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HOACHUTEJBHAS 3AIINCKA

[IporpaMma 1O XMMHM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTaBJI€HAa Ha OCHOBE TpeOOBAHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOU
00pa3oBarebHOM IIPOorpaMMBbl OCHOBHOTO OOITIETO 00pa30BaHMs, IIPEACTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHO paboyeil MporpaMmbl
BOCIUTAHUA U ¢ YUETOM KOHIICTIIIMH MPENoaaBaHus y4eOHOro mpeaMeTa « XUMUs»
B 00pa3oBarenbHbIX opraHuzanusax Poccuiickoit @enepanuu.

[Iporpamma 1o xuMuM naéT TPEACTaBICHUE O LENsAX, OOIIel cTpareruu
oOyuyeHHusi, BOCIHUTAHUS W Pa3BUTHS OOYyYaIOIIUXCS CPENCTBAMH Y4eOHOTO
npeamera, yCTaHABIUBAET o0s13aTenbHOe peIMETHOE COJIEpIKaHUE,
MpeAyCcMaTpuBaeT paclpelesieHue €ro Mo KjiaccaM U CTPYKTyPUPOBAHHUE IO
pazienaM M TeMaM MpOrpaMMbl IO XUMHUHU, ONPEIETsAeT KOJIMYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKH COJIEpKaHMUS, PEKOMEHTyEMYIO
MOCTEAOBATeIbHOCTh ~ M3YUYEHUS] XUMHU C Y4YETOM  MEXKMPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKA y4eOHOro TMpoIecca, BO3PACTHBIX
OCOOEHHOCTEH  OOyYaromuxcs, OMNpeNesieT BO3MOXKHOCTH TIpeaMera  Juis
peanu3auuu TpeOOBaHUU K pe3ylbraTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHMs, a TaKXKe TPEOOBAHUN K
pe3ynbraraMm 00y4eHUsI XMMUU Ha YPOBHE LieJIel U3y4eHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIHLHON JACATENIBHOCTH OOYyYaroImerocsi MO OCBOCHHUIO
y4e0HOTO COepKaHUA.

3HaHWE XUMHUHU CIY>KUT OCHOBOM it (OpMUpOBAHUS MHUPOBO33PEHUS
00y4arouierocsi, €ro Mpe/CTaBICHUN O MaTepUaibHOM €IMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (QopMupyemMble XUMHUEH MPEACTABICHHUS O B3aUMOIPEBPAIECHUIX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHHS MOOATbHBIX
npo0jeM yCTOMYMBOTO Pa3BUTUSI UYETIOBEYECTBA — CBHIPbEBOM, SHEPreTUUYECKOMH,
MUIIEBON U 3KOJIOTMYECKON 0€30I1aCHOCTH, MPOOIEM 31PABOOXPAHEHUS.

N3yuenune xumun:

CIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JIJIi  CaMOpa3BUTUS |
(hopMupoBaHUs KyJIbTypbl TUYHOCTH, €€ 00111e 1 (YHKIIMOHATIBHOU rPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIILJIEHUS M TBOPYECKUX CIOCOOHOCTEU
oOyJaromuxcsi, HABBIKOB WX CAMOCTOSTEIBHOM  yd4eOHON  JesATeIbHOCTH,
AKCMIEPUMEHTAIBHBIX W HUCCJENOBATEIIbCKUX YMEHUW, HEOOXOAMMBIX Kak B
MTOBCEIHEBHOM KM3HM, TaK U B MPO(HECCUOHATILHOMN JEATEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAa€T OCHOBBI
LETIOCTHOTO B3IJIsA/1a HA €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yYarolInuXcs;



CIoCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--
HAy4YHbIM 3HAHUSAM, K IPUPOJIE, K YEJTOBEKY, BHOCUT CBOM BKJIAJ B HKOJOTMYECKOE
oOpazoBaHue 00y4aroIIUXCsl.

JlanHble HampaBieHus B OOyYEHHHM XHMHH OOECIEUYMBAIOTCA CHEU(PUKOMI
colepkaHusi  y4eOHOTO  MpeAMeTa, KOTOPBIA  SIBISETCA  NEAaroruy4ecKH
aJlanTUPOBAHHBIM OTPAXEHUEM 0a30BOM HAYKH XMMUU HA OMPEACIIEHHOM dTare eé
pa3BUTHSL.

Kypc xumumn Ha ypoBHE OCHOBHOTO oOHIEro oOpa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI TMEPBOHAYAIBHBIX TMOHATUNA XWMHH, OCHOB
HEOPraHMYE€CKOM XUMHM H HEKOTOPBIX OTAEJBbHBIX 3HAYUMBIX [OHSATHM
OPraHUYECKON XUMUHU.

CrpykTypa coiep:kaHHsl IpOrpaMMbl 10 XUMHUHU C(OPMHUpPOBaHA HA OCHOBE
CUCTEMHOro mnoaxona K e€ uzydyeHuro. CopeprkaHue CKIaIbIBae€TCS U3 CHCTEMBI
HNOHATUNA O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHI O XUMHYECKOM
peakiuu. O0e OTH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl MO MPUHIUITY
MOCJIEIOBATENIbHOTO Pa3BUTHsI 3HAHUN HAa OCHOBE TEOPETUYECKHUX IMPEACTABICHHM
Pa3HOIO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /. . MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;

— TpeAcTaBiIeHUN 00 DIEKTPOIUTUYECKON JUCCOLMAIMA BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA PACCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKU
MOJTyYCHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OHOTO
YPOBHSI K JPYyTrOMY, BBITIONHAS (PYHKIIMN OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BOBMOKHOCTEW MPAKTUYECKOTO NPUMEHEHHUS U MOJTYUYEHHS N3Y4aeMbIX
BELIECTB.

OcBoeHune mporpaMmbl IO XHMHH CIIOCOOCTBYEeT  (POPMHPOBAHUIO
MIPEJCTABIEHUS] 0 XUMUYECKOM COCTABIISIIOLIEN HAyYHOM KAPTHUHBI MUPA B JIOTUKE
€€ CHCTEMHON NpPHUPOAbI, LIEHHOCTHOIO OTHOIICHUS K HAyYHOMY 3HAHUIO H
METO/IaM TMO3HaHUSI B Hayke. M3ydeHue XUMHUU TPOUCXOAUT C MPUBJICUCHHEM
3HAHUW U3 paHee W3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKaromuii MHpY,
«buonorus. 5—7 knacce» u «PU3HKA. 7 KI1accy».

[Ipy wu3yyeHUH XUMHUHM TMPOUCXOAUT (OPMUPOBAHUE 3HAHUUA OCHOB
XUMHUYECKOW HAayKH Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOU
NEATETbHOCTH YelIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya yuyeOHOro mpeaMera COCTOMT B (DOPMHPOBAHUU CHCTEMBl XHMHUYECKHUX
3HAaHUN — Ba)KHEHUIIMX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUYECKHUX TOJOKEHUH,
JOCTYIIHBIX OOOOIIEHNII MHPOBO33PEHUYECKOIO XapakTepa, s3blka HayKH, B



MpUOOIIEHUH K HAaydyHBIM METO/aM TIO3HAHUS TPU M3YYCHUH BEIIECTB U
XUMUYECKUX Peakluid, B OPMUPOBAHUM U PA3BUTUHU MMO3HABATEIBHBIX YMEHUN U
UX T[PUMEHEHHMH B Y4YEOHO-NO3HABATENBHOM M  y4eOHO-MCCIIE0BATEIbCKON
JESTENbHOCTH, OCBOCHMHM IpaBWi 0e30macHOro oOpalieHus ¢ BEIeCTBaMHU B
[MOBCEHEBHOM KU3HU.

[Ipu mM3ydyeHNM XMMHUHU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaXKHOE
3HaYEHUE NPUOOPENN TaKHUE LN, KaK:

— (opMHpOBaHHE MHTEIJIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOATEIBbHOMY HPHUHITHIO PELICHUH,
CHOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HHU;

—  HalpaBlIEHHOCTb OOyYeHHs Ha CHCTEMaTHYecKoe IpHOOIICHHE
oOyy4aromuxcsi K CaMOCTOSITEIbHOW MO3HABATEIBHOM JESATEIBHOCTH, HAyYHBIM
METO/IaM TO3HaHUS, (HOPMUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrneveHne yCIOBH, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00yJarOIIMMHUCS
OTbITa PAa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIIOYEBBIX KOMIETEHIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JESITEIbHOCTH;

— (opmupoBanue o00mel (QyHKIMOHATBHOM UM €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHHUA OOBSACHATH U OICHUBATH SIBICHUS
OKpPY’KalolIero Mupa, UCIHOJb3ys 3HAHUS W ONBIT, MOJYYEHHBbIE MPU U3YYCHHUH
XUMUU, TPUMEHSATh HUX MpPU pEUIEHUH MpoOJIeM B TOBCEIHEBHON KU3HU U
TPYAOBOU IESTENBHOCTH;

— (QopmupoBaHue y OOyYarOIIMXCS TyMAaHUCTUYECKUX  OTHOUICHHH,
NOHUMAHUS 1EHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HKOJOTUYECKH
[IEJIECOO0PAa3HOro TMOBEJACHUSI B OBITY M TPYAOBOM JESATENIBHOCTH B LEJAX
COXPAHEHUS CBOETO 30POBbs U OKPY>KAIOIIEH TPUPOIHOUN CPENbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHMS OOIEYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduisi M HANPaBICHHOCTH JajJbHEHIIETO
oOy4deHusl.

OOmiee 4YMcnO YacoB, OTBEAEHHBIX JUIsI M3Y4YEHUsT XHUMHUU Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HeJlelo) )|



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaIbHBbIE XUMUYECKHE TIOHSITUSA

[Ipenmer xumuun. Posib XuMHUM B KU3HU YEIOBEKa. XUMHUS B CUCTEME HayK.
Tena u BemecrBa. PuU3NUECKHE CBOMCTBA BEUIECTB. ATpPETraTHOE COCTOSIHUE
BemiecTB. [loHATHE O MeTomax MO3HaHUSA B XUMHHU. UHCTHIE BEIIECTBA U CMECH.
CnocoObl pa3ieneHus: CMeCeH.

ATOMBI U MOJEKYJbl. XHUMHYECKHE 53JIeMEHThl. CHUMBOJBI XHUMHUYECKHUX
aneMeHTOB. IIpocThie U CllokKHBIE BemecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmysa. BaleHTHOCT, aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENIbHAs
MOJIEKyJIsipHas Macca. MaccoBast 107151 XMMUYECKOTO AJIEMEHTA B COCIMHEHUU.

KonnuecTtBo BemectBa. Monb. MossipHast Macca. B3anMocCBs3p KOIM4ECTBa,
Macchbl U 4YHCIA CTPYKTYPHBIX €AWHUIl BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3nuecKre U XMMUUYECKUE ABICHUS. XUMHUUYECKas peakius U €€ MpPU3HAKU.
3aKOH COXpaHEHHs MacChl BelleCTB. XUMHUYecKue ypaBHeHHs. Knaccudukanms
XUMHUYECKUX peaKuil (COeIMHEHUs, Pa3I0KEHUs, 3aMEeILIeHUs, OOMEHA).

Xumuueckuil IKCnepumeHnn:

3HAKOMCTBO C XMMHYECKOW MOCY/IOH, MpaBUiiaMu pabOThl B JIAOOpaTOPUU H
npuéMamMu oOpaleHus: ¢ J1abopaTropHbIM 000pPYIOBAaHUEM, U3YUYEHUE U OMHCAHHE
(U3UYECKUX CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIISCTB, HaAOJIOCHHE
¢u3nueckux (IUIaBIEHUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCAlMs BOJbl) U XMMHUYECKHX (TOPEHHE CBEYM, MPOKAJIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICUCTBHE MeJla C KUCIOTOM) SIBICHUI, HAOMIOACHUE U
OMMCAaHUE TPU3HAKOB MPOTEKAHUS XHUMHUYECKUX peakiui (pasiioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIIOM Oapuisi, pa3joKeHHE TUJIPOKCUIA
Menu (II) npu HarpeBanuu, B3auMoeicTBHE kemne3a ¢ pactBopoM conu menu (1),
U3yYEHHE CIIOCOOOB pPa3/IeNieHHs CMECEH: C MOMOIIBI0 MarHuTta, (QUIbTpOBaHUE,
BBITIApUBAHUE, TUCTUIUIAIUS, XpomaTorpadusi, MPoOBEACHNE OYUCTKHU MMOBapEHHOU
colid, HaONIOEHWE W  ONHCAaHWE  PE3yJIbTaTOB  IPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsSI MACChl, CO3JaHUE MOJENECH MOJIEKYI
(ImapocTepKHEBBIX ).

Baxkueimume npeacTaBuTe M HEOPraHUYEeCKUX BelleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3znyxa. Kucnopon — snemeHT u mpocroe
BelecTBo. HaxoxaeHwe kuciopojga B mpupoae, (HU3MYECKUe U XUMUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpl. [lpumenenue xkucnopoga. CrocoOsbl



MOJy4eHHs] KHUCIOpoaa B Jaboparopudi W MPOMBIIUIEHHOCTH. KpyroBopot
Kucnopona B npupoze. O30H — auIoTpoIiHas MOAU(PUKALIKS KUCIOPOA.

TernnoBoil 3pdexT XuMUYeckoil peakiuu, TEPMOXUMHYECKUE YpaBHEHWS,
DK30- M DJHAOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojdb W METaH. 3arps3HCHHE
BO3/yXa, yCUJIEHUE MApHUKOBOTO 3(ekTa, pazpylieHre 030HOBOTO CIIOA.

Bonopon — »nemMeHT u mpocTtoe BemiecTBO. HaxoxeHwe Bomopoaa B
npupojsie, (QU3MYECKHE U XUMHUYECKHE CBOMCTBa, IPUMEHEHHE, CIIOCOObI
nosyuyeHuns. Kucnortsl u conu.

MonspHblii 00bEM ra30B. Pacy€Thl M0 XUMHUECKUM YPaBHCHUSIM.

Odusnyeckue cBoWcTBa Boabl. Boma kak pactBoputens. PacTBOpSL
HacpilieHHble M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 1075 BelecTBa B pacTBOpPE. XMMHUYECKHE CBOMCTBA BOABL. OCHOBAHUS.
Pone pacTtBOpOB B mpupoJie U B KU3HU 4YeI0BEeKa. KpyroBopoT BOIBI B HMPUPOIE.
3arpsi3sHEeHHE NPUPOAHBIX BoA. OXpaHa U OUUCTKA IPUPOIHBIX BOJ.

Knaccudukanuss neoprannueckux coenuHenuil. Oxcuabl. Knaccudukanus
OKCUJIOB:  cosieoOpasyromiue (OCHOBHbIC, KHUCJIOTHbIE, amdoTepHble) W
HeconeoOpa3yromue. Homenknarypa oxcunoB. dusnueckue U XUMHUYECKHE
cBOMCTBa OKcHIOB. [lomydyeHne OKCUI0B.

OcHoBanus. Knaccudpukanus oCHOBaHMM: MIENOYM W HEPACTBOPHUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHui. dHU3MyecKue M XMMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne OCHOBaHUM.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucnor. Gusuveckue u
XUMHUYECKHE CBOMCTBA KHCHOT. Psan aktuBHocTH MetamioB H. H. bekerona.
[lonyueHne KucCor.

Comu. Homenkinarypa coneil. dusnueckue U XMMUYECKUE CBOWMCTBA COJIEH.
[Tosmyuenue cosei.

I'eneTnueckas CBsSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COECTUHEHUM.

Xumuueckuil IKCnepumeHnn:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKaHUs KUCIOPOAA B BO3yXe, IOIYYEHHUE,
coOupaHue, pacrno3HaBaHWE M H3YYEHUE CBOWCTB KHCIOPOAA, HAOIIOACHHE
B3aUMOJICMCTBUSI BEIIECTB C KHUCJIOPOAOM U YCIIOBUSI BO3HUKHOBEHHS W
MpeKpallleHusi TopeHus (moxapa), O3HaKOMJIEHHE ¢ oOpasllaMd OKCHAOB U
ONMHMCAaHUE WX CBOWMCTB, MOJy4Ye€HUE, COOMpaHHWE, paclo3HABAaHWE U W3yYCHUE
CBOICTB BOjiOpoJia (ropeHue), B3auMonencTBre Bopopoda ¢ okcuaom menu (I1)
(BO3MOXXHO MCIOJIb30BAaHUE BHUJEOMATEPUANIOB), HAOIIOCHHE OOpa3lioB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEJOBAaHHUE OCOOEHHOCTEH pPACTBOPEHUS BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OIMPEACIEHHOU
MacCOBOM JI0JI€H paCTBOPEHHOIO BEUIECTBA, B3aUMOJACIHCTBUE BOABI C METAJLIAMHU
(HarpueM ¥ KaublHMeM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEpPUAIIOB),



uccleIoBaHuE O00pa3lloB HEOPraHMYEeCKUX BEIIECTB PAa3JIMYHBIX KJIACCOB,
HaAOJI0ICHNEe M3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOpaxX KUCJIOT U IIEIO0YeH,
u3ydyeHue B3auMonencTBusi okcupa meau (1) ¢ pacTBOpoM cepHOW KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEaKIUMi HEeUTpaau3aluH, IOJYYEHUE HEPACTBOPUMBIX
OCHOBAHUU, BBITECHEHHE OJHOTO METAaJUla APYTMM W3 PacTBOpa COJM, PELICHUE
AKCIIEPUMEHTAJIBHBIX 33/a4 1o TeMe «BaxkHelmue Kiacchl HEOPraHMYECKHUX
COCIMHEHUI.

Hepuonuvyecknii 3axkoH u Ilepuogmueckass cucremMa XUMHYECKHX
ynemenToB [I. WU. MenpgeneeBa. CtpoeHue aromoB. XMMHYECKasi CBA3b.
OxucINTeIbHO-BOCCTAHOBUTEIbHBIC PeAKIIMU

[lepBble TOMBITKK KiIacCU(PUKAMK XUMUUYECKUX 3JIeMEHTOB. l[loHsiTHE O
IpyIIax CXOAHBIX JJIEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMENIbHBIC METalIbl,
TaJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3ytoT aM(OTEPHBIE OKCHIBI
U TUIPOKCH/IBI.

ITepuonnueckuit 3akoH. [lepuonnueckas cucreMa XUMUYECKUX dIIEMEHTOB /l.
N. MenneneeBa. Koporkonepuoanas u jimuHHonepuoHas ¢popmsl [lepuognueckoit
cucrembl xumuueckux sneMeHToB JI. M. Menaeneesa. Ilepuonbl u TpyImsbl.
@U3NYECKHUI CMBICII OPSAIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYNIIbI JIEMEHTA.

Crpoenne atromoB. CocTtaB aTOMHBIX siaep. M3otonel. Dnekrponsl. CTpoeHue
AIIEKTPOHHBIX  OOOJIOYEK aroMOB  MepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
ITepunonnueckon cucremsl [[. M. MeHnneneeBa. XapakTepuCTUKa XUMHYECKOIO
AJIEMEHTA 110 ero nojoxeHuro B [lepuonnueckon cucreme /[. . Menneneesa.

3aKOHOMEpPHOCTH HU3MEHEHUS paJuyca arOMOB XHWMHWYECKHX DIIEMEHTOB,
METAJUTMYECKUX U HEMETAIUTMYECKUX CBOMCTB 10 TPyIaM U MEPUOJIaM.

3unauenue [lepuonnueckoro 3akona u Ileproguyeckoit CUCTEMBI XUMHYECKHUX
AJIEMEHTOB Uil pa3BUTHA Hayku W npaktuku. . WM. MenpeneeB — yd€HbI U
rpaXk JaHWH.

Xumuyeckasi cBsi3b. KoBaneHTHass (moJjisipHass W HEMOJISIpHAs))  CBS3b.
DNEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas! CBSI3b.

Crenenb  okucieHusa.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
ITponecchl OKUCIIEHHUS U BOCCTAHOBICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKCnepumeHnmn:

M3yuyeHrue 00pa3loB BEIIECTB METANIOB M HEMETAJIOB, B3aUMOJICUCTBUE
TUAPOKCHIA IMHKAa C pacTBOpPaMHM KHUCJIOT M IIEJIOYEH, MPOBEAEHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiu pa3aoKEeHUsl, COSTUHEHUS).

Mesrtcnpeomemmnoie céasu

Peanu3zanuss MeXNpeIMETHBIX CBA3€H IMPU M3yYEHUUM XHUMUU B 8§ Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJb30BaHWE KaK OOIIMUX €CTeCTBEHHO-HAyYHBIX



IIOHATHM, TaK U MOHSATUH, SBIISIOIIUXCS CUCTEMHBIMH JUISI OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYyYHOIO LIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHS: HAyYHbINH (aKT, THUIOTE3a, TEOpHs,
3aKOH, aHajiu3, CHHTE3, KiIacCUPUKauusa, M[EepUOJUYHOCTh, HaOIIOJAEHUE,
DKCIIEPUMEHT, MOJEINPOBAHNE, U3MEPEHNE, MOJIEIIb, SIBICHUE.

®usnka: Marepusi, aroM, OJIIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHU],
M30TONBI, PATMOAKTUBHOCTb, MOJIEKYJA, DIEKTPUYECKUIN 3apsiji, BELIECTBO, TEJIO,
00BEM, arperaTHoe€ COCTOSIHME BEILECTBA, ra3, (PU3MUYECKUE BEIMYMHBI, €IUHULIBI
W3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€311b1, CoJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAIbI, TOPHbIE OPO/IbI, TOJIE3HbIE
HCKOITa€MbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHYeCKasi peaKIus

ITepuonnueckuit 3akoH. [lepuonnueckas cucreMa XUMUYECKUX dIIEMEHTOB /l.
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHHM CBONCTB
XUMUYECKUX OJIIEMEHTOB IIEPBBIX TPEX NEPUONOB, KalMs, KalblMsd W HX
COEIMHEHUII B COOTBETCTBUU C IMOJOXKEHHWEM »ieMeHToB B Ilepuoamueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHABI XMMHUYECKOM CBA3U. THIBI KPHUCTAJUIMYECKUX
PEWETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHMYECKHX BEIEeCTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IM4YHBIM KJlacCaM HEOPraHUYECKUX
COEIMHEHUN, TEHETUYECKAs CBA3b HEOPIaHUYECKUX BEIIECTB.

Knaccudukaiuss XuMU4eCcKUX peakivii Mo pa3IuyHbIM MpU3HaKaM (10 YUCITY
M COCTaBy Y4YACTBYIOIIMX B PEAKUMU BEIIECTB, MO TEIIOBOMY 3((deKTy, Mo
M3MEHEHUIO CTENEHEW OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U S3HAOTEPMUYECKHE PEAKLUU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue 0 ckopocTH xumuyecko peakuuu. lloHsTHEe 00 0OpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [IoHsATHE O rOMOreHHBIX M TeTePOreHHbIX
peakuusax. [lonarue o karammse. [lonstue o xumuyeckoM paBHoBecuu. DakTopsl,
BIMSIIOIIME HAa CKOPOCTh XHMHUYECKOHM pEaKUUh M IOJIOKEHUE XHUMHYECKOTO
PaBHOBECHSL.

OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  JJEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBneHue  ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKUUA €  HMCIOJIB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON NUCCOLMAIUU. DNEKTPOIUTHI U HEINEKTPOJIUTHI.
Karuonsl, aHnOHbI. MexaHu3M AHCCOLMAIMU BEIIECTB C PA3JIUYHBIMU BHIAMHU
XxuMuuecko cBs3u. CteneHpb nuccounaruu. CUIbHBIC U ClIa0bIe JIEKTPOIUTHI.

Peakuuu noHHOTO 0OMEHa. YCIIOBHS MPOTEKaHUsl PEaKIuii HOHHOTO OOMEHa,
MOJIHbIE M COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHCIIOT,
OCHOBAaHMM M COJIGM B CBETE TPEACTABICHUH 00 AIEKTPOIUTHUECKOM
nucconranuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [loHATHE O THApOIN3E CONEeH.

Xumuueckuil IKCnepumeHnmn:

O3HAKOMJIEHUE C MOJEIISIMA KPUCTAUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJJIOB M HEMETAJUIoB (Tpadura M anmasza), CIOKHBIX BEIIECTB
(x;mopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEeakInu
OT BO3JCUCTBUS pPa3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE DIIEKTPONPOBOAHOCTH
pacTBOpPOB BEUIECTB, Mpolecca IUCCOLMALMU KHUCIOT, IIEJIOYEd U  COJIeH
(BO3MOXKHO  HKCIIOJIb30BaHWUE  BHUJIEO  MAarepuajoB), IPOBEJIEHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKKM  MPOTEKAHWS  peakluii  HOHHOro  oOMeHa
(oOpazoBanme oOcajaka, BbIJeJI€HUE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakluu pasIOKEHHUs, COSAMHEHHS), pPACllO3HABAHUE HEOPTaHMYECKUX
BEIIECTB C TOMOIIBIO KAUYE€CTBEHHBIX pEAKIM HA  HOHBI, PpEIICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTansibl ¥ UX coelMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3MYECKue CBOWCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHMHUYECKHE CBOMCTBA Ha IMPUMEPE  XJIOpa
(B3auMoOzIeliCTBME € MeETallaMH, HEMEeTaJUlaMH, IIeJodaMu). XJIOPOBOJIOPOI.
ConsiHasg KucCIOTa, XMMHYECKHE CBOICTBA, IMOJIyYeHUE, NMpUMEHeHue. JleiicTBue
XJOpa W XJOPOBOAOPOJA HAa OpPraHu3M YeJIOBEKa. BakHeuiue XJIOpUAbl U HUX
HAXO0XKJICHUE B IPUPO/IE.

OO6mast xapakrepuctuka smeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (PU3NYEeCKUe CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJa U Cepbl. AJUIOTPONHbIE MOAUDUKAIIUN KUCIOPOa
U cepbl. XUMUYECKHe CBOicTBa cepbl. CepoBOOpOI, CTpOEHUE, (PU3UYECKUE H
XUMUYecKre cBoMcTBA. OKCHIBI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, @uU3MyeckMe M XUMUYECKHE CBOWcTBa (oOmIue Kak
MPEeNCTaBUTEN Kjacca KHCIOT M crneuupuueckue). XUMUYECKHE PEeaKIuH,
JeXalme B OCHOBE IMPOMBIIIIEHHOTO CHOCOo0a TMONYYEHUsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KUcioThl. CONMM CEpHON KUCIOThI, KAUECTBEHHAS peaKkus Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIUHEHUN B MpuUposie. XUMHUYECKOE



3arpsi3HEHHE OKPY’KAIOIIEW Cpelbl COECIWHEHHUSIMH CEpbl (KUCIOTHBIE JIOXK[H,
3arpsi3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIICHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEIEHHU OKHCIEHHUA. A30T, paciupoCTpaHEHUE B MPHUPOJE,
¢duznyeckre U XuMHueckue cpoictra. KpyroBopor a3ora B nmpupoae. AMMHAK, €0
(bu3NYecKrue U XMMUYECKHE CBOMCTBA, MoJlyueHue 1 npuMmeHeHue. Conu aMMOHUS,
uX QU3NYECKUE U XUMUYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THas KUCIOTA, €€ MOIydeHUe, (PU3NUECKUEe U XUMHUYECKHE
cBoiicTBa (oOmIMEe Kak MPEACTaBUTEN Kiacca KHCIOT U CHenupUuUecKue).
Hcnonb3oBaHne HUTPATOB W COJEH AaMMOHHMS B KAayeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XMMUYECKOE 3arpsi3HEHUE OKPYKaroUled cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXKAM, 3arpsi3HEHUWE BO3/AyXa, MNOYBBI U BOAOEMOB). Docdop,
ajuotpornHbie Monudukanuu gocdopa, GuzMUECKUEe U XMUMHYECKHE CBOWCTBA.
Oxcun dochopa (V) m docdopHas kuciora, (uU3MUECKUE U XUMHUYECKHE
cBoiicTBa, mnonydeHue. Hcnonb3zoBanue ¢ocdaroB B KauyecTBe MHUHEPATbHBIX
yI0OpeHUiA.

OO6mast xapakrepuctuka 3eMeHTOB [VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTE€pHbIE  CTENEHH  OKHUCJIEHHs.  YIIEpOol,  aJUIOTPOIHBIE
Monu(pUKauU, pacnpocTpaHEeHUE B MPUPOAE, (PU3NYECKHME U XUMUYECKHE
cBoicTBa. Ancopomusi. KpyroBopor ymiepona B npupose. Okcuiabl yrieponaa, ux
¢usznyeckue M XUMHYECKHE CBOWCTBA, JCMCTBME Ha JKUBbIE OPraHU3MBI,
MOJlyYeHUE U TMPUMEHEHHE. DKOJIOTMYEeCKHUE MpOoOIeMbl, CBA3aHHBIE C OKCHUIIOM
yrepoza (IV), runoresa mo0anbHOTO MOTEIJICHUS KJIUMaTa, TapHUKOBBIN A (PeKT.
VYronbHass kuciora U €€ coid, UX (U3MYECKHEe W XHMHYECKUE CBOICTBa,
noigyuyeHue W npuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COCAMHEHUSX
ymiepona (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLUEPHUH, YKCYCHasl KUCIIO0TA).
[IpupoaHble HMCTOYHHMKH YIVIEBOJOPOAOB (Yroib, MPUPOAHBIA Tra3, HEDTH),
NPOAYKThl MX NepepadoTku (O€H3MH), X pOJib B OBITY U IPOMBIILIEHHOCTH.
[TonsiTHe 0 OMONOTMYECKH BaKHBIX BEIIECTBAaX: XKUpax, Oeiakax, yrieBogax — U UX
poIM B JKH3HM YEJIOBEKa. MarepuaibHOE €OUHCTBO OPraHHYECKUX U
HEOPraHUYEeCKUX COCTMHEHUN.

KpemHuuii, ero Qusnyeckre M XUMHYECKHE CBOMCTBA, IMOJNy4YCHHE W
npuMenenue. CoenuHeHuss KpeMHusi B mpupone. OOmme npencraBieHus 00
okcuae kpemuus (IV) u kpemuueBoil kuciore. CUIMKAThl, UX UCIOJb30BAHUE B
ObITY, B MPOMBIIUICHHOCTU. Ba)kHEHIIMe CTpOUTENbHBIE MaTepHallbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobiaeMbl 6e30macHOro HMCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yuyeHrne o0pa30OB HEOPTraHUYECKUX BELIECTB, CBOMCTB COJISIHOW KHCIIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPHUA-UOHBI M HAOIIONICHNE MPU3HAKOB
UX TMPOTEKaHUs, OMbBITHI, OTpaxaronue (U3NUECKHEe W XUMHUYECKHE CBOWCTBA
raJjjoreHOoB M MX COEJAMHEHUN (BO3MOXKHO HCIIONH30BaHUE BHICOMATEPHATIOB),
O3HaKOMJIEHHWE C o0pa3lamMy XJOpPUAOB (TaJOT€HHUJIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€ CcOoeAMHEHUSAMH  (BO3MOXKHO  HCITOJIb30BAaHHE
BUJIEOMATEpHANIOB), HAOIIONEHHUE Tpollecca OOyIIMBaHUS caxapa Mo JIeHCTBHEM
KOHILIEHTPUPOBAHHOW CEPHOW  KHUCJIOThI, M3YYCHUE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIOTHI, IPOBEIECHNE KaYECTBEHHOW peaKIMu Ha cyabdar-
WOH W HaAOMIOACHWE TpHU3HAKa €€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3NYECKUMU
cBoiicTBamMu azota, ¢dochopa M MX coeAUHEHUN (BO3MOXKHO HCIOIb30BAHUE
BHJIEOMAaTEpHUasoB), oOpa3iaMu a30THBIX U (PoChHOPHBIX yIOOpeHUH, MOJydYeHUE,
coOupaHue, paclio3HaBaHUE€ W M3yYCHUE CBOMCTB aMMHaka, IIPOBEICHUE
Ka4eCTBEHHBIX PEaKIuii Ha MOH aMMOHHMS U (hocdar-uoH U u3ydeHue MPU3HAKOB
UX IPOTEKaHUsl, B3aNMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJBIO
(BO3MOXKHO HCII0JIb30BaHUE BUJIEOMAaTEPHAJIOR), H3y4yeHue MojieJe
KpUCTAJUIMYECKUX PEMIETOK anmasa, rpadura, ¢ymuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMUCTBOM MPOTUBOTasa, MOIy4yeHUue, cCOOMpaHue, paclio3HaBaHHE W HU3yUYEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHHE KAueCTBEHHBIX PEaKIMil Ha KapOOHaT U
CUJIMKAT-UOHbI W H3YYCHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOIYKIUEH CHUIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHBIX
3a1a4 1o Teme «BaxkHeilre HeMeTallIbl U UX COSUHEHHUS.

MeTaiibl M MX cOeTMHEHUS

OO0m1as XxapakTEepUCTUKA XUMHUYECKHUX AJIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux dnemeHToB JI. U.
MenaeneeBa u ctpoeHust aromoB. CTpoeHue meTamuioB. Mertaimnyeckas CBA3b U
METAJNIMYECKass  KpUCTAJUTMYecKas  pemérka.  DJIEKTPOXMUMHUYECKUU Pl
HanpspkeHuil MetaiioB. Gu3nyeckre 1 XMMUYECKUE CBOMCTBA MeTauioB. O0mue
CroCOOBbI TMONMy4YeHUs: MeTawioB. [loHSATHE O KOpPpO3WH METaJIOB, OCHOBHBIC
CrocoObl 3alUThl MX OT Koppo3uu. CruiaBbl (CTaib, YYTyH, AIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.

[Ilemounble MeTaibl: nonokeHue B [lepuoandeckoil cucTeMe XMMHUYECKUX
sanemenToB JI. M. MenaeneeBa, CTpo€HHE MX arOMOB, HAXOXKICHUE B MPHUPOJE.
duznyeckre U XMMUYECKHE CBOMCTBa (Ha mpumepe Hartpus U Kaius). OKCUIbl U



TUAPOKCHUIBI HAaTpusi W Kaimusl. [IpuMeHeHWe 1IEeTOuHBIX METANIOB M HUX
COE€JIMHEHU.

IllenoyHO3eMEIbHBIE METAIBl MAarHUl M KaJdbIUM: IIOJOXKCHHE B
Ilepnonnueckoit cucreme xumudeckux emeHtoB Jl. Y. Menneneesa, ctpoeHue
HX aTOMOB, HaXOXKJAEHUE B Npupoae. Pu3sndeckne 1 XUMUYECKUE CBOMCTBA MATHUS
U Kanpius. Baxueiimue coenuHeHHs Kaiblus (OKCHA, THUAPOKCUI, COJIH).
JXKécTkoCTh BOIBI M CTIOCOOBI €€ YCTPAHEHHUS.

AroMuHUN: TTONIO)KEHHE B [lepruoauuecko CHCTEME XUMUYECKUX DJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aroma, HaxoxJIeHue B mnpupone. duszndeckue u
XUMHUYECKUE CBOMCTBA alfOMUHMSI. AM(OTEpHBIE CBOMCTBA OKCHUJIA U THAPOKCUIA
AJTIOMUHUSL.

Keneso: monoxenue B [lepnonnueckoi cuCTEME XUMUYECKUX 3IEMEHTOB /I,
. MenneneeBa, CTpO€HME aroma, HAaxXOXKJAeHUE B Impupoae. Pusnyueckue u
XUMUYECKHE CBOMCTBA Xkene3a. OKCuabl, TMAPOKCUABI U conu xene3a (1) u xenesa
(III), ux cocras, CBOMCTBA U MOTYYEHHE.

Xumuueckuil IKCnepumeHnmn:

O3HAKOMJIEHWE C O0Opa3laMu METaUIOB M CIUIaBOB, WX (HU3UYECKUMHU
CBOICTBaAMHM, U3yYE€HHE  pE3yJbTaTOB  KOPPO3UM  METAJIOB  (BO3MOXKHO
HCIIOJIb30BAHUE BHJIEOMATEpUAJIOB), OCOOEHHOCTEH B3aMMOJAECUCTBUS OKCHJA
KaJIbIIUSl W HATpus C BOAOW (BO3MOXKHO HCMOJB30BaHUE BHACOMATEPHUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeEe3a B KUCIOPOIE
(BO3MOXKHO  HCIIOJNIB30BAaHUE  BHUAEOMATEPUANIOB), IPU3HAKOB  IMPOTEKAHUS
KaUYE€CTBEHHBIX PEAKIIMN HAa WMOHBI: MAarHus, KaJlIblUs, AIIOMHHUA, IMHKA, Kele3a
(I) u xenesa (II1), meau (1), HabMrOMEHNE U OMMCAHUE MPOLIECCOB OKPAITUBAHUS
IJJAMEHH WOHAaMU HaTpus, Kalus W Kaidblug (BO3MOXXHO UCIIOJIb30BaHHE
BUJIEOMATEPHANIOB), UCCIEA0BaHNE aM(OTEPHBIX CBOMCTB TMAPOKCUIA ATIOMUHUS
Y THIPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTAbHBIX 3a1a4 110 Teme «Baxueitmue
METaJUIbl U UX COCAUHECHUS.

XuMHus ¥ OKpPYKAKILAsI cpeaa

BemectBa m Marepuanbsl B IMOBCEIHEBHOM >XM3HM 4enoBeka. be3zomacHoe
MCIIOJIb30BaHKUE BEIIECTB M XMMHYECKUX peakiuil B ObIiTy. [lepBas momoris npu
XUMHYECKUX 0’KOTaxX U OTPABICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYXKawlled cpeabl (MpeAesibHas I0MyCTUMAast
KOHIIeHTpanus Bemiects, nanee — [1/IK). Ponb xumuu B pemieHun 3K0I0THYECKUX
pooJieM.

XumuuecKkuil IKCnepumenm:

M3y4YeHHE O0pa3lloB MaTepHayioB (CTEKJIO, CIUIABHI METAIJIOB, TIOJUMEPHBIC
MaTepuabl).

Mesrcnpeomemmnule ceasu



Peanuzanust MeXNpeIMETHBIX CBS3€l IMpU M3yYEeHUUM XUMUU B 9 Kiacce
OCYLIECTBIISIETCA 4Yepe3 MHCIOIb30BaHWE Kak OOIIUX €CTeCTBEHHO-HAYyYHbIX
MOHSATUM, TaK U TOHATUH, SBIISIFONIUXCS CUCTEMHBIMH ISl OTJICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYyYHOIO 1UKJIA.

OOmue ecTecTBEHHO-HAYYHbIC TOHSATHS: HAy4YHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, Kilaccuukamus, MNEePUOJUYHOCTb, HaOIIOEHNUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, HU3MEpPEHUEe, MOJeIb, SBJICHUE, MapPHUKOBBIN
3¢ dexT, TEXHOIOTHS, MaTePUAIIBI.

dusznka: marepusi, aroMm, 3JIEKTPOH, MNPOTOH, HEWTPOH, HOH, HYKJIHU]I,
U30TOIbI, PaJMOAKTUBHOCTbH, MOJIEKYJA, OSJIEKTPUUYECKUM 3apsll, MPOBOIHUKH,
MOJIYTIPOBOJHUKHU,  JUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OO0bEM,
arperaTHoe COCTOsTHUE BEIllECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTANIMUECKAs
peméTKa, CIyiaBbl, (PU3NYECKUE BEIMYWHBI, €IUHUIBI MU3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPAJIbHBIC
yI0OpeHUs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadusi: armocdepa, runpocdepa, MUHEPAITbI, TOPHBIE TTOPOJIBI, TTOJIE3HBIC
MCKOIIaeMbl€, TOILJIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIE pe3yabTaTbl OCBOCHUS TIPOrPAaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHus JOCTUTalOTCS B XOJ€ OOy4YeHUss XMMHHM B €IUHCTBE y4eOHOU H
BOCIIUTATEIIbHOMN JESTEIbHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMUA POCCUUCKUMU
COIIMOKYJIBTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOIecTBe MpaBWJIaMU W HOpPMaMU TMIOBEJACHUS U CIIOCOOCTBYIOT TpoIeccam
CaMOTIO3HAHUs1, CAMOPA3BUTHUS U COIMANTM3AIUN 00YUYAOIIHUXCS.

JIugyHOCTHBIE  pe3yabTaThl  OTpPakalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATBHCS ~CUCTEMOM  IMO3WUTHUBHBIX LEHHOCTHBIX OpHUEHTALMN U
paclIMpEHUE OIBITA IESITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuoTHYECKOr0 BOCIUTAHUA:

LIEHHOCTHOTO OTHOUIEHHSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJICIUI0, TOHUMAHUSA 3HAUYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON HH(MOpMAIMeil o
NEPENOBBIX JOCTUKEHUAX U OTKPBITHSAX MHUPOBOM M OTECYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOro BOCIIMTAHMS:

MPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBWiIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEOBATEeNbCKOM, TBOPYECKOM W JAPYyTUX  BHAAX
JESTEIHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIBHOCTH MPHU
BBITIOJIHEHUN YYEOHBIX, TIO3HABATECJIbHBIX 3aJ1a4, BBIMOJIHCHHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3IaHUH YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHHUIO
M B3aUMOIIOMOINM B TMpolecce ITOM y4eOHOM JeSITebHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE IIOBEICHUE M MOCTYIKM CBOUX TOBApPUUIEH C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMUS MOCIIEICTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUYECKHUE TPEICTABICHUS O BEUIECTBE U XUMHUUYECKOM pPEaKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU M COCTABIISIOIINE
OCHOBY JIJI1 TIOHUMAHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEICTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOABI, B3aMMOCBSA3AX YEJIOBEKA C
NIPUPOTHOU CPEIIOH, O POJIY XUMHUHU B MIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIC HA IMOJIYYEHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOAMMBIC ISl OOBSICHEHHUS HAOMIOJAeMBIX IPOIECCOB U SIBICHUH,
MO3HABATENbHOW, WH(MOPMAIIMOHHON M YWUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4YeOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYypOH, TOCTYNHBIMA TEXHUYECKHUMHU CpEeACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEeHHMIO M TO3HAHUIO, JH00O03HATENIbHOCTh, TOTOBHOCTH H
CHOCOOHOCTh K  €aM0OOOpa30BaHHIO, TMPOEKTHOM U  HCCIEAOBATEIbCKOM
JESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOydeHHUS B
JlaJIbHEUIIIEM;

4) GpopMHUpPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAaHUE ILIEHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHHUA K CBOEMY
30pPOBbI0, YCTAaHOBKHM Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HENPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB, KypeHHs),
HEOOXOUMOCTH COONIOACHUSI TMpaBW O€30MacHOCTH TMpU  OOpaIllleHUH C
XUMUYECKMMHU BEIIECTBAMU B OBITY U pEaJbHON KU3HMU;

5) Tpya0BOI0 BOCIMTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUYeHHUI0 TIpodeccuil u Tpyaa pa3iauyHoOro poja,
YBOKEHHUE K TPYAy M pe3ysibTaraM TPYAOBOM AEATEILHOCTH, B TOM YMHCIIE Ha
OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUW [0 XUMHUHU, OCO3HAHHBIM BBIOOP
WHUBUYaIbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHUsI ¢ yIETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEM,
ycIenmHon npodeccuoHanbHON AESATETbHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJIallITUPOBATHCS B MPO(ECCHOHAIILHOM CpeneE;

6) 3K0JIOrN4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 1I€JIECO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MIOHUMAHHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro oOpa3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKkoMy U TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHE LEHHOCTH COONIOCHHUS
npaBm 0€30IM1aCHOTO MOBEICHUS PU PabOTe C BEUIECTBAMHU, a TAK)KE B CUTyaIUsX,
YIPOXKAIOIIMX 3JOPOBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJyYaeMble MPU U3YYEHUU XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYXAOUIEH MPUPOAHON CPEAOU, IS MOBBILICHUS
YPOBHS  DKOJOTHYECKOM  KyJIbTypbl, OCO3HAaHMsS  IJO0AJIBHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJeM U IMyTed UX PEeIIeHHs TOCPEICTBOM METOJOB XHMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHHUSI PYKOBOJICTBOBAThCS UM B MO3HABaTEILHOM,
KOMMYHHUKATHUBHOW U COLIMAJIbHOW MPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX PE3yJbTATOB BBIACISIOT 3HAUYUMbIC IS
(hopMupoBaHus MUPOBO33pPEHUSI OOIIIEHAYYHbIE TOHATUSI (3aKOH, TEOPUS, TPUHITUII,
runore3a, (akT, CHUCTeMa, MpPOLECC, OHKCIEPUMEHT U JIpyroe.), KOTOpbIe
UCIIONIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MpeAMETax M TMO3BOJSIOT Ha
OCHOBE 3HAaHUU W3 3TUX NPEeIMETOB (HOPMHPOBATH MPEICTABIECHUE O LIETIOCTHOM



HAay4YHOUW KapTWHE MUpPa, U YHUBEpCaAIbHbIC yUeOHbIE NeUCTBUS (TIO3HABATEIBHEIE,
KOMMYHUKATUBHbBIE, PETYIATUBHBIEC), KOTOpbIe OOECIeYrBalOT (OPMUPOBAHKE
TOTOBHOCTU K CaMOCTOSATEJIbHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO Y4eOHOM
NESATETbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHBbIE Y4eOHbIe 1eHCTBUS

Ba3oBble Jornueckue 1eMcTBUA:

YMEHHUSI HCMOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIACIATH UX XapaKTEpPHbIE
MIPU3HAKH, YCTAHABIMBAaThb B3aHMMOCBSA3b C APYTMMHU MOHSATHUSAMH), UCHOJIb30BaTh
MOHSTHS JIJIs1 OOBSICHEHUS OT/AEIbHBIX (DAKTOB U SIBICHHM, BHIOMpPATh OCHOBAHUS U
KpUTEpUH JUIsl KIacCU(DUKAIUM XUMUUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIuH,
YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHbIC CBA3M MEXAY OOBEKTaMU HU3y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIAYKTUBHbBIC, NETyKTUBHBIE, [0 aHAJIOTUH),
JienaTh BbIBOIBI U 3aKIIOYEHUS;

YMEHHUE TMPUMEHSATh B TIpollecCe TO3HAHUS TOHATUA (TIPEAMETHBIE W
METAaNnpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCTIOJIb3yEMbIE B XHUMUH,
peoOpa3oBhIBATh IMUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIE TIPEICTABICHUS —
XUMUYECKUNA 3HaK (CUMBOJI 3J€MEHTa), XUMUYeckas ¢opMyla U ypaBHEHHE
XUMUYECKON PEaKIUU — MPU PEIICHUH y4eOHO-ITO3HABATENIBHBIX 3aja4, ¢ YUYETOM
ATUX MOJEIbHBIX MPEACTABICHUN BBIABISITE U XapaKT€pPU30BaTh CYIIECTBEHHBIC
MPU3HAKH U3YYaeMBbIX OOBEKTOB — XUMUYECKHUX BEIIECTB M XMMUYECKUX PEaKITUi,
BBISIBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CICACTBEHHBIE CBA3U WU
MIPOTUBOPEUHS B U3yHYaEMBIX MPOIECcCaxX U SIBICHUSX.

Ba3oBble ncciienoBarejibckme JAeiCTBHS:

YMEHHE HCIOJb30BaTh IOCTABJICHHbIE BOMPOCHI B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAY€CTBE OCHOBBI JUIsl POPMUPOBAHMS TUIIOTE3HI IO IPOBEPKE
MIPABWJIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUI;

MPUOOPETEHUE OMNbITA MO IUJIAHUPOBAHUIO, OpPraHU3alMd U IPOBEACHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHME HaOIIogaTh 3a XOJOM IpoIiecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €r0 pe3yabTar, (popmMynupoBaTh 0000IIEHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIBbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpoJeIaHHON padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOUpaATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HHPOPMAIIUIO
pPa3IMYHBIX BUJIOB M (DOPM MpPEACTABICHHUS, TTOJIYYaEMYIO0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4yHO-TIOMYJISIpHAsT ~ JINTEpaTypa XUMUYECKOTO COJAEpKaHMS, CIPABOYHBIC
nocobus, pecypcbl MHTepHETa), KPUTUYECKH OIEHWBATh IPOTUBOPEUUBYIO U
HEI0CTOBEPHYIO HHPOPMAIIHUIO;



YMEHHE MPUMEHTHh Pa3Iu4HbIe METOABI M 3alpOChl NMPU MOUCKE U O0TOOpe
UHGOPMAIIMM W COOTBETCTBYIOLIUX JAHHBIX, HEOOXOMUMBIX JUISl BBITIOJIHEHHUS
y4eOHBIX U TO3HABATEIbHBIX 33/1a4 ONMpEeAENEHHOTO THITA, TIPUOOPETCHHUE OTBITA B
o0JIaCcTH  HCIIONIb30BaHUsl ~ MH()POPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIBTYpPO aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CHUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO OopMy MpeAcTaBieHus] UHPOpMAIUU U
WUTIOCTPUPOBATh peIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH, JharpaMMaMHu,
ApyrUMH (popMaMu IpaUKy U UX KOMOMHAIUSAMU;

YMEHHE HCIONb30BaTh W aHAIM3UpPOBaThb B Ipolecce ydeOHOW U
UCCJIEIOBATENIbCKON JESATENBbHOCTH MH(POPMALIUIO O BIHUSHHUHM MPOMBIIIIIEHHOCTH,
CEJIbCKOTO XO3SICTBa M TPAHCIIOPTAa HA COCTOSIHHE OKPYXAIOIMIeH MPUPOIHON
Cpelbl.

KoMMmyHuKkaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JelCTBHUS:

yMEHHUS 3aJaBaTh BOMPOCHl (B Xoje auanora W (WiIu) AUCKYCCHH) IO
CymiecTBy  oOcykmaemMol  TeMbl, (OpMyTupoBaTh  CBOM  TMPEATIOKCHHUS
OTHOCHUTEIFHO BBITIOTHEHUS MPEATIOKEHHON 3a1a4H;

YMEHMSI  TPEJICTaBIsATh  IOJIyYeHHblE  pe3yibTaTbl  IO3HaBaTeIbHOU
NESTENbHOCTH B YCTHBIX W TNHCHBbMEHHBIX TEKCTaX; Jeiarbh IPe3eHTalUI0
pE3yNbTAaTOB BBHIMIOTHEHUS XUMHUYECKOTO JKCIEPUMEHTa (J1a00OpaTOpHOTO OIBITA,
1a00paTOpHON pabOTHI MO UCCIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHsSI Y4eOHOTro COTPYJHHYECTBAa CO CBEPCTHUKAMHU B COBMECTHOMU
MO3HABATEJIbHOW M KCCIIEOBATENLCKOM  JESATENIbHOCTH  MPU  PEHICHUH
BO3HHUKAIOIIUX MpOOIeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTIIACOBAHMS
no3uuui (00CyXkaeHusl, OOMEH MHEHHSIMH, «MO3TOBbIE IITYPMb», KOOPAWHALIMS
COBMECTHBIX JCWCTBUI, OIpeneieHre KpUTEpUeB IO OIEHKE KauyecTBa
BBITIOJIHEHHOM paOOThI U JIPYTHE).

PeryisiTuBHbIE YHHBepcaIbHbIE YUeOHbIE el CTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNSATh IENU NEATENbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U MPHU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEebHOCTh, BRIOMpaTh Hanbosee 3 HEKTUBHBIC CIIOCOOBI PEIICHUsT YICOHBIX U
MO3HABATEIbHBIX 3a7a4, CaMOCTOSTENLHO COCTaBISATh WM KOPPEKTUPOBAThH
MIPEMJIOKEHHBIN  AJITOPUTM JEHUCTBUM IIPU BBIOJIHEHWH 33JaHUA C Y4ETOM
MOJyYeHUs] HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJIYUYEHHOTO pE3yJbTara 3asBICHHOW IENH, yMEHHE
WCTIOJIh30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/jIaraeMbie B yCIOBUH 3aJaHUIA.

INPEJMETHBIE PE3YJIBTATbI

B cocraBe mpenMeTHBIX pE3yNbTaTOB IO OCBOEHUIO 00s3aTeIbHOrO
COJIEp’KaHUsI, YCTAHOBJIEHHOTO JaHHON deaepanbHOil padoueld Mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYarOIIMMUCA Hay4YHbIE 3HAHWS, YMEHHUS U CIIOCOOBI



NeHCTBUH, crenuduYecKue IS IPEAMETHON o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTH MO  TMOJYYEHUID HOBOIO  3HAHWSA, €ro HWHTEpPHpeTaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIUsX.

K koniy oOyueHus B 8 kiiacce nmpeMeTHBIE PE3yNIbTaThl HA 0A30BOM YPOBHE

JIOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH y O0YJAIOIIUXCS YMEHUM:

e PpACKpBIBaThb CMBICI OCHOBHBIX XMMHUYECKHUX IOHSATHUI: aroM, MOJIEKYIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHASE U HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10JIsl XUMUYECKOTO 3JIEMEHTA B COCIUHEHUH, MOJISIPHBIA 00bEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJICKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKasl peakiusi, KiaccuPukaius peakiuil: peakiuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUS, pPEaKIUU 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHIAOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3PPEKT peakinu,
SJIPO aToMa, AJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMHUYECKasl CBA3b, MOJIIPHAS U HENOJIAPHAs KOBAJIEHTHAS CBSA3b, HOHHAA
CBA3b, HWOH, KaTHUOH, AaHWOH, pacTBOpP, MaccoBas [IOJisl BEUIECTBA
(mponeHTHAs! KOHIICHTPAIIKsI) B pACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHWMHUYECKHUX TOHATHH H
MPUMEHSThH 3TU OHATHUS MPU ONKUCAHUY BEILIECTB U UX MPEBpaIICHUN;

e HCIOJNH30BaTh XUMHUYECKYI0O CHUMBOJIMKY IS COCTaBieHHUS (Qopmyin
BEILECTB U YPABHEHUI XMMHYECKHUX PEAKIUN;

e OMNpEIeisaTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHECHUSX,
CTENEHb  OKHCIIEHUSI  3JIEMEHTOB B  OMHApHBIX  COEIMHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OIPEACIEHHOMY KJIAcCy COCIMHEHHUU IO
dbopMynaM, BHUJ XUMHYECKOW CBs3W (KOBAJIGHTHAass M HOHHAas) B
HEOPraHUYECKUX COCAUHECHUSX;

e packpbiBath cMbIc Ilepuomnueckoro 3axkona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHUE TEPUOJIUYECKOM 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX ToyiokeHus: B lleproguyeckoit cucreme,
3aKOHOB COXPaHEHMSI MACChl BEILIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHa ABOTaJIpo;

e ONHUCHIBATh M XapakTepuszoBaTh Tabnuunyto ¢opmy Ilepuonnyeckoit
CUCTEMBbl XHMHYECKHX DJIEMEHTOB: pa3jinyaTb TMOHATUS «IJIaBHAs
noarpynna (A-rpynna)» u «mnobounas noxarpymnmna (b-rpymnmna)y, mansie u
OoJblIME TEPUOJIbl, COOTHOCUTH OOO3HAUEHHS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuogmyeckas cucrema xuMuueckux djaeMmenToB . U.
MeHneneeBa» ¢ YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOECHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij Ajpa, 001Iee Y1CiIo IEKTPOHOB
U pacrpeesieHHe UX MO 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYCCKHE 3JIEMEHThI, HCOPTAaHMYECCKHE BEIIECTRA,
XUMUYECKAE peaknuu (10 YHUCIAy W COCTaBy YYacCTBYIOIIMX B PEaKIINH
BEIIECTB, M0 TETUIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBAa BEILIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPXKAas ONMHMCAHUE MTPUMEPAMHU MOJICKYIAPHBIX
YPaBHEHHMM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

MPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XMMHUYECKUX TPEBpAIIEHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO »JIIEMEHTa Mo (opmyrne COeauHEHHS,
MacCOBYIO JIONIO BEIIECTBA B PAcTBOpE, MPOBOAUTH PACUYETHI TIO
YPaBHEHUIO XUMUYCCKOU PEaKIIHH;

MPUMEHSATH OCHOBHBIC OIEPAIlX MBICITUTEILHON JACATEIHPHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, O0O0OIICHHE, CHCTEMAaTH3allrio, KIAaCCH(PUKAIHUIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIsi U3y4YEHUS CBOWCTB
BEIIECTB M XHMHYCCKHUX PEaKIUH, eCTeCTBEHHO-HAYYHBIC METOIbI
MO3HAHUS — HaOMIOJEHUEe, W3MEPEHUE, MOJACIUPOBAHUE, SKCIECPUMEHT
(peasibHBIN U MBICIICHHBIN );

ClieloBaTh ~ MpaBWJIaM  [OJIb30BAaHUSL ~ XUMHUYECKOW  MOCYyIoM U
Ja00paTOpHBIM  00OpPYJOBAaHHUEM, a TaKXke TMpaBuiaM oOOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJHEHHUIO
7a00paTOpPHBIX XMMHYECKUX OIBITOB 10 TOJYYCHHI0 U COOWUPaHUIO
ra3oo0pa3HbIX BeIIECTB (BOIOpOAA M KHUCIOPO/AA), MPUTOTOBIEHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA,
MJIAHUPOBAaTh W TMPOBOAUTH  XWMHUYECKHE  OKCIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIOT C MIOMOIIBIO MHIUKATOPOB
(;rakmyc, dheHondTarenH, METUIOPAHK U JpyTrue).

K xoHiry oOyueHust B 9 kiacce npeamMeTHbIe pe3yibTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPakaTh C(OOPMHUPOBAHHOCTD y O0yYarOUIUXCS YMEHUM:

pPaCKpbIBATh CMBICI OCHOBHBIX XMMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJEKyJa, HWOH, KAaTHOH, aHHMOH, MPOCTOE BEIIECTBO,
CIIOKHOE€ BEILIECTBO, BaJIEHTHOCTb, JJIEKTPOOTPULATENBHOCTD, CTEIEHb
OKHUCJICHUS, XUMUYECKasl pPEeaKUusi, XUMUYECKasl CBA3b, TEIUIOBOM 3(PQeKT
peakuuu, MOJb,  MOJSPHBIME  00bEM,  pacTBOp,  IIEKTPOJIHUTHL,
HEIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEAKIMH HOHHOIO
oOMeHa, Karajau3arop, XUMHUYECKOE€ paBHOBECHE, oOOparumble U



HEOOpaTuMbIe pPEaKIuH, OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTENb, OKHCICHWE W  BOCCTAHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasl CBS3b (KOBaJIGHTHAs, UOHHAs,
METAUIMYECKas), KpHUCTAUIMUECKasi PpeIIETKa, KOPPO3Us METaJlIOB,
CIUIaBbl, CKOPOCTh XHWMHWYECKOW PEAKIMH, NPEACIbHO JIOIMyCTUMas
koHueHTpauus [1/IK BemecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHUX TIOHATHH W
MIPUMEHATH ITU MOHATHUSA MPHU OMMMCAHUY BEIIECTB U UX MPEBPAILLCHUN;
HCIIOIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JUISI COCTaBiIeHUS (opmyn
BEILIECTB M YPABHEHUN XUMHUYECKUX PEAKIIN;

ONPEAENATh BAJIECHTHOCTh U CTENEHb OKUCIICHHUSI XUMUYECKUX AJIEMEHTOB B
COCMHEHUAX PA3JMYHOIO COCTaBa, NPUHAMICKHOCTh BEIIECTB K
OTIpEeICIEHHOMY KJIACCy COEMUWHEHUW 1o (opmymnaMm, BHI XHUMHYECKOU
cBs3u (KOBaJieHTHAas, HOHHAs, METAINYecKas) B HEOPraHWYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHYECKOU (opMyiie, XxapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCAUHEHHM, THUIl KPUCTAJIUYECKOU
PELIETKN KOHKPETHOTO BEIIIECTBA;

packpbiBaTth cMmbici [lepuomnueckoro 3akona JI. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHWE: OMNHUCHIBATH M XapaKTEPU30BaTh
Tabnuunyo (opmy Ilepuonnueckol CUCTEMbl XUMUUYECKUX 3JIEMEHTOB:
pasIuuarh IOHATHS «IIaBHasg mnoarpynmna (A-rpymma)y WU «mo0odHas
noarpynna (b-rpymma)», Manble ¥ OONBIIME TEPUOJBI, COOTHOCHUTH
o003HaueHMs, KOTOpPhIE UWMEIOTCA B TMEPUOAMYECKOM Tabmuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHUKAMHM  CTPOCHUS  aTOMOB  XHMMHWYECKHUX
AIIEMEHTOB (COCTaB W 3aps] sjapa, oOIIee YHCIO DJISKTPOHOB U
pacripefielieHue HMX T0 DJIGKTPOHHBIM CJI0sIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB 3JIEMEHTOB U MX COCAWHECHUHU B
Mpeaenax MabIX MEPUOIOB U IIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB,;

KJIacCCU(UIIMPOBATh XUMHUYECKUE SJIEMEHTHI, HEOPTraHUYECKUE BEIEeCTBa,
XUMUYECKHE peakiuu (10 YKMCIy W COCTaBy YYacTBYIOIIMX B peakIuu
BEILIECTB, MO TEIIOBOMY 3(PeKTy, M0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIME U CHEIU(UUECKUEe XHUMHUYECKHUE
CBOWMCTBAa MPOCTHIX M CJOXKHBIX BEHIECTB, TMOJATBEPKAAs OIMNUCAHUE
MPUMEPAMH MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHUM COOTBETCTBYIOIIUX
XMMUYECKUX PEAKIIUN;

COCTaBJISAITh YPAaBHEHHUSI DAJIEKTPOJUTHUUYECKOM JAUCCOLMAIMUA  KHUCIIOT,
LIEJI0YEN U COJIEH, IOJHBIE U COKPALIEHHBIE YPAaBHEHUs PEAKLIUU HOHHOIO



oOMeHa, YypaBHEHMs peaklUud, TOATBEPKAAIOIINX CYIIECTBOBAaHUE
TeHETUICCKON CBSI3M MEX/Ty BEIIECTBAMH PA3IMUHBIX KIACCOB;
pacKphiBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpPEaKIIMA
MOCPEACTBOM COCTaBIIEHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHii;
POrHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHMS,
BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKUX TPEBPAIICHUA B Pa3IMYHBIX
YCIIOBUSIX;

BBIUUCIISATH OTHOCUTEIHHYIO MOJIEKYIIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOIO 3JIeMEHTa MO (OopMyle COEIUHEHMUS,
MAacCOBYIO [IOJIIO BEIIECTBA B PacTBOpE, IPOBOAUTH PACUETHI TIO0
YPaBHEHUIO XUMHYECKOH peaKIlnu;

coOIIoAaTh MpaBUiIa MOJIb30BAHUS XUMUYECKON MOCYION U JIabOpaTOpHBIM
o0opymoBaHUEM, a Takke TMpaBuja oOOpaleHusi C BeIeCTBaMH B
COOTBETCTBHHM C WHCTPYKIIMSMH 110 BBIOJIHEHUIO J1aOOPaTOPHBIX
XUMUYECKUX ONBITOB MO TMOJIYYEHUIO U COOMpPaHHMIO Ta3000pa3HbIX
BEIIECTB (aMMHaKa U YTIEKUCIIOTO Ta3a);

OPOBOJIUTh  PEAKIUH, TOATBEPXKJIAIOIINE  KAaueCTBEHHBIM  COCTaB
pa3IMYHBIX BEUIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OPOMUJI-,
nonua-, KapOonar-, docdar-, cunukar-, cyabdar-, THAPOKCUI-HOHBI,
KaTHOHbI aMMOHHSI M HOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPax HEOPTaHUYECKUX BEILECTB;

MPUMEHSTH OCHOBHBIC OTIEPAIlUU MBICIUTEIHLHOW JEATEIHPHOCTH — aHaJHN3
W CHHTE3, CpaBHEHHE, OO0O0OIIeHUE, CHUCTEMAaTHU3allii0, BBISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3€d — MJIs1 M3y4YEHUsS CBOWMCTB BEIIECTB U
XUMHUYECKHX pEaKluil, eCTeCTBEHHO-HAyYHble METOJbl TO3HAHUA —
HaOIOIeHNe, M3MEpPEHHe, MOJCIMPOBaHNE, SKCIEPUMEHT (pealbHBIN WU
MBICJICHHBIN).



TEMATUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosinuecTBO 4yacoB
No HaumeHoBanue pas3aesioB 1 JnekTpoHHbIE (HU(pPOBHIE)
n/n TeM NMPOrpamMMbl Bcero Konrpoasubie Tpakriteckie o0pa3oBare/ibHbIE pecypchl
padoThI padoThI
Pazged 1. [lepBoHayajibHble XUMHYECKHE IOHATHS
Xumus — BakHasi 001acTh
L1 €CTECTBO3HAHUS U 5 5 bu6moreka [IOK
MPAKTUYECKOHN JeATETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEKa
12 BemiectBa 1 XUMHYECKHE 15 1 bubmoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pasgeny 20
Pasnen 2. BaxkHelilme npeacTaBuTe1d HEOPraHMYeCKUX BelleCTB
)1 Boznyx. Kucnopon. Ilonsarue 6 bubmmorexa LJOK
00 oxcHaax https://m.edsoo.ru/7f41837¢
’9 Bogopon.Ilonsitue o kucnorax 2 1 bu6muoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 ) 1 Bbu6muoreka [IOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCcChI 1 ) 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 30

Paznea 3. [lepuonnueckuii 3akon u [lepuognyeckas cucrema xumnueckux djaemMenToB /. U. MennesieeBa. CTpoenne aToMoB.

Xumu4yeckasi cBA3b. OKNCINTEIBLHO-BOCCTAHOBUTEILHBIE PCaAKIIUH

3.1

Ilepuognyeckuii 3aK0H 1

7

bub6mmoreka [IOK



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

[Tepuonnyeckas cucrema
XUMHUYecKux dmemMenToB J1. Y.
MenpeneeBa. CTpoeHHE aToMa

https://m.edsoo.ru/7f41837¢

XnuMHu4decKas CBs3b.

bubmnoreka [HOK
3.2 Oxucamrensio- 8 httDs://m.edsoil.ru/ 7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIINHI
bu6muoreka [IOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837¢
PezepBHOE BpeMmst 3 butmmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBILEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KosnyecTBo 4acos DJICKTPOHHBIE
HanmeHoBaHue pa3aesioB H TeM u¢posbie
Ne i/ PR Kontponbnbie | IIpakTnueckn (ipp )
NPorpamMmbl Bcero o0pa3oBaTeJibHBIEC
padoThI e padoTnbI
pecypchl
Pasjies 1. BemecTBO M XMMHYeCKHEe PeaKIMHU
11 [ToBTOpeHue u yryodneHue 3HaHui 5 1 bubnuoreka LIOK
] OCHOBHBIX pa3JesoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmoreka [IOK
] peakuui https://m.edsoo.ru/7f41a636
13 DNEeKTpOIUTUYECKAs TUCCOLUALINS. 2 | 1 bubnmoreka [IOK
] XHUMUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2. HemeTa/sIbI H HX cOeTHHEHUS
)1 OO01mas xapakTepuCcTUKa XHMHUYECKHX 4 1 bubnuorexa HOK
] aneMeHToB VIIA-rpynnsl. I"anoreHst https://m.edsoo.ru/7f41a636
OO6m1as XxapakTepUCTUKAa XUMUYECKHUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmiorexa LIOK
' PYTHIBL- 2-€p https://m.edsoo.ru/7f41a636
COEIMHEHMSI
OO01mas xapakTepuCcTUKa XHMHYECKHX
2.3 aneMeHToB VA-rpynibl. A30T, pocdop U ux 7 1 bubmrorexa OK
' DYTIIBI. ’ p https://m.edsoo.ru/7f41a636
COEIMHEHMSI
O06mas XapaKTCPUCTHUKA XUMHUYCCKUX Bubmuoreka ]_[OK
2.4 anemeHToB [VA-rpynmel. Yrmepon u 8 1 2 https://m.edsoo.ru/7f41a63
KPEMHHI U UX COETMHEHMSI 6
Hroro no pazneny 25

Paznena 3. MeraJliIbl 1 MX COeIMHEHUSA



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

butnuoreka [IOK

3.1 OO0mue cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41a63
6
bubnmuoreka [IOK
3.2 Baxnelime MeTamibl U UX COCTUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 20
Paznea 4. Xumus u okpy:kaomas cpeaa
butmoreka [IOK
4.1 BemecTBa 1 Marepuassl B )KU3HHU YEII0BEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 3
bu6mmoreka IIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




INOYPOYHOE INIAHUPOBAHUE

8 KJIACC
KoJsinuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoxa Kontpoubsubie | Ilpakrnyeckn
n/n Bcero u3ydeHus | oOpasoBaresibHbIE
padoThI e padoTbl
pecypcsbl

| [Ipenmer xumuu. Posib XUMHM B KU3HU 1 bubmuoreka IIOK
yejoBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c

2 [TonaTtue o MeToax MO3HAHUS B XUMHUH 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d227¢
[Ipaxtuueckas padora Ne 1 «IIpaBuna

3 paboThI B 1abopaTopuu U MPUEMBI ) bubmuotexa [IOK
oOparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyZIOBaHUEM)

4 YucTteie BemecTBa U cMecH. CriocoObl ) Bbu6mmoreka IIOK
pa3ielieHusl CMecei https://m.edsoo.ru/ff0d26ca
[Ipaxruyeckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpuMepe 1 bubmmorexa TIOK

. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPEHHOMN COJIN)»
butmoreka [IOK

6 ATOMEL H MOTICKYIIEL ! https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHE IIIEMEHTbBI. 3HAKU | bubaunoreka [IOK
(CMMBOJIBI) XUMHYECKUX AIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 coKHBIE BEIIECTBA 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUYECHHUE 1 Bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH ITOCTOSHCTBA COCTABA BEIIECTB. 1 bub6moreka [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

Xumuuaeckas popmyna. BareHTHOCTB
aTOMOB XMMHUYECKHX AJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCUTENbHAS aTOMHAs Macca. bubnuoreka [IOK
OTHOCHUTEIbHA MOJICKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBasi 10151 XUMUYECKOTO 3JIEMEHTA bu6mmoreka [IOK
B COCIUHECHUU https://m.edsoo.ru/ff0d350¢
13 KonuuectBo Bemecta. Mob. butbmmoreka [IOK
MousipHast Macca https://m.edsoo.ru/ff0d5230
14 ®dU3NUEeCcKue U XUMUYECKHUE SIBIICHUS. bubnmoreka [IOK
XUMHUYECKasl peaKLUsl https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycioBus NpOTEKaHUS bubmuoreka [IOK
15 .
XUMHUYECKUX PEAKIIN https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubmuotexa [IOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Bruranciienust konmaecTBa, MacChl
17 BEIIIECTBA [0 YPABHCHUSM XUMHYECKUX bubmmorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukamms XumMmuaeckux peakiui
18 (coe I/IHq;HI/ISI a3JI0KEeHUS ’ bubmiorexa IOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeNIeHHs, OOMEHa)
M. B. JIoMOHOCOB — y4E€HBIN-
19 sHuukioneaucT. O600IIeHNE U bubmmorexa [IOK
H AHCT: Hlu https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3alisl 3HAaHUI
20 Kontponbshas padora Nel o teme bubmuorexa LIOK
«BelecTBa 1 XUMHUYECKUE PEAKITUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CoctaB
21 Bo3ayxa. Kuciopon — aneMeHT u bubmmorexa [IOK
Ayxa. PO https://m.edsoo.ru/ff0d448¢
npocToe BemecTtBo. O30H
22 dusznyeckrue U XUMUYECKHUE CBOMCTBA bubmmoreka [IOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae

KUCIIOpo/a (PeaKIui OKUCIICHHUS,
ropenue). [lonstre 06 okcumax

https://m.edsoo.ru/ff0d4614

Crioco6bl mostyueHust KUCI0poaa B

23 71a00paTOPUH U MPOMBIIIJICHHOCTH. bubmorexa [IOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHue kucaopoaa
TemmoBoit 3 hekT XuMuIeCcKoi
24 peakuyu, OHATHE O TEPMOXUMHUUECKOM bubnuorexa [JOK
YPaBHEHUH, 3K30- U DHIOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peakuusix
TomnuBo (He(Th, yronb U MeTaH).
25 3an513HeI§I/Ie(1])303l[};X3., CIIOCOOBI )ero bubnmorexa TIOK
https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHUS
[Ipaxrugeckas padora Ne 3 o Teme
26 «[lomyuenue u cobupanue Kucioposa, bubmiorexa IOK
N https://m.edsoo.ru/ff0d4ae2
U3yUYEHHUE €ro CBONCTB
7 Bonopon — anemeHT u nnpocroe bubnuorexa [IOK
BemecTBo. HaxoxieHne B npupose https://m.edsoo.ru/ff0d4dd0
)3 dusnueckrue U XUMUYECKHUE CBOMCTBA bubmuoreka IIOK
Bopopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KMCHOTAX U COMAX bubnuorexa TIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl moy4eHus BOAOPOa B bubnmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaxtuyeckas padora Ne 4 o Teme
31 «[lomyuenue u cobupanue BoJ0poa, bubmrorexa OK
. https://m.edsoo.ru/ff0d4{42
U3yUEHUE €r0 CBOMCTBY
0 MornspHblit 00bEM ra3oB. 3aKoH bubnuoreka LIOK
ABoraapo https://m.edsoo.ru/ff0d542¢
33 Breruucienus 00bEMa, KoJIu4ecTBa bubaunoreka [IOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614

BEIIECTBA rasa Mo €ro H3BeCTHOMY
KOJIMUECTBY BEIECTBA WK 00BEMY

https://m.edsoo.ru/ff0d55a0

Breruucinenus 00bEMOB razos 110

34 ABHEHUIO pEaKIIMi Ha OCHOBE 3aKOHA bubmorexa [IOK
yp . peaxtl . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIICHHI T'a30B
dusndecKrue 1 XMMUYECKHE CBOHCTBA bubauoreka [IOK
35
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [lonsatue 06 bubmuotexa [IOK
WHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputeins. Hacbiennsie
37 51 HeHaCpreHHBII; acTBOpbl. MaccoBast bubmmorexa TIOK
= P PPl https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B pAaCTBOPE
[Ipakrugeckas padora Ne 5 o Teme
n «IIpuroroBieHue pacTBOpPOB € bubnuoreka [IOK
ONpeneIEHHON MaCCOBOM JTOJIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
39 KontponbHnas padora Ne2 o teme bubnuoreka LIOK
«Kucnopon. Bonopon. Boga» https://m.edsoo.ru/ff0d6342
OKcuibl: cocTaB, KiIaccupukarus, bu6mmoreka IIOK
40
HOMEHKJIATYpa https://m.edsoo.ru/ff0d664e
[TonyyeHnne u XMMUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubnuorexa TIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
47 OcHoOBaHUsA: COCTaB, KJIacCUpUKAIIHS, bubmuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne 1 XUMHYECKUE CBOICTBA bubnmoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, Kiraccugpukanms, bubnuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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HonyquI/Ie M XMMHYECKHE CBOMCTBA

bubmuoreka IIOK

45
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 cnocoéb]i 01 )eHI/I;I XI/IMI/I‘IZEKI/IG bubmmorexa TIOK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaxtruueckas padota Ne 6. Pemnienne
JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
47
«OCHOBHBIE KJIACCHl HEOPTraHMYECKUX https://m.edsoo.ru/00ad9b7¢c
COCIMHEHUIN
48 I'eneTnueckas cBA3p MEXIY KiIacCaMHU bubmuotexa [IOK
HEOPraHWYECKUX COETMHEHUI https://m.edsoo.ru/00ad9a50
bu6moreka IIOK
49 O06o0menre u cucTeMaTh3anus 3HaHUH
H B https://m.edsoo.ru/00ad9cb2
KontponbHas padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX Bubmmorexa [JOK
o p https://m.edsoo.ru/00ad9¢la
COETMHEHMI
[TepBble MOMBITKY KiIaccUPUKAIIIH
51 XUMUYECKHUX 3nneMeHToB. [loHaTue o bubnuorexa TIOK
' https://m.edsoo.ru/00ad9ffa
IrPyNIax CXOAHBIX AIEMEHTOB
[Iepuonuueckuii 3ak0H U
52 [lepnoauyeckas cucreMa XUMHYECKUX bubmmorexa TIOK
pHod https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MeHaeneeBa
53 [Tepuonst TITTBI, 1O, TTbI bubmmorexa [JOK
PHOIBT, TPYTITRL, TOpyT https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubmotexa [IOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CrpoeHue 3eKTPOHHBIX 000JI0YeK
. bubmuoreka [IOK
55 aToMOB 21eMeHTOB [leprnonnueckoin

cuctemsl J[. V1. Menneneena

https://m.edsoo.ru/00adabbc
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XapaKTepI/ICTI/IKa XUMHNYCCKOT'O
9JICMCHTA I10 €I0 IMOJIOKCHUIO B

butmoreka [IOK

>6 [Iepuonuueckou cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoanyeckoro 3akoHa s
57 pa3BUTHS HAyKH U TipakTuku. [1. . bubmuotexa LIOK
MenneneeB — y4E€HBIN, IEAATOTr U https://m.edsoo.ru/00ada96e
TPAKJAHUH
DJIEeKTPOOTPULIATEILHOCTh aTOMOB bubmmnorexa [JOK
58
XUMHUYECKUX BIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka IIOK
59 Hornast xuMureckas coisb https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHas XuMU4ecKast bubmuotexa LIOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas XuMU4ecKas bubmuotexa LIOK
CBS3b https://m.edsoo.ru/00adaab9
butmoreka [IOK
62 CTeneHb OkHCICHNA https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC bubanoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEHU bubmorexa HOK
https://m.edso0.ru/00adb076
65 KontpomnbHnas padora Ne4 no Teme bubnmoreka [IOK
«Ctpoenue aroMa. XUMHUYECKasl CBSI3bY https://m.edsoo.ru/00adb486
66 PesepBHbIii ypok. O60011ICHHE 1 bubnuoreka [JOK
cucTeMaTu3alusa 3HaHuu https://m.edsoo.ru/00adb33c¢
67 PesepHbIii ypok. O6001IeHHE T bubmuorexa LIOK
cucTeMaTu3alnusa 3HaHUU1 https://m.edsoo.ru/00ad9cb2
68 PesepBHblil ypok. O0001ICHNE U bubnuoreka [IOK
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CHUCTCMAaTu3anua 3HAHWH

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosmmyecTBo 4acos JICKTPOHHBIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie | IlpakTndyeckn
n/n Bcero u3y4deHusi | oOpa3oBaresibHbIE
padoThI e padoTbl
pecypcebl

[Teproguueckuii 3aKoH.

| [Iepnonnueckas cucrema | bubnuotexa LIOK
XUMHYeCKHuX 3jemenToB /I, 1. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKHX HJIEMEHTOB 1 bubmorexa LOK

. https://m.edsoo.ru/00adb6b6

MIEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HomeHKIaTypa | bubnmoreka [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buner xuMuueckol CBSI3U U TUNEI 1 bu6moreka [IOK
KPUCTAJIIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbhas pabora Nel no Teme

5 «[ToBrOpenue u yrnyoneHue 3HaHUN 1 1
OCHOBHBIX pa3/ieJIoB Kypca 8 Kiaccay

6 Knaccugukarms Xummaeckux | bubmunoreka [JOK
pEeaKUil 10 pa3IMyHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHUYECKON

7 eaknuu. IIoHsTHE O TOMOTr€HHBIX U 1 buGmorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUSIX
[TonsiTHe 0 XUMHYECKOM PABHOBECHUHU.

g DakTOphl, BIHIIONME HA CKOPOCTh | bubmmoreka [IOK

XUMHYECKON PC€aKru U IMOJIOKCHUEC
XUMHNYECKOI0 paBHOBECHA

https://m.edsoo.ru/00adc28¢c
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OKXHUCITUTEIIFHO-BOCCTAHOBHUTEIILHEIE

bu6moreka [JOK

IIPUMCEHCHUC

9
peakunu https://m.edsoo.ru/00adcade
Teopust IIEKTPOTUTUYECKOU
10 ncconnanuu. CHIbHBIE U clla0ble Bubmorexa OK
o HHaTH. https://m.edsoo.ru/00adcd68
IEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peaKIuu bubmmorexa IOK
yp peakdl https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIPEJACTABICHUN bubnmorexa OK
puﬂ https://m.edsoo.ru/00add5d8
00 AIEKTPOITUTHIECCKOM TUCCOIUAITIN
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpeaCTaBIEHUNA 00 bubnnorexa HOK
pea } https://m.eds00.ru/00add8b2
IEKTPOITUTHIECCKOU TUCCOIMAIINN
14 TTougatue o runponuse conei Bubmorexa OK
b https://m.edsoo.ru/00add9d4
15 O06o01IeHre U CUCTEMaTH3aLUs bubauoreka [IOK
3HAHUHI https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Pentenne sKkcnepuMeHTaIbHBIX Bubmorexa OK
p https://m.edsoo.ru/00addbfa
3aJau»
KontponpHas pabora Ne2 o teme
17 «DIEKTPOIUTHUECKAS JUCCOLAAIIUA bubnnorexa HOK
p A MM https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUH B PACTBOPAX»
OO01as xapakTEPUCTUKA IaJIOr€HOB.
18 Xnanecfne CBI;ﬁCTBa Ha IIpuMepe buGmorexa IIOK
P P https://m.edsoo.ru/00addfe2
xJiopa
XsopoBonopoa. CossiHast KUCIIOTa,
. bubmuorexa [IOK
19 XAMHUYECKUE CBOMCTBA, MTOJyUYECHUE,

https://m.edsoo.ru/00ade104
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[TpakTrueckas padota Ne 2 o Teme

20 «ITonmyyeHue CONTHON KUCIIOTBHI, bubmmorexa [JOK
. . https://m.edsoo.ru/00ade348
M3Y4EHUE €€ CBOMCTBY
Boruncnenus no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIHii, €ClIU OIUH U3 bubmmoreka LIOK
https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
” OO01mas xapakTepucTUKa MEMEHTOB bubmmoreka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
ANIOTpOTHBIE MOAU(PUKAIIUN CEPHI.
73 Haxoxnenue cepel 1 €€ coenMHEHNI bubmuotexa [IOK
B npupozae. XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoniopoj, cTpoeHue, bubmuotexa LIOK
¢u3nUecKre U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuapl cepbl. CepHas KHCIIOTA,
25 ¢bu3nUecKre 1 XuMHUIECKHe bubnuorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, NPUMEHEHHUE
XHUMHWUYECKUE PEAKLIUH, JICKAILNE B
OCHOBE ITPOMBIIIUIEHHOTO criocoba
26 ITOJIy4E€HUS] CEPHOU KUCIIOTBI. bubmuotexa LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KAIOIEH CPellbl COETMHEHUSIMU
cepbl
7 Brruncinenne MaccoBOM JOJIM BBEIXOIA bu6mmoreka [JOK
NPOYKTA PEAKIUNA https://m.edsoo.ru/00adec8a
OO61as xapakTepucTUKa AIEMEHTOB
)3 VA-rpynmsl. A30T, paclipoCTpaHEHHE bubnuotexa LIOK

B IIpHUpoOJIE, PU3NUECKUE U
XUMHUYECKHE CBOWCTBA

https://m.edsoo.ru/00adeea6
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AMMUak, ero puzndeckue u

29 XUMHYECKHE CBOMCTBA, MOJYYCHUE U bubmmorexa [JOK
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padota Ne 3 o Teme
30 «ITonyuenue aMmmuaka, U3y4eHHUE €ro Bubmrorexa LIOK
i https://m.eds00.1ru/00adf180
CBOMCTB»

31 A3zoTHas Kucnora, e€ puzndeckue u bubnuorexa HOK
XAMUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHUS B KAYECTBE MUHEPAJIbHBIX

32 ynoopenuii. XuMuieckoe bubnrorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIeH CpeJibl
COCIMHEHMSIMU a30Ta
®Docdop. Oxenn pocdopa (V) n
33 (bocg)oll))ﬂaﬂ Kncn(i)Ta,q)(bI/FI)m(qe)CKHe u bummorexa [IOK

N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTYYECHUE
UcnonwzoBanue Gocdaros B

34 Ka4eCTBE MUHEPAJIbHBIX yI0OpEHUH. bubnuoreka LIOK
3arpsi3HEHUE MIPUPOTHON CPEBI https://m.edsoo.ru/00adfc20
dbocharamu
Vraepon, pacupocTpaHeHHUE B

35 an/IpIz)z[e, I()bmlfqecfue U XUMHUYECKHE bubnmorexa LIOK

N https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcunpl yrepozaa, ux GU3n4ecKue u

36 XUMHYECKHE CBOMCTBA. bub6moreka [JOK
DKOJIOTHYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHIoM yriepona (IV)

37 VYronbHas KUCIIOTa U €€ COMu bubamorexa TIOK

https://m.edsoo.ru/00ae006¢c
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[TpakTuueckas padota Ne 4 o Teme
"I[lony4yeHue yrieKkucioro rasa.

bubnmmorexa [IOK

38 KauectBennas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
1oH"

[TepBoHauanbHBIEC TOHITHS 00

39 OPraHMYEeCKHUX BEIIECTBaX KaK O bummorexa [IOK

https://m.edsoo.ru/00ac054¢
COEIMHEHMSIX YITIepoaa
40 KpemHuii u ero coenuHeHust bubmorexa IIOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCHEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuoreka [IOK
«BaxuHelmme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHECHMUSD
KonTponsHas padora Ne3 o Teme

42 «BaxkHenme HeMeTaubl U UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0el8
COCMHCHHUSI
OO6m1as XxapaKTepUCTHKAa XUMUYECKHIX
3JIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBs3b U bubnmoreka [JOK
METAJNINYECKAs KPUCTAIINYECKas https://m.edsoo.ru/00ael103e
pemérka. @u3nyecKue CBOMCTBA
METAJIJIOB
XUMHYECKHE CBOMCTBA METAIIIIOB.

44 ONEeKTPOXUMUYECKUH P bubnroreia LIOK

N https://m.edsoo.ru/00ael156
HanpsHKEeHUI METaJIOB
45 OO6mmue cnocoOb! MOTyYeHUS bubmorexa [IOK

MeTtaiioB. CruiaBel. Beruncnenus no
YPaBHEHUSIM XUMHUYECKUX PEaKIIHil,
€CJIM OINH U3 PEAr€HTOB COAEPKUT

https://m.edsoo.ru/00ael 156
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IIpUMCECU

46 [TonsTHE O KOPPO3UU METAILIOB bubmmorexa LIOK
https://m.edsoo.ru/00ael278
bu6moreka [JOK

47 [lenounere MeTanel https://m.edsoo.ru/00ael14b2

43 OKcuabl ¥ TUIPOKCUIBI HATPUS U bubmuoreka [IOK

KaJIust https://m.edsoo.ru/00ae14b2

49 [lenoyHo3eMeTBbHBIE METAILIBI — bubnuorexka HOK

KaJILIIUA 1 MarHui https://m.edsoo.ru/00ael 5e8

50 Baxxueiiime coequHEHUS KaJIbIIU bubmmorexa IIOK
https://m.edsoo.ru/00ael5¢e8

51 O06o006mmeHne 1 cucTeMaTHu3aIus

3HAHUH
JKEcTKOCTE BOJIBI M CLIOCOOEI €€ bu6mmoreka [IOK
52
YCTPAHEHUS https://m.edsoo.ru/00ac1886
[IpakTrueckas pabora Ne 6 o Teme
53 "YKECTKOCTE BOABI U METOMEI €€ bubmmorexa LHOK
" https://m.edsoo.ru/00aclae8
YCTpaHECHUS
. bubmuorexa [IOK
>4 AIOMHHHH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOWCTBA OKCHJIA U bubmmnorexa [JOK
55
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka IIOK

36 HKezneso https://m.edsoo0.ru/00ac1d86

57 OKcuibl, TUAPOKCHUIIBI M COJTH JKeTIe3a bubnuoreka [IOK

(I1) n >xene3a (I11) https://m.edsoo.ru/00ae35¢6

58 O06o0mmenue 1 cucTeMaTH3aIus

3HAaHUH
59 [TpakTuueckas padora Ne 7. Pemnienne bubmmoreka [{OK
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AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TeMe
«Bakuenme MeTajuIbl U UX
COCIUHEHUS

https://m.edsoo.ru/00ae3de8

Brranciaenus no YpaBHCHUAM
XHUMHUYCCKHUX pCaKHHﬁ, €CJIM OAUH U3

60 peareHTOB JIaH B U30BITKE WU 1 bubmuotexa LIOK
COJIEPKUT NpUMeCH. Boruncinenus https://m.edsoo.ru/00ael1750
MacCOBOH J0JIM BBIXOJa MPOIYKTa
peaKimmn
61 O06o011ieHre 1 cucTeMaTu3anus 1
3HAHUI
KonTponbhas pabora Ned o Teme
62 «BaxkHenmme MeTalibl U UX 1
COCJIMHEHUS
63 BemecTBa 1 marepuaisl B | bubnuorexa [IOK
MOBCEIHEBHON KU3HU YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE | bubnuorexa LHJOK
OKPYKAIOILIEH CPEJIbI https://m.edsoo.ru/00ae4270
65 Ponp xumMuu B perieHun | bubnuorexa [JOK
9KOJIOTMYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
PesepBHblitl ypok. O60011eH1e 1 bubmorexa [IOK
66 . 1
cUcTeMaTHu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O60011eHue u | bubnuoreka LIOK
cucTeMaTHU3alusa 3HaHUU https://m.edsoo.ru/00adb33c¢
68 PesepBHrlit ypok. O600111eH1Ee 1 1 bubnuoreka LIOK
cucTeMaTHU3alusa 3HAaHUU https://m.edsoo.ru/00ad9cb2
OBULIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
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METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






