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MNOACHUTEJIBHAA 3ATINCKA

[lporpaMMa 1o XHMMHUM Ha YpPOBHE OCHOBHOIO OOILIEro 0oOpa30BaHUs COCTAaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHOM HPOTrpaMMbl OCHOBHOT'O OOILEro
oOpazoBanus, npenactaBieHHBIX B PT'OC OO0, a Ttakxke Ha OCHOBe (enepanbHOl paboueil mporpaMmbl
BOCIIUTaHMA U C Y4ETOM KOHIIENLUHU MpernojaBaHus yueOHoro npeamera «XuMHs» B 00pa3oBaTeIbHbIX
opranusanusax Poccuiickon denepanuu.

[Iporpamma no xuMuu Aa€T MpeICTaBICHUE O LEsIX, 00IIel cTpaTernu o0y4eHus, BOCIIUTAHUS U
pa3BUTH OOYYAIOUIMXCSl CPEACTBAMHU Y4eOHOro INpeaMeTa, yCTaHAaBIUBAeT 00s3aTelbHOE MPEAMETHOE
coJiep>KaHue, MpeayCcMaTpUBaeT paclpeesieHue ero Mo KjaccaM U CTPYKTYpHUpOBaHUE MO pasjeiaMm U
TeMaM MpOrpamMMbl IO XHMHUH, OINpeJeNseT KOJMYECTBEHHbIE M KayeCTBEHHBIC XapaKTEPUCTHUKU
COJIEpXKaHMs, PEKOMEHIYyEeMYIO MOCIEeI0BATEIbHOCTh U3YUEHHUs] XMMHU C YYETOM MEXIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO TpOIecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydJarommxcs,
orpeneseT BO3MOXKHOCTH MpeaMeTa sl peal3allud TpeOOBaHUM K pe3yiabTaTaM OCBOEHHSI OCHOBHOM
00pa30BaTeNbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3ynbrataM oOyueHHUss XMMHM Ha YpOBHE Leled W3y4eHHs IpeAMETa U OCHOBHBIX BHIOB Y4eOHO-
MIO3HABATENBHOM JeATeIbHOCTH 00yUaIOIIErocs 10 OCBOCHUIO y4eOHOTO COJIepKaHMS.

3HaHWEe XUMHH CIY)KAT OCHOBOH JUIsi (POPMHUPOBAaHUS MHPOBO33pPEHHS OOY4aIOLIETocs, €ro
NPEJCTaBICHUA O MAaTepHaJbHOM €IMHCTBE MHpa, BAKHYIO POJIb MrparoT (HopMUpyEMblE XUMHUEH
NPEJCTaBICHHS O B3aMMOIPEBPALICHUSX SHEPTUU U 00 3BOJIOIMU BEIIECTB B IPUPOJIE, O MYTAX PEILICHHS
IOOATBHBIX TIPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, YHEPTETHUECKOM, MHIIEBON H
AKOJIOTUYECKOM 0€3011aCHOCTH, MPOOJIEM 31paBOOXPAHCHHS.

N3yuenune xumMuu:

CHOCOOCTBYET peanH3aluyd BO3MOXKHOCTEH Ui caMOpa3BUTHA H (OPMHPOBAHUS KYIBTYPHI
JUYHOCTH, €€ 001el U (PyHKIMOHAIBHON IPAMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEN 00y4aromuxcs, HaBbIKOB
UX CaMOCTOSITEIbHOM Yy4eOHOH JesSTeNbHOCTH, IKCIEPUMEHTAJbHBIX U HCCIIEIOBATEIbCKUX YMEHHIA,
HEOOXO/IMMBIX KakK B IOBCEIHEBHOM JKU3HU, TaK U B IPO(HECCUOHANBHON AesITeIbHOCTH;

3HAaKOMHUT CO CHEIM(PUKON HAyYHOTO MBIIUICHHS, 3aKJaJbIBAET OCHOBBHI LIEJIOCTHOTO B3IJIsSAa Ha
€MHCTBO IPHUPOJBl U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM 3TalioM B (OPMHUPOBAHUU €CTECTBEHHO-
HAY4YHOM rPaMOTHOCTH O00YYarOIIUXCS;

crocoOcTByeT (HOPMUPOBAHUIO LIEHHOCTHOTO OTHOLICHHWS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
IPUPOJE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOIMUECKOe 00pa30BaHUE 00yUYarOIIHUXCSL.

JlaHHble HampaBiIeHHUs B OOYUYEHUHM XUMHUH O0eCIeYHBaIOTCs CHEM(UKON colepKaHus ydyeOHOro
npeaMeTa, KOTOPBIN SBISETCS MeNarornyecky aIalTHPOBAHHBIM OTPaKCHHEM 0a30BOM HAYKHW XUMHH Ha
OTpPEIEIEHHOM JTale €€ pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOmIET0 0Opa3oBaHMsS OPHUEHTHPOBAH HA OCBOCHUE
00y4aroIUMHUCS CUCTEMBI IE€PBOHAYAJIBHBIX IOHATUH XMMHH, OCHOB HEOPraHMYECKOW XUMHM U
HEKOTOPBIX OT/AETIbHBIX 3HAUUMBIX MOHATHIH OPraHUYECKON XUMUH.

CrpykTypa coaepaHus MPOrpaMMBbl 10 XUMUHU C(HOPMHUPOBAHA HA OCHOBE CUCTEMHOTO IOAX0Ja K
e€ nzyuenuro. CofepxKaHue CKIIaIbIBAETCS U3 CUCTEMBI IOHATHH O XMMHYECKOM 3JIEMEHTE U BELECTBE U
CUCTEMBI MOHATHIA 0 XUMHUYECKOH peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OpPraHW30BaHbI [0 MPUHIIUITY
MIOCJIEI0BATEILHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUECKUX MIPEICTABICHUM Pa3HOr0O YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMMU;

— Y4YEHHsI O CTPOCHUH aToMa U XUMUYECKOM CBS3H;

— MpEeACTaBICHUH 00 NEKTPOIUTUUECKON TUCCOIHAIINN BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCA Ha OCHOBE AMIIUPHUYECKHU MOJTYYEHHBIX U OCMBICICHHBIX
($akToB, pa3BUBAIOTCS MTOCIIEOBATEIBLHO OT OJJHOTO YPOBHS K APYTrOMY, BBINOJHSAS QYHKIUN O0bSICHEHUS



Y MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOTYyYCHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHHE TPOrpaMMBI TI0 XHMHH CIOCOOCTBYET (DOPMHPOBAHHIO MPEACTABICHUS O XUMUYCCKOM
COCTABJISIONICH HAYYHON KapTHUHBI MHUPA B JIOTHMKE €€ CHCTEMHOW MPHUPOIBI, IIEHHOCTHOTO OTHOIICHHS K
HAyYHOMY 3HAHUIO U METOJaM IO3HaHUS B HayKke. l3yueHue XMMHUU TPOUCXOAHUT C TPUBICUCHHEM
3HAHUW W3 paHee U3YYECHHBIX Y4eOHBIX MpeameToB: «OKpyxKaromuil Mupy», «buonorus. 5—7 kimacce» u
«®Dusuka. 7 kmacey.

[lpy u3yyeHUM XUMHH TPOUCXOAUT (OPMHUPOBAHUE 3HAHUNW OCHOB XHMHUYECKOM HAYKH Kak
00J1aCTH COBPEMEHHOT0 €CTECTBO3HAHMSI, MPAKTUYECKON IEeATENbHOCTH 4YelloBeKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3ajada y4eOHOTO MpeAMeTa COCTOMT B (OPMHUPOBAHHM CUCTEMBI
XUMHUYECKUX 3HAHUW — BaXHEHIMMUX (aKTOB, IMOHSATHH, 3aKOHOB M TEOPETHUUECKHX TOJOKEHUH,
JIOCTYITHBIX 00O0OIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAYKH, B MPHUOOIIEHUH K HAYIHBIM
METOJIaM TO3HAHUS TMPU HM3YYCHHH BEIIECTB M XUMHUYECKHX peakuuid, B (OPMUPOBAHHM M PA3BUTUU
MO3HABATEJIBHBIX YMEHUH U WX MPUMEHEHUU B y4eOHO-TIO3HABATENBHON M y4eOHO-HCCIEq0BATEIBCKOM
NeSATEIbHOCTH, OCBOCHUHU MTPAaBUJI OE30MACHOT0 OOPAILEHUS C BEIIECTBAMU B TIOBCETHEBHON KHU3HU.

[Ipu u3yyeHnHn XMMUHM HA YPOBHE OCHOBHOI'O 00IIero o0pa30BaHUs Ba)KHOE 3HAUCHHE IPUOOpETH
TaKHe LeNH, KaK:

— (opMHpOBaHHE WHTEIUICKTYaJIbHO pa3BUTONW JIMYHOCTH, TOTOBOM K C€aMOOOpa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATHIO PEUICHUH, CIOCOOHOM aganTHpOBaThCS K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTb OO0y4YeHHMs Ha CHCTEeMaTH4YecKoe MpuoOlieHue olyyaroummxes K
CaMOCTOSITEJIbHOM TO3HABATEJIbHON JESTENbHOCTH, HAay4YHbIM METOJaM IO03HaHUs, (HOPMUPYIOIIUM
MOTHBAIIMIO U PA3BUTHE CTIOCOOHOCTEH K XUMUM;

— oOecreuyeHre  yCIOBHM, CIOCOOCTBYIOIIMX MPHOOPETEHHI0  OOy4YalOUIUMHUCS  OMbITa
pa3HOOOpa3HOW JEATENBHOCTH, TO3HAHWS M CaMOMO3HAHUS, KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIHHOE 3HAUCHHE JIJISl PA3JTMYHBIX BUIOB JIEATEILHOCTH;

— (opmupoBanue obmel GyHKIHMOHATFHOW M €CTeCTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSICHATh U OLICHUBATH SIBIICHUSI OKPY)KAFOIIETO MHPA, UCTIONB3YS 3HAHUS U OTIBIT, MTOJTYICHHBIC
IIPH U3YYCHUW XUMUH, NMPUMEHITh MX NPH PEHICHUM TPOOJIEM B IMOBCEAHEBHOW JKU3HHM M TPYIOBOU
NeSTETbHOCTH;

— (¢dopmupoBaHre y OOYYaIOIIUXCS TYMAaHUCTHUECKMX OTHOIICHUW, MOHUMAHHS IICHHOCTH
XUMHUYECKHUX 3HAHUH U1 BRIPAOOTKH DKOJOTHYECKH I1e71eco00pa3HOro MoBeICHHS B OBITY U TPYIOBOM
JEATENbHOCTH B LIETSX COXPAHEHHsI CBOETO 3J0POBBS M OKPYKAIOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CTIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCIHTAHHUIO Ha
OCHOBE YCBOCHHUS OOIICYEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tpoduis u
HAINPABIEHHOCTH JaJbHEUIIET0 O0yUEeHHUS.

OO0miee YMCIO 4YacoB, OTBEACHHBIX JMJIS H3YYCHHS XHMHUUA Ha YPOBHE OCHOBHOTO OOIIETO
obOpasoBanusi, coctaBisieT 136 vyacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJen0), B 9 kinacce — 68 vacos (2
yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHauyabHbIe XMMHUYECKHE TOHATHUS

[Ipenmer xumun. Poinb XMMUM B KU3HU 4YeJIOBEKAa. XMUMUS B CHCTEME HayK. Tejla M BellecTBa.
duznyueckre CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BemectB. [loHsATHE 0 MeTomax MO3HAHMS B
xumud. YucTeie BemecTBa u cMecu. CrocoObl pa3aeneHus: CMECei.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMUYECKHX 3JeMEeHTOB. [IpocThie u
CJIO’KHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass (opmyna. BaleHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemiecTB. OTHOCUTENbHAsT aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJsIpHas macca. MaccoBast
JIOJIsI XUMHUUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemecrBa. Monb. MonsipHas macca. B3anmocBA3b KOJIMYECTBA, MACChl M 4YHCIa
CTPYKTYPHBIX €AMHHUII BetiecTBa. PacuéTel o popmynaM XMMHUYECKHX COeTUHEHUH.

duznueckre U XUMHUECKUE SBJICHUA. XUMHUUYECKasi peakuus U €€ MPU3HAKU. 3aKOH COXPaHEHUs
MacChl BENICCTB. XWUMHUYECKHE YypaBHEeHWsA. Kiaccudukanus XUMUYSCKUX PEaAKIHi (COeTuHEHUS,
pasNoKeHUs, 3aMeIIEeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHWMHYECKOW TOCYJOM, MpaBwjiaMu pabOTbl B Ja0opaTopuul U MpUEMaMU
oOparienus ¢ 1a00paTOpHBIM 00OpyJOBaHUEM, U3yYEHHE U OMHUCaHHe (PU3NYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKHUX BEINECTB, HaOMroJeHHe (Qu3ndecKuX (TUIaBIEHUE BOCKA, TAasHHUE JIbJA, PACTHpPaHUE
caxapa B CTYIKE, KUIIEHHWE W KOHICHCAIUA BOJbI) U XUMHUYECKHX (TOPEHHE CBEYM, MPOKAIHMBAHHE
MEHOW MPOBOJIOKH, B3aMMOJICHCTBIE MeTia C KUCIOTOW) SIBICHU, HaOII0IeHNE U ONKMCaHUe TPU3HAKOB
NPOTEKAaHUs XUMHUYECKMX peakiuil (pas3ioKeHHe caxapa, B3aWMOJIEHCTBUE CEPHOM KHUCIIOTBHI C
xjiopuoM Oapus, pasnoxkenue ruapokcuna meau (ll) mpu HarpeBanuu, B3auMOJECHCTBHE XKele3a C
pactBopom comu wmeau (ll), w3ydeHuwe cmocoOOB pa3feneHuss CMeceil: C TMOMOIIBI0 MarHuTa,
(GuIBTpOBaHNE, BEIMIAPUBAHNE, TUCTUILIALNS, XpoMaTorpadus, IpoBEICHIUE OYHCTKY TOBAPCHHOMN COJIH,
HaOJII0/IeHue W OMHMCAHHUE PE3Yy/IbTaTOB MPOBEACHHS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXpaHEHUS
MAacChl, CO3/IaHHE MOJIeTIeH MOJIEKYI (IIapOCTEPKHEBBIX ).

Ba:kneiinue npeacTaBuTe/ I HEOPraHMYECKHUX BelllECTB

Bo3nyx — cmech raszoe. CoctaB Bo3ayxa. Kuciaopox — 31I€MEHT M MPOCTOE BEUIECTBO.
HaxoxneHue kuciopoma B Tpupoje, (GHU3MYECKHe W XUMHYECKHE CBONCTBAa (peakiuu TOpPEHUs).
Okcuapl. [lpumenenue kucimopoma. CrnocoObl  MOMyYeHUS KHCJIOpPOJAa B JIabopaTopuu |
MPOMBINUICHHOCTH. KpyroBopor kucinopoga B mpupoae. O30H — amjnoTpomnHas MOAUpUKALUS
KHCIIOpO/1a.

TenmoBoit  3DdekT XUMHUYECKOH peakIud, TEPMOXMMHYECKHE ypaBHEHHS, OK30- H
SHIO0TEpPMUYECKHE peakiuu. TOIIMBO: yroib U MEeTaH. 3arpsi3HEHUE BO3/1yXa, YCUJICHUE MAapHUKOBOIO
s dexra, pazpyiieHue 030HOBOTO CIIOSI.

Bopopon — snemeHT u mpoctoe BemiecTBo. Haxoxaenue Bogopona B mpupoje, Gusndeckue u
XUMHYECKHUE CBOMCTBA, IPUMEHEHHE, CIOCOOBI oMy4deHus. KUCIOTHI 1 comH.

MoutsipHbIii 00bEM Ta30B. PacuéTel M0 XMMHUYECKUM YpaBHEHHUSIM.

dusnyeckue cBoMcTBa BOoAbl. Boma kak pactBoputens. PactBopsl. HacellieHHble U
HEHACHIIICHHBIE PAacTBOPHI. PacTBOpUMOCTH BelIeCTB B Bojae. MaccoBasi J0Jisi BEIIECTBA B PacTBOPE.
Xumuyeckue cBorcTBa BOAbl. OcHOBaHus. Ponap pacTBOpOB B MNPUPOJIE U B KU3HM YEJIOBEKA.
Kpyrosopot Boabl B mpupoie. 3arpss3HeHue NpupoaHbix Bod. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudpukamms  Heoprammueckux  coeauHenmit. Oxcunel.  Kiaccupukamus — OKCHIOB:
cosieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, amM(pOTEpHBIE) M HecoyieoOpasywmue. HomeHknaTypa
oKcUJ10B. DU3nUYECKre U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydenue okcumaos.



OcnoBanus. Kiaccudukaryst ocHOBaHUI: MENOYN U HEPACTBOPHMbIE OcCHOBaHUs. HoMeHkaTypa
ocHOBaHUH. ®U3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHMM. [lonyyenne ocHOBaHUI.

Kucnorsl. Knaccuduxamms xucnor. Homenknarypa xkucinor. dusndeckne U XUMHUECKUE
cBoiicTBa kucaoT. P aktuBHocTn MetauioB H. H. bekerosa. Ilonydenue Kucior.

Conu. HomeHknaTypa coneil. @uznueckne 1 XUMHAYECKUE CBoMcTBa conel. [lonydenue conei.

I'enernyeckas CBA3b MEXAY KlacCaMM HEOPTraHMUECKUX COSIUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OINpeAeNiCHUEe COAEpkKAaHUA KUCIOpOoJa B BO3JAyXe, IMONy4YeHHE, COOMpaHHeE,
pacro3HaBaHKe U U3yYEHUE CBOMCTB KHCIOPO/a, HAOIIOACHNE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOIOM
U YCIIOBHSI BOBHUKHOBEHUS U MpEKpallleHus ropeHus (moxapa), 03HakoMJIEHHE ¢ 00pa3liaMu OKCHUIOB U
ONKCaHHE HX CBOMICTB, MOJy4YyeHHE, COOMpaHUE, DPACIIO3HABAHWE W H3YyYEHHE CBOWCTB BOAOPOJA
(ropenmue), B3ammojencTBue Bomopoma ¢ okcuaom wmenu  (Il)  (BO3MOXHO HCMOIB30BaHHE
BUJICOMATEpPHANIOB), HaONO/eHHe OO0pa3loB BEHIECTB KOJIUYECTBOM | MOIb, HCCIEIOBaHUE
0COOCHHOCTEH PacTBOPEHUsS] BEUIECTB C PAa3IMYHON PacTBOPUMOCTBHIO, NMPHUTOTOBJIEHHE PACTBOPOB C
OnpeAeaéHHON MacCOBOM JOJIEd PACTBOPEHHOrO BEIIECTBA, B3aUMOIECHCTBUE BOJBI C METAJTIAMH
(HaTpueM W KanbliieM) (BO3MOXKHO HCIIOJIb30BAHHE BHUIEOMATEpPHANIOB), HCCIEIOBaHHE OOpa3I0OB
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHHS] OKPACKM WHIMKATOpPOB B
pacTBOpax KHUCIOT W IIeJIouei, m3ydeHue B3ammoneurctBusi okcuaa meau (ll) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT C METaJlaMH, peakUUi HEWTpaIW3allid, MOJIY4YE€HHE HEPACTBOPUMBIX OCHOBAaHMIA,
BBITECHEHHE OJHOI'O METajula IpYTUM U3 pacTBOpa COJIM, PEIIEHUE HIKCIEPUMEHTAIbHBIX 3a7a4 110 TeEMe
«BaxHneilmme Ki1acchl HEOPraHMYECKUX COCTUHEHUINY.

Hepunonnyeckuit 3axkoH u Ilepuogumueckass cucrema xumuyeckux 3iemenros JI. MH.
MenpeneeBa. CtpoeHue aToMoB. XuMmuueckasi cBsiI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIEC
peakuumn

[lepBble MOMBITKM KiIacCU(UKALNK XUMHUECKUX 3JIEMEHTOB. [loHATHE O Tpymnmax CXOJHBIX
AJIEMEHTOB (LIEJIOYHbIE U IIEIOYHO3EMENbHBIE METaJUIbl, TaJIOT€Hbl, WHEPTHbIE Ta3bl). DJEMEHTHI,
KOTOpBIe 00pa3yroT aM(QOTEPHBIE OKCHUJIBI U THAPOKCUIBI.

Ilepunonnueckuii 3akoH. Ilepuonnueckas cucrtema xumudeckux sieMeHToB . M. Menneneesa.
Kopotkonepuoanas u jimuaHonepuoanas gopmsl [leproanueckoit cucTeMbl XMMHUYECKUX 3J1eMeHTOB /1.
N. Menneneesa. [lepuoast u rpynnsl. @U3HYECKU CMBICIT OPSAIKOBOIO HOMEPA, HOMEPOB IEPHUOA U
IPYMIIbI 3JIEMEHTA.

Crpoenune aromoB. CoctaB aToMmHbIX sjaep. M3ortombl. OnexkTpoHsl. CTpOeHHE 3IEKTPOHHBIX
o0oovek aTomMoB mepBbix 20 xumuueckux ieMeHToB [lepuoamueckoit cuctemsl JI. . Mennaeneena.
XapakTepUCTHKa XMMHYECKOrO 3JIEMEHTa IO ero mnojoxeHuro B llepmogmueckon cucreme J[. WM.
Meuneneena.

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XUMHUYECKHX DJJIEMEHTOB, METAJIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U [IEPUOJAM.

3nauenue [leproguueckoro 3akoHa u llepmonnyeckoil CUCTEMBI XMMHYECKHX JJIEMEHTOB JUIS
pa3BuTHs Hayku U npakTuku. 1. 1. MeHaeneeB — yd4€HbBIN U TpaXkIaHUH.

Xumuyeckasi cBs3b. KoBasieHTHas (TMOJspHAs U HEMOJSpHAs) CBA3b. DJIEKTPOOTPHUIATEIHLHOCTH
XUMHUYECKUX 3J1eMEHTOB. MlOHHas CBA3b.

Crenenp okucieHus. OKHCINUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipoluiecchl OKUCIEHHS U
BOCCTaHOBJIEHUSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3lioB BEIIECTB META/NIOB M HEMETAJIOB, B3aMMOJEWCTBHE THIPOKCUAA LIMHKA C
pacTBOpamMu KHCJIOT U WIEJIOYEl, IPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX PEaKLUi (TOpEHUE, pEaKLUU Pa3jIoKEeHNs, COETUHEHUS ).

Meostcnpeomemmnuwie ceasu



Peanuzanus MeXnpeIMETHBIX CBA3EH NMPHU M3yYEHUM XMMHUHU B 8 KJlacCe OCYIIECTBISIETCS Yepe3
UCTOJIb30BaHUE KaK OOLIMX €eCTECTBEHHO-HAYYHBbIX IOHATUHM, Tak M MOHATUHN, SBISIOIUXCA
CHUCTEMHBIMU JJIs1 OTJIENbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKIIA.

OO01mue ecTecTBEHHO-HAYYHbIE IOHATUS: HAy4yHBIA (DaKT, TUIIOTE3a, TEOpUs, 3aKOH, AHAJU3,
CUHTE3, KJIacCU(PHKAIMs, NEePUOJUYHOCTb, HAOIIOAECHUE, SKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEpPEHUE,
MO/JIETIb, SIBJICHHUE.

dusuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU], U30TOIbI, PaAHOAKTUBHOCTD,
MOJIEKyJa, 3JEKTPUYECKUH 3apsij, BELIECTBO, TelIO0, 00BEM, arperaTHoe COCTOSIHWE BELIeCTBa, ras,
¢du3nUecKrue BEIUIMHBI, €AMHUIBI H3MEPEHHsI, KOCMOC, IIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, npxanue, 6uocdepa.

['eorpadusa: armocdepa, runpocdepa, MUHEpPaAIbl, TOPHBIE MOPOJBI, IOJIE3HbIE HCKONAEMbIE,
TOIIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XuMH4ecKas peakuusi

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrtema xumudeckux sneMeHToB . M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHMM CBOMCTB XMMHYECKHX 3JIEMEHTOB IIEPBBIX TPEX
NEPUOJOB, KalMs, KalblMsi M HX COECOAUHEHUH B COOTBETCTBUM C IIOJIOKEHUEM DJJIEMEHTOB B
[Teproauueckoil cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUYECKON CBSA3H. THUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJA XUMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BELIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCSA K pa3iIuM4HbIM  KJIAcCaM HEOPraHMYECKUX COEAUHEHMM, TIEHETHYecKas CBA3b
HEOpPraHMYECKHUX BEIIECTB.

Knaccudukanus XuMHUECKHMX peaKUUH M0 pa3IM4YHbIM IpHU3HaKaMm (IO YUCIy U COCTaBYy
YYaCTBYIOUIMX B PEAKUUH BEHIECTB, MO TEIJIOBOMY 3((EKTy, O M3MEHEHHUIO CTEICHEW OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHIO KaTaju3aropa). DK30- U SHIOTEPMHUYECKHE
peakLuy, TEpPMOXUMUYECKUE YPABHEHUS.

[TonsiTie o ckopoctu xuMH4Yeckoi peakuuu. IloHsTHe 00 00paTUMBIX W HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHsTHEe O rOMOreHHBIX M TeTepOoreHHbIX peakuusx. [loHsTtue o kaTtanuse.
IlonsiTne 0 XUMUYECKOM paBHOBECUU. DAKTOPHI, BIUAIOIIUE HA CKOPOCTh XMUMHUYECKOM pEakluu U
M0JIO’KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENPHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM,  JJEKTPOHHBIH  OaJlaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENIBHOM peakiuu. CoCcTaBIeHUE YPABHEHUM OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUH C
MCIIOJIb30BaHUEM METO/1a 3JIEKTPOHHOr0 OajaHca.

Teopust 21MEKTPOIINTUYECKON TUCCOLMALAN. DIEKTPOIUTHI U HEAIEKTPOJINTHL. KaTHOHBI, aHUOHBI.
MexaHnu3M auccoluaniyi BEUIECTB C Pa3JINYHbIMU BUJAMU XUMHUECKOM CBs3U. CTENEeHb TUCCOLMALINN.
CunbHble U cr1abble 3JEKTPOIIUTHI.

Peakiiun noHHOro oOMeHa. YcCIoBHMS NpPOTEKaHMS peaKIUH HOHHOTO OOMEHa, IOJIHbIE U
COKpallléHHbIE HMOHHBIE YypaBHEHHs peakiuil. CBoCTBa KHMCIOT, OCHOBaHMH U COJIeH B CBeTe
NPEJCTAaBICHUNH 00 3IeKTpoIuTHYECKONW qucconuannu. KayecTBeHHble peakuuu Ha MOHBL. [loHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTAIUIMYECKHUX PEIIETOK HEOPraHUYECKHUX BEIECTB — METAJUIOB U
HeMeTauoB (rpadura u anMasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPHs), UCCIIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTHM  XHMHYECKOM peakuuu OT BO3JACHCTBUS  PA3IUYHBIX  (AKTOPOB, HCCIEAOBAHUE
JIEKTPONPOBOJIHOCTH PAacTBOPOB BEILECTB, IIPOLECCa JUCCOLMALMU KHCIOT, ILIEJIOYed M CoJed
(BO3MOYKHO HCIIOJIb30BAHME BMJIEO MAaTEpUANIOB), MPOBEACHHUE ONBITOB, MILIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUsI PeakIMii HOHHOTO oOMeHa (0Opa3oBaHHE OcCajKa, BBIJCICHHE raza, 00pa3oBaHUE BOJIbI),



OTBITOB, MJUTFOCTPUPYIOLINX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIU (TOpEHHE, peaKuu
pa3loKeHUs, COCIMHEHUs), pPaclO3HaBaHWE HEOPraHWYECKUX BEIIECTB C TMOMOIIbIO KaueCTBEHHBIX
peakuuii Ha MOHBI, PELIEHUE IKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeraJibl M MX coeJUHEHUSA

OOmiasi xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE CTEMEHU
okucienus. CTpoeHue 1 GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJOreHOB. XUMHYECKHAE CBOHCTBA
Ha TpuMepe Xjopa (B3aUMOJEICTBHE C MeTajllaMd, HEMeTallJlaMH, MIejlouaMu). XJIOPOBOAOPO/I.
ConsHast KHUCIIOTa, XUMHUYECKHE CBOWCTBA, TONy4yeHHe, mpuMeHeHHe. J[leiicTBue xjopa U
XJIOPOBOJIOpO/a Ha OpraHu3M 4ejioBeKa. BaykHelume XJI0pyuapl U UX HaX0XKIEHUE B IPUPOJE.

O6mras xapakrepuctuka memMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC
cternieHn okucieHus. CTpoeHue M (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAAa U CEpHI.
AnnorponHble MOAUM(DHKAIIMKA KHUCIOPOJAa M CEepbl. XHUMHUYECKHE CBOMCTBa cephrl. (CepoBOmOpoI,
cTpoeHue, (Qu3nMyeckue M XUMHUYeckue cBOHCTBAa. OKCHABI Cepbl KakK MPEICTABUTENH KHCIOTHBIX
okcunoB. CepHasi KUCJIOTa, (PU3MUECKUE M XUMHUUYECKHE CBOMCTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KHUCIIOT U crenuuyeckue). XUMUUYECKHEe peaKlUy, JIeKallue B OCHOBE IMPOMBIILJIEHHOTO crocoda
MoJydyeHus: cepHoil KucnoThl. [IpuMenenue cepHoil kucnoThl. Col CEPHON KUCIOTHI, KAYeCTBEHHAs
peakuus Ha cynbhar-uon. HaxoxaeHnue cepsl U €€ COeIUHEHUI B Ipupojie. XUMHUYECKOE 3arpsi3HEHUE
OKpYXarolie cpeabl COeNUHEHUSMU cepbl (KUCIOTHBIE OXIIU, 3arpsa3HEHUE BO3JyXa M BOJIOEMOB),
CHocoOBbl €ro Npe0TBPALICHHUS.

O6mras xapaktepuctuka 3aeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHBIE
CTENEHH OKHUCIEHUs. A30T, pacmpocTpaHeHHWe B mpupoje, (u3nYecKue M XUMHUYECKHE CBOMNCTBA.
Kpyrosopot a3zora B mpupoge. AMMHaK, ero (U3M4YeCKHe M XUMHUYECKHE CBOICTBA, MOJyuyeHHE U
npuMmenenre. Conu aMMOHMS, UX (U3NYECKUE U XUMHUYECKUE CBOICTBa, mpuMeHeHue. KauecTBeHHas
peakiusi Ha HOHBI aMMOHHUSA. A30THasi KUCIIOTa, e€ moiaydeHue, GU3NYecKue U XUMUYECKUE CBOICTBa
(oOmme Kak MpEACTaBUTENS Kiacca KUCIOT W cnernuduyeckue). Mcmonb30BaHHEe HUTPATOB M COJICH
aMMOHHS B KauyeCTBE MUHEPAJbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY)KaloIleHd cpebl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIE MOXKIW, 3arps3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop,
aiorpornHeie Mogudukamuu Gochopa, dusmdeckne u xumudeckue cpoiictea. Okcun docdopa (V) u
dbochopHas kucioTa, GU3NIECKUE U XUMUYECKHE CBOMCTBA, moydeHue. Mcnonb3oBanue gocdaTtos B
Ka4yecTBE MUHEPAJIbHBIX YIOOpEHUH.

O6mas xapakrepuctrka 31emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTENEHH OKHUCIEHUs. YTIJIepoJ, aJJIOTPONHBIE MOAM(DHUKAIMU, PpACIPOCTpaHEHHWE B MPHUPOJIE,
¢usnueckue M XUMHUYECKHe cBoHcTBa. AncopOuumsi. KpyroBopor yrimepoma B npupope. OKcHIbl
yriaepoaa, ux (U3NYECKUe U XUMHUYECKHE CBOICTBa, NEHCTBHE HA YKUBBIE OPraHU3MBI, MOJy4YE€HUE U
MpUMEHEHHEe. DKOJIOrHYeCKre MPo0IeMBbl, CBA3aHHBIC ¢ OKcHoM yriepoza (1V), runoresa riaodaasHOTO
NOTEIUICHUS] KJIMMaTa, MapHUKOBBIM 3¢ddekr. YrompHas kucnota u e€ coimu, UX (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA, MOJydeHHe U mnpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIJIEHHOCTH U CETILCKOM XO03SHUCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepoja (MeTaH,
9TaH, OTWJIEH, AalleTWJIeH, JTaHOJ, TJUIEPUH, YKCycHas Kuciora). IlpuponHbie HMCTOYHHKHU
YIIEBOIOPOAOB (Yrolib, IPUPOIHEIN ra3, HeTh), IPOAYKTHI UX MepepadoTKu (OEH3UH), UX POJIb B OBITY
Y IPOMBINUIEHHOCTH. [IoHSATHE 0 OMOJOTrNYEeCKN BaXKHBIX BELLIECTBAX: JKUPAX, OENKax, YIIeBoAaX — U UX
POJIU B JKM3HU YesloBeka. MaTepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUI.

Kpemuuii, ero ¢usnveckue u XMMHYECKHE CBOWCTBA, MoJydeHHue W npumMeHeHHne. CoeqrHeHus
KpeMHusi B mpupone. OOmme mnpencrasienuss o0 oxcune kpemHus (IV) m kpemHueBoil kuciore.
CunmkaThl, UX UCIIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BakHelne cTpouTenbHble MaTepHUabL:
KepaMHKa, CTEKJIO, LIeMEeHT, OeToH, xene3o0eroH. IlpoGneMbl 0Ge30mMacHOr0  HCHOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KHU3HU.



Xumuueckuii IKCnepumenn .

u3ydeHue oOpa3lloB HEOPraHMYECKUX BEIEeCTB, CBOMCTB COJSIHOW KHCJIOTBI, IPOBEIECHUE
KAueCTBEHHBIX PEAKIMI Ha XJIOPWA-UOHBI W HAONIOJACHHE TPU3HAKOB WX MPOTCKAHUS, OIIBITHI,
oTpaxkaromue (U3NIECKHUe M XUMHUYECKHE CBOMCTBA TaJIOTEHOB W HMX COCIWHEHUU (BO3MOXKHO
UCIIONIb30BAaHUE BHUJEOMATEPUAIOB), O3HAKOMIIEHHE C o0OpaslaMu XJOPHIOB (TaJoreHUIOB),
03HAaKOMJIEHHE C 00pa3lamMu cepbl U €€ COeIMHEHUSIMU (BO3MOKHO HMCIIOJIb30BAHUE BUIEOMATEPHUAIIOB),
HaOII0JIeHUE TIpoliecca OOYTJIMBaHUS caxapa IO JIeHMCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIIOTHI,
M3YYCeHHE XUMHUYECKUX CBOMCTB pa30aBIEHHOW CEPHON KHUCIOTHI, MPOBEICHNE KaUYEeCTBEHHON PEeaKuu
Ha cynb(daT-uoH U HAOIIOIEHNEe MPU3HAKA €€ IPOTEKaHUs, 03HAKOMIICHHE ¢ (PU3MUYCCKUMU CBOHCTBAMU
azota, hochopa u uX coequHEHNH (BO3ZMOXKHO MCTIOJIB30BaHUE BUIEOMATEPHAIIOB), 00pa3aMu a30THBIX
u (ochopHBIX yHOOpeHwHid, MOTyYeHHe, COOMpaHue, pacrlo3HABaHWE M U3YYEeHHWE CBOWCTB aMMHAaKa,
MPOBEICHUE KAUYEeCTBCHHBIX PEaKIMid Ha MOH aMMOHUS W ¢dochaT-uoH M U3yYCHHE TPU3HAKOB HUX
MPOTEKaHUs, B3aUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIOTBI C MeIbl0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJICOMATEPUANIOB), H3yYEeHUE MOJIEICH KPHUCTANIMISCKUX PEHETOK anmasa, rpadura,
dynnepeHa, 03HAKOMJICHHE C TIPOIIECCOM afCOPOITMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM
U YCTPOWCTBOM TPOTHBOrasa, IOJyude€HUE, COOUpaHHEe, pACIIO3HABAHWE W M3YUYEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHUE KAaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CWJIMKAT-UOHBI M U3YUYCHHUE
IIPU3HAKOB MX IMPOTEKAHUs, O3HAKOMIJIEHHE C MPOAYKIMEH CHUJIMKATHON MPOMBIIUICHHOCTH, PEIICHHE
AKCIIEPUMEHTANIBHBIX 3a/a4 10 Teme «BaxkHeilre HeMeTalbl U UX COeTMHEHUS.

MeTa/uibl ¥ UX COeTUHEHUS

OO1asi XxapakTepUCTUKa XUMHUYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUM MX TOJOXKEHHUS B
[lepnonuueckoii cucreme xumudeckux anemeHToB Jl. M. MenneneeBa u ctpoenus atoMoB. CTpoeHue
MeTa/UIOB. MeTamudeckas CBsI3b U METAJUTMUECKass KPUCTATUYECKasT pemeéTKa. DIeKTPOXUMUICCKUMA
psaa HanpsokeHuM MetanoB. Dusnueckne W XUMUYECKHE CBoicTBa MeTamioB. OOmime crocoObl
nosrydeHus: MeTayyioB. [IoHATHE O KOPPO3UU METAIIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
Crnassl (CTallb, UyTryH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHUE B ObITY U MPOMBIIIEHHOCTH.

[[{enouynsle meTtamnbl: nosnoxeHue B [lepuoamueckoil cucreme xumuueckux snemeHtos JI. U.
MeneneeBa, CTpOGHUE UX aTOMOB, HaXOXJIeHHE B npupoe. Pu3nyeckre 1 XMMUYECKHE CBOMCTBA (Ha
npumepe HaTpus 1 Kanusi). OKCUIBI ¥ THAPOKCHIBI HATPHS U Kaius. [[puMeHeHne menoyHbIX MEeTaioB
Y UX COEMHECHUM.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHuid M KaJblUi: monoxkenue B Ilepuoanueckoid cucreme
xumuyeckux snemeHtoB JI. M. MenzgeneeBa, CcTpoeHHME HMX aTOMOB, HAaxOXXIECHHE B MPHUPOJE.
duznyeckre U XMMUYECKHe CBOMCTBA MAarHWs U KaJIbIUs. BakHeWIne coeuHEeHHS Kaablius (OKCHI,
TUIPOKCHL, cOH). JKECTKOCTH BOABI M CIIOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nonoxxenue B [lepuoanueckoil cucreme xumuueckux sneMeHToB 1. Y. Menaeneena,
CTPOCHHME aToMa, HaxoXAeHHe B Mnpupojae. PU3NYECKME M XUMUYECKHE CBOMCTBA aJIOMHHHUS.
AmdoTepHbIe CBOMCTBA OKCHAA M TUIPOKCUIA ATFOMUHUS.

Keneso: nonoxenue B Ileproanueckoit cucreme xumuueckux sneMeHtoB J[. M. Menneneesa,
CTPOCHHE aToMa, HaxoXJeHue B npupoje. DPuznveckue U XUMHUYECKHE CBOMCTBa keie3a. OKCUIBI,
ruaApokcuabl u cou sxenesa (1) u xenesa (1), ux coctas, cBOMCTBA U TTOJTyYCHHE.

Xumuueckuii IkKcnepumenm:

03HAKOMJICHHE C 00pa3laMd METaUIOB U CIUIaBOB, WX (PU3MUECKUMHU CBOMCTBAMH, HU3y4YEHUE
pE3yabTaTOB KOPPO3HH METaUIOB (BO3MOXKHO HCIOJIb30BAaHUE BUACOMATEPHUANIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSL OKCUJA KaJbLIMSI U HATpUsl ¢ BOAOW (BO3MOXXHO HMCIIOJIb30BaHUE BHIEOMATEPUATIOB),
HCCTIeIOBAaHUE CBOWCTB JKECTKOM BOJBI, Tpollecca TOPEHHUs JKelie3a B KHUCIOpoae (BO3MOXKHO
MCIOJIb30BaHUE BUICOMATEPUAIIOB), PU3HAKOB NMPOTEKAHHS KAYECTBEHHBIX pEaklMii Ha HOHBI: MarHus,
KaJbIus, amfoMuHMS, UHKA, xkene3a (I1) u xenesa (111), menu (1), HabmroneHNe U ONEICAaHKUE MPOIIECCOB
OKpalllMBaHUsl IUIAMEHM HMOHAMU HATpus, Kalud U Kanblug (BO3MOXXKHO HCIOJB30BaHUE



BUJICOMATEPHAJIOB), HCCIIeI0BaHHE aM(pOTEPHBIX CBOMCTB T'HAPOKCH/IA ATIOMUHUS U THUPOKCHU/IA ITMHKA,
pEIIEeHNE DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHelIue MeTauIbl U X COCUHEHUS Y.

XuMHus U OKpy:KaloIas cpeaa

BemecTBa 1 Matepuanbl B TOBCEAHEBHON KHU3HU YeJloBeKa. bezonacHoe UCIoIb30BaHNE BEIECTB
U XMMHUYECKUX peakiuii B ObITy. [lepBas moMoIlb Npu XUMHUUECKUX 0KOTaX U OTPABICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpY)Kawlleld cpelapl (MpelneiabHas IOMyCTHUMas KOHLEHTpaLus
BeniecTs, najnee — [1/IK). Pons XxuMuu B penieHnn 3K0JI0ru4ecKux npoosem.

Xumuueckuii Ikcnepumenm:

u3ydeHre o0pas3IoB MaTepHaioB (CTEKIIO, CIIAaBbI METAJUIOB, TOJIMMEPHBIC MATEPHATIBI).

Meostcnpeomemmnunie ceasu

Peanuszanus MeXnpeaMETHBIX CBA3E€HM NMpU M3YYEHHH XUMHUHU B 9 Kilacce OCYIIECTBIISIETCS 4epe3
UCIIOJIb30BaHNWE KaK OOIIMX eCTECTBEHHO-HAyYHbIX IIOHATUH, TaK M TOHSTUN, SBISIOIIUXCS
CUCTEMHBIMU JJIs1 OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OOue ecTecTBEHHO-HAYYHBIE TMOHATHS: HAay4yHBIH (pakT, rumoresa, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KJaccu(UKalus, MEepUOJUYHOCTb, HAOIIOACHHE, SKCIEPUMEHT, MOJEINPOBAHUE, U3MEPEHUE,
MO/IeJIb, SIBJIEHUE, TAPHUKOBBIN 3(P(PEKT, TEXHOIOT s, MaTepUasbl.

dusuka: MaTepusi, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIU], U30TOIIbl, PaAOAKTHBHOCTD,
MOJIEKYJ1a, JJIEKTPUYECKHH 3apsill, MPOBOJHUKH, MOJYIPOBOJHUKH, IUIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHOe COCTOSHHE BEIeCTBA, TIa3, pacTBOp, PacTBOPHUMOCTb,
KpUCTAJIJIMYECKasl periérka, CIIaBbl, (U3MUECKHE BEJIUYMHBI, €IUHUIBI HU3MEPEHUs, KOCMHUYECKOe
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢otocunres, apixaHue, Ouocdepa, HIKOCHCTEMA, MHHEPAIbHBIE YIOOpEHHMS,
MUKPO3JIEMEHTBI, MaKPOAJIEMEHThI, TUTATENIbHbIE BEIIECTRA.

I'eorpadus: armocdepa, runpocdepa, MUHEpabl, TOPHBIE MOPOJbI, IOJIE3HbIE HCKONAEMBIE,
TOIIMBO, BOJHBIE PECYPCHI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIJMUHOCTHBIE PE3YJIBTATbBI

JlngHOCTHBIE pe3yabTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs TOCTUTAIOTCS B
xoJe OO0y4eHHs XMMHHM B €IMHCTBE Y4eOHONW M BOCIHTATEIbHON NEATEIHHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMA  POCCUUCKUMHU  COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU II€HHOCTSMH,
MPUHATHIMH B 00IIIECTBE MPAaBIJIAMH M HOPMaMH TIOBEICHHS U CITIOCOOCTBYIOT MPOIECCaM CaMOTO3HAHUA,
CaMOPAa3BUTHS U COIMATN3AINU O0yJArOIINXCS.

JlngHOCTHBIE PE3yNIbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALIMI U PaCIIMPEHUE OIbITA JEITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTHu:

1) maTpuoTHYECKOro BOCIUTAHMSA:

LEHHOCTHOTO OTHOILEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAy4YHOMY
HACJICTUIO, TTIOHUMAaHUS 3HAUYCHUSI XUMHUYECKOW HAyKH B JKU3HH COBPEMEHHOI'O OOIIECTBAa, CIIOCOOHOCTH
BJIAJIETh JOCTOBEpPHOM HWH(OpMaMEe O TEpPeOBBIX TOCTHIKCHUSX U OTKPBITUAX MHUPOBOM U
OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTY B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

MPEJCTABJICHUSI O COLIMAIBHBIX HOpMax W MpaBUIaX MEKIWYHOCTHBIX OTHOIICHUN B KOJIJIEKTUBE,
KOMMYHUKATUBHOW  KOMIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOHM, ydeOHOMCCIeA0BaTEIbCKOM,
TBOPYECKON U APYTHX BUIAX JAEATETLHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOMW NESITEIILHOCTH
MIPU  BBITOJTHECHUU Y4YEOHBIX, TMO3HABATEIbHBIX 3aJ1ad, BBIMOJHEHUH XHMHYECKHUX JKCIICPUMEHTOB,
CO3JaHMH y4YEOHBIX MPOCKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHHWIO M B3aMMOIIOMOIIU B IPOIECCE ITOU
y4eOHON JNIeITeIbHOCTH, TOTOBHOCTH OIIEHWBATh CBOE TOBEJCHHE W TOCTYNKH CBOUX TOBapHUIICH C
MO3ULIMYA HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO O3HAHMSA

MHPOBO33PEHUYECKHE TPEACTABICHUS O BEMIECTBE M XWMHUYECKOW PEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIOIINE OCHOBY JJI MOHUMAHMS CYIIHOCTH HAay4YHOU
KapTUHBI MUpPa, MPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS TPHUPOJbI, B3aUMOCBS3IX
YyeJoBeKa ¢ MMPUPOJTHON Cpeliod, O pOJIM XMMHUU B MO3HAHUH ITUX 3aKOHOMEPHOCTEN;

M03HABATEJILHBIE MOTHBBI, HAIIPABIICHHBIC HAa MOJyYeHUE HOBBIX 3HAHMIA TI0 XUMUHU, HEOOXOAMMBIE
U1 OOBSICHEHUS HAOJII0JaeMBbIX TIPOIECCOB M SIBICHWUW, IIO3HABATEIHHOW, HWH(POPMAIIMOHHON U
YUTATEIBCKONH KYJIBTYPhl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIHHOM padOTHl C YYEOHBIMH TEKCTaMHU,
CIIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMHA TEXHHUECKHUMH CPEICTBAMU HH(GOPMAIIMOHHBIX TEXHOJIOTHA;

WHTEpEC K OOYYCHHI0O W TIO3HAHHWIO, JII0OO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000Opa30BaHUIO, TPOEKTHOW U HCCIEAOBATEIbCKOM AEATeTbHOCTH, K OCO3HAHHOMY BHIOODY
HATIPABICHHOCTH U YPOBHS O0YYCHHS B JATbHEHUIIIEM;

4) popMHPOBaAHHS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH »HW3HHU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 370pPOBbIO, YCTAHOBKH Ha
3/10pOBbI 00pa3 KM3HU, OCO3HAHWE TOCJIEICTBUNH M HENpPUATHE BPEIHBIX NPUBBIUEK (YNOTpeOIeHUs
aJIKOTOJIsI, HAPKOTHUKOB, KYPEHHSs), HEOOXOAUMOCTH COOJIFOACHHS MpaBUil 0€30MacHOCTH TIPH OOpaIeHuH
C XUMHUYECKUMU BEIIECTBAMH B OBITY U PEAIbHOM KU3HU;

5) TPy 10BOIr0 BOCIIUTAHUS:

MHTEpEeC K MPAaKTUYECKOMY H3yUEHUIO MPoQeccHil  Tpyia pa3IudHOro pojJa, yBakeHUE K TPYIy U
pe3ynbTaTamMm TPYAOBOU NEATENbHOCTH, B TOM YHUCJE Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUHN MO
XUMHH, OCO3HAHHBIM BHIOOP HHIUBUAYAJIbHONM TPACKTOPUU MPOJOIKEHUS O0pa3oBaHUA C YUETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHWMHH, OOIICCTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH,
yCIemHOW Mpo(ecCHOHANBHON NeITeTPHOCTH M Pa3BUTHA HEOOXOJHMMBIX YMEHHHA, TOTOBHOCTH
aJIanI THPOBATHCS B TPOPECCUOHAIBHON CPEJIC;



6) 3K0JI0rH4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKHU IIeJieco00pa3Hoe OTHOIIEHUE K MPHUPOJE KaK MCTOYHUKY JKU3HH Ha 3eMJjie, OCHOBE
e€ CyIIeCTBOBAaHUS, MOHMMAaHUE IIEHHOCTH 3JI0POBOro0 M 0Oe30macHOro oOpasza >KHU3HH, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 370POBBIO, OCO3HAaHHE IIEHHOCTHU
coOmrofieHusI TpaBWJI OE30MAaCHOTO TMOBEACHHS MpH padOTe C BEIIECTBAMHU, a TaKKe B CHUTYAIHsX,
YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

CITOCOOHOCTH TIPUMEHSATh 3HAHUS, TOJIy4aeMble IMPU H3YYCHUH XHUMHH, Ui PEHICHUS 3ajad,
CBSI3aHHBIX C OKPYXKAIOIIEH NPUPOAHOW CpenoM, JJIsl MOBBIIMICHHUS YPOBHSI AKOJIOTMYECKOM KYJIbTYpHI,
OCO3HAHHUA TJI00aTBHOTO XapakTepa JKOJOTHYECKHUX MPOoOJIeM W MyTed UX PEIIeHHs] MOCPEICTBOM
METOJ0OB XHWMHHU, HKOJIOTMYECKOrO MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCSI MM B I03HABATENIbHOM,
KOMMYHUKATUBHOW U COLIMAIBHON NIPAKTHKE.

METAIIPE/IMETHBIE PE3VYJIbTATbBI

B cocraBe MmeTampeAMETHBIX PpE3YyIbTATOB BBIACIAIOT 3HAYUMBIE JIs  (HOPMHPOBAHHS
MHUPOBO33pEHHUS OOIICHAYYHBIC TTOHITHS (3aKOH, TEOpHs, MPUHIIMII, TUTIOTe3a, (DaKT, cucTtema, Iporece,
SKCIEPUMEHT W JIPYroe.), KOTOPbIE HCIONB3YIOTCSA B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpEeIMeTax H
MO3BOJIAIOT HA OCHOBE 3HAHUU M3 3TUX MPEIMETOB (HOPMHUPOBATH MPEICTABICHHUE O IIEJIOCTHON HAYYHOMI
KapTUHE MHpa, U YHHUBEpCaJbHbIe Y4YeOHBbIC JEWCTBHUS (TIO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIE,
PETyIATUBHBIE), KOTOpble oOOecrne4ynBaroT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIHHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU NeATETbHOCTH.

Ilo3naBaTebHbIE YHUBeEPcAIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBEbIe JJornyeckue necTBuA:

YMEHUSI HMCIOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIUICHUS TPU OCBOCHUHM 3HAHHI: PacKpbIBaTh
CMBIC]T XUMUYECKHX TOHATHH (BBIACISATh MX XapaKTePHbIE MPHU3HAKH, YCTAaHABJIMBATh B3aHMMOCBSI3b C
IPYTUMH TIOHSITHSIMH), HUCIOJB30BaTh TOHATHS i OOBSCHEHHUS OTICNbHBIX (DaKTOB U SIBICHHIA,
BEIOMpATh OCHOBAHWS M KPUTEPHH IS KJIACCU(PUKAINN XUMHUYSCKUAX BEIIECTB U XMMHUYSCKHUX PEAKITUH,
yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIE CBS3M MEXIYy OOBEKTaMH H3Y4YCHUS, CTPOUTH JIOTHYCCKHE
paccyxxaeHus (MHIYKTUBHBIC, I€1YKTUBHBIC, 10 aHAJIOTUH), 1€TIaTh BIBOJIbI U 3aKIIOUCHUS;

yMEHHE TIPUMEHSATH B TMPOIECCe TO3HAHUS TOHATHA (TIPeAMETHBIE W MeETalpeaMETHBIC),
CHUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, HCIIOJIb3yeMbIE B XUMUU, PE0OPa30BLIBATH IIMPOKO MPUMEHSIEMbIE
B XMMUHU MOJICJIbHBIE TIPEACTABICHUS — XUMUYECKHUI 3HAK (CHMBOJI 3JIEMEHTA), XUMU4ecKas Gopmyina u
ypaBHEHUE XUMHUYECKOW PEAKIMW — TPU PElIeHWH Y4eOHO-TIO3HABATENbHBIX 3a/lad, ¢ YYETOM ITHX
MOJEJIbHBIX MPEJCTABICHUN BBISIBISATE M XAPAaKTEPU30BaTh CYUIECTBEHHbIE MPU3HAKU H3Y4aeMbIX
O00BEKTOB — XHMHYECKHX BEIIECTB W XUMHYECKHX PEAKIMi, BBISBISITH OOIIHE 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U M MPOTUBOPEUHUS B U3YyHAEMbIX MTPOIECCAX U SABICHUSX.

ba3zoBble uccienoBare/ibckue AeMcCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA TMO3HAHUA, a TAKXKE B
KauecTBE OCHOBBI Ml (OPMHUPOBAHMSI THUIOTE3bl IO TPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

npuoOpeTeHne OmbITa 10 IUIAHUPOBAHHMIO, OpraHU3alMM W TPOBEICHHUIO YYEHUYECKHX
HKCIIEPUMEHTOB, yMEHHE HaONI0JaTh 3a XOJOM IIPOIecca, CaMOCTOSITETFHO TMPOTHO3UPOBATH €0
pe3ynbrat, (GOpMyIHpPOBATH OOOOIICHHWS ¥ BBIBOABI IO pe3yabTaTaM IMPOBEAEHHOTO OIBITA,
WCCIIEIOBAHMS, COCTABIIATh OTYET O IPOJICITAaHHON padoTe.

Pabora ¢ undpopmanmeii:

yMEHUE BBIOUpATh, AaHAJIM3UPOBATH U UHTEPIIPETUPOBATH MH(DOPMAIIHIO Pa3TUYHBIX BUIOB U (popm
MIpEeACTABICHUS, MOJYyYaeMyI0 U3 Pa3HBIX MCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTEpaTypa XUMHUYECKOTO
coJiep KaHUs, CIIPaBOYHBIC MTOCOOUS, pecypchl HTEpHETa), KPUTUYECKU OIICHUBATH MMPOTHBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHE IPHUMEHATh pa3IMyHble METOAbl M 3aIpOChl NPHU IMOMCKE U OTOOpe HHpOpMALMU U
COOTBETCTBYIOIIIMX JIaHHBIX, HEOOXOJMMBIX [UIS BBIMOJHEHUs Y4YeOHbIX M MO3HABATEIbHBIX 33734
ONpeNe€HHOr0 THIA, TPHOOPETeHHWE OmbiTa B  O0JIACTH  HWCHOJB30BaHMSA  HH(DOPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpPOH aKTUBHOIO HCIIOJIB30BAHUSA Pa3JIUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTENIbHO BBIOMpATh ONTHUMAIbHYIO (OpMYy HpeicTaBiIeHUS MHPOpPMALUU U
WUTIOCTPUPOBATh peIIaeMble 33Jaud HECIOKHBIMM CXEMaMH, JuarpaMmMamu, ApYrMMH (opMaMu
rpadyKu ¥ UX KOMOHWHAIIUSIMH;

YMEHHUE HCII0JIb30BaTh U AHAJIM3UPOBATH B Mpoliecce YUeOHOH U UCCIIeI0BATENIbCKOM 1eITeIbHOCTH
UHQOPMALIMIO O BIMSHUM HPOMBIIIJIEHHOCTH, CEJIBCKOTO XO34HCTBA W TPAHCIOPTa HA COCTOSHUE
OKPY’KaIOILe! IPUPOJIHON CPEMBIL.

KomMyHuKaTHBHBIC yHUBepcaibHbIe y4eOHbIe IeHCTBHUSA:

YMEHUS 3aJlaBaTh BOIPOCH (B XOJ€ AWajiora W (WJM) JUCKYCCHUH) IO CYIIECTBY OOCYXKIaeMOu
TeMbI, POPMYIUPOBATH CBOM MPETIOKEHUSI OTHOCUTENILHO BBIIMOJIHEHHS MTPEIJIOKEHHON 3a1auu;

YMEHHMsI TPEACTaBIATh MOJIYYEHHBIE PE3YJbTaThl [MO3HABATEIbHOM JESTENIBHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; J€JaTh IPE3EHTALMIO PE3YyJIbTATOB BBINOJHEHUS XMMHMUYECKOIO JKCIEPUMEHTA
(;mabopatopHOro ombITa, Ja0OpAaTOPHOM pabOThl MO MCCIEIOBAaHHIO CBOWCTB BEILECTB, Y4eOHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHUKAMM B COBMECTHOW I103HABaTEIbHOH U
HCCIICIOBATENILCKONM JESATEIBPHOCTH NMpPU PELICHHHM BO3HHUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éra OO0IIMX
UHTEPECOB U COIVIACOBaHMA MO3ULMH (0OCykaeHus, OOMEH MHEHMSMH, «MO3TOBbIE IITYPMBI,
KOOpAMHALMSI COBMECTHBIX JIEUCTBHUH, ONPENEICHHE KPUTEPHEB IO OLIEHKE KauyeCcTBa BBIIOJIHEHHOU
paboTHl U apyTHe).

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE Y4eOHbIE 1€l CTBUSA:

YMEHHME CaMOCTOSTENBHO ONPENEATh LENM JESATENBHOCTH, IUIAHUPOBATH, OCYILECTBIISTH,
KOHTPOJHMPOBATh M TIPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JCSTEIHHOCTH, BHIOMpATh HamOolee
3¢ (deKTUBHBIE CIIOCOOBI peIIeHUs] YUeOHBIX M MIO3HABATENIbHBIX 33/1a4, CAMOCTOSATENILHO COCTAaBIIATh WU
KOPPEKTUPOBATh IPEIIOKCHHBIA AJITOPUTM JIEWCTBUI IIPU BBIIIOJIHEHUM 3aJaHUNA C y4ETOM IOJIy4CHUS
HOBBIX 3HaHMM 00 u3ydyaeMbIX OOBEKTax — BEUIeCTBAX M peaKlUsAX, OLEHHBATb COOTBETCTBUE
IIOJIyYEHHOTO pe3yibTaTa 3asBICHHOW LIE€JM, YMEHHE HCIIOJIb30BAaTh M aHAIU3UPOBATh KOHTEKCTBHI,
npeJiaraéMble B yCJIOBUH 3a1aHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocTaBe nmpeaMeTHBIX pe3yinbTaTOB IO OCBOCHUIO 005S3aTEILHOTO COAEP)KaHUs, YCTaHOBICHHOTO
JTaHHOW (hefepanbHON pabouell MpOorpaMMOi, BBIJIEISIOT: OCBOCHHBIE O0yJYAIONTMMUCS HAYYHbBIC 3HAHHSI,
YMEHUS U CIIOCO0BI ACUCTBUM, crieruduueckue Ui NpeaMeTHON 06aacTu «XuMus», BUIbI J1€ATEIbHOCTH
[0 MOJYYEHHUIO HOBOTO 3HAHUs, €r0 MHTEpIpeTaluu, NpeoOpa3oBaHUIO M MPUMEHEHHIO B pa3iIMYHBIX
y4€OHBIX Y HOBBIX CUTYaIUsX.

K koHiy oOydyeHus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)xaThb
c(OPMHUPOBAHHOCTD y O0yUAIOIINXCS YMEHUI:

e  PacKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX NMOHATHHA: aTOM, MOJIEKYJIa, XUMUYECKUN DJIEMEHT,
IIPOCTOE BEILECTBO, CJIOKHOE BELIECTBO, CMECh (OJJHOPO/HAs U HEOAHOPO/HAs), BaJE€HTHOCTD,
OTHOCHUTEJNIbHAs aTOMHAsi M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas
Macca, MaccoBas J0JI1 XMMHMYECKOI'O 3JIEMEHTa B COEJUHEHUH, MOJIIPHBIA 00BEM, OKCHI,
KHCJIOTAa, OCHOBAHHUE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas
peakims, Kiaccu(uKanus peakmuid: peaklud COSAMHEHUS, PEaklu Ppa3JIOKCHUS, PEaKIUuu
3aMeNIeHUs, PeaKIui 00MeHa, IK30- U SHJOTEPMHUUCCKUE PEAKIIUU, TEIJIOBOM 3P eKT peakiumu,
PO aTOMA, AJICKTPOHHBIH CIIOM aToma, aTOMHast OpOUTallb, paguyc aToMa, XUMUYECKas CBA3b,
MOJIIpHAsl W HEMOJIApHasi KOBaJeHTHas CBS3b, MOHHAsl CBSA3b, MOH, KAaTHOH, aHHOH, PacTBOp,
MaccoBas J10JIs1 BellecTBa (IIPOLEHTHAs KOHLEHTpalHs) B pacTBOPE;



WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX IMOHSATHH M NPUMEHATH 3TH MOHSATHUS
MIPY OMMCAHKH BEIECTB M UX MPEBPAIICHUL;

WCTIOJIB30BAaTh XMMUYECKYI0 CHMBOJIUKY JJISi COCTaBJICHHS (DOpPMyN BEMIECTB W YpaBHEHHI
XUMHUYECKHUX PEaKIIHii;

OTIPEEIISATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHHAX, CTENICHh OKUCIICHHUS
AJIEMEHTOB B OMHApHBIX COEAUHEHMSX, MPUHAMJIEHKHOCTh BEUIECTB K OINpPeAeIEHHOMY KIlaccy
coenuHeHul 1o ¢opMynaMm, BHJ XHUMHUYECKOM CBs3u (KOBaJE€HTHas M HOHHas) B
HEOPTaHMYECKHUX COCTUHEHUSX;

packpeiBaTh cwmbicin [lepuonuueckoro 3akona JI. WM. MenzaeneeBa: JIeMOHCTPUPOBATh
MOHMMAaHHUE TIEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT MX MOJOXKEHUS
B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHHUS MAcChl BEILIECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO Y4€HUsl, 3aKOoHa ABOTapo;

OMUCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy [leprogmdeckoll CUCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3linyaTh MOHITHS «TJIaBHAsI moArpymnmna (A-rpymnma)» u «mo0odHas MOATpyIa
(b-rpynma)», manple u OOJIBIIIME TIEPHOJIbI, COOTHOCUTh O0O3HAUYEHHUs, KOTOpPhIE MMEIOTCS B
tabmuie «llepuonnyeckas cucrema xumuueckux ieMeHToB 1. V. MenaeneeBay ¢ YMCIOBBIMU
XapaKTepUCTHUKAaMU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj saapa, oOluiee
YHCIIO SJIEKTPOHOB U PACIpPE/ICIICHNE UX IO AIEKTPOHHBIM CIIOSIM);

KJIaccu(puIMpoBaTh XUMUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUECKHE PEAKIIUU
(TI0 YUCTy ¥ COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, M0 TEILIOBOMY d(PdeKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XUMUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KIIACCOB,
MOATBEP)KIIAs ONHCAHWUE TMPUMEPAMU  MOJICKYJISPHBIX  ypaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KayeCTBEHHOTO COCTaBa,
BO3MOYXHOCTH IPOTECKAHMSI XUMUYECCKUX MTPEBPANICHUI B PA3JTUYHBIX YCIOBHSIX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSPHYIO MAacChl BEIIECTB, MacCOBYIO IOJIIO
XMMHYECKOTO 3JeMeHTa Mo (opMyie COEAMHEHHUS, MAaCCOBYIO JIOJNIO BEIIeCTBA B PacTBOPE,
MIPOBOJIMTH PACUETHI IO YPABHCHHUIO XUMUYECKOM pEaKIlnu;

MIPUMEHSITh OCHOBHBIE OTIEPAllMU MBICIIUTEIBHON JESTEIBHOCTH — aHAlIU3 M CUHTE3, CPABHEHUE,
00001IeHNE, CUCTEeMATH3AIHIO, KIaCCU(UKAIINIO, BBISABICHHE TPUIMHHO-CIICICTBEHHBIX CBS3EH
— JJIS U3YYEHHUs CBOMCTB BEIIECTB M XMUMHUYECKHX PEaKUUd, €CTECTBEHHO-HAYyYHBIE METO[IbI
MO3HAHUS — HaONIOJICHHWEe, W3MEpPEeHHe, MOJCIUPOBAHUE, OSKCIEPUMEHT (pealbHbIl W
MBICJICHHBIN );

clIeIoBaTh MPaBHUJIaM IOJIb30BAHMSI XMMHUYECKOH MOCYAO0N U JIabOpaTOpHBIM 000OpY/IOBaHUEM, a
TakKe MpaBuiiaM 00paIleHUs ¢ BEIECTBAMH B COOTBETCTBHH C MHCTPYKILHUSMHU IO BBIMOJTHEHUTIO
1a00paTOPHBIX XMMHUYECKHUX OMNBITOB IO TMOJYYEHHIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(Bomopoda M KHCJIOPOAA), NMPUTOTOBJIEHUIO PACTBOPOB C OMNpPENEIEHHOM MaccoBOW Joeit
pacTBOPEHHOTO BEIIECTBA, IUIAHHPOBATH M IPOBOJUTH XHMHUYECKHE OKCIICPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJOYEH UM KHUCJIOT C IOMOILIBI0 HHIUKATOPOB (JAKMYC,
beHondTanent, METUIOPAHXK U APYTHE).

K xoniy oOyueHus B 9 KJjacce peIMETHBIE pe3yIbTaThl HA 0a30BOM yYPOBHE TOJDKHBI OTPAXKATh
c(hOpMUPOBAHHOCTH Y OO YJAFOIINXCS YMEHUM

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTWOH, AaHMOH, IIPOCTOE€  BEIIECTBO, CJIOKHOE  BEIIECTBO,  BAJCHTHOCTD,
AIIEKTPOOTPHIATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKas PEeaKmnus, XUMHUYecKas CBS3b,
TeIuI0BOK 3(h(eKT peakiuu, MOJIb, MOJSIPHBIH 00BEM, PaCTBOP, JIEKTPOJIUTHI, HEAIEKTPOIHTHI,
AJIEKTPOIMTUYECKAsT JUCCOLMAINS, pPEaKIUH HOHHOTO OOMEHa, KaTalh3aTop, XHMHYECKOe
paBHOBecue, OOpaTHMble W HEOOpaTHMBbIE pEaKIMU, OKUCIUTEIbHO-BOCCTAHOBHUTEIILHBIC



peakluu, OKHCIUTENb, BOCCTAHOBUTENIb, OKHCICHHME W BOCCTAHOBJIEHHE, aJIOTPOIHSI,
aM(pOTEepHOCTh, XUMHUYECKast CBS3b (KOBAJIGHTHAs, HOHHAS, METAJUTMUECKast), KpUCTaJUIMYecKas
pemérka, KOppO3Wsl METaJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOH peakiuH, MpeaesbHO
nonyctuMas konueHTparus [1/IK BemecTna;

WTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHSATHH U MPUMEHSTH 3TH TOHSATHS
P ONTHCAHWH BEIIECTB M UX TMPEBPAIICHUNL;

UCIOJIb30BAaTh XUMHYECKYI0 CHUMBOJIMKY JUJISl COCTaBJIEHHs (OpMyJ BEUIECTB U YpaBHEHUU
XUMHUYECKHUX PEaKIIHii;

OTIpEACIIATh BAJICHTHOCTh U CTENEHb OKHUCIEHUS XHUMHUYECKHUX DJIEMEHTOB B COEAMHEHMSX
Pa3IUYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMpPeNeNEHHOMY KIACCy COEIWHEHUH 0
dbopMynaM, BU XUMAYECCKON CBSI3U (KOBAICHTHAS, MOHHAS, METATNYECKAs) B HEOPraHUIECKIX
COEIMHEHUSX, 3apsij MOHA MO0 XUMHUYecKo (opmyre, XxapakTrep cpeibl B BOJHBIX PAacTBOPax
HEOPTaHMYECKHUX COSTUHEHHM, TUI KPUCTATNIECKON PEIIETKH KOHKPETHOTO BEIIECTRA;
packpeiBaTh cMmbica Ilepuonnueckoro 3akona J[. M. MenpaeneeBa u JIEMOHCTPUPOBATH €r0
MOHMMAaHHE: ONMUCHIBAaTh M XapakTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanueckoit crucTemsl
XUMHYECKHUX 3JIEMEHTOB: pa3iuyaTh MOHITHS «TJIaBHAas moArpynna (A-rpymnmna)» u «mododHas
noarpynna (b-rpynna)», manele u Oonbline MEPUOMbI, COOTHOCUTH O0O3HAYEHMsI, KOTOpHIE
UMEIOTCA B TEPUOAMYECKON TabmuIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMUMUYECKHX SJIEMEHTOB (COCTaB M 3apsij s/ipa, 0OIee YnCiIO IEKTPOHOB M paclpeie]ieHHe X
M0 DJJICKTPOHHBIM CIJIOSIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB
AJIEMEHTOB M WX COCJMHEHUN B Mpejesiax MajblX MEePUOJOB U TIABHBIX MOATPYNN C y4ETOM
CTPOCHHS MIX aTOMOB;

KJ1acCu(UIUPOBATh XUMUYECKUE IEMEHThI, HEOPTaHUYECKUE BEIECTBA, XUMUUECKUE PEeaKIINU
(Mo 4mClly M COCTaBy Yy4YacCTBYIOIIMX B PEAKIHUU BEIIECTB, MO TEMJIOBOMY 3(deKTy, Mo
W3MCHCHHIO CTETICHEH OKHCIICHUSI XUMUYCCKUX IICMECHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 00IIME U crienu(UYecKue XMMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MMOATBEPIKIast ONMMCAHUE TPUMEPAMU MOJICKYJISIPHBIX M MOHHBIX YPaBHCHHUU
COOTBETCTBYIOIIUX XUMHUYCCKUX PCAKITUH;

COCTaBIISITh YPABHEHHS AJICKTPOJIUTUYSCKON JUCCOLMALIMN KUCIOT, IIEIOYeH U CONeH, OTHBIC
U COKpamEHHBIC YpaBHEGHUS pEakIuid HWOHHOTO OOMEHa, ypaBHCHHS  PEaKIIHii,
MOJATBEPKJIAIONIUX CYIIECTBOBAHHE T'€HETHMYECKON CBSI3M MEXIY BELIECTBAMHU Ppa3IUYHbBIX
KJIACCOB;

pacKpeIBaTh  CYIIHOCTh  OKHUCIHUTEIHLHO-BOCCTAHOBHTENBHBIX  PEAKIUNA  MMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKiuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH MIPOTEKAHUS
XUMHYECKHUX TPEBPAIICHUI B PA3IMUHBIX YCIOBHSX;

BBIUHCIISATh OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJSPHYIO MAacChl BEIIECTB, MAacCCOBYIO IOIIO
XMMHYECKOTO 3JeMEHTa Mo (opMyie COEAMHEHHUS, MAaCCOBYIO JIONIO BEIIeCTBA B PacTBOPE,
MIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiuu;

coOIOaTh MpaBUIIa MOJIb30BAHUSA XUMHUYECKON TOCYI0i 1 1abopaToOpHBEIM 000pyI0BaHHEM, a
TakKe TpaBuiia OOpalIeHHs ¢ BEIIECTBAMUA B COOTBETCTBHH C MHCTPYKIIMSIMU T10 BBIITOJIHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMNBITOB IO TMOJYYEHHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(aMMuaka ¥ yriieKucIioro rasa);

MPOBOJNTh PEaKIUH, TOATBEPKAAIONINEC KAYeCTBCHHBI COCTaB pPAa3JIMYHBIX BEIICCTB:
pacrio3HaBaTh OMBITHBIM MYTEM XJIOpHI-, OpOMHUI-, MOAMI-, kKapOoHaT-, docdar-, cuamkar-,
cynbdar-, THIPOKCHI-UOHBI, KAaTHOHBl AaAMMOHHUS ¥ HWOHBl HM3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAaHMUSCKHUX BEIIECTB;



MIPUMEHSITh OCHOBHBIE OTIEPALUU MBICIUTENIBHOMN AESTEIbHOCTH — aHAIIU3 U CUHTE3, CPaBHEHHE,
000011IeHIE, CUCTEMATHU3AIINIO, BBISIBIICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — IUISl M3YYCHHUS
CBOMCTB BEIIECTB U XHUMHUYECKUX pPEaKIMUi, €CTECTBEHHO-HAYYHBIE METOJbl TO3HAHUS —
Ha0JI0/IeHNe, U3MEPEHUE, MOJICIIUPOBAHKE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

KoanuecTBOo 4acoB

Ne HanmeHoBaHMe pa3iesioB U TeM DJIeKTpOHHBIe (HM(]POBHIE)
KonTtpoabHbie IIpakTH4eckue
n/n NporpamMMmsl Bcero o0pa3oBaTe/bHbIE PecypChbl
padoThI padoTbI
Pasnea 1. [lepponavajibHble XUMHUYECKHE NOHATHS
XuMus — BakHasi 001aCTh
11 €CTECTBO3HAHMS U MPAKTHUUECKON 5 2 bubmmoreia LIOK
' p https://m.edsoo.ru/7f41837c
NeSITEIbHOCTH YeJIOBEKa
bubmmoreka [JOK
1.2 B 1 1
CHIECTRA 1 XIMUHECkHE prakti > https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3pnen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHM4eCKUX BeleCTB
51 Boznyx. Kucnopoz. Ilonsitue 06 6 bubnuorexa LIOK
' OKCHIaX https://m.edso0.ru/7f41837¢
59 Bonopoa.Ilonstue o kucnorax u 8 1 bu6anoreka LIOK
' COIISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBAHHAX https://m.eds00.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 1 1 bubmmoreka [IOK
’ HEOPraHUYECKUX COCTUHEHMI https://m.edsoo.ru/7f41837c¢
Hroro o pasnemny 30

Pazpnen 3. Illepnonnueckuii 3axon u [lepuoanueckas cucrema xumudeckux 3j1emeHToB JI. U. Mengeneea. Ctpoenne aToM0B. XUMHYeCKast

c¢BsI3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE P€AKIHH

3.1

[Tepuoanueckuii 3aKOH U

7

but6mmoreka [IOK



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

[lepuoanueckas cucrema
XUMHUYECKUX djiemenToB J1. M.
MenneneeBa. Ctpoenue aTroma

https://m.edsoo.ru/7f41837¢c

XUMHYECKas CBA3b.

32 | Omcmremsno- 8 el stsoouTte1857c
BOCCTaHOBHTEJIbHBIC PEAKIIHH
Hroro o paszerty 15 ]hstlffsﬂll;lr(r)lfgsig rou/1§f41837c
PesepBHoe Bpems 3 bubmorera [JOK
https://m.edso00.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
udposBbie
Nen/m | HaumeHoBaHMe pa3/iejioB M TeM NPOrPaMMbI Konrposbubie | IlpakTuyeckue (uhp )
Bcero o0pa3oBaTeJibHbIE
padoThbI padoTbI
pecypchbl

Paznea 1. BemecTBo 1 XMUMHYecKHe peaKIIuu
11 [oBTOpenue u yriyOiaeHne 3HaHUH OCHOBHBIX Pa3/IeioB 5 1 bu6nmorexa [IOK

' Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKHUX PEaKIIHii 4 bubamorexa [IOK

' p peart https://m.edso0.ru/7f41a636
13 DIEKTPOTUTHYECKAs JUCCOIHAINS. XUMUYECKHE 3 1 1 bu6mmoreka [IOK

' peakiiu B pacTBOpax https://m.edso0.ru/7f41a636

Hroro no pazneny 17

Paspnen 2. Hemera/uibl M X COCAUHEHUS
51 OO01mast xapakKTepuUCTHKa XUMUISCKUX 1eMeHTOB VIIA- 4 1 bu6mmoreka [IOK

' rpymnsl. ['ajgoreHst https://m.edsoo.ru/7f41a636
59 OO1m1as XxapaKTepuCTHUKa XUMUUECKUX 1eMeHTOB VIA- 6 bu6nmuoreka [IOK

' rpynnsl. Cepa u €€ coeuHEH s https://m.edso0.ru/7f41a636
53 OO01as xapaKTepuCTHKa XUMUYECKUX 1EMEHTOB V A- 7 1 bu6nuorexa [IOK

' rpynsl. A30T, pochop 1 X cCoeTuHEHUs https://m.edsoo.ru/7f41a636
24 OO1m1as XxapakTepuCTHKa XUMHUECKUX 1eMeHTOB |V A- 8 1 5 bu6muoreka [IOK

' rpymnnbl. YTAEpoa U KPEMHUI U UX COCTMHEHUS https://m.edso00.ru/7f41a636

Hroro o pasneny 25

Pasnea 3. MeTa/libl U HX COeIMHEHUS
3.1 OO0111€e CBOIICTBA METAIIJIOB 4 bubnunorexa LIOK



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

https://m.edsoo.ru/7f41a636
but6mmoreka [IOK

3.2 Bakneiiine MeTaIbl M UX COEIMHEHUS 16 httos://m.edsoo.ru/7f41a636
Htoro no pasnery 20
Paznen 4. Xumus 1 okpyskamomas cpeia

4.1 B HHU 4eJIOBEKa 3 bubmmorexa LOK
' CIUECTRA H MATCPHAIM B AHSHH Hei https://m.eds00.ru/7f41a636
Hroro mo pazneny 3
p 3 but6mmoreka [IOK

C3CPBHOC BPEMA https://m.edso0.ru/7f41a636

OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHME
8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara nugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero H3y4yeHusi | o0pa3oBaTesIbHbIE
padoTbI padoTbI
pecypchbl
1 [Tpenmet xumuu. Posib XMMUH B )KM3HH YEJIOBEKA. 1 bubnaunorexa LIOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOJIAX TIO3HAHUS B XUMUHU 1 bubmorera [IOK
s https://m.edsoo.ru/ff0d227e
[TpakTuueckast pabota Ne 1 «IIpaBuna paboTsl B
3 nabopaTopHuu M IPUEMBI 00paIIeHHS C 1 1 bubmmorexa LIOK
patop P patll https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)
4 Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHus 1 bu6muoreka [IOK
cMmecen https://m.edsoo.ru/ff0d26ca
5 [TpakTrueckas padota Ne 2 «Pa3aenenue cmeceit 1 1 bubnmnoreka [JOK
(Ha mpUMepe OYMCTKU TTOBAPEHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
bubnunorexa LIOK
6 A 1
TOMBT H MOJICKYITH https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHThI. 3HaKH (CUMBOJIBI) 1 bubnuotexa [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6anorexa LIOK
8 TpocTeie u croxHbIe BeecTsa 1 0 https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOIIEKYJIIPHOE yUCHHE 1 bubmorera [JOK
YAp ya https://m.edsoo.ru/ff0d2d50
3aKO0H MOCTOSTHCTBA COCTaBa BEIIECTB. XMMHUYECKas
10 ¢dopmyna. BaleHTHOCTh aTOMOB XUMHYECKUX 1 Bubnroreia LIOK
pMyIa. https://m.edsoo.ru/ff0d2eae
AJICMEHTOB
OtHocuTenbHas aToMHasi Macca. OTHOCUTEIbHAS but6mmoreka [IOK
11 1
MOJIEKYJISIPHAST Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIsI XUMHYECKOT'O DJICMCHTA B 1 bu6anoreka LIOK



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
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https://m.edsoo.ru/ff0d323c

COEMHEHUU https://m.edsoo.ru/ff0d350c
bubnaunorexa LIOK
13 K . Mons. M
onM4ecTBO BemecTBa. Monb. MossipHas Macca httos://m.edsoo.ru/Ff0d5230
du3nyecKkre 1 XUMHUYCCKHE SBICHUS. XUMUYeCKast bubmoreka [IOK
14
peaxkuus https://m.edsoo.ru/ff0d37fa
IIpu3Haky u ycinoBus MPOTEKAHUS XUMUYECKUX bu6nuorexa [IOK
15 N
peaxkuun https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. XUMUUYECKHE bubnmnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/ff0d3b88
17 Beruucnenus Koan4uecTBa, MacChl BEIIECTBA MO but6mmoreka [IOK
YPaBHEHUSAM XUMUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d5708
Knaccudukanns XuMHUuecKUx peakiuii bubnmnoreka [JOK
18
(coenuHeHwus, pa3IoKeHHs, 3aMeIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBI-3HIIUKIIONIECIUCT. bu6muoreka [IOK
O06o0011eHre 1 cCUCTeMaTH3alus 3HAaHUN https://m.edsoo.ru/ff0d40c4
20 Kontponbhas pabora Nel no teme «Beniectsa u bubnmoreka [JOK
XUMHYECKHE PEAKIUN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. CocTtaB Bo3ayxa. bu6mmoreka [IOK
Kucnopon — snemeHT u npoctoe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
Ou3nyecKkue 1 XUMUIECKHe CBOMCTBA KUCIOPOIa
22 (peakuuu okucienus, ropeaue). Ilonstue 06 Bubmroreia LIOK
peardl > TP ' https://m.edsoo.ru/ff0d4614
OKCHJIaX
23 Cnioco0bI monydeHus Kuciopoia B 1abopatopuu u bubnuorexa [JOK
MPOMBIIUICHHOCTH. [[puMeHenue kuciopoaa https://m.edsoo.ru/ff0d497a
TemnoBoit 3 PeKkT XUMUIECKON PEaKIuy, TOHITHE
24 0 TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U bubmmorexa LIOK
P P ’ https://m.edso00.ru/ff0d4790
OHIOTEPMHUYECKUX PEAKIIUIX
o5 TomnuBo (HedTh, yroiab U MeTaH). 3arpsisHeHHe bu6mmoreka [JOK
BO3]1yXa, CIIOCOOBI €ro NMPeA0TBPaICHHUS https://m.edsoo.ru/ff0d4c4a
26 [IpaxTueckas padora Ne 3 no teme «llonyuenue u bu6nuorexa [LIOK
coOupaHue KICIIOpO/Ia, U3YUYEHUE €TO CBOHCTBY https://m.edsoo.ru/ff0d4ae2
27 Bomopoa — »aieMeHT B MpoCTOe BEIIeCTBO. bu6mmoreka [IOK



https://m.edsoo.ru/ff0d350c
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Haxoxnenue B mpupoe

https://m.edsoo.ru/ff0d4dd0

28 PuU3NYECKUE U XUMHUYECKHE CBOMCTBA BOJIOPO/A. bubnuotexa [JOK
[Ipumenenue Bomopoaa https://m.edsoo.ru/ff0d4dd0
bu6anoreka LIOK
2 I1
o OIPITHE O KUCIOTAX M COMAX https://m.eds00.ru/ff0d50d2
bubnunorexa LIOK
30 Crioco0BI MoTydeHus: BOJAOPO/a B labopaTopuu httos://m.edsoo.ru/ffod4ddo
31 [Tpaktuueckas pabota Ne 4 o reme «llonydyenue u bubnmoreka [JOK
cobupaHue BOJIOPOa, H3yUYEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
N bubmmoreka [IOK
2 M 7 . A
3 OJIIpHBINA 00BEM Ta30B. 3aKOH ABOTAIPO httos://m.edsoo.ru/ffod542e
Brruncienus o0béMa, KOIHYECTBA BEIIECTBA ra3a
33 10 €r0 U3BECTHOMY KOJIMYECTBY BEIECTBA N bubmorexa HOK
.. y y Bemt https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnenus 00EMOB ra3oB 0 YpaBHEHUIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00BLEMHBIX OTHOIIIEHUI bubnnorexa [JOK
peak https://m.edsoo.ru/ff0d5708
rasos
35 dusnueckue U XUMUYECKHE CBOUCTBA BOIEI bubnmorexa HOK
a https://m.edsoo.ru/ff0d587a
bubmunorexa LIOK
i. I1
36 CocraB ocHoBanwuil. [lorsiTre 006 HHAUKATOpPAX httos://m.edsoo.ru/ffod59e2
Bona kak pactBoputens. HacbieHsbie u
37 HEHAaCBIIIEHHBIE pacTBOPLI. MaccoBast 10l bubnmorexa LHOK
PACTBOPHL. https://m.eds00.ru/ff0d5h40
BEIIIECTBA B PACTBOPE
[Ipaktuyeckas padota Ne 5 o reme
38 «[TpuroroBieHnEe paCTBOPOB C ONPEAEIEHHON bubmorexa LOK
P o o P p bel https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIel PaCTBOPEHHOTO BEIIIECTBAY
39 KonTtponsnas padota Ne2 mo reme «Kucnopon. bu6nuorexa [IOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiaaccuduKalys, HOMEHKIATypa bubmorexa [JOK
AT ’ s yp https://m.edsoo.ru/ff0d664e
. bubnuorexa [JOK
41 [Tonmyyenue u XMUMUYECKHE CBOMCTBA KUCIOTHBIX,

https://m.edsoo.ru/ff0d664e
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OCHOBHBIX U aM(OTEPHBIX OKCUIOB

OcHoBaHusI: cOCTaB, K1accuukaus,

bu6anoreka LIOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 Tlonyyenue U XUMHUYECKHUE CBOMCTBA OCHOBAHUM bubmorera [JOK
e https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knmaccudukanus, HOMEHKIATypa bubamorexa TIOK
' ’ A P https://m.edsoo.ru/ffOdfee2
45 [Tomy4yeHne 1 XUMHYECKUE CBOMCTBA KUCIIOT bubmmorexa LOK
v https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bu6mmoreka [IOK
MOJYyYEHHS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuueckas padora Ne 6. Pemenue
47 AKCTIIEPUMEHTAIBHBIX 337124 10 TeMe «OCHOBHBIC bubamorexa [IOK
p a . https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAHMYECKHUX COCTMHCHHIDY
48 I'enetnueckas cBA3b MEXKIY KJIaCCaMU bu6muoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O0600IIEeHNe U CHCTEMAaTH3al|s 3HAHUH
m H https://m.edsoo.ru/00ad9cb2
50 Kontponsnas padota Ne3 mo reme "OcHOBHBIE bu6nuorexa [IOK
KJIACChl HEOPTraHUYECKUX COCTMHEHHM" https://m.edsoo.ru/00ad9ela
[lepBbIe MOMBITKY KJIACCH(PUKAIIMA XUMHUYECKUX
51 a1eMeHTOB. [loHsTHE O Tpynmax CXOAHBIX bubmmorexa LIOK
' pyn A https://m.edsoo.ru/00ad9ffa
DJIEMEHTOB
52 Ilepuoanueckuii 3akoH u [leprnonnueckas cuctema bub6anoreka LIOK
xumudeckux 3nemMeHToB [[. 1. Meneneesa https://m.edsoo.ru/00ada52c
53 [lepuobl, rpymIBl, TOATPYIIITHI bubmmorexa LOK
PHOBL, TPYHITEL, pyn https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX SIZIED. bu6muoreka [IOK
N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
. but6mmoreka [IOK
55 anemeHToB [lepuoanueckoit cucremsr /1. .

MenneneeBa

https://m.edsoo.ru/00ada6bc
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XapaKTCpI/ICTI/IKa XHUMHUYCCKOI'o 3JICMCHTA I10 €TI0

bubnunorexa LIOK

56 nosiokeHuto B [leprnoguueckoii cucreme /1. 1. 1 https:/m.eds0o.ru/00adag24
MenneneeBa
3nauenue [lepronnueckoro 3akoHa 1Jid pa3BUTHS
57 Hayku U npaktuku. [{. 1. MenneneeB — y4€HbIi 1 bubamorexa [OK
YK P v 8 ya ’ https://m.edsoo.ru/00ada96e
NeAaror U TpakJaHuH
DIIEKTPOOTPULIATEILHOCTh AaTOMOB XUMHUECKUX bubnuotexa [JOK
58 1
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6anoreka LIOK
59 HonHas XuMecKas CBA3b 1 https://m.edsoo.ru/00adac34
60 KosanenTHas nossipHas XUMUYeCKas CBI3b 1 bubmorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBasnieHTHAs HEMONApHAS XUMHYECKAs CBI3b 1 bubmmorexa [JOK
p https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 Crenens, oxucneHis 1 https://m.edsoo.ru/00adae28
63 OKHUCIINTEILHO-BOCCTAHOBUTEILHEIE PEAKIINU 1 bubmmorexa [IOK
peakh https://m.edsoo.ru/00adb076
bu6anoreka LIOK
64 OKUCIIUTEN U BOCCTAHOBUTEIHN 1 httos://m.edsoo.ru/00adb076
65 KonTtponbnas padota Ne4 o reme «CtpoeHue 1 bu6muoreka [IOK
aToMa. XUMHUYECKas CBA3EL) https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O600IIICHHE U CUCTEMAaTH3 AU 1 bubnmnoreka [JOK
3HAHUU https://m.edsoo.ru/00adb33c
67 PesepBublil ypok. O60011I€HNE U CUCTEMaTH3aIUs 1 bu6mmorexa [IOK
3HAHUN https://m.edsoo.ru/00ad9cb?2
68 PesepBHblii ypok. O600111€HNE U CUCTeMaTH3aLUs 1 bubnmnoreka [JOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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9 KIIACC

Koan4yecTBo yacos JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | I[IpakTHyeckne
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Ilepunonnueckuit 3akoH. Ilepuonnueckas cucrema 1 bu6nuorexa [IOK
XuUMHYECKHX deMeHToB /1. . MeHaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB XUMHUYECKUX 1 bubnnoreka LIOK
3JIEMEHTOB NEPBBIX TPEX MEPHOJIOB https://m.edso0.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX 1 bu6muoreka [IOK
BEIIECTB https://m.edso0.ru/00adb7e2
4 Buapl XuMU4EeCKOW CBSI3U U TUIIBI KPUCTAIUIMYECKUX 1 bu6mmoreka [IOK
pemeToK https://m.edso0.ru/00adbac6
Kontponsnas padora Nel no reme «IloBTopenue u
5 yriiyOJeHue 3HaHUM OCHOBHBIX pa3/ielioB Kypca 8 1 1
KJ1accay
6 Krnaccugukanust XuMu4ecKux peaxiuii no 1 bu6nuorexa [IOK
pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
7 IlonsiTHE O CKOPOCTU XMMHUYECKOM pEaKLUu. 1 bu6muoreka [IOK
[ToHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX PEAKITUAX https://m.edsoo.ru/00adbe9a
[TonsiTne 0 xuMHuyeckoM paBHOBecHH. DaKTOPHI,
8 BJIMSIOIINE Ha CKOPOCTh XUMUYECKOM peakiuu U 1 bubmmorexa [IOK
P P https://m.edsoo.ru/00adc28c
10JIO)KEHUE XMMHUYECKOTIO PABHOBECHS
9 OKHCANTENHEHO-BOCCTAHOBUTEIBHBIE PEAKIIHH 1 Bubmmoreia LIOK
peart https://m.edsoo.ru/00adcade
Teopus 371€KTPOIUTUUECKON TUCCOIHALINN. bu6nuorexa [IOK
10 1
CunbHBIC U CIIa0bIe AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
bu6mmoreka [JOK
11 HNonuble ypaBHEHUsI peakuit 1
P peartt https://m.edso0.ru/00add448
12 XHUMHUYECKHE CBOMCTBA KUCIOT M OCHOBAaHHUM B CBETE 1 but6mmoreka [IOK
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IpeACTaBICHUH 00 3IEKTPOIMTUIECKOH

https://m.edsoo.ru/00add5d8

JTUCCOLIMAIIIU
XHUMUYECKUE CBOMCTBA COJIEH B CBETE
13 PENCTaBICHUN 00 DIIEKTPOITUTHYECKON bubnmorexa LHOK
p i https://m.edso0.ru/00add8b2
JTUCCOAAITIT
14 [lonsiTue o rugponuse conei bubmmorexa LIOK
P https://m.edsoo.ru/00add9d4
but6mmoreka [IOK
15 O06o00meHre 1 cucTeMaTr3a 3HAHUH
HHCHHE 1 CHETEMATHIAMI SHATIH https://m.edsoo.ru/00addd12
16 [paktuyeckas padora Ne 1. «Pemenne bu6nuoreka [IOK
AKCIIEpPUMEHTAIBHBIX 3324 https://m.edsoo.ru/00addbfa
Kontponbhas pabota No2 o Teme
17 «DNEKTPOIUTHYECKAS TUCCOMAIINS. XUMUYECKUE bubmmorexa LOK
P A HHAmeL. https://m.edsoo.ru/00addecO
peaKInu B pacTBOPAX»
18 OO11ast XxapaKTepUCTHKA raJoreHoB. XMMHUYECKHIE bu6nmorexa [IOK
CBOICTBA Ha IPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 Xnoposogopon. CossiHas KUCIO0Ta, XUMUYECKUE bu6nmoreka [IOK
CBOICTBA, MOJTYyYEHHE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [paktuyeckas padora Ne 2 o teme «Ilomyuenue bu6mmoreka [IOK
COJIAHOM KHUCJIOTBI, U3y4eHUE €€ CBONCTB) https://m.edsoo.ru/00ade348
21 Bbruucnenus no ypaBHEHUsIM XUMHUYECKUX PEAKIIMM, bu6nmoreka [IOK
€CJIM OJIMH W3 PEeareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bubmmoreka [IOK
22 Oo6mas xapakrepuctuka 3nemMeHToB VIA-
HHasl XapaKiepHCTHi@ SICMEHTOR TPy https://m.edsoo.ru/00ade64a
AnnorponHsle Moaupukanmu cepbl. Haxoxnenue
23 CephI U €€ COEAUHEHHI B IpUpoie. XUMHUYECKUE bubamorexa [IOK
pe A PHPOAE. https://m.edsoo.ru/00ade64a
CBOICTBa CephI
24 CepoBoaopoj, CTpoeHHe, (PU3HNUECKUE U XUMUIECKUE bu6muoreka [IOK
CBOMCTBa https://m.edsoo.ru/00ade802
o5 Oxcupsl cepbl. CepHast KUCIOTa, (PU3HYECKUE U bu6nmoreka [IOK

XUMHNYECKHUEC CBOﬁCTBa, IIPUMEHCHUC

https://m.edsoo.ru/00adea28
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XUMUYECKHUE pcaKknuuy, JCKAIHUE B OCHOBEC

26 MIPOMBIIIIJIEHHOTO CITOCO0a MOTYYeHUS CePHOM bubmuotexa [JOK
KHUCJIOThl. XUMHUECKOE 3arpsiI3HEHNUE OKPYKaIOIIEH https://m.edsoo.ru/00adec8a
CpeIlbl COSTMHCHUSIMH CEPBI
97 Brrunciienue MaccoBoi 1071 BbIXOAA IPOYKTA bu6muoreka [IOK
peakuuu https://m.edsoo.ru/00adec8a
OO01as xapakTepucTuka 3JeMeHTOB V A-TPYIIIIbI.
28 A30T, pacpocTpaHeHHE B IPUPOJE, GU3MUECKUE U bubnmorexa LIOK
> Pactip pv PHPOAE, https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOHCTBA
29 AmMHaK, ero pu3NYecKrue 1 XMMUYECKHE CBOWCTBA, bu6nuoreka [IOK
[IOJIy4€HUE U IIPUMECHEHUE https://m.edso0.ru/00adf004
30 [Ipaktruueckas padota Ne 3 mo teme «Ilomyuenue bu6nmoreka [IOK
aMMHaKa, U3y4eHUE €ro CBOMCTBY https://m.edsoo0.ru/00adf180
31 A30THas KUCIIOTa, €€ (PU3NUECKHe U XUMUICCKUE bu6muoreka [IOK
CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIEH aMMOHHUS B
39 Ka4yeCcTBE MUHEPAIBHBIX YA0OpEeHUNH. XUMHUYECKOE bu6nmoreka [IOK
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl COEAMHEHUSIMU https://m.edso0.ru/00adf518
azoTa
®dochop. Oxcua pocdopa (V) u pochopHas
33 KHCJIOTa, GU3MYECKHE U XUMHUYECKHE CBOMCTRA bubmmorexa LIOK
’ ’ https://m.edso0.ru/00adf68a
TOJTy4eHUE
HcnonwszoBanue ¢pocdaToB B KaUECTBE MHHEPATHHBIX
34 no0peHuii. 3arps3HeHNue IPUPOTHONA CPEDI bubmorexa [IOK
YAODP $ 4P pup P https://m.edsoo.ru/00adfc20
tdbocharamu
35 VYrnepon, pactipocTpaHeHue B pupojie, Gu3ndeckue bu6mmoreka [IOK
U XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepoaa, ux Gpusndeckue 1 XUMHIECKHe
. but6mmoreka [IOK
36 CBOICcTBa. DKONOTHYECKUE MPOOIEMBbI, CBI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuaoMm yriepoza (1V)
, bu6mmoreka [JOK
37 VYrosbHas KUCI0Ta U €€ Colu 1

https://m.edso0.ru/00ae006¢c
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[paktuyeckas padota Ne 4 mo teme "Tlonyuenue

38 TJICKUCIIOro ra3a. KauecTBeHHas peakius Ha bubmmorexa IOK
Y W peait https://m.edso00.ru/00ae027e
KapOOHAT-MOH

39 [lepBoHavasbHbIE MOHATUS 00 OPraHUYECKUX bubnuorexa LIOK
BEIIECTBAX KaK O COEAMHEHUSAX yriepoaa https://m.edso0o.ru/00ae054e

40 Kpemnuii u ero coeuHEHUS bubmmorexa [TOK

P s https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue
41 SKCIEPUMEHTAILHBIX 3a7a4 110 TeMe «Baxaeime bubmiorexa HOK
P a https://m.edsoo.ru/00ae0bf2
HEMETAJLIbI U UX COCTUHCHHS

4 Konrtponbnas padora Ne3 no reme «Baxuelime bubmuoreka [IOK
HEMETAJUIBI U UX COSIVMHEHUSI) https://m.edsoo.ru/00ae0e18
OO6m1as XxapakTepUCTUKa XUMHUECKUX DJIEMEHTOB —

43 METaJIJIOB. MeTaiinueckasi CBA3b U MeTaJJTnUecKas bubmuorexa [JOK
KpUCTAJUIMYECKas peliéTka. PUu3nyeckue CBOUCTBA https://m.edsoo.ru/00ae103e
METaJlJIOB

44 XHMUYECKUE CBOMCTBA METAJLIIOB. bubmuorexa [IOK
DNEKTPOXUMHUUECKUN Psiji HAIIPSDKEHUN METaIlJIOB https://m.eds00.ru/00ae1156
O61u1re crocoObl mosydeHus: MeTamuioB. CIijiaBbl.

45 BoIunciieHus 1o ypaBHEHHSIM XUMHUYECKUX PeaKIUii bubmorera [JOK

P peaiii, https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPYKHUT MPUMECH

46 [ToHsaTHE 0 KOPPO3UHU METAIIIIOB bubmorera [JOK

pp https://m.edso0.ru/00ae1278
bu6moreka [IOK

47 €JI0YHBIC METAJLIbI
i https://m.edsoo.ru/00ae14b2

48 OKCHIBI M THAPOKCUIBI HATPHS U KaJIHS bubmmorexa OK

A AP A P https://m.edsoo.ru/00ae14b2

49 II{emounO3eMeIbHBIE METAIUIL — KAJIbIUM U MarHui bubmnorexa [JOK

https://m.edsoo.ru/00ae15e8

50 Baxxneiimme coeTMHCHUS KaIbLIHs bubmmorexa [TOK

o H https://m.edso0.ru/00ae15e8

51 O00011eHNe U CUCTEMAaTU3AIMS 3HAHUN
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bu6mmoreka [IOK

52 JKéctkocts BO CII0COOBI €€ ycTpaHe
TROCTE BOAB I CIT bl €€ yeTpateHuA https://m.edso0.ru/00ae1886
53 Ipaktuyeckas padora Ne 6 mo teme "KéctkocTh bubmorexa [LIOK
BO/JIbl U METOJIbI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
bubmuoreka [JOK
54 Ao i
MHHIHI https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
55 AMdoTepHbIE CBOMCTBA OKCUAA U TUIPOKCUIA
orep a AP g https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
56 Kemneso
https://m.edso0.ru/00ae1d86
57 Oxkcuapl, ruipokcu bl u conu xxenesa (1) u xenesa bu6mmoreka [IOK
(1) https://m.edsoo.ru/00ae35e6
58 O000111eHrEe U cCUCTEMAaTU3ALM 3HAHUI
[IpakTrueckas padora Ne 7. Pemenue
59 3KCIEPUMEHTAIBHBIX 3a7a4 II0 TeMe «BakHeume bubmorexa [JOK
p https://m.edsoo.ru/00ae3de8
METAIUILI U UX COETUHEHUS
Breruucienus mo ypaBHEHHUSM XUMHUUYECKUX PEAKIIHM,
60 €CJIM OJIMH W3 PEareHTOB JIaH B U30BITKE WU but6mmoreka [IOK
COAEPKUT IPUMECH. Brruncienus MaccoBOM J0JIH https://m.edso0.ru/00ae1750
BBIXO/Ia MPOJIyKTa PEaKIUn
61 O00011IeHNE U CUCTEMATHU3AIMs 3HAHUN
62 Kontponbnast padota Ne4 o reme «Baxkueiimme
METaJUIbI U UX COEIUHEHUS
Beniectsa 1 maTepualbl B IOBCEHEBHON KU3HU bubnuorexa [JOK
63
YeJ0BeKa https://m.edso0.ru/00ae3f50
64 XuMHUecKkoe 3arpsA3HeHne OK aroIeil cpeanl bubmmorexa [JOK
p pyraiom pea https://m.edso0.ru/00ae4270
65 Poss xyMuu B pellIeHUH SKOIOTHUECKUX IIPOOIEM bubmorexa LOK
p p https://m.edso0.ru/00ae4270
66 PesepBHelil ypok. O600IIeHHE U CUCTEMATU3AIIHS bu6mmoreka [JOK

3HaHUU

https://m.edsoo.ru/00ae0d0a
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67 PezepBublil ypok. O6001IeHNE U CUCTEMATH3aLIUs 1 bu6nuorexa [IOK
3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6001IeHHE U CUCTEMATU3ALINS 1 bu6nmoreka [IOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 8 kimace/ Pynsuruc I'.E., ®enpnman @.I., AkiimonepHoe 00IIECTBO
«M3narensctBo «lIpocsemenue»
* Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 001IeCTBO

«HSI[&TCHI)CTBO ((HpOCBGHIeHI/IG»
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