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NNOACHUTEJIBHASA 3AITMCKA

[TporpamMmMa o XMMHHU Ha YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTEeNbHONW MPOTrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE (enepalbHON
paboueii mporpaMMbl BOCIUTAHHS U C y4ETOM KOHILICTILUHU IPEnoJaBaHus yuyeOHOro mnpenmMera
«Xumus» B 00pazoBaTeabHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumMuM Ja€T MpEACTaBIEHUE O LENIX, OOIIel cTpaTreruu OoO0y4eHws,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpEACTBAMHU Yy4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COJEPKAHUE, IIPENYCMATPUBAET pacHpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IpOrpaMMbl 110 XUMUH, ONPEAEIAET KOIMUECTBEHHbIE
U KayeCTBEHHbIC XAPAKTEPUCTUKU COJECPKAHMS, PEKOMEHIYEMYIO IIOCIEJ0BATEIbHOCTD
U3YYEHUS XUMHUU C YUYETOM MEKIIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JOTHMKU YueOHOIrOo
nporiecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, OMpeessieT BO3MOKHOCTH MPeaMeTa JUIst
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTesIbHOM MporpamMmbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa3oBaHusl, a Tak:ke TpeOOBaHUM K pe3ylibTaTaM O0yueHUsT XUMHUHU
HA YpOBHE IMeNedl W3y4deHHsl TMpeIMeTa M OCHOBHBIX BHAOB Yy4eOHO-TIO3HaBaTENbHOM
JEeSITeIbHOCTH 00yUaroIIerocs 0 OCBOCHUIO y4EOHOTO CONEPIKAHMSL.

3HaHUE XUMUH CITY)KHUT OCHOBOU JUIsi JOPMHPOBAHUS MUPOBO33PEHHS 00YUAIOIIETOCS, €r0
MPEJICTABICHUN O MAaTepUAIbHOM €AMHCTBE MUPA, BAKHYIO POJIb UTPAOT GOPMUPYEMBbIE XUMUEH
MPEJICTABICHUS O B3aMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIIOLIMHU BEIIECTB B IPUPOJIE, O MYTAX
pemeHust TI00aNBHBIX TPOOJEM YCTOHYMBOTO pPAa3BUTHS YEJIOBEYECTBA —  CHIPHEBOW,
HHEPTEeTUYECKOM, MUIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumun:

CIIOCOOCTBYET peanu3aliid BO3MOXHOCTEH i camMopa3BUTUA U (OPMUPOBAHUSA
KYJIbTYpBI INYHOCTH, €€ 00111e# 1 PYHKIIMOHAIBHOI TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKE MBIIUICHUS U TBOPUECKHUX CHOCOOHOCTEH oOydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbBHOM  y4eOHON  JeATEIbHOCTH,  OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOMUMBIX Kak B TIOBCEAHEBHOW JKHU3HH, TaKk W B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT €O CHEU(UKON HAyYHOTO MBIIUIEHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI511a HA €IUHCTBO NMPUPOBI U YEJIOBEKA, SIBJISETCS] OTBETCTBEHHBIM 3TAlloM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYarOLINXCS;

CHocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHHS K €CTeCTBEHHO-HAyYHBIM
3HaHMSIM, K TPUPOJE, K YEJOBEKY, BHOCUT CBOM BKJIaJ B D3KOJOTMYECKoe oOpa3zoBaHHE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOYYEHHH XUMHUHU OO0ECIEYMBAIOTCS CHElU(UKON CoAepKaHUs
yueOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TENarorudyeckd aJalnTHPOBAHHBIM  OTPAKEHHEM
0a30BOM HAyKW XMMUU Ha OMPEJCIEHHOM dTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOIO OOIIET0 OOpa30BaHHsS OPHUEHTHPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX TOHATUN XUMUU, OCHOB HEOPTaHUYECKOW XMUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:KaHHs MpOrpaMMmbl MO XUMHHM c(popMHpOBaHA Ha OCHOBE CHCTEMHOTO
nonxona k e€ m3ydenuro. CojeprkaHue CKIIAJbIBAETCS W3 CUCTEMbl MOHATUH O XUMHYECKOM
JJIEMEHTE M BELIECTBE W CHCTEMBbl MOHATHH O XuUMHuYeckoi peakuuu. OOe 3THU CHUCTEMBI



CTPYKTYPHO OPTaHM30BaHbI MO MPUHLMITY MOCIEA0BATEIBHOIO Pa3BUTHUS 3HAHUM HA OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHHSI KAK OCHOBBI BCEI'0 €CTECTBO3HAHMS;

— [lepuoanueckoro 3akona /. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHUs O CTPOCHUU aTOMa U XUMUYECKOH CBS3H;

— MpeCTaBICHUH 00 IEKTPOTUTHUECKON AUCCOLUAIIMN BEIIECTB B pACTBOPAX.

Teopernueckne 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE OSMIIMPHUYECKHU IIOIYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEIOBATENIBHO OT OJHOTO YPOBHS K JpPYromy,
BBIMOJHAS (YHKIUU OOBSICHEHHS U IMPOTHO3MPOBAHMS CBOWCTB, CTPOEHUS M BO3MOKHOCTEU
MIPaKTUYECKOr0 PUMEHEHHUSI U MOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpPAa B JIOTMKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHUSI K HAYYHOMY 3HAaHHUIO M METOJIaM MO3HaHUsA B Hayke. M3yueHne xumuu
MPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUH U3 paHee U3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 knacceo» u «dusnka. 7 Kiacey.

[Tpu u3yyeHHH XUMUU IPOUCXOAUT (POPMHUPOBAHKE 3HAHUI OCHOB XUMUYECKOWM HAYKU KaK
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEIBHOCTH YeIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3aaya y4eOHOrO MpeAMeTa COCTOUT B ()OPMUPOBAHUU
CHCTEMBl XMMHUYECKMX 3HAHUN — BaKHEHIINX (DaKTOB, MOHSATHHA, 3aKOHOB M TEOPETUYECKUX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHWH MHPOBO33PEHYECKOT0 XapakTepa, s3bIKa HAyKH, B
MPHUOOIIEHNN K HAYYHBIM METOAaM MO3HAHUS [IPU U3yYEHUU BEIIECTB U XUMHYECKHUX PEaKIuil, B
bopMUPOBAaHUM ¥ PAa3BUTUU T[O3HABATENbHBIX YMEHUW M UX NPUMEHEHUH B Yy4eOHO-
[IO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM AEATEIbHOCTH, OCBOCHUH IMpaBWil 0€30I1aCHOIO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMUU Ha YpPOBHE OCHOBHOI'O OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpUOOpPETH TaKKe LeH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO pELIEHUM, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HamnpaBJIeHHOCTh OOYYEHHUS Ha CUCTeMaTHYecKoe NpuoOIieHne oOyyaromuxcs K
CaMOCTOSITEJIbHOW ~ TIO3HABATEIbHOW  JEATEIbHOCTH, HAy4YHbIM  METOJaM  IO3HaHWS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieueHue YCJIOBHUH, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOY4YaroIIMMUCS OIIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESITEIbHOCTH;

— ¢opmupoBanue obmel GyHKIIMOHATHFHON U €CTECTBEHHO-HAYYHONU TPAMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OIICHMBATh SIBJICHMS OKPYKAIOLIEro MHpa, UCIOJIb3ys 3HAHUS U
OTBIT, TOJYYEHHbIE MPU M3YUYEHUU XUMHUHU, MPUMEHATh HUX TMpPH pEHIeHUH MpodieM B
NIOBCEAHEBHOM KU3HU U TPYI0BOH JIEATEILHOCTH,

— (GopmupoBaHue y 00y4aronmxcs ryMaHUCTUYECKUX OTHOLICHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKUX 3HaHWM i1 BBIPAOOTKM SKOJOTMYECKH LeIecoo0pa3HOro MOBEAEHUS B OBITY U
TPYIOBOM IEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 30POBbS U OKPYXKAIOLIEH MPUPOIHON
Cpensl,



— pa3BUTHE MOTHBAIMU K 00yUCHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIINEYEIOBEYCCKHX IEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodUiIs ¥ HANPABICHHOCTH JATbHEUIIIEro 00yueHu .

OO1miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMHUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B Heseno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIO).

COIEPKXAHUE OBYYEHUA

8 KUIACC

HepBOHa‘IaJlI)HbIe XUMHYECCKHEC ITIOHATUA

[Ipeamer xumuu. Poib XMMHM B >KM3HU 4YelOBEKa. XMMHs B CUCTEME HayK. Tena u
BeulecTBa. dusnueckue cBoOWCTBa BelleCTB. ArperarHoe coctosHue BeumiecTB. llonarue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucThie BemiecTBa U cmecu. CiocoObl pasfienneHus cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE 3ieMeHThl. CHMBOJIBI XHUMHYECKUX 3JIEMEHTOB.
[TpocThie U CNOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHUYECKHUX OJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsS aTOMHas Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHAS
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHECHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacCChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMyraM XMMHUYECKHX COCTUHCHHM.

Ousnyeckue M XUMHUYECKHUE SIBICHUS. XHUMUYECKash peakuus U e€ MpPU3HAKH. 3aKOH
COXpaHEHMsI MacChl BEIIEeCTB. XuMudeckue ypaBHeHus. Knaccudukanus XuMU4ecKkux peakuui
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYyI0#, mpaBuiaaMu paboThl B J1ab0opaTopuu U mpuéMaMu
oOpaiieHusi ¢ abopaTOopHbIM 00OpyAOBaHUEM, M3y4ye€HUE M OMHCaHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0AeHIE PU3HUECKUX (TUIaBJIEHWE BOCKA, TasTHUE JIbIA,
pacTupaHue caxapa B CTYIIKE, KATIEHHE W KOHJCHCAIMS BOJABI) U XUMMUYECKUX (TOpEHUE CBEUH,
MPOKaTMBaHWE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBIE MeJia ¢ KHCIOTOMN) SBIIEHUH, HAOII0AeHNE
M ONHCAaHHWE TPU3HAKOB TMPOTEKAHMS XHUMHUYECKUX peakuuid (pa3jokeHHe caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOPHUAOM Oapus, paznoxkeHue ruapokcuaa menu (1) npu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pacTBopoM coiu Mmenu (II), mzydenme cmocoOoB
pa3fieNieHusT CMeceil: C TMOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTHIUISIIHS,
xpomaTtorpadusi, TpOBeIEHHWE OUYMCTKU T[OBAPEHHON CONMM, HAOIIOACHHE U OMUCaHHE
pe3yNbTaToOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHMsSI MAacChl, CO3/IaHUE
MojieNiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucimopon — 3J€MEHT M MPOCTOE BEMIECTBO.
Haxoxnaenue kuciopoja B npupoje, Gpu3nueckue 1 XUMUYeCKUEe CBOMCTBA (peakuu TOpeHus).
Oxcunpl. Ilpumenenue xkucinopoga. CrnocoObl MOJNydeHHs KHUCIOpoJa B Jlaboparopuu u
MPOMBINIEHHOCTH. KpyroBopoT kucinopoaa B mpupojae. O30H — amuioTponHas Moaudukarus
KHCJIOPOAA.



TennoBoit >(pdekT XUMHUYECKOHW peakluu, TEPMOXHMMHUYECKHE YpaBHEHUS, HK30- H
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: Yroib W MeETaH. 3arpsA3HEHUE BO3]yXa, YCUICHHUE
NapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — namemeHT M mpocroe BemecTtBo. HaxoxkneHue Bomopoga B IPUPOAE,
buznyeckue 1 XuMUYeCcKre CBOMCTBA, MPUMEHEHHE, CIIOCOObI ofyyeHusi. Kuciotsl u comu.

MousipHblii 00BEM razoB. Pacuérhl 10 XUMUYECKUM YPABHEHUSIM.

®usnueckue cpoiictBa BoAbl. Boma kak pacrBopurens. PactBopbl. Hacelnennsle u
HEHACBIIICHHBIE PAcTBOPbBI. PacTBOpMMOCTH BellecTB B Boje. MaccoBas 40js BeELIECTBA B
pacTBope. XUMHUECKUEe CBOMCTBAa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B HpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
IPUPOJHBIX BOJ.

Knaccudukanus nHeopranmdeckux coeauHeHnid. Okcunbl. Kiaccudukamuss OKCHUAOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIIOTHBIC, aM(oTepHbIe) U HecoeoOpasyromue. HomeHnkmarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: HIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanmii. Pu3ndecKkMe M XUMHUYECKHME CBOMCTBA OCHOBaHuU. Ilosmydenue
OCHOBAHUH.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucinot. @u3ndeckue U XUMHUECKUE
cBoiicTBa KucaoT. P akruBHoctu metamuioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenxknarypa comneii. ®dusnueckue u XxuMudeckue cBoiictBa coisield. Ilomyuenue
coJieit.

['eHeTnyeckas cBsI3b MEX]y KJIaCCAaMU HEOPTaHUYECKUX COEUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEeNIEHNE COJIEpKaHusl KUCI0poia B BO3yXe, MOJIyYeHUe, coOupaHue,
pacno3HaBaHUE M W3YyYEHHUE CBOMCTB KHCIOpOJA, HAOJIOJIEHHWE B3aUMOJICHCTBUSL BEILLIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS U MPEKpallleHUs TOpeHus (moxapa), 0O3HAKOMIIEHUE C
o0Opa3llaMi OKCHJIOB M OIMCAaHHWE HMX CBOWCTB, MOJy4eHHE, cOOMpaHue, pacro3HaBaHUE H
M3y4YeHUEe CBOMCTB BoAoponaa (TopeHue), B3auMojeiicTBue Bojopoaa ¢ okcumom wmeau (II)
(BO3MOXHO HCTIOJI30BAaHUE BHUJIEOMATEPHAIIOB), HAOIIOEHHE 0Opa3I[OB BEIIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHne OCOOEHHOCTEH PacTBOPEHUS BEILECTB C Pa3IMYHON pPacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAaccOBOM Md0JE€M pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOJABI C MeTaUlaMHM (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), MCCIIEOBAaHUE OOPa3[0OB HEOPraHMUYECKHUX BEIIECTB Pa3IUYHbIX KJIACCOB,
HaOJI0IeHNe M3MEHEHMs OKpAacKd WHAMKATOPOB B pPAcTBOPAaxX KHUCJIOT W IIesouel, u3ydeHue
B3aumojieiictBua okcuga Meau (II) ¢ pactBopom cepHOM KHCIOTBI, KHUCIOT € METaljaMH,
peaKuuii HEUTpaIu3alru, MOJIYyYEHHEe HEpPACTBOPUMBIX OCHOBAHWMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

IHepuoauueckuii 3axkoH u Ilepuoanyeckass cucrema xumudeckux djiementos JI. WM.
MennesieeBa. CTpoenne aToMoB. XuMHYecKas cBsA3b. OKHCIANTEIbHO-BOCCTAHOBUTEJIbHbIE
peakuum

[lepBble MOMBITKM KJIACCH(PUKAIMKM XUMHUYECKUX djeMeHTOB. IlloHsTHe o rpymnmax
CXO/IHBIX JIEMEHTOB (IEJOYHbIE U IIETOYHO3EMENIbHbIE METAUIbI, FaJlOTeHbl, MHEPTHBIE T'a3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xXuMudeckux i3nemeHtos /[l M.
MenneneeBa. KopoTkonepuoaHnas u JuimHHONepuonHas ¢opmbl [lepuoanyeckoit cucreMsl



xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3NUECKUd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3orombsl. OnekrpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YCK aTOMOB MEPBBIX 20 XUMUYECKUX IIEMEHTOB [leprnoanyeckoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKa XHUMHYECKOIO 3JIEMEHTAa IO €ro IOJOKEHUI0 B
ITepuoanueckoii cucreme JI. 1. Mengeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX AJIEMEHTOB, METAINTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U MEPUOIAM.

3nauenue [lepumoanueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHUYECKUX SJIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J1. 1. MenaeneeB — yu€HbIi U IpakIaHKH.

Xumudaeckas CBS3b. KoBanenTHas (monspHas n HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUECKHUX 3J1eMeHTOB. lOHHas CBS3b.

Crenenb  okuciieHHs.  OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Ipoueccs
OKHCJICHHMS B BOcCTaHOBJIECHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuii Ixcnepumenm:

n3ydeHue oO0pa3IoB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBHE THAPOKCHIIA
LMHKAa C pacTBOpaMH KUCIOT W IIEJIOYEd, IPOBEICHHUE OIBITOB, WIIIOCTPUPYIOLIUX ITPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIMK (rOpeHre, PEaKuy Pa3ioKeHHs, COSTUHEHUS).

Meosicnpeomemmbnle ceazu

Peanuzanus MexnpeaMeTHbIX CBA3€H IPU M3YYEHHHM XMMUU B 8 KJIACCE OCYLIECTBISAETCS
yepe3 UCIHOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHSATH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TCOPHS, 3aKOH,
aHamus, CHUHTE3, KJIacCU(UKALUS, MEePUOIUYHOCTD, HaOJII0JIcHHUE, IKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHUE.

®dusnka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIbI,
pPaauoaKTUBHOCTb, MOJIEKYJa, JJEKTPUUYECKUN 3apsijl, BEIIECTBO, TElO, O00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, ra3, (PU3WYECKUE BEITUYUHBI, €IUHUIIBI MU3MEPEHHS, KOCMOC, TIJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: armocdepa, rtumpochepa, MHUHEpadbl, TOPHBIE TOPOJbI, TOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BelurecTBo M XUMHUYECKAs PeaKkUusA

Ilepuonnueckuin 3akoH. llepmoamyeckas cucrema xumuueckux odnemeHros [, .
MengeneeBa. CrpoeHHe aTroMoOB. 3aKOHOMEPHOCTHM B W3MEHEHMHM CBOWCTB XHMHUYECKHUX
AJIEMEHTOB TIEPBBIX TPEX MEPUOJOB, KalMsl, KAJIbIMS W HUX COEAUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMEHTOB B lepronueckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOM CBS3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THMNA KPUCTAIUTMYECKOW PEMIETKH U BUJA XUMHUYECKON
CBSI3H.

Knaccudukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BeEUIeCTB. XHMMHUYECKHE CBOMCTBa
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHWYECKHUX BEIIECTB.

Knaccudukanust XUuMHUYECKUX PEAKIUN MO Pa3IMIHBIM IpH3HaKaM (TI0 YUCITy U COCTaBy
YUaCTBYIOIIMX B PEaKIHH BEIIECTB, MO TeIIoBOMY 3((eKTy, MO0 HU3MEHEHHUIO0 CTeTleHeu



OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB, MO OOpAaTHMOCTH, MO YYacTHUIO KaTajau3aTopa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTne 0 ckopocTd XuMHUecKoi peakiuu. [loHsTHE 00 0OpaTUMBIX M HEOOPAaTUMBIX
XUMHUECKMX peakuusax. [IoHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusx. I[lonstue o
karanuse. [loHsTme o0 XuMuyeckoM paBHOBecHMH. DakKTOpBL, BIMSKOLME HA CKOPOCTh
XUMUYECKON PEAKLUU U MOJIOKEHUE XUMUYECKOTO pAaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JIEKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CoCTaBlI€HHE YpPaBHEHHM OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 3IEKTPOIIUTUUECKON JUCCOLMAIIMU. DJIEKTPOJIUTH U HEIIEKTPOJIUTHI. KaTnoHbI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJIAMHU XHUMHYECKOH CBS3H.
Crenens auccoruanyv. CHILHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro ooMmeHa. YciaoBusl MPOTEKaHUsl peaklUii MOHHOTO OOMEHa, MOJIHbIE U
COKpaIlléHHbIE MOHHBIC ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUW M COJIEH B CBETE
IpEJCTaBICHUH 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBEHHbIE pEaklMd Ha HOHBL.
[TonsTHE O THIPONIHN3E CONEN.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJENIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METaJUIOB M HeMeTauioB (rpagura W anMasa), CIOXKHBIX BEIIECTB (XJOpUIa HaTpusi),
UCCJIEJIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakuuu OT BO3ICHCTBUS pa3iIMYHBIX
(bakToOpoB, UCCIENOBaHUE JJIEKTPOIPOBOJHOCTA PACTBOPOB BEIIECTB, MpOIECCa TUCCOLUALNN
KHUCTIOT, IIeJo4Yell M cojeil (BO3MOXKHO HCIIOJNIb30BAaHHE BHIEO MaTepuaioB), IPOBEICHHE
OMBITOB, WIIIOCTPUPYIOIIMX IMPU3HAKU MPOTEKaHHs peakluil MOHHOro obmeHa (oOpa3oBaHue
OcaJKa, BbIJEJIEHWE ra3a, o0O0pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKlMil (FOpeHHe, PeaklUyd pa3IoKEHUs, COCTUHEHUS),
pacno3HaBaHUE HEOPTraHWYECKUX BEIIECTB C IOMOIIBIO KAYECTBEHHBIX pPEAKLUUN HA HOHBI,
pelIeHre IKCIIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl U MX coeiMHEHUS

OOmast xapakrtepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHBIE
crenieHu okucieHus. CTpoeHue M (U3MYECKHe CBOMCTBA IMPOCTHIX BEIIECTB — TIaJOTCHOB.
XvMHYeCKHEe CBOWCTBA Ha MpUMeEpe XJopa (B3aUMOJCHCTBHE C MeETaljaMH, HeMeTallJlaMH,
mienoyamu).  Xnoposopopod. ConsiHash KHUCIOTa, XUMHUYECKHE CBOICTBa, MOJIy4YEHHE,
npuMeHeHue. JlelicTBue xJopa U XJI0pOBOAOPO/Ia Ha OPTaHU3M uyeloBeKa. BaxkHelme Xaopuasl
Y X HaXO0XJIECHUE B IPUPOJIE.

OOmast xapaktepucTuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune U (U3MYECKHe CBOMCTBAa MPOCTBHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHBIE MOJIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBOJOpOJ, CTpoeHue, (U3NYeCKHe M XUMUYeckue cBOMCTBa. OKCHIIBI Cephbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHE U XUMHYECKUE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M crnenuduyeckue). XUMHUYECKHUE peakiuH,
JeXale B OCHOBE IPOMBINIIEHHOTO CHOc0o0a MoJydeHusi cepHoil kucnotel. [IpumeHeHue
cepHO KucH0Thl. COJIM CepHOI KUCIOThI, KauecTBEHHAas! peakiys Ha cyib(ar-uoH. Haxoxaenue
ceppl M €€ COENMHEHUH B TMpUPOAE. XHUMHUECKOE 3arpsA3HEHHE OKpYKaloLEeHd cpeabl
COETMHEHUSIMU cepbl (KUCIIOTHBIE JTOKIHU, 3arpsi3HEHUE BO3JlyXa M BOJOEMOB), CHOCOOBI €ro
MIPEJOTBPALLCHHS.



OO0mas xapakTtepucTuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETNEHH OKHUCIEHUA. A30T, paclpocTpaHeHHEe B TNpupone, (Qusuveckue u
XHUMHUYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero Gpu3n4eckue U XUMUYECKHE
CBOWCTBA, MolydeHue u npumenenue. Coan aMMOHHUSA, UX (pU3HUECKUEe 1 XUMHUYECKUE CBOMCTBA,
npuMmenenue. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyueHHE,
dusznyeckue W XUMHYECKHE CBOiicTBa (oOmIMe Kak MpeACTaBUTENsl Kiacca KHUCIOT U
cneuuuyeckne). Mcnoab3oBaHMEe HHUTPATOB M COJICH aMMOHHS B KauyeCTBE MHHEPAJIbHBIX
ynoopeHuit. XuMUYECKOe 3arpsi3HEHUE OKPYXKAIoIIed cpeibl COSAMHEHUSIMUA a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBbI U BOAOEMOB). Docdop, almoTponHble MOAUDUKALNN
docdopa, puznueckue u xumudeckue cpoiictBa. Oxcun dochopa (V) u dbochopnas kucnora,
¢u3mueckue M XUMHYECKHE CBOWCTBa, mosydeHue. Mcmomb3zoBanue ¢ochaToB B KadecTBe
MUHEPAJIbHBIX YI00pEHHA.

OO6mas xapaktepucTuka 3jeMeHTOB I[VA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENIEHH OKUCICHHUA. YTJEpOoJ, aJJIOTPOIHbIE MOAU(DHUKAIIMK, PACTIPOCTPAHEHHE B
npupoje, pu3ndeckne U XUMHIECKHE CBOMCTBA. AncopOmwsi. KpyroBopoT yriepoaa B mpupoe.
Oxcuapl yraepona, ux (U3UYEeCKue ¥ XMMHYECKHE CBOWMCTBA, JIEHCTBHE HA JKUBBIE OPTaHU3MBIL,
MOJIy4YeHUE U MPUMEHEHHE. JKOJOTUUECKHE MPOoOIeMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (IV),
TUIOTEe3a TII00AIbHOTO TMOTEIJICHHs KIMMaTa, MapHUKOBBIA 3¢ dekt. YronapHas kuciaora u eé
conmu, uX (QU3MYECKHUe M XHUMUYECKHE CBOICTBa, MONy4YeHHEe U mpuMeHeHHe. KadecTBeHHas
peakiust Ha  KapOoHarT-noHbl.  Mcmonp3oBaHume — KapOOHAaTOB B OBITY, MEIUIMHE,
MPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX Yriepoia
(MeraH, »TaH, OSTWIEH, alETWIEH, STaHOJ, TIJULEPUH, YKCycHas kuciota). [Ipuponnsie
UCTOYHUKH YTJIIEBOAOPOAOB (yroib, MPUPOAHBIA Ta3, HEPTh), MPOAYKTHI HX MEpepadOTKH
(OeH3uH), uX poJyib B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — M HMX pPOJM B JKM3HM UeJoBeka. MaTepuanbHOE €IUHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCTMHEHHM.

Kpemuuii, ero Qusuyeckue U XUMHUYECKHE CBOICTBa, MOJyYE€HHE W TPUMEHEHHE.
CoenuHenus kpeMmHuss B npupone. OOmmue mnpenactaBieHuss o6 oxcuje kpemuus (IV) u
KpeMHHEBOM kuciaore. CUITMKAThI, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBINUIEHHOCTH. BaskHeiimue
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IEeMEHT, OeTOoH, xene300eToH. [Ipobmemsr
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3yyeHHe o0pa3llOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI, MPOBEJCHHE
Ka4eCTBEHHBIX PEaKLMi Ha XJIOPUI-UOHBI U HAONIOJCHHE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakarommue (U3NIECKUe W XMMUYECKHE CBOWCTBA TaJIOTEHOB M WX COENWHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEpUaOB), O3HAKOMJIEHHE C 00pas3llaMH XJIOPUJOB (TaJIOT€HUIOB),
O3HaKOMJIEHHE ¢ o0Opa3uamMu cepbl U €€ COeIMHEHMSIMU (BO3MOXKHO HCIIOJIb30BaHHE
BUJEOMATEpHUaoB), HaOdIofeHHWe Tmporecca OOyrIMBaHUS — caxapa TOJ  JACHCTBUEM
KOHIEHTPHUPOBAHHON CEPHOI KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWMCTB pa30aBICHHON CEpHOMN
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(paT-WoOH U HaONIo/eHHEe MpH3HaKa e
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUYECKUMHU CBOWCTBaAMM a30Ta, (ocdopa M UX COeAMHEHHH
(BO3MO’KHO MCITOJIb30BaHUE BUEOMATEPHATIOB), 00pa3liaMu a30THBIX U (ochHOpHBIX yI00peHuil,
MoJlyueHue, coOupaHue, pacrno3HaBaHWE M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEICHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHS W QocdhaT-HOH W W3yYCHHE TPU3IHAKOB UX
NPOTEKaHUs, B3aUMOICHCTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCIOTHI C MEJbI0 (BO3MOXKHO



HCIIOJIb30BaHNE BUJEOMATEPHANIOB), M3yYEHHE MOJIENed KPHUCTAUIMYECKUX PEIIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIICHHE C TIPOIECCOM aJCcOpOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOJMydeHUE, COOUpaHue, paclio3HaBaHUe
U U3YyYCHHE CBOWCTB YIIJIEKHCIIOTO Trasa, MPOBEJCHUE KAYECTBEHHBIX PEaKkIUi Ha KapOOHAT W
CUJIMKAT-UOHbl M W3Yy4YEHUE I[IPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHME C MNPOAyKUUEH
CUJIMKATHOM INPOMBIIIJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3a/ad Mo TeMe «BaHelmue
HEMETAJUIBl U UX COCIUHEHUS.

MeTta/libl M MX COCAMHEHUS

OO0mass xapakTepUCTHUKAa XHUMHUYECKHUX OJJIEMEHTOB — METaUIOB HAa OCHOBAHHUU HUX
nosnioxenus B [lepuoanueckoi cucreme xumuueckux 3neMeHToB [[. . MenneneeBa u ctpoeHus
atoMoB. CtpoeHue MeraioB. Meramuyeckas CBsI3b M METaUIMYECKas KpHUCTaUIMYECKas
pem€Tka. DIEKTPOXUMHUYECKUU Pl HampsikeHuM MerayuioB. DU3MYecKHe U XHUMHUYECKHUE
cBoiicTBa MetayyioB. OOmIue crnocoObl moiaydeHus: MeTaisioB. [loHATHE O KOPPO3UHM METAIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl (CTajb, UyTyH, JIOPATIOMUHUMN, OpoH3a) 1
WX TIPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[Ilenounbie MeTauibl: oN0keHUE B [lepruoanueckoi cucTeMe XMuMHYECKHUX 3JIEMEHTOB /JI.
W. MeHngeneeBa, CTpOGHUE MX aTOMOB, HaXOXKJeHUE B npupoje. Puznueckue U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCMHECHUM.

[[{erouHO3eMENBbHBIE METAJIBI MarHuid M KajupluW: TmoJIokeHue B llepuogmyeckon
cucreMe xumudeckux 3neMmeHToB [I. 1. MeHneneeBa, CTpO€HHE UX aTOMOB, HaxXOXKJEHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus M Kaiblus. Baxuneinmme coeanHeHUs
KaJbLHs (OKCHUJI, THAPOKCU, COH). JKECTKOCTH BOJBI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucreme Xxumuyeckux snemeHtoB [l .
MenpeneeBa, CTpOEHHUE aToOMa, HaxoxJeHue B npupoje. dusnyeckne U XUMUUECKUE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AIFOMUHHSL.

Kenezo: mnonoxenue B Ilepmoamueckoin cucreMe xumuuyeckux snementoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJIEHUE B Mpupoae. PU3nyeckue U XUMUYECKHE CBOKCTBA
xkene3a. Okcunsl, Tuapokcunsl u conu skenesa (II) m xemesa (III), ux cocra, cBoiicTBa u
MIOJIyYEHHE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJICHHE C o0pa3laMd METaUIOB M CIUIABOB, HMX (PU3UUYECKHMMH CBONCTBaMHU,
U3YYEHUE pE3yJIbTaTOB KOPPO3UM METAJIOB (BO3MOXKHO HCHOJIb30BAaHHE BUAECOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJIEHCTBUS OKCH/IA KalbIUs U HATPHUS ¢ BOJIOM (BO3MOXKHO MCIOJIL30BaHUE
BUJICOMATEPHAIIOB), MCCIIEJOBAHHE CBOMCTB KECTKOW BOMBI, MpOIlecca TOPEHHS Kene3a B
KHUCTIOopoJie  (BO3MOXKHO  MCIIOJBb30BaHHE  BUJEOMATEpHUaoB), IPU3HAKOB  IPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aIFOMUHUS, ITMHKa, xene3a (II) u xenesa
(IIT), memgu (II), HabmroieHNE U OMHMCAHKUE MPOIECCOB OKPAIIMBAHUS MJIAMEHH HOHAMHU HATpPUS,
Kalusl U Kanblusg (BO3MOXHO HCIIOIh30BaHHE BUACOMATEPUATIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOWCTB T'HJIPOKCHIA ATFOMUHUS M TUAPOKCH]IA IIMHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 M0
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpY:KaoLas cpeaa

BemectBa u Marepuansl B IOBCEHEBHOM KU3HM 4YeJIOBEKa. be30MmacHoe MCHOoIb30BaHUE
BEIIECTB M XHUMHYECKUX peakiuii B OwbiTy. [lepBas moMomp NpH XHUMHYECKHX OXKOTax |
OTPABJICHUSIX.



XUMHYECKOE 3arpsi3HEHUE OKpYsKarole cpebl (peaebHas JoMyCcTUMAas KOHIIEHTPaIus
BemecTs, ganee — [1J1K). Poib xuMuu B pereHun 3K0JIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepruaIoB (CTEKIIO, CIIaBbl METAJLIOB, IIOJIMMEPHbIC MaTEPUAIIbI).

Mesxicnpeomemmuwie ceazu

Peanu3zanus MexXnpeaMETHBIX CBsI3€d IPU M3YYEHMHM XUMUU B 9 Kilacce OCyIECTBISETCS
yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHSTHH,
ABJIAIOINUXCA CUCTCMHBIMUA JJIS1 OTACJIbHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KilacCUpUKalusd,  MEPUOJUYHOCTh,  HAOJIONEHUE,  IKCIIEPHUMEHT,
MOJICTIMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHSI, MATCPUAITHI.

®usuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIWJ, HW30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, DSJIEKTPUYECKH 3apsl, MPOBOJHHUKHU, IOJYIPOBOJHUKH,
TURIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TelO, 00BEM, arperarHoe COCTOSHUE BELIECTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorust: ¢otocunTes, apixaHue, O6uochepa, s3KocucTeMa, MUHEPAIbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtumpochepa, MHUHEpaIbl, TOPHBIE TOPOJbI, TIOJE3HBIC
HCKOIIa€MbIC, TOIIJIMBO, BOAHLIC PECYPCHI

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDHI

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs
JOCTUT'AaKOTCA B XO4€ O6y‘-I€HI/I$I XUMHUHU B €AUHCTBC y‘-I€6HOI\/JI n BOCHI/ITaTCHLHOI\/JI NCATCIBbHOCTHU B
COOTBETCTBUM C  TPAJAUIUOHHBIMU  POCCHHCKMMH  COIMOKYJIBTYPHBIMH M  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHSATHIMH B OOIIECTBE MpaBHJIAMH U HOPMaMHU TIOBEACHUS W
CIOCOOCTBYIOT MPOIIeCcCaM CaMOITO3HAHHMS, CAMOPA3BUTHS M COIMATM3AIINN 00yJIarOIUXCSl.

HH‘IHOCTHBI@ pC3YJ'IBTaTI)I OTpa)KaI-OT TOTOBHOCTH O6y‘-IaIOIHI/IXC$I pYKOBOI[CTBOBaTI)CSI
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M pacUIMpEHHE OIBITAa JCATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

LIECHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIC/INIO0, TIOHMMAHMs 3HAYCHUS XMMHUYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBA,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW WMH(OPMALUEH O MEepeIOBBIX IOCTHKCHHSIX M OTKPBITHSAX
MHUPOBON M OTEYECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSX 00 yCTpoMCTBE
MHpa ¥ O0IIECTBA;

2) rpakIaHCKOT0 BOCIUTAHHUS:

NPE/CTaBICHUS O COIMAIBHBIX HOPMax W MpaBWIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHUBE, KOMMYHUKATHBHOMN KOMIIETCHTHOCTH B 00IIIECTBEHHO MOJIE3HOH,
y4eOHOMCCIICIOBATENbCKOM, TBOPUYECKOW W JAPYIMX BHAAX JEATCILHOCTH, TOTOBHOCTH K
pa3HOO0pa3HON COBMECTHOM JICATEIILHOCTH MIPU BHIMIOJIHEHUH YUeOHbBIX, TO3HABATEIBHBIX 33/1ad,
BBIITOJIHCHUM XUMHUYECKUX OKCICPUMEHTOB, CO3JIaHHUHM YYCOHBIX MPOEKTOB, CTPEMJICHHUS K



B3aMMOINOHMMAHHUIO ¥ B3aMMOIIOMOILM B Ipoliecce 3TON yueOHOH IesTeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IOBEJICHHE M IOCTYNKH CBOMX TOBAapHUIIEH C MO3ULIMU HPABCTBEHHBIX M
MIPABOBBIX HOPM € YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE  NPEICTaBICHHUS O  BELIECTBE M  XMMMUYECKOH  peakiuu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIOIIAE OCHOBY JUIS
NOHMMAHUA  CYIIHOCTH HAyYHOW KapTUHBl MHpa, MpeJICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOABI, B3aUMOCBA35AX YEJIOBEKA C MPUPOJHOM Cperoi, 0 posu
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHUBBI, HAlPaBJICHHbIE HA IMOJYYEHHE HOBBIX 3HAHMM MO XUMUH,
HEOOXoauMBIE Uil OOBSCHEHHMS HAOJIOJJaeMbIX IPOLECCOB W SBICHHI, I03HABATEIbHOM,
UH(POPMALIMOHHON M YNTATEIbCKON KYJIBTYPHI, B TOM YHCIIE HAaBBIKOB CAMOCTOSITETILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPaTypoOil, JOCTYIMHBIMH TEXHUYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

WHTEpPEC K OOYYCHUWIO M TO3HAHMIO, JII0OO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHUI0, IPOSKTHON M MCCIICIOBATEIHCKON JEATEIIEHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHs 00y4YEeHHS B JajbHEHIIEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHHWE LEHHOCTU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3/10pOBbIii 00pa3 >KU3HM, OCO3HAHUE IIOCJIEJACTBUII W HENPUSATHE BPEIAHBIX
IpUBBIYEK (YHOTPEOIEHUSI alKOrojs, HapKOTHKOB, KYpPEeHHs), HEOOXOIUMOCTHU COOIIOACHHUS
npaBusl 0€30MacHOCTH MpH OOpalleHuH C XUMHYECKHMMH BEIIeCTBAMU B OBITY M peanbHOU
KU3HU;

5) Tpy/n0BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO Mpodeccuii 1 Tpyaa pa3InaHOro pojia, yBaKEHHE K
TPpyLy U pe3yJbTaraM TpPYIAOBOM JAESATENIbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUS
OPEIMETHBIX 3HAaHMM 1O XWMHUHM, OCO3HAHHBIH BHIOOp HWHAMBHUIYalIbHOH TpPaeKTOPHU
NPOJODKEHUsT 00pa30BaHUs € YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMMMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoN MpodecCHOHANbHON AeATeIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MTPO(ECCHOHAILHON Cpeie;

6) IKOJIOTHYECKOT0 BOCIIUTAHUSI:

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIECTBOBaHMs, MOHUMAHUE IIEHHOCTH 3J0pOBOro0 U Oe30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PHU3MUYECKOMY M TICHUXMUYECKOMY 37I0POBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHSI MpaBMJl 0€30MacCHOTO MOBEACHUS P paboTe C BEIECTBAMH,
a TaK)Ke B CUTYaLUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH MPHUMEHSITh 3HAHUS, IOJIy4aeMble NPH H3YUYEHUU XUMHUH, JJIs pelIeHUs
3a/1a4, CBSI3aHHBIX C OKPYXKArOIeW PUPOJHON CPENOH, IS MOBBILIEHUS YPOBHS YKOJIOTHYECKOM
KYJIbTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa 3KOJIOTHYEeCKHX MPOoOJieM U MyTed MX pellieHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUECKOrO MBIIUICHUS, YMEHUS PYKOBOJICTBOBAaThCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MerampeaMeTHBIX pe3yJbTaTOB BBIACIAIOT 3HAYMMbIE UI1 (OPMHUPOBAHHUS
MHUPOBO33pEHUsI OOLIeHAyYHbIE MOHATHUS (3aKOH, T€OpHs, MPUHLUIN, rUnoresa, (paxr, cucrema,
MPOLIECC, IKCIIEPUMEHT U APYroe.), KOTOPhIE UCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUHM M3 3TUX MPEIMETOB (POPMHUPOBATH MIPECTABICHUE O



LEJIOCTHOW HAayyHOW KapTHHE MHpa, U YHHBepcalbHble ydeOHbIE NelcTBUs (ITO3HABATENbHEIE,
KOMMYHHUKAaTHBHbIE, PETYJSATUBHBIE), KOTOpble o0OecnedrnBaoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOMN EATEIIbHOCTH.

ITo3HaBaTebHBIE YHHBepPcaJIbHbIe YueOHbIE 1eiiCTBUA

Ba3oBrble JJornueckue aeiicTBuA:

YMEHHsI HUCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHI:
pacKpbIBaTh CMBICI XMUMMUYECKHUX [OHATHM (BBIAENATH UX XapaKkTEepHbIE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBA3b C JPYTUMH MOHSATHAMH), UCIOJIB30BATh MOHATHUS IS OOBICHEHHS
OTIICNbHBIX (PAKTOB U SIBICHUN, BBIOMPATh OCHOBAHUA W KPUTEPUHM [UIsl KiacCU(UKALUU
XUMHYECKHX BEIIECTB M XMMHUYECKUX PEaKlUi, YCTaHABIUBATh IPUUYUHHO-CJICICTBEHHBIE CBA3HU
MEXy 00BEKTaMHU U3YUYEHHUS, CTPOUTH JJOTHUYECKHUE PACCyKIACHUsI (MHIyKTUBHBIE, IEAYKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBObI U 3aKIIOUECHUS;

yYMEHHE MPUMEHITHh B Mpollecce MO3HAHUS MOHATUS (MPEAMETHBIE M MeTalpelIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENHU, HCIOJIb3yeMble B XUMHUH, NpPeoOpa3oBbIBATh MIMPOKO
IPUMEHSIEMbIE B XMMHHM MOJI€IbHbIEC MPEICTABICHUS — XUMUYECKUIN 3HAK (CHMBOJI 2JIEMEHTA),
XUMH4YecKkass (GopMylna H ypaBHEHHE XHMHUYECKOH pEakuuu — TpU pemeHuH Yy4eOHO-
[IO3HABATEJIbHBIX 3a/ay, C Y4YETOM OTUX MOJEIBHBIX [PEACTAaBICHUM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHX PEaKIHil, BBIABIATH OOIIMEe 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIPOLECCAX U SIBJICHUSIX.

Ba3oBble nccienoBaresbckne 1eicTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHHUA, a
TaKKe B KadeCTBE OCHOBBI JUII (POPMHPOBAHHUS THIIOTE3Bl IO TIPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO YYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJI0OM MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3ynbTar, (opMmynupoBaTb OOOOLIEHHS W BBIBOJBI IO pe3yslbTaTaM IPOBENEHHOIO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POJEIaHHON padoTe.

Pabora ¢ undopmanmeii:

yMeHue BbIOUpaTh, aHAJTU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAIIUIO PA3TUYHBIX BUIIOB
U GOpM Tpe/ICTaBICHHs, TOTyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (HayYHO-TIONYJIsIpHAs JInTepaTypa
XUMHUYECKOTO COJIEp)KaHMs, CIIpaBOYHBIE IOCOOUs, pecypchl VIHTepHETa), KpPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHUE MPUMEHATh Pa3IMUHble METO/Ibl U 3aIPOChl IPU MOMCKE U 0TOOpe HH(pOpMAIU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOJUMBIX JUIsl BBIMTOJIHEHUS YU€OHBIX U MO3HABATENIBHBIX 337134
OnpeAeNéHHOr0 THUMa, NMPUOOPETeHHE OmbITa B O0JIACTH HCIIOJIb30BAaHUA HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJa/leHUuE KyJIbTypOil aKTUBHOI'O MCHOJIb30BAaHUS Pa3IMUYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPAaTh ONTUMAJBHYIO (QOpPMY HpeACTaBICHUS
UHpOpPMALMKM U WUIIOCTPUPOBATH peEIIaeMble 3a/1a4d HECIOXKHBIMH CXeMaMH, IHarpaMMaMH,
apyrumu popmamu rpaduku 1 UX KOMOUHALUSAMU;

YMEHHME HCMOJIb30BaTh W aHAJIM3UPOBATh B MpolEcce y4eOHOHW M HCCIeA0BaTEIbCKOM
JeSITeIbHOCTH UH(OPMAIIMIO O BIMSHUU MPOMBIIIJIEHHOCTH, CEILCKOTO X03siiCTBa U TpaHCIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEb.

KoMMyHuKaTHBHBIE YHHBepcalbHble YUeOHbIe AelicTBUA:



YMEHHUsS 3aJaBaThb BOMPOCH (B XoJe auasora W (Wiau) JTUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil TeMmbl, (HOPMyIUpPOBaTh CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHHS
MPEJI0KEHHOM 3a/1a4u;
YMEHMSI IPEACTABIIATh [IOJIyYEHHBIE PE3YJIbTaThl [I03HABATEIbHON JEATEIBHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JeNaTh MPE3EHTALUI0 PEe3yJbTaTOB BBIIOJHEHHUS XMMHUYECKOIO
JKCHEpUMEHTa (J1abOpaTOPHOIrO OmbITa, J1a0OpaTOpHOM pabOThI MO HCCIEIOBAaHHMIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);
YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOMW IMO3HABATEIbHOH U
UCCIIEI0BATEIbCKON JEATENIbHOCTH MPU PEIIEHUM BO3HUKAIOIIMX IMPOOJEeM Ha OCHOBE y4éra
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (0OCYXkIeHUs, OOMEH MHEHUSIMH, «MO3IOBbIE
LITYPMbI», KOOPAUHALIUA COBMECTHBIX JACHCTBUM, ONIPENEICHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).
PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1elCTBHS:
YMEHHME CAMOCTOSATEIbHO ONPENEISATh LEU AEATENbHOCTH, IJIaHUPOBATh, OCYLLECTBIISATD,
KOHTPOJIMPOBAaTh M TpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO JESTEIBHOCTH, BBIOMPAThH
HanOonee H(QEeKTHBHbIE CIOCOOBI pemieHHs Y4YeOHBIX ¥ IO3HABAaTENbHBIX 33724,
CaMOCTOSITEJIbHO COCTaBJIATh WJIM KOPPEKTUPOBAaTh HPEUIOKEHHBIH aIrOpuTM JeHCTBUH IpH
BBIIOJIHEHUM 33JaHUN € y4ETOM IOJy4E€HUS HOBBIX 3HAaHMM 00 H3ydaeMbIX OOBEKTaX —
BELIECTBAX U PEaKLUIX, OLIEHUBATb COOTBETCTBUE IMOJIyYEHHOTO pe3yjbTaTa 3asBICHHON LENH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCIIOBUHU 3aJJaHUI.
NPEAMETHBIE PE3YJIbTATDI
B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOEHMIO 00S3aTEIBbHOTO COACpKaHMUS,
YCTAaHOBJICHHOTO JAaHHOH QenepalibHON pabodeid MporpaMMol, BBIACISIOT: OCBOCHHEIC
0o0yJaromuMuUCsl Hay4yHbIE 3HAHWS, YMEHUS M CIOCOOBI JCHCTBHA, crenupuuecKue is
OpeaMETHON o0sacT «XUMUS», BUIbl JEATEIBHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyaIUSX.
K konny oOyuenus B 8 kjacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKHUX IMOHSATHI: aTOM, MOJIEKYJla, XUMUYECKUI
JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOpOIHAs H
HEOJJHOPOJHAsA), BaJCHTHOCTb, OTHOCHTENIbHAas aTOMHAas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIECTBAa, MOJIb, MOJSIpHAs Macca, MaccoBas JA0JsS XHUMHUYECKOTO
9JIEMEHTAa B COEJUHEHHH, MOJSPHBIA OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb,
ANEKTPOOTPHULATEILHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKas peaklysl, KiaccuuKamus
peaKuuii: peakliui COEANHEHNs, pEaKLIUN Pa3JIOKEHUs, PEAKIIUU 3aMEILEHUS, PEAKIUH
o0MeHa, 9K30- ¥ SHJI0TEPMUYECKHE PEaKIMH, TeIUIOBON 3((eKT peakuuu, SApo aToma,
ANIEKTPOHHBINA CIION aTroma, aroMHas OopOuTaidb, pajuyC aroMa, XMMHUYEcKas CBS3b,
MOJIApHAsl M HETOJIIpHAs KOBAJIEHTHAsl CBSA3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBop, MaccoBast JJ0JIs BellecTBa (MPOLIeHTHAst KOHIIEHTPAalus) B pacTBOPE;
® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATHH W HPUMEHATH 3TH
MOHATUS MPU ONMCAHUU BELIECTB U MX MPEBPALCHU;

® CIIOJIb30BAaTh XMUMHYECKYI0 CHUMBOJIUKY JMJI COCTaBlieHUsT (OpPMYyJl BELIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIUH;

® ONpeneNnsTh BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHUSX, CTEHECHb
OKHCJICHHS DJIEMEHTOB B OMHApHBIX COCJUHEHUSX, NMPUHAUIEKHOCTh BEIIECTB K



onpefenéHHOMY Kiaccy COeAUHEHMH 1o QopmyrnaM, BHUJ XHUMHUYECKOM CBSI3U
(xoBaJIeHTHas! M HIOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpbiBaTh cMbica llepuonnueckoro 3akona [[. M. MenzeneeBa: q1eMOHCTpUPOBAThH
[NOHUMAaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHus B llepuonnueckoil cucreMe, 3aKOHOB COXPAHEHHsSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yYEHUS, 3aKOHa ABOraipo;

ONMCBHIBATh M XapakTepu3oBaTh Tabmuunyro Qopmy Ilepuoanyeckoir cucTeMb
XUMHUYECKHUX 3JIEMEHTOB: pa3jMuyaTh MOHATUS «IJIaBHAs noarpynna (A-rpymnma)» u
«mobounass monarpynna (b-rpymnma)», manble W OoNbLIME NEPUOABI, COOTHOCHUTH
o003HavYeHUsI, KOTOpble UMeroTcs B Tabnuue «llepronnyeckas cucreMa XUMHUYECKUX
anemenToB [l. . MenneneeBa» ¢ 4HUCIOBBIMH XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB
XMMHAYECKHX 3JEMEHTOB (cocTaB M 3apsa  sapa, oOIiee 4YWCIO BJIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJaccu(UIUpPOBaTh XUMHUYECKHE 3JIEMEHThI, HEOPTaHUUECKUE BEIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEILIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIAaCCOB,  IOATBEp)KJas  OMNMCAHME NpPUMEpPaMH  MOJEKYJISPHBIX  YpPaBHEHUMU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKii;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHM IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUIN B PA3JIMYHBIX YCIOBUSAX;
BBIYUCIISITH OTHOCUTENBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELLIECTB, MACCOBYIO
JOJTEI0 XMMUAYECKOTO AJIEMEHTa 10 (hopMyJie COSIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOJUTH PacUEThI 10 YPAaBHEHUIO XMMUUYECKOM peaklnu;

IIPUMEHSTh OCHOBHBIE OIEpPALlMU MBICIUTEIBHON AESITEIbHOCTH — aHaJIM3 U CUHTES,
CpaBHEHHE, 0000IIEeHNE, CUCTEeMATH3AIHI0, KIAacCU()UKALUIO, BBIABICHHE MPUYMHHO-
CIIEJCTBEHHBIX CBSA3€H — JUIsl M3Y4YEHHs CBOMCTB BELIECTB M XUMHUYECKUX PEaKIHM,
€CTeCTBEHHO-HAyYHble ~ METOAbl  IO3HAaHUS  —  HaONIOJeHHe,  U3MEpEeHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH);

ClleZIoBaTh INpaBWJIaM IIOJIb30BAaHUS XMMHYECKOM TmoOCyqod M J1abOpaToOpHBIM
o0opy/noBaHUEM, a TaK)Ke IpaBHJIaM OOpalIEeHUs C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U coOMpaHUIO Ta3000pa3HBIX BeEUIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C ONPEAEIEHHON MAacCOBOU J0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIEPHUMEHTHI 110 PAcliO3HaBAHUIO PAaCTBOPOB IIeNoued U
KHUCJIOT C TIOMOIIBI0 MHAUKATOPOB (JIakmyc, heHondTanenH, METUIOPAHXK U IpyTHUe).

K xonuy oOyueHus B 9 kJjacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKMX MOHSTHI: XMMHUUYECKHHI 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KATHOH, aHWOH, TPOCTOE BELIECTBO, CIOAKHOE BEUIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPHUIIATEIFHOCTh, CTENIEHb OKHCIICHHS, XUMUYECKas PEaKIns, XUMHYECKas
CBSI3b, TEIIOBOUM A(PEKT peakiuu, MOIb, MOJSIPHBIA 00BEM, PaCTBOP, DJIEKTPOIUTHI,
HEDJICKTPOIIUTHI, DJIEKTPOTUTHYECKAsT JTUCCOLMAIUS, pEaKlMd HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE pEaKIIHH,
OKHCITUTEIHbHO-BOCCTAHOBUTEILHBIE ~ pPEaKIMH,  OKHCIUTENIh,  BOCCTAHOBUTEIb,
OKHCJICHWE W BOCCTAHOBJICHUE, aJUIOTPOMHS, aM(pOTEPHOCTh, XUMHUYECKas CBS3b



(koBaJleHTHasi, HMOHHAs, MeTa/NInyecKkas), KpUCTAIJIMYecKas pemeérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XWUMHYECKOW PEAKUHUH, NPENEIbHO TONMyCTUMAs
koHueHrpauusd [IJIK Bemecrsa;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHATHH U NPUMEHSTh 3TH
IIOHSTHS TIPU ONMCAHUU BEILIECTB U X IIPEBPALLCHUI;

UCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIMKY JJISi COCTaBJCHHS (OpMYyN BEIIECTB U
YPaBHEHUN XMMHUYECKUX PEAKLIU;

ONpENEIATh BAJICHTHOCTh U CTENEHb OKHUCJIEHUS XUMHUYECKHUX JJIEMEHTOB B
COEUHEHUAX PA3JIMYHOIO COCTaBa, IMPUHAIIEKHOCTh BEILIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUU MO (GopmynaM, BUJ XUMUYECKOW CBs3U (KOBaJICHTHAs, MOHHAS,
METaJlJIN4ecKasi) B HEOPraHUYECKUX COEJUHEHMSX, 3aps]] MOHAa [0 XHMHUYECKOU
¢dbopmye, xapakTep cpelabl B BOJAHBIX PACTBOpaX HEOPraHMYECKHX COCAWHEHHM, THII
KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO BEILIECTBA;

packpsiBaTh cmbici llepuoaunueckoro 3akona J[. 1. MenaeneeBa u 1EMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONMKCHIBATh W XapaKTepu3oBaTh TaOmuuHyto (hopmy [leprogmueckoit
CUCTeMbl XHMHUYECKHUX OJJIEMEHTOB: pa3nyaTh TMOHATUS «rjaBHas mnoarpynna (A-
rpynna)» u «mobounas mnoxrpymmna (b-rpynma)», manbie u Oosbline TEPUOADI,
COOTHOCHUTh O00O3HAUEHHUS, KOTOpbIE MMEIOTCSI B IEPUOJUYECKON Tabmuue, c
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij Aapa, obliee Ynuciao JIEKTPOHOB U PaCHpeleieHHe X MO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWMCTB JJIEMEHTOB U HX
COEMHEHUI B Ipeenax MaybIX MEPUOJIOB U TJIABHBIX MOATPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJ1acCu(UIIUPOBATh XUMHUYECKHE JIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XMMUYECKHE
peakuuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3¢ dekTy, M0 N3MEHEHUIO CTENeHEW OKUCICHHUS XUMHUECKHUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) OOLIME U CHEHU(PUUECKHE XUMHUYECKHE CBOWCTBa
IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKIAsl ONMMCAHUE PUMEPAMH MOJIEKYJIIPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPABHEHMSI DIEKTPOIUTUYECKON JUCCOLMALMHN KUCIIOT, IIEI0UYEN U COJIEH,
MIOJIHBIE U COKpPAILEHHBIE YPABHEHUS PEaKIMi HOHHOrO OOMEHa, YpaBHEHHS peaklnid,
MOATBEP)KAIOIIUX CYIIECTBOBAHME T€HETUYECKOM CBA3M MEXAY BEIleCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca ATUX peakIuii;

IIPOrHO3MPOBaTh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX CTPOEHMS, BO3MOXKHOCTHU
IIPOTEKAHNS XMMUUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJTI0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COEMHEHNUs, MaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PAcUEThI 10 YPAaBHEHUIO XMMUUYECKOM peaklnu;

coOnoaTh IpaBWja TIOJIb30BAaHUS XUMHUYECKOW TOCYIO0M U J1aOOpaTOpHBIM
o0opy/noBaHuEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMHU MO BBIIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U cOOMpaHMIO ra3000pa3HbIX BEHIECTB (aMMHUaKa M YIIIEKHCIIOro rasa);



MIPOBOJIUTH PEAKLUU, TMOJITBEPKAAIOUINE KAUECTBEHHBIN COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOPHA-, OpOMHI-, MOIUA-, KapOoHat-, Qocdar-,
CWIHKAT-, Cynb(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS W HWOHBI H3YYCHHBIX
METAJJIOB, MPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;
MIPUMEHATh OCHOBHBIC OINEpAaIlUU MBICIUTEIIBHONU JIEATETbHOCTH — aHAJM3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEeMATH3allUi0, BBISBICHWE MNPUYWHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YyYEHUs CBOMCTB BEIIECTB U XUMHUYECKUX PEAKLUN, €CTECTBEHHO-
HAayYyHBIE METONbI T[O3HAHWA — HAOJIOJCHWE, UW3MEpPEHHe, MOJCITUPOBaHUE,
AKCTICPUMEHT (PEaIbHBIA U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos
Ne HaumeHnoBanue pa3neiioB u DiieKTpoHHbIe (HudpoBbIe)
KoHnTpoasHbie IIpakTnyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavaibHbIe XUMUYECKHE OHATHUS
XuMus — BaxkHas 001acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK
' MPaAKTUYECKOU JEATEIHHOCTU https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemectBa n xuMnueckue 15 1 bu6nmmorexa LIOK
' peaknuu https://m.edsoo.ru/7f41837c
Hroro o pazneny 20
Pa3nen 2. BaxkHeiiliue npeacTaBuTe M HEOPraHNYECKUX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bu6mmoreka [LIOK
' 00 oxcumax https://m.edsoo.ru/7f41837¢
Bonopoa.llonstue o kucimorax bubnnorexa [IOK
2.2 8 1
U COJIAIX https://m.edsoo.ru/7f41837¢c
93 Boga. PactBopsl. [TonsiTue 00 5 1 1 bu6mmoreka LIOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChI 1 1 1 bubmuoreka [IOK
' HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Paznen 3. [lepuonnyeckuii 3axon u [lepuoauyeckas cucrema xumudyeckux 3j1eMmenToB /. U. MenaeneeBa. CTpoenune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu



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 3aK0H 1

31 [Iepnonnueckas cucrema 7 bubnnoreka [IOK
XHUMUYECKHX 3yemMenToB 1. . https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHne atoma
XuMH4ecKas CBA3b.

3.2 OKHCIIUTEIBHO- 8 bubmotexa [IOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBHUTEIbHBIC PEAKITUH
bu6nmmorexa LIOK
Hroro no paszery 15 https://m.edso;_.[ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

9 KUIIACC

KoauuyecTBo 4yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uugpoBbie
Ne n/m P Konrpoasnsie | IlpakTudeckue (mucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIIul
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/ieNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuotexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnuotexa [JOK
' XHUMUYECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3znen 2. HemeraJiibl M MX COeIMHEHUSA
91 OO6m1ast XapaKTEPUCTUKA XUMUYECKUX 4 1 bubnuotexa [JOK
' snementoB VIIA-rpymmesl. [anorenst https://m.eds00.ru/7f41a636
OO6m1ast XapaKTEPUCTUKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6 bubmorera [IOK
' Py - -oP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast XapakTepruCTUKa XUMHUECKUX
2.3 jgeMeHToB VA-rpymisl. A30T, pocdop u ux 7 1 bubmmorexa [IOK
' SJIEMEHTO PYTIIHL ASOT, GOCHOP https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01mmas xapaKTepUCTHKA XUMHUICSCKIX
2.4 sneMeHTOB [VA-rpymmnel. Yriepon u 8 1 2 bubmmorexa LIOK
' . Py ' p https://m.edsoo.ru/7f41a636
KPEMHUH M UX COCTUHCHHUS
Hroro 1o pasneny 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

Pa3znen 3. MeTa/L1bl H UX CocIMHCHUSA

. bu6mmoreka [IOK
31 Obuge caoficTsa MeTaIIOR 4 https://m.eds00.ru/7f41a636
N bu6mmoreka [IOK
3.2 Baxuerime MeTauibl 1 UX COSAMHEHUS 16 https://m.edso0.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. XuMus v okpy:kamomas cpeaa
41 B 3 bubmuorexa [JOK
: eIIeCcTBa U MaTePUAIIBI B )KU3HU YeJIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
P 3 bubmuorexa [JOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounvecTBO yacos JIeKTPOHHbIE
Ne Mara nudposbie
Tema ypoka Kontpoabubie | IIpakTudeckue
n/n Bcero H3yYeHHs o0pa3oBaTejbHbIE
padoTbI padoThbI
pecypcbl
1 [Ipeamer xumun. Pons xumuu B 1 bu6nmunorexa LIOK
’KU3HU YesioBeka. Tena u BelecTra 04.09.2023 | https://m.edsoo.ru/ff0d210c
5 [ToHsATHE O METOIaX ITO3HAHMS B 1 bubnunorexa LIOK
XUMUHU 07.09.2023 | https://m.edsoo.ru/ff0d227e
[Ipaktuueckast pabora Ne 1 «IlpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 1 bubnnoreka [HOK
oOparieHus ¢ J1a00paTOpHBIM 14.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrele BemiecTBa u cMecH. CriocoObl 1 bu6mmoteka [IOK
pa3fesieHns cMecel 18.09.2023 | https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2
5 ((;’;KT;Z‘;C;: il\l/j:c;); ?Ha npuMepe 1 1 bubmorexa HOK
a . PHNEP 21.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bub6nmunorexa LIOK
6 du3nuecKue U XUMUYECKHE SIBJICHUS 1 25.09.2023 httos://m.edsoo.ru/ff0d28c8
7 ATOMBI I MOJICKYITBI 1 brbmmorexa [TOK
y 28.09.2023 | https://m.edsoo.ru/ff0d2a6c
8 Bemecta MonekynsipHOro u 1 510.2023 bubnuoteka [IOK
HEMOJIEKYJIIPHOTO CTPOEHUS https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK
9 [IpocTeie 1 cnoXHBIE BEIIECTBA 1 5.10.2023 httos://m.edsoo.ru/ff0d2be8



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

XuUMHYECKUE JICMCHTBI. 3HAKU

bubnunoreka LIOK
10 XHUMUYCCKHX DJICMCHTOB. 9.10.2023 httos://m.edsoo.ru/ff0d2a6¢
OTHOCHTEIbHAS aTOMHAs Macca.
bu6mmoreka [IOK
11 3aKOH IIOCTOSHCTBA COCTaBa BEILICCTB. 12.10.2023 httos://m.edsoo.ru/ff0d2eae
12 Xumuyeckue GopMyIibl. 16.10.2023 bubnmoreka [JOK
OtHocUTENbHAsA MOJIEKYJIIpHAs Macca. https://m.edsoo.ru/ff0d323c
MaccoBas J0JIsI XUMUYECKOI0 DJIEMEHTA bubnunorexa LIOK
19.10.202
13 B COCAUHECHUH 9.102023 https://m.edsoo.ru/ff0d350c
1 BanieHTHOCTS aTOMOB XMMHYECKHUX bubmuoreka [IOK
3JIEMEHTOB 23.10.2023 | https://m.edsoo.ru/ff0d2eae
C
o | o
P A 26.10.2023 | https://m.edsoo.ru/ff0d2eae
BAJICHTHOCTU
16 A -MOJICKYJIIPHOE YUCHUE bubmorexa OK
TOMHO-MOTCKYIAP ye 23.10.2023 | https://m.edsoo.ru/ff0d350c
17 3aK0H COXpaHEHUs MacChl bubmorexa HOK
p https://m.edsoo.ru/ff0d350c
bub6nmunorexa LIOK
18 XHMHHICCKHE yPABHCHHA https://m.edsoo.ru/ff0d3f34
19 THIIBI XUMHYSCKHUX PEAKITHI bubmorexa [IOK
peak https://m.edsoo.ru/ff0d3f34
20 Koauuectso BemecTBa. Moib. bu6nunorexa LIOK
Momnspnas macca https://m.edso0.ru/ff0d5230
)1 Bpruncnenue 1o ypaBHeHUSAM bu6mmoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3f34
22 O0001IeHNE U CHCTEMATH3aIMs 3HAHUI bubmorexa LIOK

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d40c4

KonTtponbnast padora Nel mo teme

bubnunorexa LIOK

23
«BelecTBa 1 XUMHYECKUE PEAKLIM https://m.edsoo.ru/ff0d4290
Kucnopon — snemeHT u npocroe
24 BEC CCTBI()) HHOJ'I EHUE (bnznqecxne bubmorexa HOK
mv ' yi https://m.edsoo.ru/ff0d448e
CBOIICTBa KUCIIOPOAA.
XUMUYECKUE CBOMCTBA KUCIOPOIa
25 (peakiuu OKUCIICHUS, TOPCHHE) bubmmorexa LIOK
beartt > TP ' https://m.edsoo.ru/ff0d4614
[TonsiTHe 00 okcumax
26 [Ipaktrueckast PaboraNe3 «Ilomydenue bu6mmoreka LIOK
KHCJIOPOJIa M U3YYEHHUE €TO CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
bubmuoreka [IOK
27 O30H. AIOTpOINHA KHCAOPOA https://m.edsoo.ru/ff0d497a
Bosnyx u ero cocras. 3amura bubnuoreka [LIOK
28
aTMoc(hepHOro BO3/IyXxa OT 3arps3HCHUS https://m.edsoo.ru/ff0d4790
Bonopoa — snemeHT 1 npocroe bubmorexa LHOK
29 Be Jle(I:TBO HaxosK eHIe fn Hbore https://m.edsoo.ru/ff0d4dd0
- Hl ] A pHpose. bubanoreka [JOK
OTYHCHIE BOROpOa https://m.edsoo.ru/ff0d4dd0
30 ®du3nvecKue U XMMUYECKHE CBOMCTBA bu6mmoteka [IOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
32 [ToHsiTHE O KHCITOTaX M COJISAX bubmorexa HOK
https://m.edso0.ru/ff0d50d2
[TpakTiueckast padota Ne 4 o Teme
32 «[Tomydenue u coOMpanue BOJ0pOIa brbmmorexa [IOK
7 1P AOPOAR, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
33 MonsipHblii 00bEM ra30B. 3aKOH bu6mmoreka [LIOK
ABorazpo https://m.edsoo.ru/ff0d542e
34 Brruucnenust 00b€Ma, KoaudecTna bubnuoteka [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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BELIECTBA ra3a 0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA U 00BEMY

https://m.edsoo.ru/ff0d55a0

Brrunciaenus 006EMOB Ia30B 10

bu6mmoteka [IOK

3 ypaBHeHI/IIO"peaKI_[I/II/I Ha OCHO]ie https://m.edsoo.ru/ff0d5708
3aKOHa O0OBEMHBIX OTHOLICHH ra3oB
Bona. MeTtoapl onpeiesieHus cocTaBa

36 BOJbI- CUHTE3 U aHanu3. Bona B
HPUPOJIE U CTIOCOOBI OYMCTKH BOJIBI.

36 du3nyecKue U XUMHUYECKHE CBOMCTBA bubnunorexa LIOK
BOJIbI https://m.edsoo.ru/ff0d587a

37 CocraB ocaoBanuil. [lonstue 06 bubnnoreka [HOK
WHJMKaTopax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopureis.

38 Hacrpimennbie 1 HEHaChIIICHHBIE bu6nmunoreka LIOK
pacTBOpbl. MaccoBas 10714 BellecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE

39 MaccoBast 105151 paCTBOPEHHOTO
BEIIECTBA
[TpakTtuyeckas pabora Ne 5 o Teme

40 «IpuroroBiieHHE PACTBOPOB C bubnnorexa [HOK
OnpeAeNEHHON MaCCOBOM 10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA

41 [ToBTOpenue u 00o0IIEHNE 110 TEMaM
«Kucnopoa.Bonopoa. Boga»

42 KonTtponbHast padota Ne2 o teme bu6mmoreka [LIOK
«Kucnopoa. Bogopoxn. Boga» https://m.edso0.ru/ff0d6342

43 Oxkcupsl: cocTaB, KIaccu(uKaus, bubnmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tonydyenue 1 XuMHUYECKHE CBOWCTBA

44 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX brbmrorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUsI: COCTaB, Kiaccupukanus, bubnuoreka [IOK
45
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
46 [Tony4yeHnue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kmaccudukarus, bubnunorexa LIOK
47
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
48 [Tony4yeHnue u XUMHYECKUE CBOMCTBA bubnuoreka [LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATYypa,
49 CHOCOéLFI)HOJ'I )eHI/ISI XI/IMI/I‘IZ(I?KI/IC bubamorexa TIOK
N i ’ https://m.edso0.ru/00ad9474
CBOIICTBa
[IpakTryeckas padota Ne 6. Perrenune
50 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUIN»
51 ['eneTnueckas cBsi3b MEXY KiIacCaMH bubnmnoreka [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edso0.ru/00ad9a50
59 O0600611eHre U cucTeMaTH3aus bubnnorexa [HOK
3HaAHUU https://m.edsoo.ru/00ad9ch2
Kontponbnas pabora Ne3 mo teme
53 "OCH(I))BHI)IC KJ'II;CCI)I HEOPTaHUYECKHUX bubmmorexa [IOK
on P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbIie MOMBITKH KJIACCHU(UKALTH
p ¢ bubnunorexa LIOK
54 XAMHYECKHX 2JIeMeHTOB. [loHsATHE O

rpynmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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Ilepronnueckuii 3aKOH U

55 [Teproaundeckas cHCTeMa XUMUYECKHX bubmotexa [IOK
https://m.edsoo.ru/00ada52c
snemenToB 1. Y. Menaeneena
56 [Tepuoapl, rpynmbl, MOATPYIIIBI bubmorexa HOK
https://m.edsoo.ru/00ada52c
57 Crpoenue atoMoB. COCTaB aTOMHBIX bubnmoreka [JOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000JI0YCK
58 aToOMOB JIeMeHTOB [lepronueckoi bubmmorexa [IOK
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menneneena
XapakTepucTUKa XUMHUYECKOTO
59 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuoreka [IOK
Ilepuonnueckont cucreme /. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3aKoHa
60 JUISL pa3BUTHS HAYKH U IPaKTHKU. /1. bubmuoreka [{OK
N. MenneneeB — y4€HbIN, EAAror U https://m.edsoo.ru/00ada96e
TpaXTaHUH
61 DIEKTPOOTPULIATETLHOCTh AaTOMOB bubmuoreka [{OK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexka [IOK
62 Hommas xumurecKas ceash https://m.edsoo.ru/00adac34
bubnunorexa LIOK
63 KoBasieHTHast XuMH4YecKasi CBSI3b https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
64 (CTeneHb oKHCIICHHS https://m.edsoo.ru/00adae28
65 OKHCITUTENEHO-BOCCTAHOBUTEILHBIC bubnuoteka [JOK

peaknuu

https://m.edsoo.ru/00adb076
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bubnunorexa LIOK

66 OKUCIATENIN ¥ BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076

. HOBT.ongHe 1 0000111eHNE 3HAHUH 1O . BuGmorexa LOK
TeMe. «LTPOCHHC BCILCCTBA. https://m.edsoo.ru/00adb33c
XUMHYECKas CBI3b.)

- K(O:HTpOJIBHaSI pa60)T(a Ne4 o reme . Buborexa LOK
(«-TPOCHHC aToMa. AUMHIHIcCKad https://m.edsoo.ru/00adb486
CBA3bY»

OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME
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9 KUIIACC

KoanuecTBo yacoB DJIEKTPOHHbBIE
Jlara nuppoBbIe
Nen/m | Tema ypoka Konrposbhbie | IlpakTHueckue p
Bcero U3y4YeHU S oOpa3zoBarTe/ibHbIE
padoThI padoThI
pecypcbl
1 OKHCIIUTENBHO-BOCCTAHOBUTEILHEIC 1 £ 09.23 bu6nunorexa LIOK
peakiyn o https://m.edsoo.ru/00adcade
5 OKHUCIUTENbHO- BOCCTAHOBUTEIIbHBIE 1 1 2.09.93 bubnuoreka [IOK
peaKkuu T https://m.edsoo.ru/00adcade
TermoBoii 3¢ (HEeKT XUMHUIECKHUX bubnuoreka [IOK
3 020k 1 1 14.09.23 ubsmorexa 11
peaxuui https://m.edsoo.ru/00adb7e2
[ToHsATHE O CKOPOCTH XUMHUYECKOMN
4 eakuu. ITonsaTre o rOMOreHHLIX U 1 18.09.23 Bubmuorexa IIOK
P : o https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEaAKIIHSIX
[TpakTuyeckas padora Nel
«M3ydeHne BIMSIHUS YCIOBUI
5 v yer 1 1 21.09.23
MPOBEJCHUS XUMHUECKOM peakinu
Ha €€ CKOPOCTh»
[ToHsATHE O XUMHUYECKOM
aBHOBecHH. DaKTOPBI, BIUSIOITNE
6 Ea CKOPOCTH XHMqupcxoﬁ CaKIIMK 1 1 25.09.23 bubmorexa HOK
p peaxtl o https://m.edso0.ru/00adc28c
MOJIOXKEHUE XMMHUYECKOTO
paBHOBECHS
O0001IeHNEe B CUCTEMaTU3 AL
7 " B 1 28.09.23
3HAHHH
Teopust 37IeKTPOITUTHIECKOM bubmuoreka [IOK
8 P p 1 3.10.23 1

JUCConranu.

https://m.edsoo.ru/00adcd68
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9 Jucconmanus KuciaoT, OCHOBAaHUMN U 510.23 bubnmoreka [JOK
10 coeit o https://m.edso0.ru/00add5d8
1 Cnalble U CUITbHBIE SJICKTPOJIUTHI. 9.10.23 bubnmoreka [JOK
CrerneHs TUCCONUAIIAN o https://m.edso0.ru/00adcd68
bubnunorexa LIOK
- 12.10.23
12-13 Peaxuun noHHOro 00MeHa https://m.edsoo.ru/00add448
. bubmuoreka [IOK
16.10.23
14 Honsre o runpose coieit https://m.edsoo.ru/00add9d4
15 Pemenue 3a1a4 Ha M30BITOK U 19.10.23 bubnunorexa LIOK
HEJOCTATOK https://m.edsoo.ru/00ade488
15 O060011eHne U cucTeMaTH3aus 53.10.23 bubnnoreka [HJOK
3HaHUH o https://m.edso0.ru/00addd12
[TpakTrueckas padota Ne 2.
16 «Il’)emeHI/Ie 3Kcnpe NMEHTaJIbHBIX 26.10.23 bubmorexa LOK
P o https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbras padora Ne2 1o teme
17 «3J161I<)T OHMTIfquKasI HMCCOLHAITAS bubmorexa HOK
p A HHAtL. https://m.edsoo.ru/00addec0
XVUMUYECKUE pEaKkIiy B paCTBOPAX»
18 OO01mas xapakTepUCTHKA raIOTeHOB. bubnmnoreka [JOK
XUMHUYECKHE CBONCTBA. https://m.edsoo.ru/00addfe2
bubnmunorexa LIOK
19 A70p https://m.edsoo.ru/00addfe2
bu6nunorexa LIOK
20 XJ10pOBOZIOPOZ, https://m.edsoo.ru/00ade104
ConsiHast KUCI0Ta, XUMHUYECKUE but6mmoreka [IOK
21 .
CBOICTBA, MOJy4YEHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
99 [IpakTuueckas padora Ne 3 o Teme bu6mmoreka LIOK

«lTonyyeHne COMAHON KUCITOTHI,

https://m.edsoo.ru/00ade348
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W3y4YEHUE €€ CBOMCTB)

OO611as xapakTepuCTHKa SJIEMEHTOB

bub6mmoteka LIOK

23 VIA-rpymiibl https://m.edsoo.ru/00ade64a
ANnoTponHbeie MOAU(UKAIIUN CEPBI.
24 Haxoxnenue cepsl v €€ coeIMHEHUI bubanoreka [JOK
B NpUpoJie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBoaopo/1, CTpOCHHE,
25 @Hznqefxiei XI/Il\p/II/I‘-IeCKI/Ie bubamorera TIOK
= https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcuppl cepbl. CepHas KUCIIOTa,
26 (bU3HYEeCKUEe U XUMUYECKHE bubmmorexa [IOK
_ https://m.edsoo.ru/00adea28
CBOIICTBa, IPUMEHEHHE
XHWMHUYECKUE PEAKLNH, JIEKALNE B
OCHOBE MPOMBIIUIEHHOTO criocoba
97 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubmuoreka [LIOK
XHMMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIeH cpeibl COEAUHEHUSIMHU
cepbl
[IpakTuueckas pabora N4
28 «Pemenne sKcrIepUMEHTaIbHBIX
3a7a4»
29 Brruncienune maccoBoii 10au bubnunorexa LIOK
BBIXO/JIa IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
30 O060011eH1Ee 3HAHU TTO TEME.
31 Kontponbnas padota Ne2
39 OO01mas xapakTepUCTHKA SJIEMEHTOB bubnmnoreka [JOK

VA-rpynmsl. A30T,

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



https://m.edsoo.ru/00ade64a
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pacipocTpaHeHHe B IPUPOJIE,
¢du3nvecKkrne 1 XUMHUYECKHE

CBOMCTBA
AmMMuak, ero pu3ndecKue u
33 cCKIE CBOi - bub6mmoteka LIOK
RHMITICCKHE CBORCTRA, HOMyEHHE https://m.edso0.ru/00adf004
MIPUMEHECHUE
[TpakTrueckas padora Ne 5 mo teme
34 «ITomyuenne aMmmMuaka, U3yudeHHE bubmorexa HOK
yqu M3V https://m.edso0.ru/00adf180
€ro CBOMCTB)
bubnunorexa LIOK
35
ot amMoHHs https://m.edsoo0.ru/00adf004
A3OTHas KHUCIIOTa, €€ GU3NICCKUE U bubnmoreka [JOK
36-37 .
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUECTBE MUHEPATHLHBIX
38 00peHui. XUMHUYIECKOe bubmmorexa [IOK
YAOOP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COETMHEHUSIMU a30Ta
bub6nmunorexa LIOK
39 O .
ocop https://m.edsoo.ru/00adf68a
Oxkcua pocdopa (V) u pochopnas
40 KI/ICJ‘I(iITS) q)j)snr;ec(mzle I/Iq)XI/II\(fI/IfI)eCKI/Ie bubmmorexa [IOK
o https://m.edsoo.ru/00adf68a
CBOICTBA, TIOTYYCHUE
HUcnons3oBanue pocdaTos B
41 Ka4eCcTBE MMUHEPAIbHBIX YI00PEHHIH. bu6mmoreka [IOK
3arpsi3HEHUE PUPOTHOM CpeIbl https://m.edsoo.ru/00adfc20
docharamu
b K
42 VYriiepon, pacipocTpaHeHUE B nbmorexa [0

https://m.edsoo.ru/00adfd9c
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npupoze, huzndeckue u
XMMHYECKUE CBOHCTBA

bu6mmoreka [IOK
43 o J
kenn yraepona (11) https://m.edsoo.ru/00adfebe
Oxcupn yriepon (1V), ux
(bu3HYEeCKUEe U XUMUYECKHE
44 CBOMCTBA. DKOJIOTUYECKHUE bubmmorexa LIOK
' https://m.edsoo.ru/00adfebe
po0JIEMBbI, CBSI3aHHBIE C OKCHJIOM
yriepoza (IV)
bubmuoreka [IOK
4 N
° YToMbHAs KHCIOTA 1 €€ CoH https://m.edsoo.ru/00ae006¢c
[TpakTuueckas pabota Ne 6 mo Teme
"ITosrydyeHune yrieKuciioro rasa. bu6mmoreka LIOK
46
KauecTBenHnas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
bu6mmoteka [IOK
47 K . O
DEMITHH. LRCHA KpEMHHA https://m.edsoo.ru/00ae080a
48 KpemHuuesas kucnora u ee conu. bubnnorexa [HOK
LlemenT.Crekio. https://m.edsoo.ru/00ae080a
49 Pemenne 3a1a4 Ha mpuMecH
Konrtpomnsnas pabora Ne3 o teme
50 «BaxHeinme HeMeTauIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCIMHEHUS
OO61as xapakTepuCcTUKa
XUMHUYECKHUX DJIEMEHTOB —
51 MeTauioB. MeTtannudeckas CBSI3b U but6mmoreka [IOK

METAJNINYECKask KpUCTAITMYEeCKast
pemérka. Pu3n4yeckKre CBOMCTBA
METAJIJIOB

https://m.edsoo.ru/00ael103e
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XMMHYECKHE CBOUCTBA METAJJIOB.

52 DIIEKTPOXUMUYCCKHUI P bubmoreia HOK
POXHIM P https://m.eds00.ru/00ae1156
HaIpsHKEHUH METAJIOB
OO0mue crmocoOb! MOTYICHUS
MeTasuioB. CriiaBbl. BeraucieHus mo
53 ABHCHUSM XUMHYCCKUX PCAKIIII bubmorexa HOK
M DeaKHI, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
IPUMECH
54 [ToHsiTue 0 Koppo3un bubnnoreka [HOK
MeTasuioB. CIiIaBbl https://m.edsoo.ru/00ae1278
bubnunorexa LIOK
55
[esnowmere Meraet https://m.edsoo.ru/00ae14b2
56 OKcuabl ¥ TUAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
57 [IlenouHo3eMenbHBIE METATIIBI — bubmoreka [IOK
KaJbIIUH 1 MarHuu https://m.edsoo.ru/00ae15e8
58 Baxxueiinme coeTMHEHUS KaTbIUs bubmorexa HOK
A H https://m.edsoo.ru/00ae15e8
60 JKEcTKOCTh BOJIBI M CITOCOOBI €€ bubnmunorexa LIOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
bu6mmorexka [IOK
61 An i
FOMUHIH https://m.edsoo.ru/00aelc64
62 AMdoTepHbIe CBOICTBa OKCHA U bu6mmorexa [HOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
63 K
I1es30 https://m.edsoo.ru/00ae1d86
64 OKcuapl, THAPOKCHIBI U COTTH bubnmnoreka [JOK

xenesa (II) u sxenesa (I1I)

https://m.edsoo.ru/00ae35e6
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O000111IeHUE U cUCTEMATU3ALUASA

65 . 1
3HAHHUU
[TpakTuueckas padora Ne 7.

66 Pemenne skcnepruMeHTaIbHBIX 1 bubnmoreka [JOK
3a/1a4 1o reme «Baxueimue https://m.edsoo.ru/00ae3de8
METAJUIbI U KX COCITUHECHUS
Kontponsnast padora Ne4 o teme

67 «Baxxueunmme MeTauIbl U UX 1
COCIMHEHUS

68 PesepBHbIit ypok 1

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME



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

YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YHEHUKA

» Xumus, 8 kimace/ Pymsutuc I'.E., ®enpnman @.1°., AKInoHepHOE 00IIECTBO
«M3parenscTBO «IIpocBemenne»

» Xumusi, 9 xknacc/ 'abpuensa O.C., Octpoymos WN.T'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Xumus, 8 xnacc/ I'abpuensa O.C., OctpoymoB U.I"., Cnaakos C.A.,
AknronepHoe obmectBo «M3aaTenscTBo «IIpocBemnienue»

Pymsutuc I'.0. Xumus 9 knacc

METOAUYECKHUE MATEPHUAJIBI IUIS1 YAHUTEJIA
[Toypounoe mianupoBanue Pym3utuc Xumus 8-9 knacc

[Toypounoe mianupoBanue OctpoymoB Xumus 8-9 kitacc

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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