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IMOACHUTEJIBHASA 3AIINCKA.

[Tporpamma 1Mo XMMHUM Ha YpOBHE OCHOBHOT'O 00IEro oOpa3oBaHUs COCTaBJIeHa Ha OCHOBE
TpeOOBaHU K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl OCHOBHOTO OOIIIEr0
oOpaszoBanus, mnpeacrasieHHbIx B @I'OC OOO, a Ttakxe Ha ocHOBe (erepaibHONW paboueit
IIPOrpaMMbl BOCIIUTAHUS U C YyYETOM KOHIIETLIMHU MPENoJaBaHusl yueOHOro npeamera « XuMmus» B
oOpa3oBarenbHbIX opranu3aiusix Poccuiickoit deaepanuu.

[Tporpamma 1o XUMuM AAET MPEACTABICHUE O LENAX, OOIEel cTpaTeruy o0y4eHus, BOCIIUTA-
HUS U Pa3BUTUS OOYYarOIIMXCS CPEJICTBaMU y4eOHOTo MpeMeTa, YCTaHABIMBAET 00s3aTeNIbHOE
IIPEIMETHOE COACpKAHKE, IPEAYCMATPUBAET PACIPEIEIICHUE €ro M0 KJIaccaM M CTPYKTYpUPOBaHUE
[0 pa3feNaM U TeMaM MPOTrpaMMbl [0 XUMHUH, ONPENEISAET KOJUYECTBEHHbIE U KaUeCTBEHHBIC Xa-
PaKTEpPUCTUKU COJEP)KAaHUS, PEKOMEHAYEMYIO IOCIIEI0BAaTENbHOCTh HM3YYEHHSI XUMHHM C YUYETOM
MEXITPEIMETHBIX U BHYTPUIPEAMETHBIX CBsI3€Hl, IOTUKU yueOHOro mpoliecca, BO3PACTHBIX 0COOCH-
HOCTEl O0Oy4YaroIuXcs, ONpelesieT BO3MOXHOCTU MpeaMeTa A peaau3aluuu TpeOOBaHMH K
pe3ysibTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHOW MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHus, a Takke TpeOOBaHMN K pe3ysbTaraM OoOydyeHMs XUMHMM Ha YPOBHE LieJIeH U3ydeHMs
IpeIMeTa U OCHOBHBIX BUJIOB y4eOHO-IIO3HABATEIBHOM JESATENbHOCTH O00ydYarolerocs mo ocBoe-
HUIO Y4eOHOI0 CoJiepKaHusl.

3HaHUe XMMHHU CIYXKUT OCHOBOW JUIsi (hOpPMHUpPOBaHMS MHUPOBO33PEHUS] 00ydarOLIerocs, ero
NPECTaBICHUN O MaTepHaIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb UIPAlOT (hOpMUpyEeMble XUMHUEH
NPE/CTaBICHUS O B3aMMOIPEBPALICHUAX SHEPIUU U 00 HBOJIOIMH BEIIECTB B MPHUPOJIE, O MyTAX
pemeHust TI00aNbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOW, dHEpreTHYe-
CKOM, TMIIIEBON U SKOJIOTUYECKOH 0€301MacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alli BO3MOXKHOCTEH ISl caMOpa3BUTHS U (GOPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ o01Iei U (PyHKIIMOHATBFHONU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHHUE MBILICHHUSI U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcsl, Ha-
BBIKOB MX CaMOCTOSITENIbHON y4eOHOM NeATeNbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIIEI0BATEIbCKUX
YMEHUH, He0OOXOAUMBIX KaK B TIOBCEHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eI TETbHOCTH;

3HAKOMHT CO CHEeNH(UKON HAYYHOTO MBIIUICHUS, 3aKJIa{bIBA€T OCHOBBI IIEJIOCTHOTO B3TJIsIa
Ha E€IMHCTBO TPUPOABI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloOM B (OPMHPOBAHUH
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00Y4arOLINXCS;

croco0cTByeT (POPMHUPOBAHHIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B 9KOJIOIMUYECKOE 00pa30BaHHE 00YUYaIOIIUXCS.

JlaHHble HanpaBJeHUs: B 00y4YEeHUHN XUMHH 00€CIIeUnBaIOTCs crielupUKON cofepkaHus yueo-
HOTO MPeIMeTa, KOTOPBIH SBJISIETCS MEeAarornyecky alaiTHPOBAHHBIM OTPAKEHUEM 0a30BOM HAyKU
XMMHH Ha ONIPEAEIEHHOM dTare €€ pa3BUTHSL.

Kypc xumumn Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHUsl OPUEHTHPOBAH HAa OCBOEHHUE 00y-
YAIOIIUMHUCSA CHUCTEMBI NEPBOHAYAIBHBIX MOHATUN XMMHH, OCHOB HEOPraHMYECKOH XMMHU U He-
KOTOPBIX OTIEJIBHBIX 3HAYMMBIX MIOHATUN OPTaHNYECKOU XUMUH.

CtpyKTypa colep:kaHusi MporpamMmbl IO XUMUU c(hopMHpoBaHa HA OCHOBE CUCTEMHOTO IOJ-
xoJa K e€ uzyuenuto. ConepxaHue CKJIabIBACTCSA U3 CUCTEMBI IOHATHN O XMMHUYECKOM JIEMEHTE U
BEIIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKOW peakuuu. O0e 3T CUCTEMbI CTPYKTYPHO OpPraHHM30-
BaHbl 110 IPUHLUIY NOCIEA0BATENBHOIO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETHUUECKHUX IMPEACTaBIIE-
HUW pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;



— YUYEHHUS O CTPOCHUU aTOMa U XUMHUECKOU CBS3H;

— IPEACTABIEHUN 00 AJIEKTPOIUTHYECKON AUCCOLUAIINY BEILIECTB B PACTBOPAX.

Teopernueckre 3HaAHHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKU MOTYYSHHBIX U OCMBIC-
JEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEIOBATENIBHO OT OJHOTO YPOBHS K JIPyroMmy, BBINOJIHSAS
(GYHKIMU OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXXHOCTEH MPAKTUIECKOTO
NPUMEHEHHUS U MOJTyYeHHs U3y4aeMbIX BEILECTB.

OcBoeHue nporpaMMbl 0 XUMHUHM CHOCOOCTBYET (POPMUPOBAHHIO MPEJCTABICHUS O XUMHUE-
CKOH COCTAaBJIAIOLICH Hay4HOU KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHOM IPUPOJBI, LIEHHOCTHOI'O OT-
HOIICHUSI K Hay4YHOMY 3HAHMIO U METOJaM IO3HAaHUS B Hayke. M3yueHHe XMMHUU NPOUCXOAUT C
NpUBJICUCHHEM 3HAHWN W3 paHee M3YYCHHBIX y4eOHBIX mpeametoB: «Oxpyskatoumii Mup», «buo-
aorud. 5—7 kimacce» U «Pu3nka. 7 Kiacey.

[Tpy M3ydyeHUM XMMUHU NPOMCXOIUT (POPMHUPOBAHUE 3HAHMH OCHOB XMMMUYECKON HAyKH Kak
00J1acTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUUECKOMN JEATeIbHOCTH YeIoBeKa U KaKk OJHOTO M3
KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajjaua y4eOHOro mnpeaMeTa COCTOUT B (DOPMUPOBAHHUU CH-
CTEMbl XUMUYECKUX 3HAHUH — BaKHEMIIMX (DaKTOB, MOHATHUH, 3aKOHOB M TEOPETHUUECKUX TOJIOKE-
HU, TOCTYMHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HAyKH, B IPUOOLICHUU K Ha-
YYHBIM METOJ[aM IMO3HAHUS MPHU M3YUYEHUH BEILECTB M XUMHMUYECKUX PEaKUUd, B (POPMHUPOBAHUU U
Pa3BUTHH MMO3HABATEIBHBIX YMEHUH U UX MPUMEHEHUH B Y4eOHO-TI03HABATEILHON U y4eOHO-HCCIe-
JIOBAaTEIbCKOM JEATEIIbHOCTH, OCBOEHUU MpaBUil 0€30MacHOr0 OOpalleHHs! ¢ BEIIECTBAMU B IOBCE-
JTHEBHOM >KU3HMU.

[Tpu u3yyeH XMMUU Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs BaKHOE 3HaUE€HUE IPUOO-
peu Takue 1ed, KaK:

— (opMHUpPOBaHHE HHTEJUIEKTYyaJbHO Pa3BUTOM JIMYHOCTH, IFOTOBOM K €aMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPHUHATHIO PEIIEHUH, CIOCOOHON alaTUPOBaThCS K OBICTPO
MEHSIFOIIUMCSI YCIIOBHSIM KHU3HH;

— HaNpaBJICHHOCTh O0yUYEHHs Ha CHCTEMAaTHYeCKOe MPpUOOIIeHne 00yJaroMMXCst K CaMOCTOS -
TEJILHOW TIO3HABATENFHOW JIEATENFHOCTH, HAYYHBIM METOAAaM IO3HAHHs, (OPMHUPYIOIIUM MOTH-
BaIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMMU;

— obecrie4yeHne yCIOBHM, CIIOCOOCTBYIOMIUX MPHOOPETEHUIO 00YYarOIIMMHUCS OIbITa Pa3HO-
00pa3HOil NeATEeTbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIE-
TEHIUH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE JUISl Pa3JINYHbIX BUAOB JAEATEIbHOCTH;

— (opmupoBanue o0mel (GpyHKIMOHAIBHON M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM
quCIIe YMEHUM OOBSICHATh U OLCHUBATH SBJICHHUS OKPY’KAIOIIEr0 MUpPA, HCIIONb3Ys 3HAHUS U OIbIT,
MOJTYYCHHBIC MTPH U3yYEHUH XHUMHH, IPUMEHATH UX TPU PEHICHUH MPOOJIEM B TIOBCEIHEBHOM KU3HH
U TPYJOBOH IS TENTHHOCTH;

— (popMHpoBaHue y 00Y4arOIUXCS TYMAHUCTHUECKUX OTHOILICHUH, TOHUMAHUS [IEHHOCTU XHU-
MUYECKHX 3HAHUN JUIsl BBIPAOOTKHU IKOJIOTUYECKH 1EIeCO00pa3HOro MOBEACHHS B OBITY U TPYAOBOI
JeSITEIbHOCTH B LEJIIX COXPAHEHHsI CBOETO 3/10POBbsI U OKpY’KaroIlel IpUpOAHOM Cpeibl;

— pa3BUTHE MOTHUBALIMHU K O0YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTaHUIO Ha
OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY MpOoduiIst u
HAIpaBJIEHHOCTH JaIbHEHIIEro 00y4eHusl.

OO611ee yMcI0 YacoB, OTBEIEHHBIX AJI U3YUYEHUS XMMHUH Ha YPOBHE OCHOBHOIO 00111€r0 00pa-
30BaHMs, COCTABIIAET B 9 Kitacce — 66 yacoB (2 yaca B HEJENIO).

JInuHOCTHBIE, MeTanpeIMeTHbIE M MIPeAMeTHbIE Pe3yJbTaThl 0CBOCHHS Kypca

[To 3aBepieHNIO Kypca XMMHUH Ha 3Talle OCHOBHOTO 00IIEro 00pa30BaHUs BBITYCKHUKU
OCHOBHOM IIIKOJIBI TOJKHBI OBJIAIETh CIEAYIOIIUMHU Pe3yIbTaTaMHu:



1. Jluunocmmuoie pesynomamol:
1) ocoznanue cBoeil YTHUUECKOM MPUHAJUICKHOCTH, 3HAHUE UCTOPUHM XMMHU U BKJIaZa POCCUNCKON
XMMHUYECKON HayKH B MUPOBYIO XMMHIO;
2) ¢popmuposarue OTBETCTBEHHOTO OTHOIICHHUS K MMO3HAHUIO XMMHUHU; TOTOBHOCTU U CIIOCOOHOCTH
00yJaromMXxcsi K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO Ha OCHOBE M3YYECHHBIX (DAKTOB, 3aKOHOB U
TEOpUH XHWMHHU; OCO3HAHHOTO BbIOOpa U TOCTPOCHHE WHIAMBUAYaIbHONH 00pa30BaTEebHOMN
TPacKTOPHH;
3) gopmuposarue NENOCTHOW €CTECTBCHHO-HAYYHOW KapTUHBI MHUpa, HEOTHEMJIEMOW YaCThIO
KOTOpOM SIBJIIETCS XMMHUUECKasi KAPTUHA MUPa;
4) o6nadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pPa3BUTUS HayKH U
00I11eCTBEHHON MPAKTHKH, B TOM YUCIIE U XUMHUYECKUM;
5) océoenue conuanbHBIX HOPM, TIPaBUJI IOBEJAEHUS, pojiel 1 (OPM COLMATBHOM )KM3HU B COLIUYME,
IPUPO/IE U YaCTHOW KU3HM HA OCHOBE SKOJIOTMYECKOH KyNbTypbl M 0€30MacHOro obOpalieHHs c
BElIECTBAMH U MaTepualamy;
6) popmuposarue KOMMyHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIEHUU CO CBEPCTHUKAMU M B3POCIIBIMU
B Iporiecce 00pa3oBaTeIbHOM, 0OIIECTBEHHO MOJIE3HON, yUeOHO-HCCIIeIOBATEbCKOM, TBOPUECKOU U
JPYTHUX BUAOB JESATEIBHOCTH, CBA3aHHBIX C XUMHEH.

1I. Memanpeomemmnule pezyromamol:
1) onpedenenue neneit coOOCTBEHHOTo0 OOy4EHUS, MOCTAHOBKA U (POPMYIHPOBAHUE I CeOs HOBBIX
3ajau;
2) nnaHuposaHue TYTEH JIOCTHXKECHUS HKEJAEMOTo pe3yjibrara OOydyeHHMs XUMHHM — Kak
TEOPETUYECKOT0, TaK U SKCIIEPUMEHTAIBHOIO XapaKTepa;
3) coomnecenue cBOMX NEUCTBUH C IUIAHUPYEMBIMH pE3yIbTaTaMH, OCYWecmeneHue KOHTPOIS
CBOEH 1eATeNbHOCTH B IMpOLIeCcCe JTOCTHKEHUS pe3ynbraTra, onpedeneHue cnocoboB NeHCTBUI npu
BBITIOJIHEHUM J1a0OPAaTOPHBIX M TMPAKTHYECKUX pPadOT B COOTBETCTBUM C MpPAaBUIAMH TEXHUKH
0€30ITacHOCTH;
4) onpedenenue MCTOYHHKOB XHMHUYECKOW HH(OpMAaLMHM, TMONyuYeHHE M aHAIW3 e, CO3JdaHue
MH(GOPMAITMOHHOTO NMPOJYKTA U €ro Mpe3eHTallus;
5) ucnonv3o6anue OCHOBHBIX WHTEIIEKTYaJbHBIX ONEpALlMi: aHaJIW3a U CUHTE3a, CPAaBHEHUSA U
CUCTeMaTu3aluu, 0000IIEHUSI U KOHKPETU3AllUH, 6blsgleHue TIPUINHHO-CIECCTBEHHBIX CBS3ed U
nocmpoeriue JOTHUECKOro pacCyKJIEHUS M yMO3AaKIIOUEHUs! (MHAYKTHBHOIO, IE€AYKTUBHOIO M IIO
aHAJIOTMH) HA MaTepHalie eCTECTBEHHO-HAYYHOTO CO/IeP KAHNUS;
6) ymeHue co3naBaTh, IPUMEHATh M MPEOOPa30BHIBATh 3HAKM M CHUMBOJIBI, MOJCTH U CXEMbI JUIS
pelieHus yueOHbIX U MMO3HABATEIbHBIX 3a7a4;
7) ¢opmuposanue W pazeumue SKOJOTHUECKOTO MBIIUICHUS, yMEHHE MpPHUMEHSATh €ro B
M03HABaTEIbHONW, KOMMYHHKATUBHOM, COI[UAIBHOMN MpPaKTUKE U MPOPECCUOHATILHON OpHUEHTAIUH.
8) eenepuposanue unen u onpeaeIeHue CPeICTB, HEOOXOAUMBIX JIJISl UX peasln3alliuy.

1I1. IIpeomemmnuwie pezyromamal:
1) ymenue 0003Ha4aTh XMMUYECKHE OSJIEMEHTHI, Ha3bIBaThb WX M XapaKTepU30BaTh Ha OCHOBE
nostoxkeHus B Ileprognueckoit cucreme /1. 1. Menneneesa;
2) popmynuposanue N3y4yeHHbIX MOHATUNA: BEIIECTBO, XUMUYECKHH 3JI€MEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHUOH, MPOCTOE U CIIOKHOE BEIIECTBO, XUMUUECKasl peaKius, BUIbl XUMUYECKUX PeaKIuil
UTIL;
3) onpedenenue no popmynam cocTaBa HEOPTAHMUECKUX M OPTraHUYCCKHUX BEIIECCTB, BAJICHTHOCTH
aTOMOB XMMHUYECKHUX IEMEHTOB MJIU CTETIEHU UX OKUCIICHHUS,
4) nonumanue uHGOpPMAINH, KOTOPYIO HECYT XUMHUYECKHE 3HAKH, (GOPMYJIBI U YpaBHEHUS;
5) ymenuexnaccuguyupoéams NpOCThie (METaUIbl, HEMETAJUIbI, OJAaropoAHbIe ra3bl) U CIOXKHBIC
(OuHapHbIE COEMHEHUS, B TOM YHCJIE U OKCHJbI, a TaKKe T'MJIPOKCHUIbl — KUCJIOThI, OCHOBaHMUS,
amQoTepHbIe THIPOKCH/IBI U COJIN) BELIECTBA;
6) gopmynuposanue IlepuoanuecKkoro 3aKoHa, 0OvscHeHue CTPYKTypbl U MHGOpPMAIUH, KOTOPYIO
HeceT [lepuoanueckas cucrema xuMuueckux smeMeHToB /. M. MenneneeBa, packpvimue 3Ha4EHUS
Ilepnonnyeckoro 3akoHa;



7) ymenue Xxapaxkmepu3oeamb CTPOCHHE BEIECTBA — BHJbl XWMHUYECKHUX CBSI3€H W THUIIBI
KPUCTAJUIMYECKUX PELIETOK;

8) onucanue cTpOEHUs] aTOMOB XMMHYECKUX 371eMeHTOB Ne 1—20 u Ne26 u omobpasicenue ux c
MIOMOIIIBIO CXEM;

9) cocmasnenue HopMyll OKCHAOB XUMHUUECKHUX IEMEHTOB M COOTBETCTBYIOIIUX UM THJIPOKCH/IOB;
10) Hanucanue CTPYKTYPHBIX (HOPMYIT MOJEKYISIPHBIX COCTMHEHUH W (POPMYIBHBIX SIUHUI] HOHHBIX
COEIMHEHUH 110 BAJIECHTHOCTH, CTENIEHSIM OKHMCIIEHUS WU 3apsiiaM HOHOB;

11) ymenue gopmynuposams OCHOBHBIE 3aKOHbl XUMHH — TIIOCTOSIHCTBA COCTaBa BEIECTB
MOJIEKYJISIPHOTO CTPOEHMSI, COXPAHEHHUSI MAacChl BELIECTB, 3aKOH ABOrajpo;

12) ymenue ¢hopmynupoéams OCHOBHBIE IOJIOKEHUS aTOMHO-MOJIEKYISIPHOTO YYEHHUS U TEOPUU
ANEKTPOIUTHYECKOMN TUCCOLMALINN;

13) onpeodenenue npu3HaKOB, yCIOBHUI MPOTEKAHUS U MPEKPAIICHUS XUMHUUYECKUX PEaKIuii;

14) cocmaenenue MONEKYNAPHBIX ypaBHEHUH XUMHUECKHUX PEAKIMH, MOITBEPKAAIOLIMX OOIIue
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX BEIIECTB U OTPAXKAIOIINX CBA3H MEXKIY
KJIacCaMH COEAVHEHUH;

15) cocmasnenue ypaBHeHHI peaKINil C y4aCTHEM DIICKTPOIIMTOB TaK)XKe€ U B HOHHOH opMme;

16) onpedenenue 10 XUMUYECKUM YpaBHEHHUSIM MPUHAIICKHOCTH PEaKLUi K ONpeeIEHHOMY THITY
WIN BUJLY,

17) cocmasnenue ypaBHEHHH OKHMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAaKIM C MOMOIIBIO METOAA
AIIEKTPOHHOTO OalaHca;

18) npumenenue MOHATUIA «OKHCIEHHE» U «BOCCTAHOBIEHHE» AJIS XapaKTEPUCTHUKU XUMUYECKHUX
CBOMCTB BEIICCTB;

19) onpeoenenue ¢ NOMOUIbIO KaUECTBEHHBIX PEAKIU XJIOpHI-, Cylab(ar- U KapOOHAT-aHUOHBI U
KaTHOH aMMOHHUS B PacCTBOPE;

20) obvsacHeHue BIMSAHUS PA3TUUHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKUX PEAKIIUIA;

21) ymenue xapaxmepuzosams TIOJIOKEHUE METAJUIOB W HeMmeTauioB B Ileproanueckoii cucreme
AIIEMEHTOB, CTPOCHHE UX aTOMOB M KPUCTAJUIOB, 001IHe (PU3NIECKIE U XUMUYECKHE CBOWCTBA;

22) obvacheHnue MHOrooOpas3us MPOCTHIX BEIIECTB SBJICHUEM AJUIOTPONUU C YKa3aHUEM e€ MPUYHH;
23) ycmanoénenue pasNAYUN TMAPO-, MUPO- U AIEKTPOMETAUIYPTUU U ULIIOCMPUPOBAHUe WX
pUMepaMu MPOMBIIIIEHHBIX CIIOCOO0B MOTYUYEHHUS! METAIIJIOB;

24) ymenue oasams oOlIyI0 XapakTepucTuky anemeHToB I, II, VIIA rpymnm, a Takxke BOIOpoAa,
KHCIIOpOJa, a30Ta, cephl, pocdopa, yriiepoaa, KpeMHUsI 1 00pa30BaHHBIX UMH MPOCTHIX BEIIECTB U
BOKHEHIINX COEIMHEHUH (CTpOeHHE, HaXOXKJIEHHEe B IMpHpOZe, TMOJIyuyeHHe, (HU3UUYECKUe H
XUMHYECKHE CBONCTBA, IPUMEHEHHE);

25) ymenue onucviéams KOPPO3UIO METAIJIOB U CITIOCOOBI 3aIIUTHI OT HEE;

26) ymenuenpou36o0ums XUMUYECKUE pacu€Thl C KCIIOJIB30BAHWEM IOHATUN «MaccoBasi IO
BEIIIECTBA B CMECH», «KOJMUYECTBO BEIIECTBA», «MOJAPHBIA 00bEM» MO GOopMyaaM U ypaBHEHHSIM
peaKuuii;

277) onucanue CBONCTB U NPAKTUYECKOTO 3HAUEHUS NU3yUEHHBIX OPTaHUYECKUX BEILIECTB;

28) swinonHenue 0OO3HAYEHHBIX B MPOTpamMMe SKCIIEPUMEHTOB, pACnO3HABAHUE HEOPTaHHMYECKHX
BELIECTB 110 COOTBETCTBYIOIUM MPU3HAKAM;

29) cobnroodenue paBuil 6€30MacHO pabOThHI B XUMUUECKOM KaOuHeTe (J1abopaTtopun).

Conepxxanue Kypca

IloBTOpEeHUE U 00001IeHHE CBeeHHIT 0 Kypcy 8-ro kiacca

bunapnsie coenunenusi. Okcuapl coneoOpasyronue U HeconeoOpasyomue. ['MApOKCHIbL:
OCHOBaHUs, aM(pOTepHBIE, KUCIOTH. CpeHue, KUCIIbIe, OCHOBHBIE COJIH.

O06o011eHre cBeJIeHH 0 XUMHUeCKNX peakuusax. Kimaccudukanmss XuMU4ecKuxX peakiuii mo
Pa3TUYHBIM OCHOBAHMSIM: COCTaBY M YHCITYy PEardpyrOIIUX H 00pa3yIOIUXCs BEIICCTB, TEIUIOBOMY
sbdekTy, HampaBICHHIO, W3MEHEHHIO CTEMEHEH OKHUCIIEHUS DIIEMEHTOB, 00pa3yroImux
pearupyroIne BenecTra, (hasze, NCIoIb30BaHUI0 KaTaIn3aTopa.

[TonsiTe o0 CKOpPOCTH XUMHUYecKOW peakiuu. DakToOphl, BIUSAIONIME HA CKOPOCTh



XMMHMUYECKMX PpEeaKlIMi: IpHpoJa pearupyroliux BELIECTB, MX KOHLEHTpalus, TeMIIeparypa,
IUIOIAAb CONPHUKOCHOBEHUS, HaIUuKe Katanu3aropa. Karamus.

XHMHYeCKHE PeaKIIMi B PACTBOPAX JIEKTPOJIUTOB

OO01e XMMUYECKUE CBOMCTBA KHCIIOT: U3MEHEHUE OKPACKU MHIUKAaTOPOB, B3aMMOJICHCTBHE
C MeTaJlJIaMH, OKCUJAAMH U THIPOKCUIAMHU METAIIJIOB U CONISIMU. MoJleKy sipHble U HOHHBIE (ITOJTHBIE
U COKpaIIEHHBIEC) ypaBHEHUs peakiuil. XMMUYECKUI CMBICI COKPALIEHHBIX YpaBHECHHHA. YCIOBHS
MIPOTEKAHUS PEeaKIMi MeX Ay dJEKTPOIUTAMH IO KOHIIA. Psii akTUBHOCTH METaJIJIOB.

OO0ume XMMHUYECKHE CBOWCTBA INEIOYEH: B3aMMOJCHCTBHE C KHCIOTaMH, OKCHIaMH
HemeTalioB, coimsiMu.  OOmMe  XUMUYECKHME  CBOWMCTBA  HEPACTBOPUMBIX  OCHOBaHUIM:
B3aMMOJIEHCTBHE C KUCIOTaMH, pa3j0KEeHUE IPU HarpEBaHUU.

OO0mre XUMHYECKHUEe CBOMCTBA CPETHUX COJICH: B3aWMOJICUCTBUE C KHUCIOTAMH, IIEI0YaMH,
COJISIMHU M MeTaJulaMH. B3aumozeicTBHE KHCIIBIX COJIEH CO IIET04YaMH.

I'maponu3, xkak OOMEHHOE B3aMMOICWUCTBHE COJIEW ¢ BOmOW. [Waponu3 colm CHUIBHOTO
OCHOBaHMA U C1a0OW KHUCIOTHI. ['Maponu3 comu cnaboro OCHOBaHUS M CHIbHOM Kuciothl. Lllkama
pH.

CBolicTBa KHUCIIOT, OCHOBaHMiI, OKCHJIOB U COJE€M B CBETE TEOPUM DJIEKTPOJIUTUYECKON
JUCCOLIMALIMU ¥ OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIH.

IIpakTH4eckune padoTbl
1. CBoiiCTBa KHACIIOT, OCHOBAaHU, OKCUJOB M COJIEN B CBETE TEOPUU AIEKTPOJIMTHYECKON
JUCCOLMALIMU U OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX pPEaKIIUM

HemeTasibl M MX coeTUHEeHUSA

CrpoeHrue aroMOB HEMETAUIOB M uX nonoxeHue B llepuonmueckod cucreme. Papg
ANIEKTPOOTPHULIATENLHOCTH. KpHcTaimmyeckue pemeéTkn HEMETauIoB — TPOCTBIX BEHIECTB.
Annorponus U e€ npuuuHbl. Pu3nyeckue cBoicTBa HemeTawioB. OOImue XUMHUYECKUE CBOMCTBA
HEMETAJIJIOB: OKUCIIUTENIbHBIE U BOCCTAHOBUTEIIBHBIE.

['ajorensl, CTpo€HME HX aTOMOB M MOJIEKyl. DU3MYECKHE M XUMHYECKHE CBOMCTBA
raJIoreHoB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB raJIOT€HOB B 3aBUCHMOCTH OT UX IOJOXEHUS B
ITepuonnueckoir cucreme. HaxoxIeHue rajJoreHoB B IPHUPOJAE M HX IOJNyYEHUE. 3HAYCHHE U
MIPUMEHEHUE TaJIOTEHOB.

['aoreHoBOIOpPOIBI M COOTBETCTBYIOIIME WM  KUCJIOTBL:  IIJIaBUKOBas,  COJISHAS,
OpoMoBOJIOpOIHAS, NOJOBOAOPOAHAs. [anorenuapl. KauecTBeHHbIE peaklMy Ha TajoOreHH]1-UOHBI.
[TpuMeHeHHne COeAMHEHM raIoreHOB U UX OMOJIOTHYECKas polb.

O6mas xapaktepuctuka 31emMeHToB VI A — rpynnbl. Cepa B mpupoieu e€ IMoiydeHHUe.
AnnoTpornHble MOAU(DUKAIIMM CEPbI U UX CBOWCTBA. XUMHUECKUE CBOMCTBA CEpPhI U €€ MPUMEHEHHE.

CepoBoAOpOA: CTPOEHUE MOJIEKYIbI, GU3NYECKHEe U XMMHYECKHE, MOIyYeHHEe U 3HAYEeHHUE.
CepoBonopoanas kucinora. Cynbhuis! 1 ux 3HaueHue. JIIoMUHOPOPHI.

Oxkcup cepri(1V), cepaucras kucnora, cynb@ursl. KauecTBeHHas peakiys Ha CylIb(QUT-HOH.

Oxcun ceprl(VI), cepnas kucnora, cyabdarel. Kpucramnorunparsl. KadectBenHas peaxius
Ha cyNb(daT-1oH.

CepHas KuCIIOTa — CHJIbHBIN 271eKTpoiUT. CBONCTBa pa30aBIEHHONW CEpHOW KHUCIOTHI, Kak
TUMIUYHOM KHCIIOTHI: B3aMMOJEHUCTBHE C METaJUIaMHU, OCHOBHBIMH MU aM(OTEpHBIMH OKCHIAMH,
OCHOBaHMAMHU U aM()OTEPHBIMH T'HIPOKCHIaMU, cosiMH. KauecTBeHHas peakius Ha Cylib(aT-noH.

OOmas xapakTepucTHKa 31€MEHTOB VA Tpymmbl. A30T, CTPOEHHE aToMa U MOJEKYIbI.
du3nuecKkrue 1 XMMUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B MPUPOJE U €ro OHoIorndecKast
pOJIb.

AMMHaK, CTpOEHHE MOJEKYJbl U (pU3HUecKHue CBOMCTBa. AMMHMauHas BOJA, HAIIATBIPHBIHI
CHUPT, ruapar aMMuaka. J{OHOpPHO-akUENTOpPHBIH MeXaHW3M O0pa30BaHUS KATHOHA aMMOHWUS.
BoccranoButeneHbele cBoiicTBa ammuaka. Conn aMMOHUS M uX nIpuMeHeHue. KadecTBeHHas
peakius Ha KaTHOH aMMOHHUSI.

Oxcunpl a3zoTa: HeconeoOpasyrole W KHUCIOTHBIE. A30THCTas KHUCIOTa U HUTPUTHL
A3OTHas KucioTa, e€ noiay4yeHue u cBoiictBa. Hurparsi.



®ocdop, crpoenune aroma u amwiorponus. Pochunel. Pochun. Oxcua dochopa(V) u
oprodocdopnas kucnora. Docharsl. Dochopurie ynodperus. MHCEKTULIH B

OOmast xapakrepucTuka s7MeMeHToB IV A- rpymmbl: 0COOEHHOCTH CTPOCHHMS aTOMOB,
MPOCTHIX BELIECTB U COEIWHEHUH B 3aBUCHUMOCTH OT MOJIOXKEHHUs 3nneMeHToB B Ilepuoanueckoii
cucreMe. Ymiepol. AJUIOTpPOIHbIE MOAM(UKAIMM: anMas, rpagur. AMopdHBI yrepon u ero
copra: caxa, aKTHUBHUPOBAaHHBIH yromb. AjcopOrus. XWUMHYECKHE CBOWCTBA  yIVIepoja.
Kokcoxumuyeckoe Mpou3BOICTBO U €ro mpoaykuus. Kapousl.

Oxcupn ymiepoma(ll): crpoenne Momekynasl, modydyeHHe W ero cBoicTBa. Oxcun
yoiepona(IV): crpoeHne MoseKynbl, MOJMydYe€HHE M €ro cBoiicTBa. YrompHas kuciora. Comum
YTOJILHOM KUCIIOTHI: KapOOHATHI U THIpOoKapOoHaThl. TexHuyeckas u muileBas coja.

Heoprannueckue M OpraHmdeckue BEUIECTBA. YIIEBOAOPOIbl. XHMUYECKOE CTPOCHHUE
OpraHMYECKHX BEIIECTB, KaK MOPSA0K COEIUHEHHUSI aTOMOB B MOJIEKYJI€ TI0 BaJIEHTHOCTH.

MertaHn, 3TaH, Kak NpPEAeNIbHbIE YITIEBOAOPOAbl. DTWIEH M alleTUJIEH, KaK HENpeNeIbHbIC
(HeHachlllleHHBIe)  yriieBonoponbl. lopenme ymieBogoponoB. KadecTBeHHble peakIuu Ha
HENPEJEIIbHbBIE COEAUHEHNS.

OTUIOBBI  CHOUPT, €ro TMOJy4eHHe, TMpUMEHeHHe U (U3HOJIOTHYECKOe JeHCTBHUE.
TpexaTtomHblli ciupT miuuepruH. KauecTBeHHas peaklivs Ha MHOTOATOMHBIE CIUPTBHI. YKCYCHas —
MIPEICTaBUTEND KJlacca KapOOHOBBIX KHUCIIOT.

Kpemumuii, crpoenne ero aroma u coiictBa. Kpemuuii B mpupozae. CWMnuisl U CHUIIaH.
Oxkcup kpemuusa(1V). Kpemuuesas kucnora u €€ comi.

ITpousBoacTBO cTekia U nemenTa. [IpogyKius CHIIMKaTHOW MPOMBIIIIJIEHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, papdop, ¢pasHc. Onruyeckoe BOIOKHO.

Hewmeramnel B mpuposme. @DpakiuMoHHAs MEperoHkKa J>KUAKOTO BO3AyXa, Kak CI0CO0
MOJTyYeHUsl KUCIopoja, a30Ta, aproHa. [lomydyenue docdopa, kpeMHus, xjopa, Hoaa. DIEKTPOIU3
pacTBOpPOB.

[TonyueHnue cepHON KHUCIIOTBHI: ChIPbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMa, METOJ| KHIISILEro
CJIOsI, TIPUHIMITBI TEMJI000MEHa, MPOTHUBOTOKAa M HUPKymauuu. Oneym. IIpon3BoicTBO amMMmHaka:
CBIPbE, XUMU3M, TEXHOJIOTHYECKAs CXEMa.

IIpakTH4eckune padoTbl
2.M3yueHune CBOMCTB CONSTHOM KUCIOTHI
3. I3yueHue CBOMCTB CEpHON KHUCIIOTHI
4. ITonydyeHne aMMHaKa U U3y4E€HHE €r0 CBOKCTB
5. IlomyuyeHue yIiaeKucioro ra3a u u3yueHue ero CBOMCTB

Metanibl 1 UX COeIMHEHHS

[Tonoxenne wMeramwioB B Ilepuoanueckoit cucreMe XuMuudeckux dsiaeMmeHTtoB /J[. H.
MeHnneneeBa, CTpOEHHE HMX aTOMOB M KPHUCTAJUIOB. MeTanauyeckass CBSI3b M MeETaJUIMYecKast
KpUCTaJIM4eckass pemeérka. PU3ndyeckue CBONCTBA METAJJIOB: JJIEKTPO- M TEIUIONPOBOIHOCTD,
oTpa)karoIas CrioCOOHOCTb, MIACTUYHOCTb. CIyIaBbl YEPHBIE U LIBETHBIE.

Mertannbl Kak BOCCTAHOBUTENH. JJIEKTPOXUMHUYECKUI psij HanpsbkeHWil. B3aumopelictBue
METaJJIOB C HEMeTaJUIaM1, OKCUJIaMH, KUCIIOTaMH, COJISIMU. AJTFOMUHOTEPMHUSL.

Oxcuapl U TUAPOKCUABI LIEJIIOUHBIX METAJUIOB, UX IOJIY4YEHHE, CBOWCTBA, IPUMEHEHUE.
Baxnerime coiy mEI0YHbIX METAUIOB, UX 3HAYEHUE B )KMBOW M HEKHBOM MPUPOJAEC U B )KU3HU
4eJI0BEKa.

Okcuabl W THIPOKCHUIBI MIEIIOYHO3EMENBHBIX METaIOB, MX IMOJyY€HHE, CBOWCTBA U
IpUMeHeHne. BakHelnmme cony meénoyHo-3eMENbHBIX METAJIIOB, UX 3HAYEHHUE B IPUPOJE U KU3HU
yenoBeka. KapOoHaThl U ruipokapOOHAThl KaIbIusl.

XKécTtkocTh BOABI: BpeMeHHas U nocTosiHHasA. CriocoObl ycTpaHEeHUs! BpeMEHHON KECTKOCTH.
Cnoco0sl ycTpaHeHUs TTOCTOSTHHOM KECTKOCTU. VIOHUTHI.

CoenuHeHUs1 aMOMHUHUSA B TpHpoae. XHUMUYECKHe CBOWCTBa amoMuHUs. OcobeHHOCTH
OKCHJIa U THIPOKCHJA aTIOMHHMS Kak aM(OTepHBIX coeluHeHui. BaxkHeiiue coiau alrOMHUHUA
(xnopun, cynbdar).

OcobeHHOCTH CTpoeHUsi aroma kenesa. JKeme3o B mpupone. Baxkuelmume pyasl xenesa.



[Tonyuenue uyryHna u cranu. Oxcuabl u ruapokcunst xene3a(ll) u (II). Comu xenesa(Il) u (IID).
OO6Hapy>keHHe HOHOB KaTHOHOB eJle3a B pacTBOpe. 3HaUE€HUE COEAMHEHUN Kemesa.

Koppo3ust xumudeckas ¥ JIEKTpOXUMHUYECKasl. 3aliuTa METaNIOB OT KOPPO3UH.

Mertaisl B mpupojie: B CBOOOJHOM BUJE U B Buje coenuHeHuil. [loHsTHE O MeTalTypruu.
Uépnas u nBeTHass MeTauryprus. [Iupomeramtyprusi, THApOMETaUIyprusi, JIEKTPOMETaUIyprusl.
Homennsrii iporiecc. [lepepaboTka dyryHa B cTallb. DIEKTPOJIU3 PACIIABOB.

IIpakTH4eckune padoTbl
6. [Tomyuenue sxecTKOM BO/IBI U CIIOCOOBI €€ yCTpaHEHUS
7. PenieHne sKCIepUMEHTANIbHBIX 3a/1a4 110 TeMe «MeTaibn

XuMHS M OKPY/KAKOIIAS CpeAa
C TpoeHue 3emiiu: SApo, MAHTHA, 3€MHasl Kopa, UX XUMHUYecKkuil coctaB. Jlutocdepa n eé
XUMU4Yeckuil cocraB. Munepanbl. Pynel. Ocagounsle mnoponbl. IlomesHele uckomaemsle.
XuUMHUECKUN cocTaB TuApocdepbl. XUMHUUYECKUH COCTaB aTMOC(EpHI.

VcTOYHMKN XMMHYECKOTO 3arps3HEHHs] OKpyKaromien cpeabl. [T1o0ambHbIe 3KOIOTHYECKUE
npoOieMbl  YeloBEeYeCTBA: MApHUKOBBIA 3(PQEKT, KUCIOTHBIE JOXKIU, O30HOBBIC JIBIPHI.
MexyHapoHOE COTPYAHHUYECTBO B 00JACTH OXpaHbl OKpPY)KaloIIeH Cpeapl OT XUMHUYECKOTOo
3arpsi3HEHUs. «3eIEHas XUMUS».

MapkupoBKka yHnakOBOUHBIX MaTepUajoB, JNEKTPOHUKU U OBITOBONW TEXHUKH, IPOIYKTOB
MIUTaHMs, STUKETOK 10 YXOy 3a OACKIOM.

O000menne 3HaHUH 10 XMMHH 32 Kypc OCHOBHOM IKO0JbI. [lonroroBka k OcHOBHOMY
rocyAiapCcTBEHHOMY JIK3aMeHy

CrpoeHue atoMa B COOTBETCTBHUH C MOJIOKEHHUEM XUMHUYECKOro 3eMeHTa B [lepuoanyeckoit
cucreme. CTpoeHHE BEIIECTBA: XUMHYECKAs CBA3b M KPUCTAUIMYECKHUE PEHIETKU. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX AJIEMEHTAMHU TPOCTHIX BEIIECTB (METAUIOB, HEMETAJUIOB, OJIaropoaHBIX
ra3oB) OT TMOJOKEHHS d3JeMeHTOB B Ilepmomnueckoit cucteme. Tumonoruss HEOPraHUYECKHUX
BEILIECTB, JICJICHUE UX Ha KJIacchl U rpynmnsl. [IpencraBurenu.

[Ipy3Haku 1 ycroBHs MPOTEKAHUSI XUMUUYECKUX peakiuil. TUMOIOrusl XUMUYECKUX peakIni
no pa3IUYHBIM OCHOBAHUSIM. Peakuuun HWOHHOTO oOMeHa. OKHCIUTENBHO-
BOCCTAHOBHTEIIbHBIE PEAKIINH.

XUMUYECKHE CBOMCTBA IIPOCTHIX BELIECTB. XapaKTE€pHbIE XHWMHUYECKHUE CBOMCTBA
COJICOOpa3yIOIMMX  OKCHUIOB,  THUAPOKCHIOB  (OCHOBaHWUH,  KHCIOT ®W  aM(OTEPHBIX
TUJIPOKCHJIOB), COJIEH.






TEMATHYECKOE IINTAHUPOBAHHUE

e KosnvecTBo yacoB JIeKTPOHHbIE
11/_ HaumeHoBaHMe pa3aesioB U TeM K n (uudposbie)
I NPorpamMmsl Bcero 0;[ TPOILHbBIC pﬁaRTuqecxne o0pa3oBareJibHbIE
padoThI padoThI pecype
Pasnen 1.Bregenne. O0mas xapakTepUCTHKAXUMHUYECKUX DJIEMEHTOB U XMMUYECKHUX PEAKIIHA.
[ToBTOpeHue u yryOneHue 3HaHU OCHOBHBIX bubnuoreka [IOK
1.1 5
pasnesnoB Kypea 8 kiacca https://m.edsoo.ru/7f41a636
12 OO01mas xapakTepuCcTUKa XHMHUYECKIX 3 bubmorexa [IOK
) 9JIEMEHTOB https://m.edsoo.ru/7f41a636
Hroronopasneny 8

Pasnen 2.Ilepuonnueckuii 3aK0H ¥ IEpHOANYECKas cucTeMa Xumudeckux anemenToB JI.M. Menneneesa

[Tepuoguueckuii 3akoH u [lepuonnueckas

butnuorexa [IOK

2.1 cucrema /I. 1. MenzeneeBa B cBETE yUEHUS O 8 1 1 https://m.edsoo.rw/7f412636
CTPOSHUH aToMa
Wroro no pazgeny 8
Pa3nen 3.MeTa/sIbI H HX COeTHHEHHUS
. bubaunoreka [IOK
3.1 Obmpe cBofiCTBa MCTAILIOB 2 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Bakueiinme MeTailIbl U UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f412636
Hroro no pazgeny 18
Pa3nena 4. HemeTa/sIbI 1 UX COeTMHEHHUS
bu6motexa IIOK
4.1 OOm1ast xapakTepuUCTHKa HEMETAJJIOB. 26 1 3 httos-//m.edsoo.ru/741a636
Wroro no pazneny 26

Pasnes 5.00001menne 3HAHUI 110 XMMHH 32 KYPCOCHOBHOM IIKOJIbI
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R ‘ ! s edsoo ru/TEA 0636
Wroro no pazneny 6 1
PesepBHOE Bpemst o) bubmuoreka [IOK
https://m.edsoo.ru/7f41a636

ITIOYPOYHOE IINTAHUPOBAHUE

Ne KoaunyecTBo yacos
i\ Tema ypoka BCEro Kounrpoasnsbie | [Ipaktuyeckue | JdaTbl usyyenus
padoThI padoThl
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTAa Ha OCHOBaHUU €ro Mo- 1
1 noxenns B [ICXD JI. 1. Menpaeneena
XapaKkTepuCTUKa XUMHUYECKOIO 2JIEMEHTA HA OCHOBAHUH €r0 I10- 1
2 noxenus B [ICX0D JI. 1. MenpaeneeBa
CBolicTBa OKCHJIOB B CBETE TEOPUHU IEKTPOJIUTUUECKON JUCCOLU- 1
3 | aluu ¥ OKUCJICHUSI-BOCCTAHOBIICHUS
CBoJiCTBa KUCIIOT B CBETE TEOPUH AIEKTPOJIUTHUECKON AUCCOLMALINN 1
4 | ¥ OKHUCIIEHHUS-BOCCTAHOBJICHHUS
CBoiicTBa OCHOBaHHI B CBETE TEOPUU DJIEKTPOIUTHUECKOM TUCCOLIH- 1
5 | aIyu ¥ OKUCIICHUS-BOCCTAHOBICHUS
CBoiicTBa coJjeil B cBeTe TEOPUH IEKTPOIUTUUYECKOM TUCCoLUalun 1
6 | ¥ OKHCJICHUSI-BOCCTAHOBJICHUS
7 | CocTaBieHHE OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN. |
8 AMbOTEpHBIE OKCUIBI U THAPOKCHIBI 1
[Tepuonnueckuii 3akon u Ileprnonnueckas cucrtema . 1. Mennenee- 1
9 | Ba B cBETE YUEHMsI O CTPOEHUH aTomMa
10 | Xumudeckass opraHu3aiusi >KUBOW U HEKUBOW TTPUPOIbI 1
11 | Xumuueckue peakiuu. CKOpOCTh XUMHUYECKON peaKuu 1
12 | Knaccudukaims XUMUYECKUX PEaKUi 10 pa3IMyHbIM IPU3HAKAM. 1
13 | Karanmu3. Katanuzaropsl. 1
14 | Ilpaktrueckas pabota Nel «OcymiecTBIeHHE ENOYKH XUMHUECKHX 1 1



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

15 | O0o0meHne u cucrteMaTru3anys 3HaHUH 110 Teme «BBenenne 1
16 | KonTponpHas padora Nel mo reme «BBenenue» 1

ITonoxenue anementoB-MetamnoB B I1C JI. Y. MenaeneeBa u oco-

OCHHOCTH CTPOCHUS UX aTOMOB. PU3NYECKIE CBOWCTBA METAIIIIOB. 1
17 | Cnnassl.
18 | Xumudeckue CBOMCTBAa METAJIJIOB 1
19 | Meramisl B mpupojie. O01me crmocoObl X MOTyYCHHUS. 1
20 | I[loHgTHE O KOPPO3UU METAIIIIOB 1

Pemrenue pacdeTHbIX 3a7a4 C MOHSATUEM MAacCOBast J10JIsl BBIXOAA 1
21 | npoaykTa

Petrenue pacdeTHbIX 3a71a4 C MOHSATHEM MAacCOBast J10JIsl BBIXOAA 1
22 | npoaykTa
23 | HlenoyHble MeTAIIIBL: 00IIAs XapaKTePUCTHKA. 1
24 | CoearHEHMs HICJIOYHBIX METAJIOB. 1
25 | Hlenoyno3eMenbHbIE METAILIBI: O0IIAs XapaKTePUCTHUKA 1
26 | CoeprHEHMS MIEIOYHO3EMENIbHBIX METAJIOB. 1

AJIFOMUHHN — IEPEeXOHBIN AieMeHT. PU3NYECKUE U XUMUYECKHUE 1
27 | coiictBa amomMuHus. [lonyyeHue U npUuMeHEHHE AIFOMUHUSL.

CoenuHeHus: aTIOMUHUS OKCUJ] M TUAPOKCU, UX aM(OTEpHBI Xa- 1
28 | pakrep.

XKeneszo —snement VIII rpynnsl mobouHo# noarpymnmnel. Guzndeckue 1
29 | u xuMHUYeCKHe CBOMCTBA kesie3a. HaxoxaeHune B mpupoje

Coenunenus xkene3a +2,+3 ux kauecTBeHHOE orpezenenue. ['eneTu-
30 | yeckme psgsl: Fe+2 u Fe+3. !

IIpaktuyeckas pabora Ne2 «IloxydyeHnue u cBoiicTBa CoeIMHEHUN Me- 1
31 | tamioB»

[Ipaktuyeckas padora Ne3 «PereHne sKkcCriepuMeHTaIbHbIX 337a4 Ha 1
32 | pacio3HaBaHUE U MOJYYEHHUE COCTMHEHUN METAIIIOB)
33 | O6006mmeHue 3HaHui o TeMe «MeTaiby. 1
34 | KonrposbHas pabota Ne2 o teme «MeTauibl U UX COSTUHEHUS. 1
35 | OOmas XxapakTepUCTHKA HEMETAJIOB. 1

OO0mre XUMHUYEeCKUe CBOMCTBAa HeMeTallIoB. HeMeTansl B ipupoae u 1
36 | cnocoObl UX NOJYUYEHUSI.




37 | Bomopon: nmojioxkeHue, MojaydeHnue, CBOUCTBA, IPUMEHEHHUE 1
38 | Bona. 1
39 | l'ajorensl: o0mas XapakTepUCTHKA 1
40 | CoeguHEHUS raJIOT€HOB. 1
[IpaxTrueckast pabota Ne4 Pemienue sxcrieprMeHTalIbHbIX 3a/1a4 110 1
41 | reme «lloarpynna raJoreHoB»
42 | Kucnopon: nonoxeHue, noJry4eHue, CBOMCTBA, MPUMEHEHHUE. 1
43 | Cepa: nosio>xeHHe, MOJyUYEHUE, CBOMCTBA U IPUMEHEHHUE 1
44 | CoenrHEeHUs Cepbl 1
45 | CepHasi KUCIIOTA KaK DJIECKTPOJIUT U €€ COJIU 1
Cepnas KucioTa kak okucautenb. [lonydeHne u npuMeHeHue CepHoi 1
46 | KHCIOTHI
[TpakTudeckast pabota Ne5 Penienue sKcriepruMeHTaNbHBIX 3a/1a4 110 1
47 | reme «Iloarpynmna kuciopoaa
48 | A30T u ero cBoiicTBa 1
49 | Ammuak u ero coiictBa. Coln aMMOHHS. 1
50 | Oxcupsl a3ota 1
52 | A30THas KMCJIOTa KaK JICKTPOJIUT, €€ MPUMEHEHHE 1
52 | A30THasl KMCJIOTAa KaK OKHCIIUTEINb, €€ TOTyUeHHE 1
®ocdop. Coenunenus pocdopa. Iloustue o pochopHbIx ynoOpeHu- 1
53 | ax
54 | Yruepon: nojgokeHue, mogydyeHue, CBOMCTBa, MPUMEHECHHE 1
55 | Okcupel yriaeposa. 1
YronbpHast KUCTIOTA U e€ coiu. JKeCcTKOCTh BOJIBI U CIIOCOOKI €€ ycTpa- 1
56 | HeHus
57 | KpeMHuli: nojgoxeHue, Mojay4YeHne, CBOMCTBA, IPUMEHEHHE. 1
58 | Coenunenust kpemHusi. CUiIMKaTHAsi OIPOMBIIIEHHOCTb. 1
[Ipaktuueckas padota Ne6 «Ilomydenne, coOupanue u pacro3HaBa- 1
59 | Hue razoB»
60 | KontposbHas padota Ne3 mo teme «Hemeramisny. 1
Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema JI. . Mennenee- 1
61 | Ba B cBeTE TEOpUU CTpOEHUA aToMa. Mi3MeHeHHsI CBOMCTB aTOMOB.
62 | X¥MHUECKHE PEaKIMH 0 Pa3IMYHbIM IPU3HAKAM U CBOMCTBAM He- 1




OpraHM4YCCKHX BCIICCTB

HI/ICCOI_[I/IaHI/IH SJICKTPOJIMTOB B BOAHBIX paCTBOpax. Honnnie YpaBHE-

63 | HUS peakiHil.

64 | OKUCIUTEIHLHO- BOCCTAHOBUTEIBHBIE PEAKITUU
65 | KonTponpHas pabota Ne4

66 | O6001IeHNe TOTYYCHHBIX 3HAHHIMA
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