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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHM Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueli nmporpaMmbl BOCIIUTAaHUS U ¢ YYETOM KOHLENIMH IPENoJaBaHus y4eOHOro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIBHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHuUs, a TaK)Ke TPeOOBAaHHM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMmMOopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHHUS U TBOPUECKUX CHOCOOHOCTEH oOyuaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT €O CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJblBa€T OCHOBBI LIEJIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHT CBOW BKJIaJ B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:KaHHsl MPOrpaMMbl MO XUMHHM C(HOpMHpPOBAHA HA OCHOBE CHUCTEMHOIO
nonxona kK e€ mzydeHuro. CopepiaHue CKJIQAbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHLMITY IOCJIEIOBATEIbHOIO PA3BUTHS 3HAHUNW HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPECTaBICHUH 00 ANEKTPOIUTUIECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBINOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHSI M BO3MOKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHUsI K HAYYHOMY 3HaHHUIO M METOJIaM [03HaHus B Hayke. M3yueHue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW M HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE3011aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAyyHbIM  METOJaM  IIO3HaHUf,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE I Pa3IMUHbIX BUIOB JESATEIbHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTIBIT, TIONYYCHHBIC TMPH HW3YYCHUW XHUMHUHU, NPUMEHATh WX TMPU pEHIeHHHu TmpobdjemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaNpPaBICHHOCTH JJalbHEeHIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX JUIS M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJbl. XHMHYECKHE 3JIEMEHTbl. CHMBOJIBI XMMHMYECKHX JJIEMEHTOB.
ITpocTeie U Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBast 10J11 XMMHYECKOIO JJIEMEHTA B COCMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

O®uznyeckue M XMMHUYECKHE SIBJICHMS. XUMUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpamieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOUCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne GU3NYECKUX (IUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJCICTBIE Mea ¢ KUCIOTOM) sABJIEHUH, Ha0It01eH e
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapusi, paszioxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keie3a c¢ pacTBopoM coiu menu (), usydenme cmocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAHEHUs MaccChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 3ieMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopoja B npupoje, pu3nueckue 1 XuMHUUYECKHe CBOWCTBA (PEaKlUU TOPEHus).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakuMU. TomnuBO: yrosb M MeTaH. 3arpsi3HEHUE BO3/1yXa, YCHUIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHwe Bojgopona B MPHUPOJE,
¢u3nUeckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BbI MoydeHusl. KHCcIoThI U com.

MonsipHblii 00bEM ra30B. Pacu€Thbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBa B
pacTBope. XUMHYECKUE cBOWCTBa BoAbl. OcHOBaHUA. Ponp pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(poTepHbIe) U HeconeoOpasytomue. Homenkinarypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @uU3MYECKHME M XMMHUYECKHE CBOMCTBAa OCHOBaHWU. llonmyuenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS U MpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyud€HHE, COOMpaHHWe, pacllO3HABaHHE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOeHHE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTaulaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3auMojieiicTBusi okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C MeETajUIaMH,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckass cucrema xumu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 2JIEMEHTOB (IIEJIOYHBIC U HIEIOYHO3EMETbHbBIE METAJLIBI, TaJIOT€Hbl, HHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumudeckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MeHnneneeBa. XapakKTepUCTUKAa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akona u [leproanueckoil CUCTEMbl XUMHUYECKHX JIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKUCIMTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. lIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LMHKAa C pacTBOpamMHu KHUCIOT M IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHSTHI,
ABJIAIOIMXCSI CHCTEMHBIMHU U1l OT/IEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, UBMEPEHUE, MOJEIIb, SIBIICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, a3, (U3NYECKHUE BETUYMHBI, €AMHHIIBI U3MEPEHHUs, KOCMOC, IJIaHEThI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux osnemeHros [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJbI XUMHUYECKOW CBA3M. THUIBI KPUCTAIUIMYECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KJlacCaM HEOPraHMYECKHUX COEIMHEHUH, IeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHUE YpaBHEHHUH OKHUCIMTENIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanuu. CHIBHBIC U CIA0BIC YICKTPOIIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
MpEJCTaBICHU 00 AIEKTPONIUTUYECKON auccoruanuu. KadecTBeHHbIE pPEaKIMH Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTHM XMMMUECKOH peaklUuu OT BO3JACHCTBUS pa3IMYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKAHHs peakiuii MOHHOro oOMeHa (oOpa3oBaHUe
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne YKCIEPUMEHTaIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOWCTBA Ha MpHUMepe Xjopa (B3aMMOJICHCTBHE C MeTalljlaMH, HeMeTalllaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHUe, (u3NYecKue M XMMUYeckHe cBOMCTBA. OKCHJIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOI KHCIOThI, KaUeCTBEHHAs peaklys Ha cyinb¢aTr-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucThka 35eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noy4yeHue u npumeHeHne. Coan aMMOHMUs, UX (PU3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHSI B KaueCTBE MHUHEPAJIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(O6eH3uH), UX POJb B OBITY M MPOMBIIIICHHOCTH. [IoHATHE O OMOIOTMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOWCTBA, IMOJIY4YEHHE U IPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOI0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolmue (pU3N4YecKue U XMMUYECKHE CBOMCTBA T'aJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEeOMaTepuaoB), HaOdrofeHHWe Tmporecca oOOyIJIMBaHUS — caxapa TMoja  JieHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
MPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MUYECKHMMM CBOWCTBaMHU a30Ta, (ocdopa U UX COEAMHEHUU
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KAueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3YyYeHHE NPU3HAKOB MX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, paclo3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELIeHHEe AKCIEPUMEHTANbHBIX 3a7ady Mo Teme «Baxneine
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBkl (CTallb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXACHHE B mpupoje. OuU3nueckrue U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHE MX aTOMOB, HAXOXIEHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Mpupojae. OPU3NUecKue U XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXjaeHue B mpupoje. dusznueckne 1 XuMUUECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
U3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPHUAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUACOMATEpUAOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaibliug (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIEIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momois MpH XUMHUYECKHX OXKOTrax H
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJTUMEPHBIE MaTEPUAJIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMHE JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHWTPOH, HOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3MUYCCKUE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOTO OOIIEr0 0O0pa3oBaHUs
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT ITPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00YyUaOIIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpMAIUEeil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COI[MAIBHBIX HOpPMax M MpaBHIIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TpOLlecCe 3TOM y4eOHOM AedaTelbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33PEHUYECKHE  MpPEJCTAaBICHHS O  BELIECTBE UM  XHMHUYECKOH  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOIBI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOAHOU CPEloid, O POJH
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBJIIEHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABATEILHOM,
MH(POPMAIIMOHHON M YNTATENbCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIHHON PaOOTHI
C y4yeOHBIMHM TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIBCKOM JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 >KU3HU, OCO3HAHWE IIOCIEACTBUI W HEMPHUATHE BPETHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPO(GECCHid U TPYAa Pa3IMYHOTO POJia, YBAKEHHE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, yCHemHoH MpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHYECKHU TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTYyalUAX, YIPOKAOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIbTYPBI, OCO3HAHUS TNIOOATBHOTO XapaKTepa SKOJIOTHYCCKHX MPOOJIeM U MyTeH MX PelICHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHMW U3 ATHX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOU JEATEIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBICJ XMMHUYECKMX TIOHATHH (BBIACIATH HMX XapaKTepHbIC MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YYCHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, IS TyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTEPHU30BaTh CYIICCTBCHHLIC NPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKUX BCIIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U U
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M MPOIecca, CAMOCTOSTEILHO MMPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMALIUIO PA3INYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METO/IbI U 3aIPOCHI MPU TIOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBaTh B Ipollecce y4eOHOM M HCCIIEeIOBATEIbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauanora U (WIM) JAMCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALMI0 PEe3yJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH NPH PEIICHHH BO3HUKAIOMIMX IMPOOJieM Ha OCHOBE y4éra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcalbHble Y4eOHbIe qelicTBHA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, TIPe/IaraeéMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBuH, cnenuduueckue A
OpeIMETHOW 00sacTH «XUMUS», BUIBl JAEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konny oOydenus B 8 kJjacce NpeaMETHBbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast peakiius, Kiaccuduxanms
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIIpHAsi KOBAJIECHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XHUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moAarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX ITPEBPALLIEHUI B PA3JIUYHBIX YCIOBUSIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSATh OCHOBHBIEC ONEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOmoJeHUe, U3MEpPEHHE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IO MOTYYEHHUIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, heHodTaaenH, METUIOPaHXK U IPyTUe).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HERJIEKTPOJIUTHL, DJIEKTPOJIUTHYECKAs JUCCOLMAIMS, pEeakUWd HMOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HWOHHAs, METAUIMYECKasi), KPUCTAIMYECKas peuiéTka, KOoppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TMOHATUW W TPUMEHSTH 3TH
MOHSATUS MIPU ONMCAHUU BEIIECTB U UX MPEBPALIECHUN;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHHS (OpMYJT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIAaCCYy COCIMHEHHWH 1o ¢opmMmyram, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUTMYECKON pelIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIich [lepuogunyeckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepHU30BaTh TabnuuHyo dopmy llepuoamueckoit
CHUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jnvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIINE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHM CBOWMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3INUHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWia IIOJIB30BAaHUS XUMHUYECKOW TOCYIOM W J1abOpaTOpHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMH, MOATBEPKAAIONINE KAaUECTBEHHBIN COCTaB Pa3JIMUHbIX BELECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAMA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Ccynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BELIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [Tonsarue 6 bu6mmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
99 Bonopoa.llonstue o kucnorax 3 1 bu6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBaHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

31 [lepuoauueckas cucrema 7 bu6mmoreka [JOK
' XUMHYECKHX ditemenToB []. 1. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIbHBIC PEAKIIUU
bubmuoreka [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[loBTOpEeHue u yrioyOnenue 3HaHUN Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6mmoteka [JOK
' peaxuui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' anemeHTOB VIIA-rpynmebl. ["anorens https://m.edsoo0.ru/7f41a636
o | e e :
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| snewemos VAspynrs Ason foogopui | 7 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
| S s . | , Bk
' y PYTIEL poA https://m.edso0.ru/7f41a636
KPEMHHUIA U UX COCAMHEHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnrorexa LIOK
. He CBOWCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https.//m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne uudgposbie
T Tema ypoka Beero KogITpo.m)m,Ie HpﬁaKaneCKne 06pa3oBaTeILHbIe
padoTbI padoThbI pecypeb
1 IIpeamer xumun. Poiab XMMUHU B KU3HU YEIIOBEKA. 1 bu6mmoreka [IOK
Tema u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 MeTOAaX TTO3HAHKS B XUMHH 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
I1 0 o] «IT 0
3 naGopatopm  npwewss oGpatemin ¢ raboparopmsn 1 Bu6miorera LIOK
patop P paitl patop https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UucTteie BemecTBa u cMecu. CriocoObl pa3iesieHust 1 bubnnoreka [JOK
cMecen https://m.edsoo.ru/ff0d26ca
ITpakTuyeckas pabora Ne 2 «Pa3nenenue cmeceit (Ha bubnnorexka [JOK
5 . 1 .
[IpUMEpPEe OYUCTKU TTOBAPEHHON COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATOMBI M MOTICKYJIEI 1 https://m.edsoo.ru/ff0d2aéc
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CIMBOJIBI) 1 bu6mmoreka [IOK
XUMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie u ci0XHBIE BELIECTBA 1 bubmorera [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 buGmorexa LIOK
yiuipHoe y4 https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEMIECTB. XUMHUYECKas
10 ¢dbopMmyia. BaneHTHOCTh aTOMOB XUMUYECKUX 1 bubmiorexa LIOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OTtHocuTenpHas aToMHast Mmacca. OTHOCHUTENbHAS 1 bubnmnoreka [JOK
MOJIEKYJIIpHast Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHAYECKOTO JIEMEHTa B 1 bubmuorexa [JOK



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
https://m.edsoo.ru/ff0d323c

COETUHEHUN https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
13 KommuectBo BemecrBa. Mousb. Moisipaas Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMUUYECKast bubmuorexa [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycnoBus MPOTEKAHUS XUMUYECKUX bubnmoreka [JOK
peakuuii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. XUMUYECKHE bubnnoreka [JOK
YPaBHEHUs https.//m.edsoo.ru/ff0d3b88
17 Brruncnenus konmdyecTBa, Macchl BeIIeCTBa 10 bubnnorexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKINN https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XuMIUYeCKUX peakiuii (COeTUHEHMS, bu6mmoreka [IOK
pasIoKeHUs, 3aMeIeHUsI, 0OOMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBII-3HIIUKIIONEINCT. bubnnoreka [JOK
O000111eHIE U CUCTEMATH3aIUs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KontponbHas padora Nel o teme «BermecTtBa u bubnnoreka [JOK
XUMHYECKHE PEAKIIAN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmechk ra3zoB. CocraB Bo3ayxa. Kucinopon bubnmnoreka [JOK
— 3JIEMEHT U npocToe BeuiecTBo. O30H https://m.edsoo.ru/ff0d448e
22 Du3nyecKre 1 XMMHUYECKUE CBOMCTBA KUCIOPOIa bubnuorexa [JOK
(peaxiuu oxucieHus, roperue). [louarue 06 okcumax https://m.edsoo.ru/ff0d4614
23 Crioco0bl TToTy4eHusT KUCIIOpoia B JIA00OpaTOpUHu U bubnmnoreka [JOK
IIPOMBILIIEHHOCTH. [IpuMeHeHne Kuciopoaa https://m.edsoo.ru/ff0d497a
pe | et e el e, o B 10K
P yp ’ https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKLIUSIX
TomuBo (HedTh, yronb u MeTaH). 3arps3HeHne bubnmoreka [JOK
25 :
BO3/yXa, CIIOCOOBI €ro MPeJOTBPAICHUS https://m.edsoo.ru/ff0d4c4a
IIpaktuyeckas padora Ne 3 o teme «Ilonyuenue u bubnnorexka [JOK
26 z .
coOupaHue KUCIOPO/Ia, U3YICHHE €TO CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
7 Bomopon — a5eMeHT u mpocToe BEmecTBO. bubnmoreka [JOK

Haxoxnenue B mpupone

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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28 ®duznueckre 1 XMMHYECKHE CBOMCTBA BOJIOPO/IA. bubnmoreka [JOK
[IpumeHeHnue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsATHE O KHCIOTAX U COJIAX buGmnorexa LIOK
https://m.edso0.ru/ff0d50d2
30 CriocoOsI moJTydeHust BOAOPOa B Taboparopuu bubmnorexa LIOK
https://m.edsoo.ru/ff0d4ddo
31 [Tpaktrueckas padota Ne 4 o teme «llonyuenue u bubnnoreka [HOK
coOupaHue BOAOPOJa, U3YICHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. " bubmuorexa [JOK
32 Mousipablii 00BEM ra3oB. 3akoH ABOrajpo https://m.edsoo.ru/ff0d542e
Brruucnenus o0bMa, KOJIUYeCTBa BEIISCTBA T'a3a 10 bubmuorexa [JOK
33 N :
€r0 M3BECTHOMY KOJIMUYECTBY BEILECTBA UIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenus 006EMOB ra3oB MO yPaBHEHUIO PEaKIUU bubnuorexa [JOK
Ha OCHOBE 3aKOHA 0OBbEMHBIX OTHOIIIEHUH Ta30B https://m.edsoo.ru/ff0d5708
35 duznyeckue 1 XUMHUYECKHUE CBOICTBA BOJIbI bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a
. bu6mmorexa [IOK
36 CocraB ocHoBanwii. [ToHsiTHe 00 MHAMKATOpPAX https://m.edsoo.ru/ff0d59e2
S S — Bu6mrorera LIOK
HI p PBL. g m https://m.edsoo.ru/ff0d5b40
B pacTBOpE
o | s e e e B 10K
P Po pedl A https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 no teme «Kucnopos. bubmuoreka [IOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiIacCU(UKAIUsI, HOMEHKIIATypa Bubmiorexa HOK
' ’ ’ https://m.edsoo.ru/ff0d664e
a1 [TonydyeHnne u XuMHUYeCKUE CBOWCTBA KUCIOTHBIX, bubnuoreka [IOK
OCHOBHBIX U aM()OTEpHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, KiIacCu(pUKaIKsI, HOMCHKIATypa bubmorexa LIOK

https://m.edsoo.ru/ff0d67ca
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bu6mmoreka [IOK

43 [Tonyyenue u XMMHUYECKHUE CBOMCTBA OCHOBaHU M https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa bubmnorexa LIOK
) ’ ’ P https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnue U XUMHUYECKUE CBOWCTBA KUCIIOT bubmorexa LIOK
ya https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnmoreka [JOK
46 v _
MOJYYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuueckas padota Ne 6. Pemenue
47 SKI():HG I/IMeHTan]Z.HLIX 3agad 1o reMe «OCHOBHBIE bubmorexa LIOK
b A o https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI
I'enernueckas cBsi3b MEKy KilacCaMu bubnuorexa [JOK
48 N .
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 O0600611eHre U cucTeMaTu3alus 3HaHU! https://m.eds0o.ru/00ad9ch?
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE bubnnoreka [JOK
KJIACChl HEOPTraHUYECKUX COCTMHEHMI" https://m.edsoo.ru/00ad9ela
51 IlepBble MOMBITKY KJIACCU(PUKALIUN XUMUYECKUX bubnuoreka [IOK
anemMeHTOB. [IoHsTHE O rpynIax CXOAHBIX MIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 ITepnonnueckuit 3akoH u Ilepuonnueckas cucrema bubnnoreka [JOK
xuMmHuueckux snemMeHnToB J[. . Mennaeneena https://m.edsoo.ru/00ada52c
53 [lepuoapl, rpynmbl, MOATPYIIIbI bubmmorexa LIOK
PHOEL, TPYTIIRL, TOATPY https://m.edsoo.ru/00ada52c
bubmuorexa [JOK
54 Crtpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomsr https://m.edso0.ru/00ada342
55 CtpoeHue 3NeKTPOHHBIX 000JI0YEeK aTOMOB JIEMEHTOB bubnmoreka [JOK
[Tepuonnueckoit cucremsl /. 1. Menneneena https://m.edsoo.ru/00ada6bc
XapakTepucTUKa XUMUIECKOTO DJIEMEHTA TI0 €ro
56 HOJlfomermo B Ilepnoanydeckoit cucteme /1. 11 bubamorexa [IOK
p T https://m.edsoo.ru/00ada824
MenneneeBa
57 3nauenue [lepuoguyeckoro 3akoHa jst pa3BUTHS bubnuotexa [JOK

Hayku ¥ paktuku. [[. 1. MenneneeB — y4€HbIN,

https://m.edsoo.ru/00ada96e
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neaaror v rpaXJaHuH

58 DIEeKTPOOTPULIATEILHOCTh ATOMOB XUMUYECKHUX 1 bubnmoreka [JOK
anemeHToB/ Beepoccuiickas mpoBepouHasi paborta https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
59 Honmast xumiseckas czp 1 https://m.edsogru/OOadac34
60 KoBasienTHas mosnsipHas XUMUYECKasi CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HeMOJIsIpHAs XUMUYECKas CBSI3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenens, oxuCIeHus . https://m.edsogru/OOadae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIIHHBIC PEAKITHH 1 bubmiorexa HOK
https://m.edso00.ru/00adb076
bubnuotexa [JOK
64 OKucnauTeny U BOCCTAaHOBUTEIIH 1 https://m.e dsogru 100adb076
65 KontponsHas padora Ne4 o reme «CtpoeHue aroma. 1 bubnnoreka [JOK
XUMUYECKas CBSI3bY https://m.edso00.ru/00adb486
66 PesepBHblIil ypok. O600111€HNE U CUCTEMATH3alIHs 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O600111€HHE U cCCTeMaTH3alus 1 bubnnoreka [JOK
3HAHUU https://m.edso0.ru/00ad9ch2
68 PesepBHblIil ypok. O600111€HNE U CUCTEMATH3alIHs 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoauuyecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Hara
Tema ypoka Konrpoabsnbsie IIpakrnuyeckue o0pasoBare/ibHbIC
n/n Bcero U3YYeHHs
padoTbI padoTbI pecypchl
[lepuonnueckuii 3akoH. [lepuonnueckas
1 CI/I(I:FCMI; XAMUYECKUX BJIGMIC)HTCI)[B A" 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XI/IMI/I‘IGCKEX JJIEMEHTOB TIEPBBIX TPEX 1 bubmorexa [OK
PBBIX TP https://m.edso0.ru/00adb6b6
MIEPHOJIOB
Knaccudukanus u HoMeHKIaTypa bu6nmnorexa LIOK
3 1 .
HEOPraHUYeCKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buabl XUMHUYECKOH CBSI3U U THUIIBI bubnunoreka LIOK
4 N 1 .
KPUCTATHIECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpEHUE U yriryOaeHHe 3HaHUI OCHOBHBIX 1 1
pa3ennoB Kypca 8 Kiaccay
Knaccudukanms XuMuueckux peakiiufii mo bubmuoreka [IOK
6 1 )
Pa3IUYHBIM NIPH3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM peaKIuu.
7 [TonsiTue o FOMI())FGHHI)IX Y reTe oré)HHLIIj( 1 bubmmorexa [IOK
p https://m.edsoo.ru/00adbe9a
peaxnusax
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.
8 @akTOpHI, BIUAIOIINAE HA CKOPOCTh XUMHUYECKOU 1 bubmuoreka [JOK
PEaKIuu U MOJI0KEHHE XUMHUIECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKUCIUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 bubmorexa I[IOK
peartt https://m.edsoo.ru/00adcade
10 Teopust 2IEKTPOIIUTUYECKON JUCCOLUALUY. 1 bubmuoteka [IOK
CuiibHbIC U cla0ble 3JEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHHUsI peaKkLui 1 bubmuoteka [JOK
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https://m.edsoo.ru/00add448

XUMHUYECKHE CBOMCTBA KUCJIOT ¥ OCHOBAHUN B

bub6nmoreka [IOK

12 CBETE MPEICTABICHUIN 00 3JIEKTPOIUTHUECKOM https://m.eds00.ru/00add5d8
JUCCOLUAIIUU

13 mpeeramemit o6 srextpomTAGCRGi Bubmotera LIOK
pen P https://m.edso00.ru/00add8b2
JUCCOLUAIIUU

14 [TonsiTne o runponuse conen bubmorexa HOK

AP https://m.edsoo.ru/00add9d4
. bubnunoreka LIOK

15 O000111eHIE U CUCTEMATHU3aLU 3HAHUI https://m.eds00.ru/00addd12

16 [IpaxTuueckas padora Ne 1. «Pemenue Bbu6moteka [JOK
OKCIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa

17 Onexmonmeetan tnccoumt Bubanorexa IOK

P AMCCOUHATIHA. https://m.edso0.ru/00addecO
XUMHUYECKUE PEeaKIIUU B PACTBOPAX)»

18 OO1as xapakTeprCTHKA TaJIOr€HOB. bubnmnorexa [JOK
XUMHYECKHE CBOMCTBA HA MPUMEpE XJIopa https://m.edsoo.ru/00addfe2

19 Xnoposojopoa. ConsiHast KUCIIOTa, XUMHUECKHE bubmmnoreka HOK
CBOICTBA, MOJTy4YeHHE, TPIMEHEHNE https://m.edsoo.ru/00ade104

20 lomyaenme et ucrons. sy & Bubmotera LIOK

Iy > YR https://m.edso0o.ru/00ade348
CBOMCTB»

M e B 10K
peaKi, g p a https://m.edsoo.ru/00ade488
M30BITKE

29 OO6mrast xapakTepucTrka 3J1eMeHTOB VIA- bubnuotexa [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a

23 Hoxomrene copu 66 cocnmmenni Bubmaorexa LIOK

A P " https://m.edsoo.ru/00ade64a
npupoie. XUMHUYECKHE CBONCTBA CEPBI

24 CepoBoniopoi, cTpoeHue, GU3NIECKUe 1 bubmuoteka [JOK
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XHMHYECKHE CBOMCTBA

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

Oxcuppl cepol. CepHas KUCoTa, GU3NYECKUEe U

bub6numoreka [IOK

25 XMMHUYECKHE CBOMCTBA, TPUMEHEHUE https://m.edsoo.ru/00adea28
XHUMHYECKUE PEAKIINH, JIEXKAIINE B OCHOBE
MIPOMBIIIICHHOTO CII0C00a MOJTy4eHUs CEpHOM bubmuorexa [{OK
26 .
KUCJIOTHL. XMMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpesibl COeTMHEHUSIMHU CEPhI
97 Brruncnenne MaccoBOil 107K BbIX0/1a MPOAYKTa bubnnorexa [JOK
peakiuu https://m.edsoo.ru/00adec8a
28 %@ﬁ?iﬂfiﬁ?;&i;ﬁﬁﬁ;(;Bn\;/)ﬁpone bubmorexa [OK
) ’ . ’ https://m.edsoo.ru/00adeeab
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA
29 AmMmuax, ero pu3nyecKkre U XUMHYECKHE bubnnoreka [JOK
CBOMCTBA, MTOJYYCHUE U IPUMEHCHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padora Ne 3 o Teme Bu6moteka [JOK
«[lomydeHne amMmMuaKa, U3y4eHHE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 A3oTHas Kuciora, e€ Gpusndeckue u bubnmorexa LIOK
XHUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUSI B
32 Ka4yecTBE MUHEPAIIbHBIX y100pEeHUH. bubmuoreka [IOK
XUMHYECKOe 3arpsi3HEHUE OKPYIKAFOIICH CPe/Ibl https://m.edsoo.ru/00adf518
COEIMHEHUSIMH a30Ta
3 enone Gumsce et enoersa butmorexa LIOK
’ ’ https://m.edsoo.ru/00adf68a
MIOJIyuYEHHUE
Hcnonb3zoBanu TOB B Ka4€CTB
34 M;HZ;aJSIEHaLIX }efnq())%;qe)liu?ﬁ 3ar2}1:);le3(;{el-?ﬂe bubmorexa I[IOK
o ’ https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yraepon, pacipocTpaHEHHE B TPUPOJIE, bubnuotexa [JOK
¢du3nveckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcupsl yriaepona, ux Gpusndeckue u bubnmnorexa [JOK

XUMHUYECKHE CBOUCTBA. DKOJIOTHYECKHE

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



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
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

HpO6HeMI>I, CBs3aHHBIC C OKCHUJOM YTJI€poaa
(V)

37 VroibHasA KUCI0Ta U €€ COIn buGnuorexa LIOK
https://m.edsoo.ru/00ae006¢
38 | Tanymcnme ymemmenoro rass, Ktecroesmas bumorexa LIOK
¥ T . https://m.edsoo.ru/00ae027e
peakius Ha KapOOHAT-HOH
[TepBoHavabHBIC TOHATHS 00 OPTAHHMYECKUX bu6nmorexa LIOK
39 ]
BEIIIECTBAX KaK O COSJMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coequHeHN Bubmorexa HOK
p 8 https://m.edsoo.ru/00ae080a
o | s o 6. e B 10K
pH . https://m.edsoo0.ru/00ae0bf2
«BaxkHeiIne HeMETAIUIBI U X COETUHEHUS
42 KonrponsHast padora Ne3 mo teme Bu6moteka [JOK
«BaxkHeme HeMeTaIUIBI U UX COSIUHEHUS https://m.edso0.ru/00ae0el8
OO01mas XxapakTepuCcTHKa XUMUYECKIX
3JIEMEHTOB — METAJNIOB. MeTtaiuinueckas CBs3b bubmuorexka [IOK
43 .. )
Y METaJUTMYECKasi KpUCTAUTMYECKas peIeTKa. https://m.edsoo.ru/00ae103e
duznyeckre CBOMCTBA METAJIOB
44 | Dnexrpormiomeettonh oo nanpoRe BuGmorera LIOK
p AL Hatlp https://m.edso0.ru/00ae1156
METaJIIOB
OO6mwme crmocoOb! MOTYYEHUST METaJIOB.
Cnnasel. Beranciaenus no ypaBHEHUAM bubmuoreka [IOK
45 N ]
XMMHUYECKHX PEaKInii, €CITU OJIMH U3 PEarcHTOB https://m.edsoo.ru/00ae1156
COJIEP>KUT MPUMECH
46 ITousiTre 0 KOPPO3UU METAIIOB bubnmorexa LIOK
PP https://m.edso0.ru/00ae1278
bu6nunorexa LIOK
4t IHenourbie meTanb! https://m.edso0.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU but6mmorekxa [IOK
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49 Illenoyno3eMenbHbBIE METAJIIbI — KAJIBIIUA 1 bub6numoreka [IOK
MarHHHi https://m.edsoo.ru/00ae15e8
50 Baxueiine coefMHEHUS KaJIbLIU Bubmzorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUi
52 JKécTtkocTh BOIBI M CITOCOOBI €€ yCTpaHEHHS BH6H_HOTeKa LIOK
https://m.edsoo.ru/00ae1886
53 [TpakTuueckas pabora Ne 6 o Teme bubnnorexa [JOK
"X&cTkocTh BOJIBI U METOIBI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmmoreka [JOK
>4 AmomuHui https://m.edsc?é).ru/Oanlc64
55 AMmdoTepHbIe CBOMCTBA OKCH/IA U THIPOKCHIA BH6H_HOTeKa LOK
https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneso https://m.edsc])lo.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bubnuoreka [{OK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011eH1E U CHCTEMATH3AIINST 3HAHMI
59| omemepmrema ot 10 T BuGioterca LIOK
«BakHeime MeTalIbl ¥ UX COCIUHCHUS https://m.edso0.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
60 peaKuuii, €CJii OJJMH U3 PEareHTOB JaH B but6mmoreka [IOK
M30BITKE WM COACPIKUT NpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJTM BBIXOJIA MIPOTYKTA PEAKITHH
61 O0001IeHE U CHCTEMATH3AIM SHAHUH
62 KonTponbnas padora Ne4 o teme
«BaxxHeiime MeTaIbl M UX COCIUHCHUS
63 BemecTsa u maTepuaisl B TOBCETHEBHOM bu6nunorexa LIOK

KHU3HHU 4YCJIOBCKa

https://m.edso0.ru/00ae3f50
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bub6nmoreka [IOK

64 XHUMHYECKOE 3arps3HEHUE OKPYXKAIOIIEH CPeIbl 1 hitps://m.eds00.ru/00ae4270
65 Poip XxuMuM B pelIeHNN SKOJIOTHYECKUX 1 Bu6mumotexa [JOK
pooeM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IcHIE 1 1 bubmuorexa [{OK
CHCTEMaTH3allMs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PezepBublit ypok. O6001menue u 1 Bu6mumoteka [JOK
CHCTEMATHU3ALINAS 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O600111eHNIE 1 1 bu6nmorexa LIOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumus: 9-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; 5-¢ u3nanue, nepepaborannoe, 9 kmacc/
["a6puensa O.C., Octpoymos N.I'., Cnaakos C.A. Aknuoneproe odmiectBo «M31arenbcTBo
«IIpocBemenue»

* Xumust: 8-if kiacc: 6a30BbIi ypoBeHb: yueOHUK; 5-€ u3ganue, nepepaborantoe, 8 kiacc/
I"a6puensu O.C., Octpoymos N.I'., CnagkoB C.A. AkunonepHoe o61ecTBo «3nareascTBo
«IIpocseenune»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/9/






		2024-08-30T18:38:39+0900
	Дзюба Галина Анатольевна




