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Pabouyas nporpamma
yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»
AJ1s1 00y4aroIUXCcs HA YPOBHE OCHOBHOTI'O 0011ero 00pa3oBaHus
8 — 9 kaaccwpl
HOACHUTEJIBHAS 3AIIUCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCHUTAHUSA U € Y4ETOM KOHIENLUHU MIPENojiaBaHus y4eOHOro rnpeaMmera
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusix Poccuiickoit denepannu.

[TporpamMa mo XumMuM Ja€T NpeACTaBICHHE O LesaX, oOwed crpareruun oOydeHus,
BOCIIUTAaHHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelycMaTpUBaeT paclpeelieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPOrpamMmbl [0 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEPKAHUS, PEKOMEHIYEeMYI0 I0CIIe0BaTeIbHOCTh
U3YUEHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX M BHYTPHIIPEJAMETHBIX CBSI3€H, JJOTHKH y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BO3MOKHOCTH IpeaMeTa i
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011er0 00pa3oBaHus, a TaKKe TPeOOBaHUM K pe3ylbTaTaM 00y4eHHs] XUMHH
Ha YpOBHE LieJeil u3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO yYEOHOT0 COlEpKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (pOpMHpOBaHUS MUPOBO33pEHUsI 00y4darolerocs, ero
IpeCTaBIeHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIE XUMHUEH
IIPEJICTaBICHUSI O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss TI00adbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U HKOJIOTUYECKOM 0€30I1acHOCTH, MPOOJIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3alMid BO3MOXKHOCTEH JJIsi camMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUECKUX CHOCOOHOCTEH oOydaromuxcs,
HaBBIKOB MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCHOHATBHON 1eSITeTbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaroM B (POPMHPOBAHUHU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K TMPHUPOJAE, K YEIOBEKY, BHOCHT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU OOecredyMBaroTCsl CHelU(UKON colep:kaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS TNeJarornyecku aganTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMUMUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATUH XUMUHU, OCHOB HEOPIraHUYECKOH XUMHU U
HEKOTOPBIX OTAETBHBIX 3HAUUMBIX TOHSATHIH OPraHu4YeCcKON XUMHH.

CrpykTypa conepkaHHs IPOrpaMMbl 110 XUMHHM C(HOPMHUPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoja kK eé m3ydeHuto. CopepixaHHe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. O0e 3TH CHCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl 110 MPUHLUIY IOCJIEIOBATEIbLHOTO Pa3BUTHs 3HAHUKH Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUM aToMa U XMMUYECKOH CBSI3H;

— IpEeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BEILIECTB B pPAaCTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBINOJIHASL (DYHKIHUU OOBSICHEHHS U NPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHUS U MOJTYYSHHs U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH HaydyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJBbL,
LIEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAHUIO U METOJlaM I03HaHus B Hayke. M3yuenne xumun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW M3 paHee M3YUYEHHBIX YYEeOHBIX MPEAMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JESATEIbHOCTH YEJIOBEKA U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (pOPMHUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0O0OIIEHWH MHUPOBO33PEHYECKOTO0 XapakTepa, S3bIka HayKH, B
IPUOOIIEHNHN K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
dbopMUPOBaHUM ¥ PA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH TPaBUIl OE30MaCHOTO
oOpaleHus C BelIeCTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHUE
npuoOpenu Takue e, Kak:

— (opMHUpOBaHKE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PpEIIeHUH, CHOocOOHOM amanTupoBaThes K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKOe MpHOoOIIeHHe oOyJaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHUS,
(opMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEeATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTENbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOM U €CTeCTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATH U OLICHMBATH SIBICHUS OKPYXKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMHH, TNPUMEHATh MX TMpPH peleHuH npobieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromumxcs I'yMaHUCTHYECKUX OTHOUICHUH, TOHUMaHMs [IEHHOCTU
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLleW MpUpOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HaIIPaBJICHHOCTU AaJbHEHUIIero 00yueHHs.

OO61iee yuCio YacoB, OTBEAEHHBIX I M3yYEHUS XMMHHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanusi, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poib XMMUM B JKM3HM 4YelIOBEKa. XUMHs B CUCTEMe HayK. Tena u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTa B COCJUHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmMoCBA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIeCTB. XUMUYecKue ypaBHeHHd. Kiaccupukanus XuMHUUECKUX peakiuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpamieHus ¢ j1a0opaTOpHbIM O0OpYIOBAHHMEM, HW3YYEHUE U OINUCaHHE (U3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mella ¢ KUCIOTOMN) SIBIIEHUH, HaOII01eH e
U ONKCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHnue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMoJeicTBue sxenesa c pactBopoM coiau menu (), m3ydenme crnoco6oB
paszeneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3y/IbTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJieIe MoKy (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cMechk razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MONMy4deHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAH(pUKAIUS
KHCIIOpO/Ia.

TemoBoil 3(dexT XuMHUECKONW peakIuH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- H
OHAOTEPMUYECKUE peakuMH. TomnmBO: yrosb M MeTaH. 3arpsi3HEHHME BO31yXa, YCHICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Bomopoia B INPUPOIE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MounsipHblii 00BEM Ta30B. PacuéThl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanuss oKcHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenkmaTypa
OKCcU0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmyyeHne okcuaos.
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OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa xucinot. @usndeckue 1 XUMUYECKHE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHUYECKUX COCUHEHU M.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpalleHus ropeHus (moxkapa), 03HaKOMJIEHUE C
oOpa3liaMi OKCHIOB M OIUCAHWE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaom wmemu (1)
(BO3MO>HO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Momnb, uccnenoBaHre OCOOEHHOCTEH PACTBOPEHHMs BEIIECTB C PAa3IMYHOM pPAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHUE OOpa3IlOB HEOPraHWUYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalau3aluud, I[OJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMWI, BBITECHEHHUE OJIHOTI'O
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJLIBI, TAJOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szpep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepunonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pagnuyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmveckoro 3akoHa u I[leproaudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. JI. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpomecchbr
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIHI (TOpEHUE, PEaKLIUU PA3JIOKEHHS, COCTUHEHNS).
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Mesicnpeomemmuuie ceasu

Peanuzanus MeXnpeaMeTHBIX CBSI3€H MPHU M3YYEeHUH XMMMHU B 8 KJIacce OCYLIECTBISAETCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK ¥ IOHSATHIA,
SBJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKIIA.

OOmue ecTecTBEHHO-HAy4HbIC IOHATHSA: HAy4HbIM (akT, TUmores3a, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®dusmuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIMJ, H30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUM 3aps], BEUIECTBO, TE€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIle.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasl peaKIus

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMU4YecKux diemeHtoB J[. .
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOMCTB XUMHMUYECKUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUsl U UX COEAMHEHUH B COOTBETCTBHM C
HOJIOKEHHUEM 3JIeMeHTOB B [lepruonnyeckoii cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMA KPUCTAJUIMYECKOM PEETKH M BHJA XMMUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakuil 0 pa3IUYHbIM IpU3HaKaM (0 YUCIy U COCTaBy
YYacCTBYIOUIMX B peakIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTaiu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHHUS.

[TonsiTue o ckopocTh xumuyeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonsatue o
karanu3e. IloHsatne o XumuueckoM paBHOBecHU. DaKTOpbI, BIHAIOINIME HAa CKOPOCThb
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOT0 OajaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuu. CuiabHbIE U CllaOble AIEKTPOTHUTHI.

Peakunu moHHOro oOMeHa. YciI0BHS NMPOTEKAaHUs peaklUii MOHHOTO OOMEHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
NpeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUu Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIECTB —
METaJUIOB W HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaATpHs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUu OT BO3ACHCTBHS PA3IUUHBIX
(akTOpOB, UCCIEIOBaHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IMpolEcca AUCCOLMALUN
KHUCJIOT, IIENOYe M cojedl (BO3MOJKHO HCIIOJI30BAHME BUJEO MAaTEpUANIOB), IPOBEIECHUE
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OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OINbITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUil (FOpEeHHE, pEaKUUu pPas3IoKEHUs, COCAUHEHHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TrajgoreHoB. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHBIC
crenieHu okucineHuss. CrtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M uesoBeka. BaykHelme Xiaopuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne U (pu3MuUecKue CBOMCTBA NMPOCTBHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (U3NYECKHE U XUMHUYECKHE CBOICTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduyeckue). XUMHUYECKUE pPeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHHusl cepHoi KucioTel. [Ipumenenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B MpUpoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollell cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapaktepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUs. A30T, paclpoCTpaHEHHE B NpUpoJe, (QU3MYECKHEe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYecKHue
CBOICTBa, nonydeHue u npuMeHeHne. Coau aMMOHMSI, UX (U3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHMS. A30THas KHCIIOTa, €€ IOJydeHHE,
¢uznueckue M XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOMIeH cpeabl COSAMHEHUSIMU a30Ta (KUCIIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, noiyyeHue. Mcmomnb3oBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOPEHHI.

OObmas xapakrepuctuka s7aeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, alIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XUMHUYecKue cBoiicTBa. Ancopoius. KpyroBopor yrieposa B mpupoe.
Oxkcupapl yriaepoaa, ux (pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEeHHEe. DKOJIOTUYEeCKUe MPOoOJIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a II100aIbHOTO TMOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3p@eKT. YronbHas KucioTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAaX KAaK O COCIMHEHMSX YIiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJIMIEpPUH, YyKCycHas Kkuciora). IlpuponHsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX NEpPepadOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMOIOTUYECKN Ba)KHBIX BEIIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHUMH.



Kpemuuii, ero ¢Qusuueckre W XUMHYECKHE CBOWCTBA, IONYYCHHE M IPUMECHCHHUE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpeacrtaBieHus o0 okcuae kpemaus (1V) u
KpeMHUEBOU KucioTe. CHITMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeiinme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIeMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacHOTO UCIOJIb30BAHUS CTPOUTEIIBHBIX MAaTEPUATIOB B TOBCEAHEBHOMN KU3HMU.

Xumuueckuii IKCnepumenm:

W3YyYeHHE 00paslloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOW KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (QU3NYECKUe M XUMUYECKHE CBONCTBA TAJIOTCHOB M MX COCOUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEpUaoOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TaJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHanoB), HaOImOJeHHe Tmporecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yYEHHUE XUMHUUYECKUX CBOMCTB pa30aBiIeHHON CEpHOM
KHUCTIOTHI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH U HaOIIOJIeHUE IpHU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, docdopa m MX COCITUHEHUH
(BO3MOYKHO HCIIOJIb30BAaHHUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (PochOpHBIX ynoOpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTATMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojydeHue, COOMpaHue, paclo3HaBaHue
Y W3y4YeHUE CBOMCTB YTJIEKHCIIOTO Tra3a, MPOBEJEHHWE KaueCTBEHHBIX pPEaklMii Ha KapOoHAT U
CHUJIMKAT-UOHBl M W3Y4YEHUE TMPU3HAKOB HX TMPOTEKAaHUs, O3HAKOMJIEHUE C MNPOAYKIUEH
CHUJIMKATHOW TPOMBINIJIEHHOCTH, PEIIEHNEe SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Baxuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M MX COeTUHEHUSI

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX DJIIEMEHTOB — METallIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumudyeckux 3emeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckas CBSI3b M METAJUIMYECKas KpHUCTAJIMYecKas
pemeéTka. DIEeKTPOXUMUYECKUN psAll HaNpshHKeHUW MeTauioB. DuU3MYecKne W XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOmue crnocoObl MoMy4eHusi MeTaioB. [loHATHE O KOPPO3UU METaIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: TOJOKeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJI€MEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCUBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W Kajdblui: moyiokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHtoB JI. M. MeHneneeBa, CTpo€HHE HMX aTOMOB, HaXOXJEHUE B
npupozae. PU3NYECKUEe U XMMHUYECKHE CBOMCTBA MarHusl U Kajiblusd. BaxkHelme coeauHEeHUs
KanbIust (OKCU, TUAPOKCU, cOoNn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHto [ U.
MenneneeBa, CTpO€HHE aTOMa, HaxoXJeHUe B npupoae. Ousznyeckue U XUMUUECKUE CBOWMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATIFOMHHHSL.

Kenezo: mnonoxenune B Ilepuonuueckoit cucreme xumuueckux »snemeHtoB J[. .
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Ouzndeckue 1 XMuMUYECKHUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u comu skenesa (I1) m xenmesa (lll), ux cocra, cmoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C OOpa3llaMH METaUIOB W CILJIAaBOB, HMX (PU3UUYECKUMHU CBOHCTBAaMH,
U3YYEHUE PE3YJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO HMCIIOJNb30BaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEN B3aMMOJIEHCTBUS OKCUA Kb U HATPUS C BOJIOM (BO3MOYKHO MCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJdblus, AIIOMUHUS, LIMHKa, xkene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCHU]IA LIMHKA, PELIEHHE SKCIEPUMEHTAJIbHBIX 3aa4 110
TeMe «BakHelre MeTauibl U UX COSAUHEHUS».

XHuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HM 4YeloBeKka. be3omacHoe MCIoyib30BaHKE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momomip Hpu XUMHUYECKMX OXKOrax Hu
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYKaollel cpepbl (MpeaeabHas JOMyCTUMasi KOHIEHTpalus
Beniects, gainee — [1/IK). Pons Xxumuu B penieHuu 3KOJIOTHYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepralioB (CTEKIIO, CIIaBbl METAIJIOB, TOJIMMEPHBIE MAaTEPUATIBI).

Meoscnpeomemmnwie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3y4YEeHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mme ecTeCTBEHHO-HAYyYHbIE TOHSTHS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHNUE, MOIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTEpUAIIbI.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, HW30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIGKTPUYECKUI 3apsl, MPOBOJHUKH, IOIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMUECKas pElETKa, CIUIaBbl, (U3NYECKHE BEIUMYMHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajdbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpANIbl, TOPHBIE TIOPOJBI, TIOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0O0pa30BaHUS
JIOCTUTAIOTCS B X0/1e¢ 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBUJIaMU M HOpPMaMU IOBEJIEHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINN 00yIarOIIUXCS.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMON TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMHA W PACHIMPEHUE OIbITa JIEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBOH M OTCYECTBCHHOW XWMHUH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOMCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUICKTHBE, KOMMYHHKATHBHOU KOMIICTCHTHOCTH B 00IIeCTBEHHO MOJIE3HOH,
yueOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM H JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH Y4EOHBIX, TO3HABATEIBHBIX 33/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOITIOHMMAHHUIO W B3aUMOIIOMOIIM B TIPOIIECCE 3TOH Y4eOHOH NesaTeIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBEJIEHHUE M TOCTYNKH CBOUX TOBapHIlEHd C TO3WIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHHUS ITOCIICJICTBUH MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PECHUYCCKUE  TPEJCTABJICHUS O  BEHMIECTBE M  XHMHYECKOM  PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YeNOBEKa ¢ MPUPOTHON Cpeoi, O posu
XUMHH B IIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HAIPABIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOaeMbIX TMPOIECCOB W SIBICHUW, IMO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATypOH, MOCTYIMHBIMH TEXHUYCCKHMMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIPABIICHHOCTH W YPOBHS OOYUYCHHS B TaTbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3JI0pPOBBI 00pa3 JKW3HHM, OCO3HAHWE TMOCIEACTBHI U HEMPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH NpU OOpallleHMH ¢ XMMHUYECKHMMM BEUIeCTBaMH B OBITY W peajbHOM
KHU3HU;

5) Tpy10BOT0 BOCIIMTAHUS

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudyHOro pojia, yBaKeHHUE K
TPyAy H pe3yibTaTaM TPYIOBOM MAEATEIHLHOCTH, B TOM 4YHCIIE Ha OCHOBE NPUMEHEHUS
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OPEIMETHBIX 3HAHWH 10 XWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUU
IPOJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpese;

6) IK0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTMYECKHU 11es1eco00pa3Hoe OTHOLIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M IICUXMYECKOMY 3I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/ICHHSI TPaBUiI 0€30IaCHOTO TIOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIFONCH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PEIICHUs
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENOH, Ul MOBBIIIECHUS YPOBHS 9KOJIOI MYECKOU
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIEM U MyTeH WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILUICHUS, YMEHHUsI PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHOM, KOMMYHUKATUBHOMN M COLMATIbHOM IMPAKTHKE.

METAINPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMeTHBIX pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIECHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIBb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MpeAMETOB (pOpMUPOBATH MPEACTaBICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENbHEIC,
KOMMYHHUKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpbIE OOecreduBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4€OHO 1€ TeNbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS TP OCBOCHHMM 3HAHMIA:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATUH (BBIIENATH HUX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITUSMH), UCTIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU s KJIacCUPHUKAIUU
XUMUYECKHUX BEUIECCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3H
MeXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHBIE, I€yKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUECHUS;

YMEHHME MPUMEHTh B Mpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBBIBATh LIMPOKO
PUMEHSIEMbIE B XMMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YpaBHEHHE XHMHYECKOM peakluud — NpU peleHUH Yy4eOHO-
MIO3HABATENIBHBIX 3a/1a4, C Y4ETOM OSTHX MOJENbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKUA H3YYAaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbIE CBSI3U U
[IPOTUBOPEYHS B U3yYaEMBIX NIPOLIECCAX U ABJICHUSIX.

Ba3oBble uccienoBarebCKkue 1eiCTBHA:

YMEHHUE MCIOJIb30BaTh IIOCTABIECHHBIE BOIPOCHI B KAue€CTBE MHCTPYMEHTA IIO3HAHMS, a
Takke B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHMUI;

npUOOpEeTEeHNE ONbITa MO IUIAHUPOBAHMIO, OPraHM3allud U TPOBEJICHHIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0II0JaTh 3a XOJIOM IPOIIECCca, CaMOCTOSITEIbHO MTPOTHO3UPOBATh €T0
pe3ynbTar, (opMyIHpOBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOIO OINbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJCIaHHOM padoTe.

PatGora ¢ unopmaunmeii:
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yMEHHUE BBIOUPATh, aHATU3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIUIO PA3INIHBIX BUIOB
U GOpM IIPEICTABICHUS, IOIYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (Hay4HO-IOMYJISIpHAs IUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IIPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aMPOCHI PU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIBb30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpenCTaBICHUS
UHPOpPMALIMUM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpamMMamu,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B IIpolecce y4yeOHOM M HcCiel0BaTeNbCKON
NEeSITeIbHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIOPTA
Ha COCTOSIHME OKPY’KaroLle MPUPOJHOM Cpe/ibl.

KoMMyHUKaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe el cTBUA:

yMEHHUs 3aJaBaTh BOIpPOCH (B XoJe auanora M (W) AUCKYCCHH) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIHFHO BBIIIOJHEHUS
IpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYCHHbIE Pe3yJIbTaThl TO3HABATEIBHOMN IESTEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PE3YJIbTAaTOB BBINOJHEHUS XUMHUYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTU MPH PEIIeHUH BO3HHUKAIOMIMX IMPOoOJeM Ha OCHOBE Ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeesIeHNe KPUTEPUEB 1O OI[EHKe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIEe yHHBepcaibHble Y4eOHbIe AelicTBUA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh eI IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJrOpUTM JIEHCTBUHA NpHU
BBHIITOJIHEHUH 33JaHUH C Y4ETOM TMONydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBUE IMOJYYEHHOTO pe3yibTara 3asBJICHHOM LienH,
YMEHHE HCIOJIb30BaTh U aHATTM3UPOBATh KOHTEKCTEHI, TPe/IaraeéMble B YCIIOBUH 3/ IaHUI.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPeE3yJIbTAaTOB 10 OCBOEHHIO O0053aTEIbHOIO COAEPIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exepanpbHOW pabouell MporpaMMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydJalolmuMucs Hay4dHble 3HAHUS, YMEHHS M CIOCOOBI JAeWCTBMI, crneuuduueckue s
OpeIMETHON 00sacTH «XUMUS», BUIBl JAEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xonHuy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyIa, XUMUYECKUI

JJIEMEHT, NPOCTOE BEIIECTBO, CIOXXHOE BEILIECTBO, CMeCh (OAHOpPOAHAs U
HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JOJsi XHMHUYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peaKiysl, Kiaccudukanus
pEaKMii: peaki COeANHEHMs], peaKIUK Pa3IokKEeHUs, PEAKIIMN 3aMELICHUs, PEaKIIUu
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o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEaKIIMU, TETNIOBOM 3 (PEKT peakluy, sipo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paguyc aromMa, XMMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHasl KOBAJIGHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KAaTMOH, AHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HNOHSITUM W NIPUMEHATH 3TH
MOHSTHS IIPU OMUCAHUH BEILECTB U UX MPEBPAIICHUL;

® UCHOJb30BATh XUMHUYECKYIO CHUMBOJHUKY U COCTaBJIICHUS (OpPMyN BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIUHEHMHA 1O QopMmyliaM, BHJ XUMHYECKOW CBS3U
(xoBaJIeHTHas M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1€eMOHCTPUPOBATh
NOHMMAHUE MMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxkenuss B Ilepuonuyeckoil cucreme, 3aKOHOB COXPaHEHHs] MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

® ONUCHIBATh U XapakTepu3oBaTh TabiauuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymmna (A-rpynma)» u
«mmobounass moarpynmna (b-rpymma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusi, KOTOpble UMeroTcs B Tabnuue «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB /[[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpenesneHre ux 1o 3JIeKTPOHHBIM CII0SIM);

e Kjaccu(UUUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIeCTBA, XUMUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKkIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (ONMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX
KJIaCCOB,  IIOATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH MPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBHSIX;

® BBIYNCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 10 (hopMyJsie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEILlECTBa B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPaBHEHUIO XUMUYECKOM peakluu;

® [IPUMEHATh OCHOBHBIE OINEPALIMH MBICIUTENBHON AESITEIBHOCTH — aHAIM3 U CUHTES,
CpaBHEeHHE, 0000IIeHUE, CUCTEeMAaTH3aINI0, KIAaCCU(UKALMIO, BBIBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — ISl M3Y4Y€HHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEeasIbHbIN U MBICIIEHHBI);

e (CleJOBaTh IMpaBMJaM TOJb30BAHUS XMMHUYECKOH TMOCYyIoM H J1abOpaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIa0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHIO
U coOMpaHUIO ra3o000pa3HBIX BEUIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEN U
KHCJIOT C TIOMOIILI0 HHIUKATOPOB (JIakmMyc, heHoadTaaenH, METUIOPAHK U APYTHE).

K xonmy oOyueHus B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMUYECKUH SJIEMEHT, aToM,

MOJIEKYJIa, NOH, KATHOH, aHWOH, IIPOCTOE BELIECTBO, CI0KHOE BELLIECTBO, BAJIEHTHOCTD,
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IIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKAs pPEaKlMs, XUMUYecKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSPHBIA 00BEM, PacTBOP, JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIu HOHHOrO OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHue, OOpaTUMble U HeoOpaTUMbIE pEaKluy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHME M BOCCTaHOBJIEHUE, AJIOTPOIMs, aM(OTEepHOCTb, XMMHYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYecKas), KpPUCTAJUIMUECKas pemérka, Koppo3us
METaJUIOB, CIIJIaBbl, CKOPOCTh XHMMYECKOHW pPEaKLIMH, HPEIeSbHO JOIycTUMAas
koHueHrpauus [I/IK Bemecrsa;
WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHH U NPUMEHATh 3TH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAILICHUN;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY Ul COCTaBlIeHUS (OpMyn BEIIEeCTB U
YpaBHEHMH XMMUYECKUX pEaKIHii;
ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEeAEIEHHOMY
KJlaccy coellMHeHHH 1o (opmynam, BHJ XMMUYECKOH CBS3M (KOBaJCHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, XxapakTep cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THII
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOIO BEIIECTBA;
packpeiBath cMbici [lepuonndeckoro 3akona /. . MenzaeneeBa nu 1eMOHCTPHPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyro ¢opmy Ilepuoanyeckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJ1aBHas noAarpynna (A-
rpynna)» u «mnobouyHas noxarpynmna (b-rpynma)», manble W Oonblive MEpPUOABI,
COOTHOCUTh O0O3HAuU€HUs, KOTOpbIE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHMS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsna A1apa, 00IIee YMCiIo 3JIEKTPOHOB U pacHpeIeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIMe 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M HX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOJArPYNI C YYETOM CTPOEHHS
UX aTOMOB;
KJIAaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3 deKTy, M0 U3MEHEHUIO CTENEHEeW OKUCIEHHUS] XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME W CHEHU(PUYECKHME XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasl OMKUCAHUE TPUMEPaMU MOJIEKYJISIPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIU;
COCTaBJIITh YPABHEHHUS HJICKTPOJIUTHYECKON TUCCOLUAIIMU KHUCIIOT, IEJI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlIUid,
NOATBEPXKJIAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
Pa3IMYHBIX KJIACCOB;
pacKpbIBaTh CYHUIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;
IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3INYHbIX YCIOBUSX;
BBIUHUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTA 110 (hopMyJie COEJMHEHNUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;
coOuoaTh NpaBWja IOJIb30BaHUS XUMHMUYECKOW TIOCYIOH U JIaOOpaTOpHBIM
0o0OpyIOBaHUEM, a TaK)Ke IpaBHia OOpalleHUs C BELIECTBAMHU B COOTBETCTBHU C
UHCTPYKLHUSMH 10 BBIMOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);
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MPOBOJIUTh PEAKIMHU, MOATBEPKAAIONINE KAUeCTBEHHBIM COCTaB pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWIHMKAT-, Cynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI H3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEILHON JEATEIBHOCTH — aHAJU3 U CUHTE3,
CpaBHEHHE, O0000IEHHEe, CHCTEMATH3AlMI0, BBIABICHUE MPHUYUHHO-CIEACTBEHHBIX
CBs3€M — JUIs M3y4YCHHs] CBOMCTB BEIIECTB M XMUMHUYECKUX PEaKIMH, €CTECTBEHHO-
HAyYyHbIC METOJbI [O3HAHUS — HaONIOJICHHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
SKCIIEPUMEHT (peanbHbIM U MBICTICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
K

Ne HanmenoBanmue pa3jiesioB u stz qachB n JyekTpoHHbIE (IU(PPOBLIE)

n/n TeM NPOrpaMMbl Bcero p;’g‘:ﬁ)‘:ﬂbm’le p;’ﬁt’;i?qem"e o0pa3oBaTe/ibHbIE PeCypchbl

Paspnea 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHS

XuMus — BakHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' NPAKTHYECKOHN JIESITeTIbHOCTH https://m.edso0.ru/7f41837c

yeJoBeKa

12 BemntecTBa 1 xummdeckue 15 0 0 bu6mmoreka [IOK

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

Htoro no paznemny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BeleCTB
21 Bosznyx. Kucnopon. [Tonsitue 6 0 0 bubnuoteka [JOK

' 00 oxcHmax https://m.edsoo.ru/7f41837c¢
29 Bonopoa.llonstue o kucnorax 8 1 1 bu6nmoreka [JOK

' U COJIAX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 0 1 bu6nmoreka [JOK

' OCHOBAHUAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 11 0 1 bubmuorexa [JOK

' HEOPraHUYECKUX COSTMHCHUI https://m.edso0.ru/7f41837c
2.5 0 0 0
2.6 0 0 0
2.7 0 0 0

Hroro 1o pasuery 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU
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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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK

3.1 XUMHYECKHX 3ieMeHToB J1. 1. ! 0 https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aToma
32 | Omcmmmre g 1 BuGaworexa LIOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubmuorexa [JOK
Hroro no pasaeny 15 https://m.edsoo0.ru/7f41837¢c
Pasznea 4. HazBanue
Hroro 0
Ha3Banue MmoayJist
PesepBHOE Bpemst 3 3 bubmorexa [JOK
p P https://m.edso0.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 68 5

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

9 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne i/ S — Beero KO6HTp0JILHLIe HpﬁaKaneCRne 06PA30BATETbHBIE
padoThI padoThI pecypesi
Pa3znea 1. BemmecTBO M XUMHYeECKHEe PeaKIU
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 0 bubmumorexa [IOK
' OCHOBHBIX Pa3JIelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS TUCCOIUAIIHS. 3 0 1 bu6mmoreka [IOK
' XMMUYECKUE PEaKIIUH B pACTBOPaxX https://m.edso0.ru/7f41a636
Htoro no paznemny 17
Pazgen 2. HeMeTa/JILI M X CO€IHHEHUSA
21 OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX 4 0 1 bubnuotexa [JOK
' anemenToB VIIA-rpynmesl. ["anorenst https://m.edsoo.ru/7f41a636
22 mewemnon ViApymii. Ceopan 66 6 0 0 BuGmorexa LIOK
COCITHHEHIS https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 1 1 Egsgl;ll(r);eeﬁgiorllfﬂ 112636
COCTUHEHUSI — :
OO01mas xapakTepuCcTHKa XUMHUIECKUX Bubmorexa [OK
2.4 anemeHToB |V A-rpynmsl. Yriepona u 8 0 2 https://m.eds0o.ru/7f41a636
KPEMHUW U UX COCIUHEHUS — :
Hroro no pazneny 25
Pa3znen 3. MeTaliIbl M X COCAMHEHUA
3.1 OO011e cBOIiCTBA METAIIIIOB 4 0 0 Brbmuotexa LIOK

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

bubmuorexa [JOK

3.2 Baxxselinme Metayuibl 1 UX COEIUHEHUS 16 https://m.eds0o.ru/7f41a636
Wroro no pazueny 20
Pa3znea 4. Xumusi 1 OKpysKalomas cpeaa

41 BemectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 Eubmorexa LIOK
' m p https://m.edso0.ru/7f41a636
Wroro no pazueny 3
PesepBHOE Bpems 3 Bronmozexa LIOK

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

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne KoJsnuecTBo 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Il/-l] Tema ypoka Beero KonrTpoabubie | IlpakTnueckue wysenus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 [Ipenmer xumuu. Poias xumuu B 1 0 0 bu6mmoreka [IOK
JKU3HU YeloBeKa. Teja v BemecTra https://m.edsoo.ru/ff0d210c
5 ITonsTne o MeTo1ax IMO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1
3 «[IpaBuna paboThl B 1abopaTopuu 1 1 0 1 bubnnoreka [JOK
npuéMbl 00paIieH s ¢ https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM
4 Yucteie BemecTBa ¥ cMecH. CriocoObl 1 0 0 bu6mmoreka [IOK
pasjeiaeHus cMeceit https://m.edsoo.ru/ff0d26ca
5 o aﬂﬁa%ﬁlﬁf o 1 0 1 bubmorexa LIOK
SACTICHIE CMECen PHMEPE https://m.edsoo.ru/ff0d28c8
OUYMCTKH NTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
6 ATOMBI H MOTIEKYJIEL . 0 0 https://m.edsoo.ru/ff0d2a6c
7 XuMHUUYeCcKue 3J1eMEHTHI. 3HAK! 1 0 0 bu6mmoreka [IOK
(CUMBOJTBI) XUMUYECKUX JICMECHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 [IpocTbie U ClIOXKHBIE BEIIECTBA 1 0 0 https://m.edso0.ru/ff0d2a6e
bubmuorexa [JOK
o AATOMHO-MOJICKYIAPHOE yHeHHE L 0 0 https://m.eds00.ru/ffod2d50
3aK0H IOCTOSIHCTBA COCTaBa
10 BEIECTB. XUMHUUIecKas hopmyIia. 1 0 0 bubnuorexa [JOK
BaJleHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OTHOCUTEIbHAs aTOMHAs Macca. 1 0 0 bubmuorexa [JOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHocuTENbHASI MOJIEKYJISIPHAS
Mmacca

https://m.edsoo.ru/ff0d323c

MaccoBas J0JI XUMHYCECKOTI'O

bu6mmoreka [IOK

12 SJIEMEHTA B COCAUHCHHH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6mmoreka [IOK
Monsipaasi macca https://m.edsoo.ru/ff0d5230
14 DOHU3NYECKUE U XUMUYECKHUE SBICHHUS. bu6mmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS 0 bubnnorexa [JOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. 0 bubnuorexa [JOK
XUMHUYECKHE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
| e e o ; B LOK
t P . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHIA
18 K;Iaicccll:lllgl) Ich:: HI/:[H);?I\/I/I: qe::J'II/IS()I(eHI/I}I 0 bubmmorexa [IOK
peard A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
19 muncronemmer. OGodmenc 0 BuSmmorera LIOK
1 JHCT . https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAaHUI
20 [IpoBepounas pabora 1o Teme bubnnoreka [JOK
«BelecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
0 | B o o Coom ; B LOK
Ayxa. poaL https://m.edsoo.ru/ff0d448e
npoctoe BeuectBo. O30H
| e e ok ; B LOK
POa (peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [loastue 00 okcuaax
CrocoOsbI OTy4YeHUsT KUCJIOPO/ia B Bubmorexa [IOK
23 1abopaTopuu U MPOMBIIUIEHHOCTH. 0

ITpumeHeHue Kucaopoa

https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TennoBoii 3¢ ekt XuMuIecKoi
pEaKIuy, IOHITHE O

bu6mmoreka [IOK

24 TEPMOXHMHUYECKOM YPaBHEHHH, IK30- 0 https://m.edsoo.ru/ff0d4790
1 DHIAOTEPMUUYECKHUX PEAKIIUIX
35 | Sarpmmenme noyaree, enocam o 0 Bumorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPALECHUS
2o | oo b o3 o e ; B LOK
i P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, H3y4EHUE €T0 CBOHCTB
27 Bonopon — anmemMeHT u mpocToe 0 bu6mmoreka [IOK
BelecTBo. HaxoxieHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 duznyecknue 1 XMMUYECKHEe CBOMCTBA 0 bu6mmoreka [IOK
Bojopoa. [IpuMeHeHre Bogopoa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IToHsATHE O KHCIOTAX U COIAX 0 https://m.edsoo.ru/ff0d50d2
30 Crioco0sl MoTy4eHust BOAOPO/Ia B 0 bubnuotexa [JOK
1abopaTopun https://m.edsoo.ru/ff0d4dd0
3| loreonmt wvogupasmte soxopons 0 Bumorexa LIOK
v oIp AOpoa, https://m.edsoo.ru/ff0d4f42
U3YYEHHE €r0 CBOMCTBY
30 MounsipHblii 00BEM Tra3oB. 3aKOH 0 bubnnoreka [JOK
Asorajpo https://m.edsoo.ru/ff0d542e
3| memcorsa rava n6 erc moscomony 0 Bu6moterca LIOK
- o https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MM 00BEMY
o | e b o ; B LOK
yp  peal . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUI ra30B
35 dusnyeckrue U XMMHUYECKHE CBOMCTBA 0 bu6nmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTHE 00 0 bubmmoreka [JOK

21



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

WHJIUKATOpax

https://m.edsoo.ru/ff0d59e2

Bopa kak pactBopuTes.
HacebliieHHbIe 1 HEHAChIILEHHbIE

bu6mmoreka [IOK

37 pactBopbl. MaccoBasi /107151 BeLIECTBA 0 https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padora Ne 5 o reme
38 «ITpuroroBiieHuE pacCTBOPOB C 0 bubmuorexa [JOK
orpeIeIEHHON MacCOBOM JI0JIEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 [TomyromoBast KOHTpoOJIbHAS paboTa. bubmorexa HOK
https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, 0 bu6mmoreka [JOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
p | oy nxmaneme cors ; Bucmorera LOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEpHBIX OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCCU(PUKAIIHS, 0 bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHnue U XMUMUYECKUE CBOMCTBA 0 bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, 0 bu6nmoreka [JOK
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITony4yeHue U XMUMUYECKUE CBOMCTBA 0 bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
171 HYE): HOMEHKJIAT
46 cclsgcoéi??imyf{)m;ﬂ iﬂinggil’/le 0 bubmorexa HOK
N ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktuyeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME 0 bubnuorexa [JOK
«OCHOBHBI€ KJIACChl HEOPTraHUYECKHX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
48 ['eHeTndeckas CBA3b MEXKIY 0 bu6mmoreka [{JOK
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

KJIaCCaMU HEOPTaHUYECKUX
COCIUHEHUN

https://m.edso0.ru/00ad9a50

O000111eHrE U CUCTEMATU3 AL

bu6mmoreka [IOK

49 3HAHUUN https://m.edso0.ru/00ad9cb?2
S0 "Conomme racon neoprammcers Buamorexa LIOK
", p https://m.edsoo.ru/00ad9ela
COCIMHCHUI
51| ammrsccnant snewertron, Hommme o 0 BuSmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH 1
52 [Tepnonuueckas cucrema 0 bu6mmoreka [JOK
XUMHYECKHX 31eMeHToB J1. 1. https://m.edsoo.ru/00ada52¢c
MenneneeBa
bu6mmoreka [IOK
53 Hepuozpt, rpyrier, TPy 0 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 0 bubnuotexa [JOK
saep. M3oromsr https://m.edsoo.ru/00ada342
CtpoeHune IIEKTPOHHBIX O60J‘IO‘{CKv Bubnmorexa [IOK
55 aTOMOB 3JieMeHTOB [lepuonnyeckoit 0 .
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B 0 bubmuorexa [JOK
[Mepuoaunueckoii cucreme /1. 1. https://m.edsoo.ru/00adag824
MeHnpaeneeBa
3nauenwne [lepuoandeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NPAKTUKU. [I. 0 bubnuorexa [IOK
N. MenneneeB — y4€HbIH, e1aror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB 0 bubnmoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHas xuMmudeckas CBI3b 0 bu6nmoreka [JOK
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https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

https://m.edsoo.ru/00adac34

60 KoBanenTHast nonsipHast XuMu4ecKkas 1 bubmuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHast HenomsipHas 1 bubmmoreka [IOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenens, okucienns 1 https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb076
65 O000I11IeHNE U CUCTEMATU3AIUS 1 bu6mmoreka [JOK
3HAHUM. https://m.edsoo0.ru/00adb486
66 O06o001IeHNe U CHCTeMAaTH3AINS 1 bubnuorexa [JOK
3HAHUHI https://m.edsoo.ru/00adb33c
bu6mmoreka [IOK
67 HToroBast KOHTpoNbHAs paboTa. 1 https://m.eds00.ru/00ad9ch?
bu6mmoreka [IOK
68 Pabota Hax ommbKamu. 1 https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaunuecTBO 4acoB

DJIeKTpoHHbIe U pPOBbIE

Ne n/m Tema ypoka Konrpoabnusie | Ilpakrnyeckne = 00pa3oBaTe/IbHbIe
Beero padoThbI padoThbI pecypchl
) chcren ximtacon. saevonton 1 1. ) 0 0 Butimaorera LIOK
T https://m.edsoo.ru/00adb59e
MenpeneeBa
2 ORI ATeNENTOD TepK DX ) 0 0 buGanorexa LIOK
https://m.edso0.ru/00adb6b6
MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bu6mmoreka [IOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 BxoaHast KOHTpoJIbHAs padorTa. 1 1 0

5 Krnaccudukanus XUMHYECKUX PEaKIHA 10 1 0 0 bubnuorexa [JOK
pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0

6 Buiel XumMHu4yeckoil CBSA3U M THIIBI 1 0 0 bu6mmoreka [JOK
KPHCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbact

;| ommescoopoom et pomen | o BiomomaoK

https://m.edsoo.ru/00adbe9a
peakLusx
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

8 @DaKTOpBI, BIUAIOLINAE HA CKOPOCTh 1 0 0 bubmuorexa [JOK
XHUMHUYECKON PEaKIiy U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 0 0 bubnmnoreka [JOK
peakium https://m.edsoo.ru/00adcade

10 Teopus 271EKTPOIUTUYECKON JUCCOLMALINH. 1 0 0 bubnuorexa [IOK
CwibHbIC U cl1a0ble 3JEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe ypaBHEHUS peaKIIHid 1 0 0 bubmiorexa LOK

https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

XUMHUYECKUE CBOUCTBA KUCIIOT U

12 OCHOBAHUI B CBETE MPEACTABICHUN 00 Bubmaorexa IOK
Jpea https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUICCKON TUCCOITUAITUU
13 pencranaom 06 sncxTpomTRGCKOH buGnorexa LIOK
pel p https://m.edsoo.ru/00add8b2
JIUCCOLTHALINA
14 ITousiTre o TUAPOIIN3E COJIEH Bubmorexa IOK
AP https://m.edso0.ru/00add9d4
. bubmuorexa [JOK
15 O000111eHIE U CUCTEMATH3AIU 3HAHUI https://m.edsoo.ru/00addd12
16 [IpakTnueckas padora Ne 1. «Pemenue bubnnorexa [HOK
OKCIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
17 e Anceonaiat BuGanorexa LIOK
p A HHALHA. https://m.edso0.ru/00addecO
XUMUYECKUE PEAKIIUH B PACTBOPAX)»
18 OO01mas XxapakTepuCTHKA raJOreHOB. bubnnoreka [JOK
XMMHYECKUE CBOWCTBA HA TPUMEPE XJiopa https://m.edsoo.ru/00addfe2
19 eoans caoficrmn. nonyaone BuGnorexa LIOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 oyt et a0, moycrine BuGnorexa LIOK
oIy -, M3y https://m.edsoo.ru/00ade348
€€ CBOMCTBY»
I B LOK
PCAKLIH, A p A https://m.edso0.ru/00ade488
N30BITKE
29 OO6mrast xapakTeprucTrKa 3J1eMeHTOB VIA- bubnuorexa [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
2 Hotonm e ot o coummenmi s BuGmiorera LIOK
A p 4 https://m.edsoo.ru/00ade64a
pUpoJie. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBoopoi, cTpoeHue, pu3nueckue u bubnnoreka [JOK
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https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

XUMHYECKUE CBOUCTBA

https://m.edso0.ru/00ade802

Oxcuppl cepbl. CepHas KMCIIOTA,

bubmuorexa [JOK

25 ¢bu3nuecKkre 1 XUMHUYECKHE CBONCTBA, https://m.eds0o.ru/00adea28
IPUMEHEHHE
XUMHUECKUE PEAKIIHH, JICKAIIIE B OCHOBE
MPOMBIIIJICHHOTO CIIOCO0a MOTyYSHHS bu6mumorexa [IOK

26 . :

CEpHOU KUCIOTH. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollel Cpelibl COEJUHEHHUSIMU CEPhI
Brrunciienue MaccoBOM OJIU BEIXOOA bu6mmoreka [IOK

27 .

NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO0mmas xapakTepucTuka 31eMeHToB VA-
rpynisbl. A30T, pacClipOCTPAHEHHUE B bubnnoreka [JOK

28 )
npupoe, GU3nIecKue 1 XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBa

29 AmMMHaK, ero Gu3N4ecKrue U XUMUIECKHE bubnnorexa [HOK
CBOMCTBA, MMOJYYCHUE U PHMEHCHUE https://m.edsoo.ru/00adf004

o | Lo e o Busorea 101

OTyaeHHe - 1Y https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THas KuCioTa, €€ pru3nueckue u bubnnorexka [JOK
XHUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HATPATOB U COJIEH

30 aMMOHHS B KaUeCTBE MHUHEPATbHBIX bubnuoreka [IOK
ynoopennii. XUMHYEeCKOE 3arpsi3HCHHE https://m.edsoo.ru/00adf518
OKpY’KaloIel cpeibl CoeIMHEHUSIMU a30Ta

o | SoctonQreunostora () foopma Bnsmorea 10

cooTa, QUBIHECKHe eeie https://m.eds00.ru/00adf68a
CBOHCTBa, OJyYeHHE
| oromommsfoctum seree Busmorea 101
PAILHBIX YAOOP - arp https://m.edsoo.ru/00adfc20
MIPUPOAHOM cpeabl hochaTramu.
35 [TonmyrozoBasi KOHTpOJIbHAS paboTa.
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

VYriepo, pacpocTpaHeHHe B IIPUPO/IC,

bubmuoreka [JOK

36 (bu3nvecKre 1 XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaeposaa, ux GU3NYECKue u
XAMUYCCKHE CBOMCTBA. DKOJIOTUUCCKUE bubmuorexa [JOK
37 )
IpOOJIEMBI, CBSI3aHHBIE C OKCHIOM YIIIEpoaa https://m.edsoo.ru/00adfebe
(V)
38 VYrosbHast KUCIOTA U €€ CoNn bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
| mememmpen duo B 10K
ya yr i " https://m.eds00.ru/00ae027e
KadecTtBeHHas peakiiys Ha KapOOHAT-UOH
4 optamscen neeTs R 0 BuSmorexa LIOK
p » https://m.eds00.ru/00ae054e
COEIMHEHUSIX yriepo/ia
41 KpemHuwuii u ero coequHeHus bubmorexa HOK
p A https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue
42 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmuorexa [JOK
«BaskHeiine HeMETaJIbI U UX https://m.edso00.ru/00ae0bf2
COCTMHCHH S
4 Banciinine neverarms 1 s Bumoraxa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHH S
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnmnoreka [JOK
44 .
CBSI3b M METAIUTMYECKAsT KPUCTATITHYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKHE CBOMCTBA METAJIIIOB
5 Onexposmmmen pu nampci Bumoraxa LIOK
™ PAL Hatp https://m.eds00.ru/00ae1156
METaJIIOB
16 OO6mme crmocoOb! MOTYyYEHUST METAJLIOB. bubmuotexa [JOK

CnnaBsl. Beraucnenus mo YPaBHCHHUAM

https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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XHUMHUYCCKUX peaxumﬁ, €CJIM OAMH U3
PEArcHTOB COACPIKUT IPUMECHU

bu6mmoreka [IOK
at Iorsmae o KOppO3MH MCTAILIOB https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
48 [lenounsie meraet https://m.edsoo.ru/00ae14b2
49 Okcubl ¥ TUAPOKCUIBI HATPUS U KU BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae14b2
50 [IlesrouHO3EMENBHBIE METAIIIIBI — KAJIBLIIUNA U bubnnorexa [HOK
MarHui https://m.eds00.ru/00ae15e8
51 Baxueline coefMHEHUS KaJIbLIU BH6H_HOTeKa HOK
https://m.edso00.ru/00ae15e8
52 O00011eHrEe U CHCTEMATH3AIIMs] 3HAHUI
53 XKéctkocTh BOMIBI M CLIOCOOBI €€ YCTPaHECHHS BH6H_HOTeKa LIOK
https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
54 "KEcTKoCTL BOIBI M METOEI €6 EH@I_I;I/OTeKda HOK/
yerpaners” ttps://m.edsoo.ru/00aelae8
. bubmuorexa [JOK
55 ATIOMHHHH https://m.edso00.ru/00aelc64
56 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexka [JOK
THIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
57 Keneso https://m.eds00.ru/00ae1d86
58 Oxcupl, TUIPOKCUIBI U conn kene3a (1) n bubnuorexa [JOK
xenesa (111) https://m.edso00.ru/00ae35e6
59 O0001IeHNEe U CUCTEMATH3AIM 3SHAHUH
[IpakTnueckas padbora Ne 7. Pemenue Bubmiorexa [IOK
60 9KCIIEPUMEHTANBHBIX 33724 110 TeMe .
«Baskaenmme MeTamIbl 1 UX COSTMHEHMS hitps://m.eds00.ru/00ae3ded
61 Beruncnenus no ypaBHEHHSIM XUMHYECKUX bubnnoreka [JOK
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peakuui, eciiv OVH U3 PEarcHTOB JaH B
M30BITKE WIIN COJACPKUT IIPUMECH.
BrrunciieHuss MaccoBOU J1OJIH BEIXOJA

https://m.edso0.ru/00ae1750

MPOTYKTA PEAKITH
62 O0001IeHrEe ¥ cCUCTEMATH3als 3SHAHNUH 1
63 HToroBasi KOHTpOJIbHAs padoTa . 1
64 BemiecTBa 1 maTepuaibl B TOBCEIHEBHOM 1 bu6mmoreka [IOK
JKU3HU YeI0BEKa https://m.edso00.ru/00ae3f50
65 XUMUYECKOE 3arpsi3HEHUE OKPY KaroLei 1 bubnnorexa [HOK
cpebl https://m.edsoo.ru/00ae4270
66 Ponp xumMuu B pelieHnH 9KOJIOTHYECKHUX 1 bubnnorexa [HOK
pobIeM https://m.edsoo.ru/00ae4270
67 PezepBHbiit ypok. O6001eHne u 1 bubnnorexa [HJOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
N bubanoreka [IOK
68 E;iigiﬁi;igﬁ;ﬁggggg;eme " 1 https://m.edsg).ru/OOadb33c
https://m.edso0.ru/00ad9ch2
1
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
IMPOILECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» Xumus, 8 kiace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBenienner»
* Xumus, 9 kmacc/ I'abpuensu O.C., Ocrpoymos WU.I"., Cnaakos C.A.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»
» Xumus, 8 kimace/ Pymsutuc I'.E., ®enpaman @.1°., AkioHnepHoe 00IIECTBO
«M3parenscTBO «lIpocBemenune»
» Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkirionepHoe 00IIeCTBO
«M3nmarenscTBO «lIpocBemenune»

METOJAUYECKHUE MATEPHUAJIBI AJIS1 YYUTEJISL
1. 'a6puensu O. C., Bockob6oiinukosa H. I1., flurykosa A. B. Hactonbhas
KHUTA yuurtens. XuMmus. 8 Ki1.: Metoauueckoe rocodue. - M.: Jlpoda, 2021
2. I'abpuensan O. C., AmykoBa A. B. Tetpans ans 1a00paTOPHBIX OMBITOB U
npaktuueckux pador. 8 kii. K yuedbnuky O. C. I'abpuensna «Xumus. 8 kiacc.
M.: lpocda, 2022
3. I'abpuensH, O. C. Metoauueckoe nocodbue k yueOHuky O. C. ['abpuensina
«Xumusy». 8 kiaacc / O. C. I'abpuensn. — M. : Ipoda, 2021 — 109
4. I'abpuensn, O. C. Meromuueckoe mocodue k yueonuky O. C. ['abpuensiaa
«Xumusy». 9 knacc / O. C. I'abpuensa. — M. : Ipoda, 2021 — 108
5. Xumus : rexHonoruueckue kaptel kK yaueOHuky O. C. I'abpuensna «Xumusl.
8 kiace» : meroauyeckoe nocodue / JI. . AcanoBa. — M. : lpoda, 2020
6. Xumus : TexHosornyeckue kaptol K yueOHuky O. C. I'abpuensina «Xumus.
9 kmace» : Metoguueckoe nocodue / JI. . Acanosa. — M. : JIpoda, 2018
7. Xumusi. 8 ki1.: KontponbHbie U TpoBepodHbIe padboThl K yueOHuky O. C.
I'abpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa
u ap. - M.: Jlpoda, 2022 nanusie

IMUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1 http://www.alhimik.ru.

2 http://www.hij.ru.

3 http://chemistry-chemists.com/index.html.

4 http://c-books.narod.ru.

5 http://www.prosv.ru/.

6 http://1september.ru/.

7 http://schoolbase.ru/articles/items/ximiya.

8 www.periodictable.ru.
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