pPacTBOPEHHOTO
BEIIIECTBAY
KontpoibHas
butmmoreka [IOK
pabota Ne2 o
39 rente Kt https://m.edsoo.ru/ff
eMe CJIOpOA. 046342
Bonopoa. Boga»
OKCHIBI: COCTaB, but6mmoreka [IOK
40 KJ1accu(uKarms, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
[Tonyuenue u
XHMHYECKHE
CBOIicTBa bubmmnorexa IHOK
41 KHUCJIOTHBIX, https://m.edsoo.ru/ff
OCHOBHBIX U 0d664e
aMdoTepHbIX
OKCHIOB
42 OcHoOBaHUA: bu6mmorexa LIOK



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
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COCTaB,
KJI1accuduKarms,
HOMEHKJIaTypa

https://m.edsoo.ru/ff
0d67ca

[Tonyuenue u

— bubmunorexa IHIOK
43 CBOICTEA https://m.edsoo.ru/ff
. 0d67ca
OCHOBaHHI
Kucaotsl: cocras, bubanorexa [JOK
44 KJaccupuKanus, https://m.edsoo.ru/ff
HOMEHKJIATypa Odfee?
[lonyuenue u bubmmorexa [LIOK
45 XAMUYECKHUE https://m.edsoo.ru/ff
CBOMCTBA KHUCJIOT Odfee2
Comu (cpennue):
HOMEHKJIaTypa,
CHOCOBLL bu6nmmorexa [IOK
46 e — https://m.edso0.ru/0
’ 0ad9474
XUMHYECKHE
CBOIICTBa
[IpaxTrnueckas
pabora Ne 6.
Pemenue
JKCIIEpUMEHTAIbH bubnuorexa [JOK
47 BIX 3a71a4 T10 TEME https://m.edso0.ru/0
«OCHOBHEBIE 0ad9b7c
KJIacChI
HEOPraHUYECKUX
COEIUHEHUI
I'enetnueckas
CBSI3b MEXKIY bubnmnoreka [JOK
48 KJ1accaMu https://m.edso0.ru/0
HEOPraHUYECKUX 0ad9a50
COeIUHEHUN
O06o00611eHNE U bubnunorexa LIOK
49 CHUCTeMaTH3aIUs https://m.edso0.ru/0
3HaHUuU 0ad9ch2
KonTposnbhas
pabora Ne3 mo
teme "OCHOBHBIC bubmorexa LOK
50 https://m.eds00.ru/0

KJIaCCHI
HEOPTraHUYECKUX
coequHeHun"

0ad9ela



https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/00ad9474
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ITepBbie mONBITKH

KJI1accupuKaIuu
XAMUYCCKHX bubmmnorexa IHOK
51 3JIEMEHTOB. https://m.edso0.ru/0
[MousTHE O Oad9ffa
Tpymax CXOaHBIX
3JIEMEHTOB
[Tepuoanueckuit
3aKOH U
[Tepnonnueckas bu6mmoteka [IOK
52 cucTemMa https://m.edso0.ru/0
XHUMHYECKUX Oadab2c
anemenToB /1. WM.
MeHnpeneeBa
[lepuonsl, bubmuoreka [IOK
53 TPYIIIBL, https://m.edso0.ru/0
TIOITPYIIITBI Oada52c
CrpoeHne aTOMOB. bu6nuorexa LIOK
54 CocTaB aTOMHBIX https://m.edso0o.ru/0
anep. M3oTonsl Oada342
Crpoenue
AIEKTPOHHBIX
000JI0YCK aTOMOB bubmuoreka [JOK
55 2JIEMEHTOB https://m.edso0.ru/0
[Tepuoanueckon Oada6bc
cucremsl JI. U.
MeHnpeneeBa
XapakTeprucTHKa
XUMHYECKOTO
dJIEMEHTa II0 €ro bubnunorexa LIOK
56 MOJIOXKCHHIO B https://m.edso0o.ru/0
I[Neproauueckoi Oada824
cucteme /1. WM.
Menneneena
3HadcHUE
[Tepuoauueckoro
3aKOHA IS
bubnunorexa LIOK
57 EaSBHTHH Hayriu https://m.edso0.ru/0
paktuku. J[. W 0ada96e
MenpeneeB —
Y4€HBIH, IIe1aror
U TpaKJaHWUH
58 DIEKTPOOTpHUIIATE bubnmoreka [JOK
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JILHOCTH aTOMOB https://m.edsoo.ru/0
XUMHAYECKHX Oadaab8
3JIEMEHTOB
bubmuorexa [IOK
)51
59 oHHad B 1 https://m.edso0.ru/0
XUMHUYECKAS CBI3b 0adac3a
KoBanentHas but6mmoreka [IOK
60 TOJIIpHAs 1 https://m.edso00.ru/0
XHUMHYECKas CBI3b Oadaab8
KoBanentnas bubnuorexa [JOK
61 HETOJIsIpHAs 1 https://m.edso0.ru/0
XHUMHYECKas CBI3b Oadaah9
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COIEPKAHUE OBYYEHUA

9 KJIACC

BemecTBo M XUMH4YeCKas peakuust

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema XxuMuueckux »dieMmeHtos /JI. .
Menpeneea. CrpoeHHe aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs U UX COCJUHEHUH B COOTBETCTBHM C
ITOJIOKEHUEM 3JIEMEHTOB B [leproinueckol cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHIBl XMMHMYECKOW CBS3M. THIBI KPUCTAIIIMYECKHX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTALINYECKONM PEHIETKM M BHJA XUMUYECKOU
CBSI3H.

Knaccudukanus M HOMEHKIATypa HEOPraHHYECKHUX BeUIeCTB. XHMMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMXCSA K PA3JIMYHBIM KJIaccaM HEOPraHUYECKUX COEIMHEHUH, NeHEeTHYeCKas
CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XMMUYECKHX pEaKLUUi MO Pa3IMYHbIM MPHU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, N0 H3MEHEHMIO CTEleHel
OKHCJICHUSI XUMHUUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHUIO KaTaau3aTopa). DK30- U
SHAOTEPMHUUECKHUE PEAKIIH, TEPMOXUMHUECKUE YPAaBHEHUS.

IlonsiTne o cxopoctu xumuueckoil peakuuu. [lonatue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M Te€TepOoreHHbIX peakuusax. [lonstue o
katasmse. [loHaTme O XHMMH4YeCKOM paBHOBeCHMHM. DakTOpBl, BIHAKOLNIME HA CKOPOCTh
XMMHMYECKON PEAKIMH U MOJIOKEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIIUTENTbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, JJIEKTPOHHBIA OallaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YpaBHEHHH OKHCIINUTEIbHO--BOCCTAHOBUTENIBHBIX
peaxiuii ¢ UCI0JIb30BaHUEM METO/A MIEKTPOHHOT 0 OanaHca.

Teopust 3NEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPONUTHL. KaTnoHsl,
QHMOHBL. MexaHu3M JHMCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BHJIAMH XUMHYECKOW CBSI3H.
Crenenp aucconyanu. CUIbHbBIE U CJIa0bIe 3JIEKTPOIIUTHI.

Peakuyu moHHOro oOMeHa. YClIoBHUS NMPOTEKAaHUs PEaKIMi MOHHOTO OOMEHA, MOJIHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMsS peakuuid. CBOWCTBAa KUCIOT, OCHOBAHHMI W COJIEH B CBETE
NPEICTaBICHUH 00 HSJIEKTPOJUTHUYECKONW nucconuanuu. KayecTBeHHbIE peakiMu Ha HOHBI.
[TonaTre o ruIpoONIU3€E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJACIIMM KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METa/NIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJOpHAa HaTpHs),
HCCJIEIOBAaHUE 3aBHCHMOCTH CKOPOCTHM XMMHYECKONM pEakIMU OT BO3JIEHCTBUS Pa3IMYHBIX
(akTOpOB, MCCIIEAOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MpOLECCa TUCCOLHUAINN
KHUCJIOT, IIeao4ed M cojeil (BO3MOXKHO HCIIOJIb30BAaHUE BHUAECO MAaTEpUANIOB), IPOBEICHHE
OTBITOB, WUTIOCTPUPYIOIIUX NPHU3HAKU NPOTEKaHUs peakluil MOHHOro obMeHa (oOpazoBaHME
ocaJika, BBIJEJIEHUE Tra3a, oOpa3oBaHME BOJbI), ONBITOB, WIIOCTPUPYIOIIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIMNA (TOpEeHUe, peaklUM pa3iokKeHUs, COCAUHEHUs),
pacno3HaBaHUE HEOPraHMYECKUX BELIECTB C IOMOINBIO KAaYE€CTBEHHBIX DPEAKLUNA Ha HOHBI,
peleHne YKCIIepUMEHTAIbHbIX 3a/1a4.

HemeTa/uibl M HX COeAUHEHUSA



OOmast xapakrepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEepPHbIE
crerieHu okucieHusi. CTpoeHne W (U3NYECKHE CBOWCTBA IPOCTHIX BEHIECTB — TaJOTCHOB.
XUMHUYECKUE CBOICTBa Ha IpuMepe Xjopa (B3aMMOJIEHCTBHE C MeTaulaMH, HeMeTasllaMi,
menoyamu).  Xsopoopopoa. ConsHas KHCIOTa, XUMHUYECKHME CBOWCTBA, IOJy4YCHHE,
npuMeHeHne. J[elicTBIe XJI0pa U XJIOPOBOIOPO/Ia Ha OpPraHu3M YelloBeKa. BakHeimme Xmopust
U MX HAXOX/IEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsSI aTOMOB,
XapakTepHbIe CTerneHH OkucieHus. CTpoeHne M (pU3MUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB —
KHUCJIOPOAa U cepbl. AJUIOTPOINHbIE MOJU(PHUKAIMUA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBosopos;, CTpoeHue, (uU3NYecKue M XHUMHUYECKHe CBOHCTBA. OKCHIBI Cephl Kak
MIPEICTABUTENN KUCIOTHBIX OKcHI0B. CepHas KUCIIOTa, GU3NYECKHEe M XMMHYECKHE CBOMCTBa
(obmme Kak MpencTaBUTENs Kiacca KUCJIOT M creuuduueckue). XHUMUYECKHE pPEaKIMH,
JeKallie B OCHOBE IMPOMBIIUICHHOTO croco0a TMOydeHHsl CepHOM KucioTel. [lpuMeneHue
cepHoii KucnoTsl. ColM CepHOM KUCIOTHI, KAUeCTBEHHAs peaklys Ha cyabdaT-uoH. Haxoxnenue
ceppl U €€ COEQUHEHHH B npupoAc. XHMHUYECKOE 3arpsA3HEHUE OKpYXKalolleld Cpenbl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE IOXIW, 3arpsA3HEHHE BO3AyXa W BOJOEMOB), CIIOCOOBI €ro
NIPEOTBPAILEHHS.

OOmas xapaktepucTuka 3yeMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTENEHW OKHCICHHA. A30T, paclpOoCTpaHEHHWE B MpHpoJe, (UIUYECKHE H
XUMHYeckre coiictBa. KpyroBopor a3ora B nmpupoae. AMMHAK, €ro (pU3HuecKue 1 XuMHIeCcKne
CBOWCTBA, MOJlydeHHe 1 npuMeHenue. Conu aMMOHUS, UX (PU3HYECKHEe U XMMHYECKHE CBOIMCTBA,
npuMeHeHue. KauecTBeHHas peakiys Ha MOHbI aMMOHHUA. A30THas KHUCJIOTa, €€ IOJydeHHE,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (0OlIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cnenupudeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHS B KadeCTBE MHHEPAIBbHBIX
ynoOpeHuil. XuMU4ecKoe 3arpsi3HEHHE OKpYJKarolled cpeibl COeIMHEHUAMHU a30Ta (KHCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO37yXa, MOYBBl U BOAOEMOB). Docdop, ammoTpomHble MOIUPHUKAIMN
dochopa, duznyeckne n xummueckue cpoiicta. Oxcun dochopa (V) u dochopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, mosyueHue. lcmonb3oBanue (ochaToB B KauecTBe
MUHEPAIbHBIX YA0OpEHHIA.

O6mas xapaktepuctuka sjaeMeHTOB IV A-rpynmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTENIEHH OKHCICHUS. YTJIEPO, alUIOTPOMNHbIE MOAU(DUKALIUH, PACIPOCTPAHEHUE B
npupoje, GU3nIecKre U XUMMHUECKHe CBOMCTBA. Ancopouus. KpyroBopoT yriiepona B mpupoie.
Oxcunpl yriaepona, UX (pU3NYECKUEe M XMMUYECKHE CBOMCTBA, NEHCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYeHHE U TPUMEHEHHE. DKOJOTHYEeCKUe MPOoOJIeMbl, CBA3aHHBIE C oKcuaoM yriepona (1V),
THIIOTE3a TII00ATBHOTO TOTEIUICHUsS KIIMMaTta, MapHUKOBBIN 3¢ dekT. YrompHas KuciaoTa U eé
CONM, UX (PU3MUECKHEe M XUMHMUYECKHE CBOICTBa, NoiydyeHue M npuMmeHeHue. KauecTBeHHas
peakiust Ha  KapOoHar-MoHBL.  Vcmonb3oBaHue ~ KapOOHAaToB B ObITY, MEAMIUHE,
MIPOMBIIIJICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayaibHbIe MOHATUS 00 OPraHMYECKHUX BELIECTBAX KaK O COCAMHEHMSAX Yriepoja
(MeraH, 9TaH, STHICH, alETHICH, JTAaHOJN, TJHMIEPHH, YyKCycHas Kuciora). [Ipupomnsie
HWCTOYHHUKHU YIJIEBOJOPOJIOB (Yrojb, MPUPOJHBIN ra3, HedTh), MPOAYKTHI HX MepepabOTKH
(OeH3uH), UX poJib B OBITY U MPOMBILIUIEHHOCTH. [IoHATHE 0 OMOIOTHYECKH BaXKHBIX BELIECTBAX:
XKHpax, Oelkax, YrieBoJaX — M HMX pOJHM B JKH3HHM 4YellOBeKa. MarepuaiabHOE EIMHCTBO
OpPraHNYeCKHUX U HEOPTaHMUECKUX COCUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBA, MOJYYEHHWE U MPUMEHEHHE.
Coenunenuss kpemHuss B npupoje. OOmme mnpencraBieHuss o0 okcugae kpemuusa (V) u



KpeMHUEBO kucioTe. CHIIMKAThI, UX UCIIOIH30BAHKE B OBITY, B IPOMBIIIIEHHOCTH. BaxHeiime
CTPOUTENBFHBIE MaTepUalbl: KepamMHuKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0e30MacHOr0 UCTOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3y4yeHue o0pa3lioB HEOPTAaHMUECKUX BEIIECTB, CBOWCTB COJITHOW KUCJIOTHI, IPOBEIACHUE
KAaueCTBEHHBIX peaklUWi Ha XJIOPUA-UOHBI M HAONIOJEHHUE MPU3HAKOB UX MPOTEKAHHUS, OIBITHI,
oTpaxkarmue GU3NYECKUe M XUMHUYECKHE CBONCTBA TaJOre€HOB U MX COSIUHEHH (BO3MOXKHO
WCIIOJIb30BaHNE BUJEOMATEPHANIOB), O3HAKOMJIEHHE C O0pas3lamMH XJIOPHUIOB (TaJOreHHIOB),
O3HaKOMJICHHE C oOpa3laMu cepbl U €€ COeIUHEHUSMHU (BO3MOXXHO HCIOJIb30BaHHUE
BHJIEOMATepUasIoOB), HaOMIOACHUE Tmpollecca OOyriIMBaHUA  caxapa TMOJ  JAeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3YYCHHUE XMMHUYECKUX CBOMCTB pa30aBICHHOW CEpHOM
KHCIIOTHI, TIPOBEACHHE KAYECTBEHHOH peakiuu Ha cynb(arT-uoH U HaAONIOJIeHHE MpHu3HaKa eé
MIPOTEKaHUs, 03HAKOMJIEHHE C (PU3NYECKMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COCAMHEHUU
(BO3MOHO HCTIOJB30BaHUE BUICOMATEPHAIIOB), 00pa3iiaMu a30THBIX U (pocopHBIX yaoOpeHui,
MoJIyueHue, coOMpaHue, paclo3HAaBaHUE © HW3YYCHHE CBOICTB aMMHaKa, IPOBEIACHUE
Ka4eCTBEHHBIX pEakluid Ha HOH aMMOHUs U (ochaT-uOH W U3yYEeHHUE NPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPHUPOBAHHOW Aa30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIONb30BAaHUE BHUICOMATEPHUANIOB), U3YUEHUE MOJENEeH KPUCTAUIMUECKUX PELIETOK ajaMasa,
rpaduta, ¢yanepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIECTB
AKTUBHUPOBAHHBIM YTIIEM M YCTPOMCTBOM MPOTHBOrasa, MOJIydeHHe, COOMpaHue, pacro3HaBaHUE
Y W3y4YEHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIIMKAaT-UOHbl M U3YYEHUE I[PU3HAKOB HX IMPOTEKAHHSA, O3HAKOMJIEHHUE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/ay No Teme «BaxHeime
HEMETAJIJTbI U UX COCTUHEHUS.

MeTa/uibl M UX COeTHHEHUS

OO0mass xapakTepUCTHUKA XHUMHUYECKUX DJIIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nonoxxeHus B [lepuonnueckon cucreMe xumuueckux aneMeHToB . . MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Merajumueckass CBfA3b M METAJUIMYECKas KpUCTaJuIMuecKas
pemérka. OJIEKTPOXUMHUYECKUM psl HanpsHkKeHUM MeTauioB. DU3HMYECKHME M XMUMHUYECKHE
cBoricTBa MeTauioB. OOmue crnocoObl MOMydeHUsT MeTauioB. [IoHATHE O KOpPO3WH METAIUIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT Koppo3uu. CIUiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U
UX PUMEHEHHE B OBITY U MTPOMBIIIIJICHHOCTH.

[I{esrounbIle METAILIBL: TIOJIOKEHHUE B [leproanueckol cucTeMe XUMUYECKHUX 31eMeHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaxoxAeHUEe B npupoje. Ousmyeckue U XUMUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpUsl U Kanus. [I[puMenenue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUII.

[[lenoyHO3eMENBHBIE METAUIBI MAarHU W KalbLMil: mnojoxeHue B Ilepuogmueckoit
cucremMe xumuudeckux anemeHtoB [[. M. MenpaeneeBa, CTpO€HHE HMX aTOMOB, HAXOXICHHUE B
npupoje. Gusnyeckrue 1 XUMUYECKHUE CBOICTBA MarHusl U Kajablus. BaxkHeine coeauHeHus
KaJbIMs (OKCHUI, TUAPOKCU, coH). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmomuHuil: nonoxkenue B llepumonnueckor cucteme xumudeckux siemeHtoB . U.
MeHeneeBa, CTpOCHHE aTOMa, HaxOXJleHUe B npupone. Pusnyeckue U XMMHUYECKHE CBOMCTBA
aTIOMUHMS. AM(OTEpPHBIE CBOMCTBA OKCU/IA U THIPOKCUIA AITFOMUHUSA.

Kenezo: mnonoxenue B Ilepuoauueckoit cucreme XumMudeckux i3yemeHtoB J[. U.
MenaeneeBa, CTpOCHHE aTOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XUMHUYECKHE CBOMCTBA



xene3a. Okcunsl, Tuapokcunsl u conu xkenesa (ll) u xenesa (lll), ux cocra, cBoiicTBa u
MIOJTy4EHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C O00pa3l[aMh METa/NIOB M CIUIAaBOB, WX (PU3UYECKHUMH CBOHCTBaMH,
M3y4YeHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOJIB30BAaHUE BHJIEOMATEPUAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIMs U HATPHsI C BOJOW (BO3MOXHO HCIOJIb30BaHHUE
BHJIEOMATEpPHUAJIOB), HUCCJEIOBAHHE CBOMCTB >XECTKOM BOJbI, Mpollecca TOPEHHs Keje3a B
KUCJIOpose  (BO3MOXXHO  HCMOJB30BAHME  BHJICOMATEPHUATIOB), TPH3HAKOB MPOTEKAHUS
KAaueCTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KalblUs, ATIOMUHUS, IMHKa, kene3a (I1) u sxenesa
(1), menu (1), HaGMOAEHUE W ONMUCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU HMOHAMH HATpUS,
Kalusl U Kanblusg (BO3MOXHO HCIIOJb30BaHUE BUIEOMATEPHAIOB), HCCieT0BaHuEe aM(OTEPHBIX
CBOMCTB T'MJIPOKCH/IA aIFOMUHUS U THUIPOKCUA IMHKA, PEIICHUE SKCIEPUMEHTABHBIX 33/1a4 10
TeMe «BakHellre MeTaibl U UX COCTMHEHUS.

XuMHUS U OKPYKAKWIIAS cpea

BeniectBa u marepuansl B HOBCEIHEBHOM KU3HU 4ellOBeKa. be3omacHoe UConb30BaHue
BEIIECTB M XHWMHMUYECKHX peakiuii B ObITy. [lepBas moMomip mpu XUMHUYECKHUX OXKOTax H
OTpAaBJICHUSIX.

XHUMHUECKOE 3arpsi3HEHUE OKPYKAIOWIECH cpefipl (MpeiebHas A0MycTUMasi KOHIIEHTPALUs
Bemiects, najnee — [1/1K). Posib xuMun B peieHnn 3KOJI0THYECKHUX TTPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIioB MaTepUasoB (CTEKIIO0, CIJIaBbl METAIIOB, TIOJIMMEPHBIE MaTEPUATIBI).

Meoscnpeomemmnuwie ceasu

Peanuzanust MexXnpeaMETHBIX CBA3€H MPHU MU3YUYEHUU XUMHUHU B 9 KIlacce OCYILIECTBIISAECTCS
Yepe3 UCIOJIb30BaHUE KakK OOIIMX €CTECTBEHHO-HAYyYHBIX TMOHSATHUH, TaK U TOHSTHM,
SIBJISIFOLLIMXCS. CACTEMHBIMU JIJIs1 OT/AEJIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OO0mue ecTecTBeHHO-HAYYHBIE TOHSATHUSA: HAYYHBIM (akT, TUIOTe3a, 3aKOH, TEOpus,
aHaJgu3, CHUHTE3,  Kilaccupukauus, TNEPUOJUYHOCTh,  HAOIIOJEHHE,  DKCIEPUMEHT,
MOJIETUPOBaHNE, U3MEPEHUE, MOJIENb, SIBIICHUE, MAPHUKOBBIN 3P HEKT, TEXHOIOTHS, MaTepUaIbI.

®usuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
paauOaKTUBHOCTb, MOJIEKYJA, DJJICKTPUYECKUN 3apsi, M[POBOJAHUKH, IOJYIPOBOJHUKH,
TUDIIEKTPUKHU, (POTOITIEMEHT, BEIIECTBO, TE€NO, 00BEM, arperaTHoe COCTOSHUE BEIIeCTBa, Tas,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUTMUECKAs PEMIETKA, CIUIAaBbl, (U3WYECKHE BEITHMYUHBI,
€MHULIBI U3MEPEHUS, KOCMUUYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE31bl, COMHIIE.

buonorus: ¢dotocunTes, npixanue, Omocdepa, dKocHcTEMa, MUHEpAIbHBIC YAOOpEHMUS,
MHKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTRA.

l'eorpadusa: armocdepa, runpochepa, MuHepasabl, TOpPHBIE TOPOJIbI, TOJE3HBIC
HCKOIIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS INPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JINYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE pe3yJabTaTbl OCBOEHHUS IPOrpaMMbl OCHOBHOIO 0OIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0 O0Y4EHUs] XUMUHU B €JUHCTBE YU4eOHOI M BOCIUTATEIbHOM J1eATEIbHOCTH B
COOTBETCTBUM C  TPAJUIHOHHBIMH  POCCHACKAMH  COLUMOKYJIBTYPHBIMH ¥  JYXOBHO-
HpPaBCTBEHHBIMHM IIEHHOCTSMH, NPUHATHIMU B OOILIECTBE NpPaBWIAMU M HOPMAaMM IOBEJCHHS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMAIN3ALNN 00YJaOLIHXCS.

JIMYHOCTHBIE PpE3yAbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMH M PACIIMPEHHE OINbITa AESITEIbHOCTH Ha €&
OCHOBE, B TOM YHUCJIE B YACTH:

1) NaTPpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOTO OTHOLLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY
HACJIEINI0, TIOHUMAHMS 3HAYCHHS XMMUYECKOH HAyKd B JKM3HH COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BIIA/IETh JOCTOBEPHON MH(pOpManUed 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHUAX
MHUPOBOW M OTEYECTBEHHOW XUMHHM, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MUpa 1 00IIEeCTBa;

2) rpaskKIaHCKOro BOCIIMTAHUS:

MPEICTABICHU O COLMAIBHBIX HOpMAax M IpaBHJIaX MEXKIMYHOCTHBIX OTHOLICHHHA B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B OOMIECTBEHHO  TIOJIC3HOM,
y4eOHO-UCCIIEJOBATENbCKOM, TBOPUECKOW M JAPYIMX BUAAX JEATENBHOCTH, TOTOBHOCTH K
pa3HooOpa3HON COBMECTHOM JEATEIbHOCTH P BBIMOJHEHUN YUeOHBIX, ITO3HABATENILHBIX 3a7ad,
BBITMIOJITHEHNH XHMHUYECKHX OSKCIIEPHUMEHTOB, CO3JaHWM YYEOHBIX MPOCKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOILM B INpoLecce 3TOW y4eOHOW HesTeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IMOBEJICHHE W TIOCTYINKHM CBOMX TOBApHILEH C MO3MIMU HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUH OCTYIIKOB,;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PDEHUYECKHE  MPEJACTABICHUS O  BEIIECTBE W  XHMHYECKOH  pEaKIuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKW M COCTABISIOLIME OCHOBY JJIs
MOHMMAaHMUsI  CYIIHOCTH HAayyHOW KapTHUHBI MHpa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS HPUPOIBI, B3AaUMOCBS3SIX YEIIOBEKa C MPHUPOJHON Cpelor, O poyn
XMMHU B MIO3HAHUM 3THX 3aKOHOMEPHOCTEH];

MO3HABATEIbHbIE MOTHBBI, HANpaBJICHHBIE Ha IOJIyYeHHE HOBBIX 3HAHUHM IO XUMHH,
HEOOXOAMMBIE [UIsl OOBACHEHHMs HAOJIOJaeMbIX IIPOLIECCOB M SIBICHUM, I103HABATEIbHOM,
MH(GOPMAIIMOHHOM M YUTATEIbCKON KYJIBTYphI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHOIN pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPATypOH, JOCTYIHBIMH TEXHHYECKUMH CpPEACTBaMHU
MH(QOPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYyYeHHMIO M TO3HAHUIO, JI0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW U HMCCIIEIOBATEIBCKON ACATEIHLHOCTH, K OCO3HAHHOMY BBIOOPY
HaIlpaBJIEHHOCTH U YPOBHS 00y4YeHMs B AajbHEHIIEM;

4) popMupoOBaHHS KYJIbTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBEIO,
YCTAHOBKM Ha 3J0pOBBIH 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI M HENpUSITHE BPEIHBIX
OpUBbIYEK (yHOTpPEeOJEHUSI aJKOrojsi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJEHUS



MpaBmwI 0€30MaCHOCTU TMPH OOpalleHWHd C XMUMHYECKUMHU BEIECTBAMHU B OBITY U peaabHOU
KHU3HU;

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTHIECKOMY M3YUEHHUIO MPodecCuil U Tpyaa pa3indyHOro poja, YBaXKEHHE K
TPYAy H pe3yibTaraM TPYJOBOW JEATEIHHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
MpPEeIMETHbIX 3HaHUM 1O XWUMHUHU, OCO3HAaHHBIM BBIOOP MHIWBUAYATbHOW TPAEKTOPHUH
MIPOJIOJKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CHOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEN, YCHENTHOW MpOo(eCcCHOHATBHON NeATeIbHOCTH U
pa3BUTHUSL HEOOXOAUMBIX YMEHHI, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

6) IKOJIOrMYeCcKOro BOCIIUTAHMS:

9KOJIOTHUECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIECTBOBAaHHMS, MOHUMaHHE IIEHHOCTH 3J0pPOBOr0 M 0e30macHOro obpasa >KU3HH,
OTBETCTBCHHOE OTHOIICHWE K COOCTBEHHOMY (DH3MYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHHS MpaBUil O€30MacHOTO MOBEACHUS MpU paboTe ¢ BEIleCTBAMHU,
a TaK)K€ B CUTYaIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MMOJlydaeMble TPU H3YYCHUM XHMHH, JUISI PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYKaIoIel MPUPOJTHON Cpeioi, IJIsl TIOBBIIICHUS YPOBHS SKOJIOTHYECKON
KYJIbTYpPbl, OCO3HAHUS TI00ATILHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MyTeH MX PemIeHUs
MTOCPEJICTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHHS, YMCHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIHHON, KOMMYHUKATUBHOM U COIIMANIBHOM MPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pPe3ylbTaTOB BBIICISAIOT 3HAUMMBbIE 7S (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIINI, THIOTe3a, (aKT, CUCTEMa,
MPOIIECC, PKCIIEPUMEHT U APYTroe.), KOTOPBIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIeOHBIX
MpeMeTax M MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MIPEICTABICHUE O
I[EJIOCTHOM HAay4yHOW KapTHHE MHpa, U YHHBEpCaJbHbIE ydeOHbIe NEeHCTBUS (TIO3HABAaTEIbHBIE,
KOMMYHHKATHBHBIC, PETYISATHBHBIC), KOTOPbIE O0ECIeYnBAOT ()OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM eATeIbHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIe el CTBHUS

Ba3zoBble Jioruyeckue aeicTBUsI:

YMEHHSI HCIOJb30BaTh MNPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHUU 3HAHUM:
pPacKphIBaTh CMBICT XHUMHUYECKHX TMOHATHH (BBIIEIATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHABIMBATh B3aMMOCBSA3b C JAPYTrUMH MOHSATUSMU), UCIIONbH30BATh MOHATHS AJs1 00BSICHEHUS
OTIENbHBIX (DaKTOB M SBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MJS KIACCH(PUKAIIUU
XUMHYECKHUX BEIIECTB M XMMHYECKHUX PEaKIUH, YCTAaHABIUBATH MPUIHMHHO-CIIC/ICTBEHHBIC CBS3H
MeX1y OOBEKTaMHU U3YUEHUs, CTPOUTH JIOTHUECKHUE pacCykIeHus (MHAYKTUBHEIC, 1€ TyKTUBHBIE,
10 aHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKIIFOUCHUS;

YMEHHE MPUMCHSITH B IMPOIECCEe TO3HAHUS MOHATHS (MPEIMETHBIC W METApPEAMETHEIC),
CUMBOIIMYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBBIBATh IIUPOKO
MPUMCHSIEMBIE B XUMHH MOJICTIbHBIC MPEACTABICHUSI — XUMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMHueckass ¢opMyla M ypaBHEHHE XHMHUECKOW peakuud — TpU pelleHuu YydeOHo-
MO3HABATENBHBIX 33/7a4, C Y4Y€TOM OTHUX MOJENBHBIX TPEJICTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECCTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIHi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIE CBSI3H U
MIPOTUBOPEYHS B H3y4aeMbIX MIPOIECCaX U SBICHHUSIX.

Ba3oBrble uccienoBareibcKue 1edCTBUS:



YMEHHME MCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCH! B KAUECTBE HMHCTPYMEHTAa IO3HAHUSA, a
TaKK€ B KadeCTBE OCHOBbI i1 (OPMHUPOBAHUS THUINOTE3bl 10 MPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OIbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd W MPOBEACHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MPOIECCa, CAMOCTOSATEIBHO IPOTHO3UPOBATH €TI0
pe3yibTar, (opMyiIupoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJIEIOBAHUS, COCTABIISITh OTUET O MPOJIENIaHHOM padoTe.

Pa6ora ¢ undopmaumneii:

yMEHUE BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIMIO PA3TIUUHBIX BUIOB
1 GOpM IpeICTaBICHUS, TOTYyIaeMYIO U3 PAa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XMMHYECKOTO COJepKaHUs, CIpaBOYHble mocoOus, pecypcbl HHTepHeTa), KpUTHUYECKH
OLIEHUBATh IPOTHUBOPEUYMBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHSATH Pa3IUIHbIe METO/IBI U 3aIPOCHI IIPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJIs1 BHIIOJIHEHUS y4eOHBIX U O3HABATENIbHBIX 3314
OTpeNIeIEHHOr0 TUMA, MPHOOpETeHHE OmbiTa B 00JaCTH MCIOJNB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYpOl aKTUBHOTO MCIIOJIBb30BAHMS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAbHYIO (opMy mpeacTaBiIeHUs
uHGOpPMALMM U WUIIOCTPHPOBATH pEIIaeMble 3a/1a4ll HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
Ipyrumu popmMamu rpa@uKu U UX KOMOUHALUSAMU;

YMEHHUE HCIMOJIb30BaTh M aHAIU3UpPOBaTh B Ipolecce y4yeOHOM M HcCCiIe0BaTeNnbCKON
NEeSATENbHOCTH UH(POPMAIIUIO O BIMSHUU NPOMBILIUIEHHOCTH, CEJIBCKOT0 X034HCTBA U TPAaHCIIOpTa
Ha COCTOSIHUE OKPY’KalolLlel NpUpOAHOI cpeibl.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Auasora M (Wiau) AMCKYCCHMH) MO CYIIECTBY
oOcyxnaeMoil TeMbl, (HOPMYIMPOBATH CBOM HPEJIOKEHUS] OTHOCUTENIBHO BBINOJIHEHUS
IIPEIIOKEHHON 3a/1auH;

YMEHHMSI NIPEACTABIATH OTyYEHHbIE PE3YIbTaThl IO3HABATENIBHOM 1€ATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaX; JeJaTh NPE3EeHTALMI0 PE3YJIbTaTOB BBINOJHEHUS XHUMHYECKOIO
JKCIepUMEHTa (JJa0OpaTOPHOTO ONbITa, JIA0OPATOPHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MMPOCKTA);

YMEHUSI y4eOHOIro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABATEIbHON U
HCCJIEIOBATEIbCKON AESITEbHOCTH IPHU PELIEHUM BO3HMKAIOUIMX NpPOoOJIEM Ha OCHOBE YyuéTa
Oo0IIMX HMHTEPECOB W COIIACOBAHMS MO3HUIMKA (0OCYXICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALMA COBMECTHBIX ACUCTBUMN, ONPENEIECHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOU PabOTHI U IpyTHE).

PeryasiTuBHble yHHBepCcaJIbHbIE YUeOHbIE 1eHCTBHS:

YMEHHME CAMOCTOSATEIBHO ONPEAEIATh LEIU ACATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BBIOMPATH
Haubosiee HPQPEKTHBHbIE CIOCOOBI pelIeHHs YueOHbIX W [O3HABaTENbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIAITh WM KOPPEKTUPOBATH INPEIJIOKECHHBIA QJITOPUTM JEHCTBHM IIPU
BBIIOJIHEHUM 33JaHUN € Y4ETOM IMOJIy4EHUS HOBBIX 3HAaHMH 00 H3yyaeMbIX OOBEKTaX —
BEILIECTBAX U PEAKLUAX, OLICHUBATh COOTBETCTBUE IMOJIyUEHHOI'O pe3yibTaTa 3asiBICHHOM LM,
YMEHHE MCII0JIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, [IPE/IJIaraeMble B YCIIOBUU 3aJaHUM.

NPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOSHHIO O0S3aTENBHOIO COJCpPXKAHUA,
YCTAaHOBJICHHOTO JaHHOW (enepaibHOM paboyell mporpaMmoid, BBIACIAIOT: OCBOCHHBIC



o0yJarolMMHUCST Hay4yHble 3HAHUS, YMEHUS M CIOCOOBI JIeHCTBUH, cHenuduyeckue amis
MpeIMeTHON o0OnacTu «XUMHS», BHUIBl JCATEIBHOCTH MO IOJYyYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluy, NPpeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX Y4€OHBIX U HOBBIX CUTYaLlUsAX.

K xonHuy oOyuenust B 9 kjiacce mpeIMETHbIE Pe3ylbTaThl Ha GA30BOM YPOBHE JIOJIKHBI
oTpaxxaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TMOHSATHI: XUMHUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KaTHUOH, aHUOH, TIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKUCIICHHS, XUMHUYECKas peakius, XUMHUYEecKas
CBsI3b, TEIUIOBOU A (EKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacCTBOP, IIMEKTPOIUTHI,
HEDIJICKTPOJIUTHI, SJEKTPOJIUTUYECKAS UCCOLMALNS, PEaKIMH HOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaThMble U HEOOpaTUMBbIE pEaKIHH,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUU,  OKHUCIHTENb,  BOCCTAHOBUTEID,
OKHCJIEHWE W BOCCTAHOBJICHHE, aJUIOTPOIHUsA, aM(OTEepHOCTh, XUMHUYECKas CBS3b
(koBalleHTHasi, HMOHHAs, MeETaJUIMYecKas), KPUCTAUIMUECKas peméTka, KOppOo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW PpEAKIUH, TMPEAeIbHO JOMyCTUMAs
koHnentpanus [1JIK BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IMOHSTHUH M TPUMEHSITH JTH
MOHSITHS MIPU OMTMCAHUM BEILIECTB U MX MPEBPAICHHIA;

UCTIONIb30BAaTh XWMUYECKYI) CHMBOJIHKY [UUIsl COCTaBICHHS (OPMYNT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIUM;

OTpPENENsATh BAJICGHTHOCTh W CTENECHb OKHUCJICHUS XUMUYECKUX DJJIEMEHTOB B
COEIMHEHUSAX Pa3MYHOTO COCTaBa, MPHHAIJIC)KHOCTh BEIIECTB K ONPEACNEHHOMY
KJIACCy COCNMHEHUH 1o QopmynaMm, BUI XUMUYCCKOW CBsI3U (KOBAJICHTHAs, WOHHAS,
METaJUTMYeCKasi) B HEOPTaHUYECKUX COCIUHCHMSIX, 3apsij HOHA IO XUMHUYECKOH
dbopMmyne, xapakTep Cpelabl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCIUHEHUH, TUT
KPUCTAJUIMYECKOM PEeIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMbich [lepuonnueckoro 3akona JI. . MenneneeBa U 1eMOHCTPUPOBATH
ero MOHMMAaHHe: ONMUCHIBATH M XapaKTepHU30BaTh TaOimmuHyo dopmy [lepuoamueckoit
CHUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3linyaTh IOHATUS «rJ1aBHas mnoiarpymma (A-
rpynmna)» u «mnobounas moarpymmna (b-rpymma)», Mansie W OONbIIME TMEPHOJIBI,
COOTHOCHTh O00O3HAUEHUs, KOTOpPhIE WMEIOTCSI B MEPUOJUYECKON Tabnwie, ¢
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsif sapa, 00Iee YMCiIo AIEKTPOHOB U pacTpe/elieHne UX IO AJIEKTPOHHBIM CIIOSM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOMCTB DJIEMEHTOB U HX
COEIMHEHUH B Mpenenax MajblX MepUOJIOB U TJABHBIX MOATPYMN C YYETOM CTPOSHUS
UX aTOMOB;

KJ1acCU(UIUPOBATh XUMHUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XUMHUYECKUE
peakiuu (10 YMCIYy U COCTaBY YYacTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIUIOBOMY
s dexTy, Mo NBMEHEHHUIO CTETICHEeH OKUCIICHUS XUMUUECKUX 2JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOHIMEe W crneur(puyeckue XMMHUYECKHe CBOMCTBA
MIPOCTBIX U CIIOKHBIX BEILIECTB, MOATBEPKAasi OMHMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTHUYECKON JUCCOLMAIMN KUCIIOT, ET0YEeH U COJeH,
MOJIHBIC U COKpAIIEHHBIE YPaBHEHUS peaklnii MOHHOTO 0OMEHa, YpaBHEHHS peaKIui,
MOATBEPXKIAIOIMINX  CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXIY BEIIECTBAMU
pa3IMYHBIX KJIACCOB;



pacKpbiBaTb CYHMIHOCTH OKHUCJIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKL[I/Iﬁ nocpecaAcCTBOM
COCTaBJICHUS DJICKTPOHHOTO OalaHca dTHUX PeaKIni;

MIPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBHUCHMOCTH OT WX CTPOCHHS, BO3MOXKHOCTHU
MIPOTEKAHUsI XUMUYECKHUX IIPEBPAILCHHUN B PAa3JIMYHBIX YCIOBHSIX;

BBIUHCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO i MOJISPHYIO MacChl BEIIIECTB, MAaCCOBYIO
JIOJTIF0 XMMHUYECKOTO dJIeMEHTa 10 (popMylie COeTUHEHNsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI MO YPABHEHUIO XUMHUECKON peaKIIni;

coOmrofaTh MpaBWia TOJB30BAHUS XHMHUYECKOW TIMOCYIOW W Ja0OpaTOpHBIM
o0opynoBaHHEM, a Takke MpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKLIUAMU I10 BBITTIOJTHCHUIO na6opaT0pHI)1x XUMHUYCCKUX OIIBITOB IO IMOJYYCHHIO
1 COOMpPaHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIIICKUCIIOTO Ta3a);

MMPOBOAUTL PCAKIIUH, MOATBCPKIAAIOIIUC KA4eCTBEHHLIM COCTaB Pa3JINYHBIX BCUICCTB!:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpPUA-, OpomMua-, MOAWA-, KapOoHaT-, (ocdat-,
CHUJIMKAT-, Cy.IIL(I)aT-, TUAPOKCUA-UOHBI, KATHOHbBI aAMMOHHSA HW HOHBI HN3YUYCHHBIX
MCTAJUIOB, MPHUCYTCTBYIOIIME B BOAHBIX PACTBOPAaX HCOPraHMUCCKUX BCIICCTB,
MNPUMCHATH OCHOBHBLIC OIICpalun MBICIIUTEIILHON ACATCIIBHOCTH — aHaJIN3 U CHUHTEC3,
cpaBHEHHE, O0000IIEeHHe, CHCTEeMATH3allMI0, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3e — JUIS M3YYEHHsI CBOMCTB BEHICCTB W XUMHUYECKHUX PEAKIHH, €CTECTBEHHO-
HayYyHbIE METOJbI TO3HAHUS — HAONIOJCHWE, W3MEPEeHHUEe, MOJCIUPOBAHUE,
AKCIIEPUMEHT (PEATbHBIA U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB u TeM uu¢poBbIie
Ne ni/m P KonTpoasnsie | IIpakTnueckue (mupp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypcsl
Pa3pen 1. BemecTBo M XMMH4ecKkne peakuuu
11 IToBTOopenue u yrinyOiaeHne 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JesioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nuoreka [IOK
' peakiui https://m.eds00.ru/7f41a636
13 DIEKTPONUTHYECKAs AUCCOLIMALIMSL. 8 1 1 bubnmoreka [JOK
' XHUMUYECKUE PEAKIUU B pacTBOPaX https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Paspnen 2. HemeTa/uibl M UX COeIUHEHUS
21 OOm1ast XxapaKTepUCTHKA XUMUYECKUX 4 1 bub6mmorexa [IOK
' anemeHToB VIIA-rpymmebl. ["agorens https://m.edsoo.ru/7f41a636
OO6mras XxapaKTepUCTUKa XUMHIECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa LOK
' pymHst. +-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as xapaKTepUCTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa LIOK
' PYTHBL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepuCTUKa XUMUIECKUX
24 anemeHToB |V A-rpynnsl. Yriaepoa u 8 1 2 buommorera LOK
' ) PIHB: poa https://m.eds00.ru/7f41a636
KPEMHUH U UX COeTUHEHUS
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Hroro no pazueny 25
Pa3gea 3. MeTa/sibl M UX COSANHEHU ST
. bubmuorexa [IOK
3.1 Obmue cBoicTsa MeTaLIoB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxueilimne MeTaisl 1 UX COSTUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u okpy:xaomas cpeaa
4.1 BentectBa 1 MaTepualisl B )KA3HU YEJIOBEKA 3 Bubmorexa IOK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 Bubmorexa I{OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HNOYPOYHOE IIVTAHUPOBAHHUE

9 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE

Ne Hara uudposBbie

Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE

padoTsI padoThbI
pecypchbl

Ilepnonueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 bubnnorexa [IOK
XUMHYECKHX d51eMeHToB []. U. https://m.edsoo.ru/00adb59e
Meunpeneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMUYECKHUX 3JIEMEHTOB 1 bubmmorexa [IOK

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

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnmnoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl xXuMHU4eCcKoU CBSI3U U THUIIBI 1 but6mmoreka [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme

5 «IToBTOpeHue u yriryoieHne 3HaHUA 1 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca»

6 Knaccudukanus XuMuaecKkux 1 bu6mmoreka [IOK
pEeaKIuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
IloHsITHE O CKOPOCTH XUMHUYECKOU

7 eaknuu. IToHITHE O TOMOTI'€HHEIX U 1 bubmuorexa [JOK
P ' https://m.edsoo.ru/00adbe9a
FeTEPOTreHHBIX PEaKIUIX

3 [ToHsITHE O XUMHUYECKOM PAaBHOBECHH. 1 bubnmnoreka [JOK

@akTopsl, BIUSAIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28c
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XHUMHYECKOHN pE€aKuu U IMOJIOXKEHUC
XUMHUYCCKOI'0O PAaBHOBCCHA

OKHCIUTEIIFHO-BOCCTAHOBUTCIBHBIC

bu6nmoreka LIOK

9
peaxkuuu https://m.edsoo.ru/00adcade
Teopust SNEKTPOTUTHUSCKOM
10 nccormanmi. CHiIbHbBIE U c1a0ble bubmmorexa [JOK
o THAITH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HNonurle ypaBHEHNS pEAKIINNA Bubmorexa IOK
yp peaxil https://m.edsoo.ru/00add448
XUMHAYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUH B CBETE IIPEACTABIIEHUN bubnnotexa LIOK
pvn https://m.edsoo.ru/00add5d8
00 AIEKTPOIUTUICCKON JUCCOITUAITTI
XMUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 [IpeICTaBICHUN 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUICCKON JUCCOIHAITIT
14 ITonsaTue o ruapoIn3e cojiel buGnuorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUcTeMaTU3aLNs bubnnorexa [IOK
3HaHUH https://m.edsoo.ru/00addd12
[IpaxkTuueckas padora Ne 1.
16 «Pertrenyie DKCIIEPUMEHTAITBHBIX bubmmorexa LHOK
P https://m.edsoo.ru/00addbfa
3a1a4)»
KontponbHas padota Ne2 o teme
17 «DIEKTPOIUTAYECKAS IUCCOIIHALIIS bubnnorexa LIOK
p A TRMATGA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX»
O01as xapakTepUCTUKA TajIOr€HOB.
B P p“ bubmuorexa [IOK
18 XHWMHUYECKHE CBOMCTBA HA IPUMEPE

xJiopa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. CosnsiHasi KUCJIOTA,

bu6mmoreka [IOK

19 XUMHYECKHUE CBOMCTBA, MOJIYUEHHUE,
i https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[Tpaktuueckas padora Ne 2 o Teme
20 «[Tony4yeHue CONTHON KUCITOTHI bubmmorexa [JOK
yHEHHE eom” ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY
Bbraucnenus mo ypaBHEHUSAM
21 XUMUYECKUX PEAKIUMN, €CITH OAUH U3 bubmmorera LOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
29 OO0m1as XapaKTEepPUCTUKA JIEMEHTOB bubnmnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnotponHbie MOIU(DUKAIIMY CEPHI.
23 Haxosxnenue cepsl U €€ COeTMHEHUI bubnnorexa [IOK
B IIpUpOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo, CTpoeHHE, bubnnoreka [IOK
24 .
buznyecKkrue U XUMHUYECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxcunpl cepol. CepHasi KUCIIOTa,
25 (bU3UIEeCKre U XUMUYECKHE CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XHUMHUYECKUE PEAKLIUH, JICXKAILNE B
OCHOBE MTPOMBIIIIEHHOTO CrIocoda
26 MOJTYYCHUS] CEPHOM KUCIIOTHI. bubnmoreka [JOK
XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXKaroIIei Cpeabl COEAUHEHUSIMU
cepsl
97 Beruncnenue maccoBoil 1011 BBIXOA bubnmoreka [JOK

MPOJYKTa peaKuu

https://m.edsoo.ru/00adec8a
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OO011as XapakTepuCTHKA 3JIEMEHTOB
V A-rpynsl. A30T, paclipocTpaHeHHE

bubmuorexa [IOK

28
B IIpHpOJIE, GU3HUECKHE U https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
AMMHUak, ero GU3HYECKUe U
29 XHMHYECKHE CBOMCTBA, MOJIYUCHUE U bubmorexa [JOK
’ ya https://m.edso0.ru/00adf004
MIPUMCHCHHE
[Tpaktudeckas padora Ne 3 o Teme
30 «IlonyyeHne aMmuaka, H3y4eHHE €ro bubmorexa LIOK
. i > 133 https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas Kuciora, e€ puznyeckue u bu6nunorexa LIOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHUS B KQUECTBE MUHEPATbHBIX
32 00peHuii. XMMHUYECKOe bubmorera [JOK
YRODPCHHH. 5 https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMICH CpeIb
COCIMHEHUSIMH a30Ta
®dochop. Oxcug dhochopa (V) u
33 (bocg)o pHa;[ KI/ICJ'I((I))Ta (b(l)I/II)SI/I(‘Ie)CKI/Ie u bubmorexa LOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOHCTBA, MOTYICHHE
Hcnonb3oBanue ocdatos B
34 KaueCTBE MUHEPAIbHBIX YI0OpEHUH. bubnuotexa [IOK
3arpsi3HEHUE MPUPOJTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacnpocTpaHeHNUE B
35 pu § e (I;)mnzec;:de U XUMHYECKHUE bubamorera LOK
p P Ae https://m.edsoo.ru/00adfd9c
CBOMCTBA
bu6nmorexa LIOK
36 Oxkcupl yriaepoaa, ux Gpusudeckue u 1

https://m.edsoo.ru/00adfebe
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XMMHUYECKUE CBOUCTBA.
DKoJIoTHYeCcKUe MpoOIeMBbl,
CBsi3aHHBIE ¢ oKkcuoM yriiepoaa (1V)

37 VYroibHast KUCIOTA U €€ COJU bubmmorexa [IOK
https://m.edso00.ru/00ae006¢
[Tpaktrueckas padota Ne 4 o Teme

38 "ITosrydyeHune yrieKucioro rasa. bubnmorexa [IOK
KauecTBenHnas peakmus Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHX BEIIECTBAaX KaK O bubnnorexa LHOK
https://m.edsoo.ru/00ae054e
COCAMHEHUSX YTlIepoaa
40 Kpemuwii u ero coennHeHust bubmorexa [OK
https://m.edsoo.ru/00ae080a
[Tpaktnueckas padota Ne 5. Permenue

41 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnnoreka [JOK
«BaxkHenme HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCMHEHUS
KoHnTtponbHas padota Ne3 o teme

42 «Baxneimme HeMeTaIUTbl U UX bubmmorexa LIOK

https://m.edso0.ru/00ae0e18
COCMHEHUS
OO01mas xapaKTepUCTHKa XUMUIECKUX
AIIEMEHTOB — METAJIOB.

43 Mertannueckas CBsi3b U bubmuorexa [IOK
MEeTaJUINYECKas KpUCTaInyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB

44 XHUMHUYECKHE CBOMCTBA METAJIJIOB. bubnmoreka [JOK

DNEKTPOXUMUYECKUIN PsiJT

https://m.edsoo.ru/00ael1156
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HaHpH)KCHI/Iﬁ METAJIJIOB

OO0mrme crrocoObl MOTyYeHHUs
MeTtaiuioB. CruiaBel. BerauciieHus mo

bu6nunorexa LIOK

45 YPABHCHHAM XHMITACCKHIX PCartui, https://m.edso0.ru/00ae1156
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
puUMecH
46 IlonsaTue o KOPpO3UHU METAILIOB bubmmorexa [OK
pp https://m.edsoo.ru/00ael278
bu6nunorexa LIOK
47 HHenotnere meTa b https://m.edsoo.ru/00ael14b?2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bu6nunorexa LIOK
KaJTns https://m.edsoo.ru/00ael14b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuotexa [IOK
KaJIbILIUA U MarHui https://m.edsoo.ru/00ael15e8
50 Bakneimue coequHEHNUs KaJbIUASL bubmorexa LOK
A 1 https://m.edsoo.ru/00ae15e8
51 O0001enne ¥ cUCTEMAaTH3AIIHASL
3HaHUM
JKEcTkoCTh BOABI U CIIOCOOKI €& bubmuorexa [IOK
52
yCTpaHEHUs https://m.eds00.ru/00ae1886
[Tpaktudeckas padora Ne 6 o Teme
53 "YKEcTKOCTL BOABI U METOAEI €8 bubmnorexa [OK
" . A https://m.edso00.ru/00aelae8
yCTpaHEHUs
. bu6nmmoreka [IOK
54 An
TOMHHHH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHIA U bubnmorexa [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6nmorexa LIOK
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OKcubl, THAPOKCUIBI M COJIM JKeJe3a

https://m.edsoo.ru/00ae1d86
bubnuorexa [IOK

> (I1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHe U cUCTEMaTHU3ALUs
3HAaHUN
[IpaxkTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa [IOK
59 .
«BaxHenmme MeTaJlIbl U X https://m.edso0.ru/00ae3de8
COEJTUHEHUS»
Brraucnenus no ypaBHEHUSIM
XUMHYECKUX PEaKIni, eCITH OJIUH U3
50 peareHToB J1aH B U30BITKE WIIH bubnmorexa [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JJOJU BBIXOJIa IPOAYKTA
peakuuu
61 O060011eH1e U cucTeMaTH3alus
3HAaHUU
Konrtponsnas pabora Ne4 o reme
62 «Baxxneiire MeTaibl U UX
COEIMHEHUS»
63 BemectBa u Mmatepuansi B bu6muoteka [IOK
[IOBCETHEBHOW JKU3HU YEJIOBEKa https://m.eds00.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE bubnmoreka [JOK
OKpYKaloIlei cpeabl https://m.edso0.ru/00ae4270
65 Posnb xuMuuM B perieHun bubnmorexa LIOK
HKOJIOTHYECKUX MPOOIeM https://m.edso0o.ru/00ae4270
66 PeseprubIil ypok. O6001IcHIE 1 bubnmnoreka [JOK

cucTeMaTH3aInsI 3HaHUI

https://m.edsoo.ru/00ae0d0a
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67 PesepBHblit ypok. O600111eHNE U 1 bubnmoreka [JOK
cucTeMaTH3aIHsI 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepHslii ypok. O6001eHue 1 1 bubnmorexa [IOK
cucTeMaTH3aIys 3HaHUU https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET









