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IHOACHUTEJIBHASA 3AIINCKA

IIporpaMMa 1o XuMuu Ha YpOBHE OCHOBHOI'O O0OLIIET0 0Opa30BaHMsI COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOTPaMMBI OCHOBHOTO
obmiero obpaszoBanus, mnpenacraBieHHbix B I'OC OO0, a taxke Ha OCHOBE (penepanbHOM
paboueil mporpaMMbl BOCIIUTAHUS U € YY4ETOM KOHIEMIMHU IpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTenabHbIX opranu3anusax Poccuiickoit deneparui.

[Iporpamma mo XuMuHM Ja€T TpPEACTaBICHHE O MLEJsIX, OOmel cTpaTeruu oOydeHus,
BOCIIUTaHUA U Pa3BUTHA OOYYAlOIIMXCS CpPEACTBAaMH Y4YeOHOTo IpeaMeTa, YCTaHABJIMBAET
00s13aTeNTbHOE TPEIMETHOE COJIEpKAHME, MPEyCMaTPUBAET pAcIpeesieHHe ero Mo Kiaccam U
CTPYKTYpUPOBaHHUE I10 pa3jeiaM U TeMaM MPOrpaMMbl [0 XUMUH, ONPEAEIsAeT KOJIMUYECTBEHHbIE
U KauyeCTBEHHBIC XAapaKTEPUCTUKH COIEP)KAHUS, PEKOMEHIYEMYIO IIOCIEI0BATEIBHOCTD
M3YYEHUS XUMHUU C yU4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JJIOTUKU y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTENW 00yJaromuxcs, onpeaessieT BO3SMOXKHOCTU MpeaMeTa s
peanu3zany TpeOOBaHUM K pe3ysibTaTaM OCBOEHMsSI OCHOBHON 00pa3zoBaTeIbHOH MporpaMmbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a Takxke TpeOOBaHUHN K pe3ysIbTaTaM O0y4YeHUs] XUMUHU
Ha YpOBHE Leled H3ydyeHUs TMpeaMeTa U OCHOBHBIX BHUAOB Y4eOHO-TO3HABaTEIbHON
JEeSITeIbHOCTHA 00Y4aroILEerocs o OCBOEHHUIO Y4EOHOT0 COIepKaHMUsL.

3HaHME XUMUH CIIy>KMUT OCHOBOM AJis (POpMHPOBaHUSI MUPOBO33pEHUS 00yUaroLIErocs, ero
IPEJCTaBICHNUI O MaTepHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPatOT (GOPMHUpPYEMble XUMHUEH
MIPEJICTaBICHNS O B3aMOINPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIECTB B MPUPOJIE, O MYTAX
pemieHus T100adbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHs 4YEIOBEYECTBA —  CHIPHEBOI,
HHEPreTUUECKOM, MUILIEBON U 3KOIOTHYECKOH 0€30MacHOCTH, TPO0JIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CMOCOOCTBYET peaju3allMd BO3MOXKHOCTEH JJIsl camMopa3BUTHA U (popMupoBaHUS
KYJIbTYPBI IMYHOCTH, €€ 001Iel 1 (yHKIMOHAIBHON IrPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 0OyJarolIuxcs,
HaBBIKOB  MX  CaMOCTOSATENBbHOM  yuyeOHOM  JeSTeNbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOM JKU3HH, TaKk U B
npodeccHOHaIbHOMN 1S TeTbHOCTH;

3HAaKOMHUT CO CHNEU(PUKONH HAyYHOTO MBIIUICHHS, 3aKJIa/JbIBA€T OCHOBBI LIEIOCTHOTO
B3IJIsA]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUHT
€CTECTBEHHO-HAayUYHOU I'PaMOTHOCTH 00YYarOINXCS;

CTOCOOCTBYeT (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K eCTECTBEHHO-HAYYHBIM
3HAHWSIM, K TPHUPOJE, K YEIOBEKY, BHOCHUT CBOW BKJIQJ B JKOJIOTHYECKOE 0Opa3oBaHHE
oOydJaronuxcsi.

JlanHble HampaBlieHUS B OOyYE€HUM XMMHHM OOECIEeUMBAIOTCS CHELM(PUKON COoIepKaHUsS
yueOHOro mpeaMeTa, KOTOpBIH SBISETCS MEAarorMuecKd aJalnTHPOBAHHBIM OTpaXXEHHUEM
0a30BOif HAYKM XMMHHU Ha ONpeIeIEHHOM dTarne e€ pa3BUTHAL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOCHHUE
00yYaroIUMHCs CUCTEMBI NIEPBOHAYAIBHBIX MOHATUN XUMHUH, OCHOB HEOPTraHUYECKOH XUMHHU U
HEKOTOPBIX OTAENIbHBIX 3HAUMMBbIX MOHATHI OPTraHUYECKOW XUMUH.

CtpykTypa colepKaHHs MPOTpaMMbl 10 XUMHU COPMHPOBAHA Ha OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CozpepkaHue CKIAAbIBAETCS W3 CUCTEMBI NMOHATHH O XHMHUYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATHH O XuUMHUeckod peakiuu. OOGe 3TH CHUCTEMBI



CTPYKTYpHO OpPraHM30BaHbl 0 NPUHIMITY IOCIEAOBATENbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHsI O CTPOCHUU aTOMa U XMMHYECKOH CBSI3U;

— MPEJCTABIECHUH 00 AIEKTPOINTHUECKON JUCCOLMALINH BELIECTB B PACTBOPAX.

Teopernueckne 3HaHMS pPACCMATPUBAIOTCS HAa OCHOBE HMIIMPUYECKU IIOJyYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pPa3BHBAIOTCS IOCIEAOBATEILHO OT OJHOIO YPOBHSA K JApYroMmy,
BBINMOJIHASA (YHKUMU OOBSICHEHHsS U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJIYUYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHne mOporpaMMbl MO XHMHUH CHOCOOCTBYET (OPMHUPOBAHHUIO MPEJICTABICHHUS O
XUMHUYECKON COCTABJISAIONIEH HAay4YHOW KapTHHBI MHpPAa B JIOTMKE €€ CHCTEMHOW NPHUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJ/laM M03HaHUs B Hayke. M3yueHne xumuu
IPOMCXOOUT C MPHUBJICUCHUEM 3HAHMA M3 paHee M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» U «Du3nka. 7 Kiacey.

[Ipu u3yueHnH XUMHUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUH OCHOB XUMHUECKOW HAYKH KaK
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, PAKTUUECKOM NesITeIbHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOH KyJBTYphl. 3a7ada yueOHOTO MpeaMeTra COCTOMT B ()OPMHPOBAHUU
CHCTEMbl XMMHMYECKHX 3HAaHUH — Ba)KHEHIINX (aKTOB, MOHATHUI, 3aKOHOB U TEOPETUUECKUX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKd, B
MIPUOOILEHNH K HAyYHbIM METO/AaM IMO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX peaKkluil, B
(GOpMHpPOBAHMM W PA3BUTUU I[I03HABATENBHBIX YMEHMH W UX INPUMEHEHUM B YyueOHO-
[I03HABATEJILHOW U y4eOHO-UCCIIEJ0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl O€3011aCHOTO
oOpallleHus C BEIIECTBAMU B IIOBCEIHEBHON KU3HH.

IIpy M3ydyeHUH XMMHU Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUs BaKHOE 3HAUYEHUE
npuoOpenu Takue e, Kak:

— (OopMHUpOBaHKE WHTEIUIEKTYyaJbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaM0OOOpa30BaHUIO,
COTPY/JHUYECTBY, CAMOCTOSITEIbHOMY IPHUHATHIO pEIIEHUH, CHOCOOHON aJanTHpOBaThCs K
OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KU3HH;

— HAampaBJICHHOCTh OOydYeHHUs Ha CHCTEMaTH4YeCKOe MPHOOIICHHE OO0YyYalomuXcs K
CaMOCTOSITEJIbHOM ~ IIO3HABaTCIIBHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHUA,
(bopMHPYIOIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMHU;

— oOecrnieueHHe YCIOBHUH, CIIOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYaIOUIMMHUCS OIBITA
pa3sHOOOPa3HON NEsATENbHOCTH, MO3HAHHUA M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIUI), UMEIOIINUX YHUBEPCAIbHOE 3HAUEHUE AJIS PA3JINYHBIX BUJIOB JCSITEIbHOCTH;

— (hopmupoBaHue 001IeH (HYHKIIMOHATBHON U €CTECTBEHHO-HAyYHON IPaMOTHOCTH, B TOM
quciie YMEHUH OOBSICHITh M OLIEHUBAThH SBJICHUS OKPYXKAIOUIET0 MHUpA, WUCHOJb3Ys 3HAHUS M
OIBIT, TOJIyYE€HHBbIE MPH HW3YYEHUM XHMHHU, TMPUMEHATh HX IMpPHU pEUIeHHHu MnpolieM B
ITOBCEIHEBHOM JKU3HU U TPYAOBOH NEATEIBHOCTH;

— (hopmupoBaHHEe Y 00y4aIOLMXCS TYMaHUCTUYECKUX OTHOIIEHUH, TOHUMAHUS [IEGHHOCTH
XUMUYECKUX 3HAaHUM A BBIPAOOTKH HKOJOTHUECKH LIEIecO00pa3HOro MOBEACHUS B OBITY U
TPYZLOBOW [JEATEIIBHOCTH B LENAX COXPAHEHHs CBOErO 3J0POBbS M OKPYKAKOWIEH IPHUPOIHOU
CpE.bl;

— pa3BUTHE MOTHUBALIUH K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBHIOOpY
npoduis ¥ HaPaBJICHHOCTH AajbHEHIIero 00yueHus.



OO11ee yuCIIO YacoB, OTBEAEHHBIX JJIS U3yUEHHs] XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETro
obpaszoBanwmsl, cocTarisieT 136 gacoB: B 8 kitacce — 68 "acoB (2 yaca B Hezlel0), B 9 kiacce — 68
qacoB (2 yaca B HEJIEIIIO).



COJAEP/)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBIE XMMHYECKHE IIOHATHS

[Ipenmer xumuun. Posib XMMUM B KM3HM 4YeJOBEKa. XMMHS B CUCTEME HayK. Tema u
BemecTBa. Du3anyeckre CBOMCTBAa BEUIECTB. ArperarHoe cocrosiHue BemiecTB. I[loHsTue o
MeTOJIaX MOo3HaHus B XUMUU. YucTeie BemecTBa U cMecu. CriocoObl pasfieieHnus cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHUE 3JeMEHThbl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocTeie n cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass (opmyrna. BaneHTHOCTP aTOMOB XUMHUYECKMX D3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCHUTENbHAS MOJIEKYJIIpHAsI
Macca. MaccoBast 1011 XUMUYECKOTO AJIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3anMoCBsA3b KOJIMYECTBA, MACChl U
quclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacy€rel mo hopMysiaM XUMHUECKUX COSAMHEHUN.

duznueckrue M XUMUYECKHE SBJICHMS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXPaHEHHUsI MacChl BEIIECTB. XUMHUECKHUE ypaBHeHUs. Kiaccudukaius XUMHUUECKUX PEaKIIHid
(coenuHeHuUs1, pa3IOKEeHUs, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHYECKOW MOCYJIOH, MpaBWIaMU pabOTHl B J1a0OpaTopuu M NMpHEMaMU
oOparmieHusi ¢ JIabopaTOpHBIM 00OPYIOBAaHMEM, W3yUYEHHWE W OMHCaHHE (U3MUYECKHX CBOWCTB
0o0pa30B HEOPraHMYECKUX BEIeCTB, HaOmIoAeHHe (u3NUYecKuX (IUIaBJIIEHUE BOCKA, TasHHE
Tb/a, pacTUpaHUE caxapa B CTYINKe, KAMEHUE U KOHJEHCAIMs BOABI) U XUMHYECKHX (TOpEHHE
CBEYM, MPOKAIMBAHHE MEIHOW TPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHCIOTOW) SIBICHUIA,
HaOIIIO/IEHUE W OMKCAHKWE MPU3HAKOB MPOTEKAHMS XMMHUYECKUX PEaKIHil (pa3lokeHue caxapa,
B3aMMO/JICHCTBHE CEpHON KUCIOTHI C XJIOPUAOM Oapusi, pasioxeHnue ruapokcuna meau (1) mpu
HarpeBaHWU, B3aWMOJCHCTBHE >kene3a ¢ pactBopoM commm menu (II), m3ydenwme cmocoOoB
pa3zieneHuss CMeceil: C IMOMOINbI0 MarHuTa, (WIBTPOBAHHE, BBIIAPUBAHUE, TUCTUIUISALINS,
xpomatorpadus, TMpoBeJeHHE OYUCTKHM IIOBAPEHHOW CoJid, HAOMIOJeHNEe U OIUCaHUe
pe3yabTaTOB MPOBEJAECHUS OMNbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3[aHuE
MojieTiel MOJIEKyYT (IIapOCTEPKHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 37eMEHT M MpOCTOE BELIECTBO.
Haxoxnenue kucinopoja B npupoje, pusnyeckue 1 XUMHYECKHE CBOWCTBA (PEaKlUu TOPEHUs).
Oxcunpl. Ilpumenenne kuciopoma. CrocoObl TONYYEeHHS KHCIOpPOJa B JIAOOpaTOpuu |
NpOMBIIIIEHHOCTH. KpyroBopot kuciopona B npupoae. O30H — alIOTponHAs MOAW(DUKAIUSL
KHCIIOPOJa.

TeroBoil 3hdexT XuMUUecKOW peakiuu, TEePMOXMMHMYECKHE YpaBHEHUS, 5K30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: Yroib M METaH. 3arpsA3HEHUE BO3]yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — »smeMeHT M mpocrtoe BemiecTBO. HaxoxkzaeHue Bomopona B IIPUPOZE,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOOBI NoyyeHus. KucioTel u comu.

Monsipablii 00BEM ra30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckne CcBOMCTBA BOAbL. Boma kak pactBoputens. PactBopsl. HaceleHHbIE M
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTh BewecTB B BOJEe. MaccoBas 10is BElleCTBa B
pactBope. XUMHYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Ponp pacTBOpoB B NMPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HeHHE NPUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOHBIX BOJ.

Krnaccudukanuss Heopranmdeckux coemauHeHnd. Oxkcunel. Kitaccupukamus OKCHIIOB:
cosieoOpasyrorire (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HecosleoOpasyromue. Homenknarypa
okcuoB. du3ndeckrne U XUMUIECKHE CBOMCTBA OKCHIOB. [lomyueHue okCuIoB.

OcHoBanusa. Krnaccudukaruss ocHOBaHMI: IIETOYHM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. Pu3nueckne M XUMHUYECKHE CBOWMCTBa OCHOBaHMU. [lomyueHue
OCHOBAHHI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. Ousnueckue U XUMHUYECKHE
cBoricTtBa KUCHOT. Psg akruBHocT MetaiuioB H. H. bekerona. [Tonydyenue kucior.

Comu. Homenknarypa cosnei. @usnyeckne U XuMUYECKUe cBoicTBa coseil. [lomydenue
COJIEH.

['eneTrueckast CBSI3b MEXKIY KJIaCCAMH HEOPTAHUYECKUX COCTUHEHUHN.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OTMpeeNIeHUe COJepKaHUs KUCIOpoJa B BO3AyXe, MOJIyUYeHHEe, COOMpaHue,
pacrmo3HaBaHHE W HM3y4YeHUE CBOWCTB KHUCIOPOJa, HAOIIOJACHHE B3aUMOJICHCTBHUS BEIECTB C
KHCTIOPOJIOM U YCJIOBUS BO3HHUKHOBEHHSI W MPEKpalleHus ropeHus (Ioxapa), 03HaKOMJICHHE C
oOpa3raMi OKCHJIOB W ONKMCAHWE WX CBOWCTB, IOJy4YCHHE, COOHMpaHHE, pACIO3HABAHHE W
M3y4YeHUEe CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBue Boaopona ¢ okcuaom menu (II)
(BO3MOXHO HCTIOJIB30BaHKME BUICOMATEPUATIOB), HAOIOACHHE 00pa3loB BEIIECTB KOJIMYECTBOM
1 Mok, MccaeI0BaHHE OCOOEHHOCTEW PAaCTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPHMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOW MacCOBOM J0JE€l pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTaUlaMH (HaTpUeM M KajibleM) (BO3MOXHO HCIOJIb30BaHHUE
BHUJICOMATEPHAJIOB), MCCIEAOBaHNE OOPA3I[OB HEOPTAHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HAOIO/ICHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOPAX KHCIOT U IIEIOYCH, H3ydeHUE
B3aumoeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIIOTBI, KHCIOT C MeETajlJlaMH,
peakuuMii HEeUTpaU3alHM, TOJYYECHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHUE OJHOTO
MeTaJula IpyruM U3 pacTBOpa COJIM, PEIIEHUE SKCIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHenmme
KJIaCCHI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoguuecknii 3axkoH u Ilepuoguyeckasi cucrema xumMudeckux iementos /. U.
MenpeneeBa. CtpoeHne aToM0OB. XUMHYECKast CBA3b. OKHCINTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuun

[lepBpie TOMBITKA KIACCUPUKALMU XUMHUYECKUX dleMeHToB. [loHsATHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IICIIOYHO3EMEIbHBIC METAJIJIbI, TAJIOTCHBI, UHEPTHBIEC Ta3bl).
DJeMeHTHI, KOTOpBIE 00pa3yroT aM()OTEpHBIE OKCHIBI U THIPOKCHUIBI.

[lepuonnueckuit 3akoH. llepmoamyeckas cucrtemMa XuMuueckux osnemeHtoB [J[. H.
MenneneeBa. KoporkonepuogHas u anuHHONepuoaHas ¢opmbl Ileprognueckoit cucTeMbl
xumuueckux oneMeHTtoB [J[. WM. Menneneesa. Ilepuonel u rpynmnbl. PU3HYECKHM CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JJIIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX saep. M3oronmel. Onektponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKHUX 3JIeMeHTOB [leproanmueckoil cucteMsl
. W. Mengeneea. XapakTepuUCTHKAa XUMHUYECKOTO »JJEMEHTAa MO €ro MOJIOKEHUIO B
ITepnonnueckoii cucreme /. I. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUTMUYECKUX CBOMCTB MO TPYIINIaM U MEPHUOJIaAM.



3nauenue llepuonnueckoro 3akoHa u Ilepuoauueckoil CUCTEMbI XUMHYECKUX JJIEMEHTOB
JUISl pa3BUTUA HAyKu U npakTuku. J[. 1. MenzaeneeB — y4€HbIi U rpaKJaHUH.

Xumuueckas CBSI3b. KoBasieHTHas (monsipHas u HENOJIsIpHAsT) CBSI3b.
DIeKTpOOTPULATENBHOCTh XUMHUECKHUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenbp  okucieHus. OKHUCIUTEIBHO-BOCCTAHOBUTENbHbIE  peakuuu. IIporeccel
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixkcnepumenm:

U3yueHHe OOpa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LHMHKA C PacTBOPaMM KHCJIOT U ILIEJIOYEH, MPOBEACHUE OIBITOB, WUIKOCTPUPYIOLIUX MPUMEPHI
OKHCIINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH (TOpEHHE, PEAKIMK Pa3I0KEHUs, COEAUHEHNUS).

Meosicnpeomemmnuwie céasu

Peanu3anus MexnpeIMeTHBIX CBS3€H MPU U3YyUYEHWH XMMHUHU B 8 KJIacce OCYIECTBISETCA
yepe3 UCMHOJb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHM, Tak M TOHATHUH,
SIBJISIFOLIUXCSI CACTEMHBIMM JIJ1s1 OTAEIIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmIue ecTecTBEeHHO-HAy4YHbIE TOHATHSA: HAy4YHBIM (akT, Tumore3a, TEOpHUs, 3aKOH,
aHanM3,  CHHTe3,  Kijaccuukamus,  NEepPUOANYHOCTb,  HAOJIOJACHHWE,  JKCICPUMEHT,
MOZEIIMPOBAHUE, U3MEPEHUE, MOJIECIIb, SIBJICHUE.

®usuka: Marepus, aToOM, OJJEKTPOH, IIPOTOH, HEWTPOH, HWOH, HYKJIHWJA, HW30TOIBI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUI 3apsj, BELIECTBO, TelO, O0BEM, arperatHoe
COCTOSIHME BEIECTBa, a3, (pu3nueckue BEIMYMHBI, €AMHHULBI W3MEPEHHs,, KOCMOC, IUIaHETHI,
3BE3061, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpaNbl, TOpPHBIE TMOPOABI, IOJIE3HBIE
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peakuus

Ilepnonnueckuii 3akoH. Ilepmoanueckas cucrema XuMHU4Yeckux »dieMeHroB /[[. .
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XHMHUYECKHX
JJIEMEHTOB IEPBBIX TPEX NEPHOJOB, KaJIMs, KaJblUsi M UX COCIWHEHHH B COOTBETCTBUU C
MOJIOKEHUEM FJIEMEHTOB B Ilepronyeckoit cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHune BemIeCTBA: BHJBl XMMHYECKOM CBSI3M. THIBI KPUCTAUNIMYECKHX PEHIETOK,
3aBUCUMOCTb CBOWCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKM U BUAA XMUMHYECKOU
CBA3U.

Krnaccudukanuss 1 HOMEHKIATypa HEOPTaHWYCCKUX BEIIECTB. XUMHYECKHE CBOHCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPTraHWYECKMX COCIMHEHHH, T€HEeTHYeCcKas
CBA3b HEOPTraHUYECKUX BELIECTB.

Krnaccudukanus XuMHUUeCKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIoBOMY 3G (deKTy, MO HU3MEHEHUIO CTeneHei
OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPABHEHUSI.

[TonsiTe o ckopocTn xuMudeckor peakiuu. [lonarue o0 oOpaTHUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOT€HHBIX M TIeTepOreHHbIX peakuusax. [loHsTue o
karanu3e. IloHaTne o0 XumMu4yeckoM paBHOBecHHM. @DakTOpbl, BIUAIOIMIME HA CKOPOCTh
XUMHUYECKON PEAKIUU U TIOJIOKEHNE XUMHUECKOTO PaBHOBECHSL.



OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMU, JJIEKTPOHHBIH OalaHC OKHUCIMTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YPaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopust NEKTPONTUTUYECKON TUCCOLMAIUMU. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI. KaTHOHBI,
aHMOHBI. MeXaHHU3M JIMCCOLIMAllMM BEUIECTB C pAa3IMYHbIMU BHUJIAMU XHUMHUYECKOW CBS3H.
Crenenp auccounanuy. CuiibHbIE U ClIa0ble 3JEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YcloBHs MPOTEKAaHUS peaklMid MOHHOrO oOMeHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHMs peakuuil. CBOMCTBAa KHCIOT, OCHOBAHMH M COJIEH B CBETE
NpeJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KauecTBeHHbIE peakIMM Ha HOHBI.
[TonsTHe o rumponnse conen.

Xumuueckuii sIkcnepumenm:

O3HAKOMJICHUE C MOJEISMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BELIECTB —
METAJJIOB M HeMeTalyioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJIOpHIa HaTpus),
UCCJIEOBAHNE 3aBHUCHMOCTH CKOPOCTH XMMMYECKON pEakUuu OT BO3ICHCTBHS pPa3IMYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJIHOCTU PACTBOPOB BEIECTB, MpOLECcCca TUCCOLMALUU
KHUCJIOT, IIeNo4Yed M cojied (BO3MOMKHO HCIIOJB30BaHUE BHUAECO MATEPHANIOB), IPOBEICHHE
OIBITOB, WJUTIOCTPUPYIOLIMX IMPHU3HAKH MPOTEKAaHUs peakuuil MOHHOro obmeHa (oOpazoBaHHE
ocaJKa, BbIJENIEHHUE Ta3a, oOOpa3oBaHME BOJIbI), ONBITOB, WIIOCTPUPYIOIIUX HPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHue, PEeaKIUH pPa3IoKEHUs, COEIUHEHUs),
pacro3HaBaHWE HEOPraHMYECKHX BEHIECTB C IOMOIIBIO KAadeCTBEHHBIX DPEAKLHUM HA HOHBI,
pelIeHne YKCIEPUMEHTaIbHbBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmast xapakrepucThka TanoreHoB. OCOOEHHOCTH CTPOEHHMsS AaTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CtpoeHne M (U3UUECKHE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOT€HOB.
XHUMHUYECKHE CBOWCTBA Ha IpHUMeEpEe Xjopa (B3aMMOACHCTBHE C MeETajulaMH, HEMETalllaMH,
menoyamu).  Xnoposogopod. ConsiHas — KUCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelicTBre XJ1opa U XJIOPOBOAOPOa Ha OPraHU3M 4esloBeka. BakHelme Xinopu bl
U UX HaXO0XJICHUE B IPUPOJIE.

Oobmass xapaktepuctuka 371eMeHTOB VIA-rpynmsl. OcoOE€HHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (uU3MYecKHe CBOMCTBA MPOCTHIX BEIECTB —
KHCJIOpO/ia U cepbl. AJUIOTPOINIHBIE MOAM(DUKALNU KHCIOPOAAa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBOZOPOA, CTpoeHHE, (U3UUECKHE U XUMHUECKHE CBoMcTBAa. OKCHUABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3MUECKHUE U XMMHUYECKHE CBOWCTBA
(obmue kak mpeAcTaBUTENsl Kiacca KHUCIOT M crneuuduueckue). XUMUYECKHE pPEaKIHH,
JeKAIME B OCHOBE MPOMBILIUIEHHOTO croco0a IMONy4eHHsl CEepHOM KHUCIOThl. llpuMeHenue
cepHoi KUCIOThI. CoJIi CEPHOM KUCIIOTHI, KAYeCTBEHHAs Peakius Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ CcoeOuHEHUH B npupoje. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKaroulel cpelibl
COEMHEHUSIMU cepbl (KUCIOTHBIE IOXIHU, 3arps3HEHHE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapakTepucTuka »31eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTEMEHW OKUCIEHUS. A30T, pacnpocTpaHeHHe B Tpupone, (uznyeckue u
XUMHUecKre cBoiicTBa. Kpyrosopot a3ora B npupoje. AMMHAK, €ro (U3HYecKue U XUMUYECKHEe
CBOWCTBa, MoJyueHue u npuMeHerne. Com aMMOHUS, UX (GU3NUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peaknys Ha HMOHBI aMMOHUS. A30THas KHUCIIOTA, €€ IOJIy4eHHE,
¢uznyeckue ¥ XUMHUYECKHE CBoOilcTBa (oOmMe Kak TMpeACTaBUTENsl Kiacca KUCIOT H
cneuududeckue). Vcnonb3oBaHue HUTPATOB W cOJlel aMMOHMS B KadeCTBE MHMHEPAJIbHBIX



yoOpeHuil. XuMHUUECKOe 3arps3HeHUE OKpYXKarolled cpesibl COeTMHEHUSIMHU a30Ta (KHCIOTHBIE
TOXIIM, 3arpsi3HEHHE BO3IyXa, MOYBBI U BOMOEMOB). Dochop, amutoTpomHble MOAUDUKAITUIH
dochopa, ¢puznueckne n xummuyeckne cporctBa. Oxcun docdopa (V) u pocdopHas kucnora,
dbu3ndeckue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomws3oBanue ¢ocdaToB B KauyecTBe
MUHEPATBHBIX Y100pEHHIHA.

OO6mass xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTETIEHU OKHCIEHUS. YTIIepO/, aJuIOTPOIHbIe MOAU(PUKALIMU, PACTIPOCTPAHEHHUE B
npupoze, pusnyeckre 1 XuMHUuecKkue cBoictBa. Ayncopobuus. KpyroBopot yriepona B mpupoze.
Oxcunpl yriaepona, ux (pusnyeckre U XUMHUYECKUE CBOWCTBA, JCHCTBUE HA KUBbIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMBbl, CBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV),
THIIOTE3a TJI00ATBHOTO TMOTEIJICHUsI KIMMAaTa, MapHUKOBBIH 3¢ ¢eKkT. YroiapHas KUCIoTa U e&
coNM, UX (U3MYECKHe U XUMHYECKHE CBOWCTBA, MOJyueHHe M mpuMeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHaT-moHbl. Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEAMIIMHE,
MIPOMBIIIJICHHOCTH M CEJILCKOM XO3SHCTBE.

[lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKHX BeUIECTBaX KaK O COSAMHEHMSAX YIJepojia
(MeraH, JTaH, JTWJEH, AalleTWIEH, O3TaHOJ, TJIMLIEPUH, YKCyCcHas Kuciota). llpuponansie
UCTOYHUKU YTJIIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX INepepaboTKH
(6eH3uH), UX poJIb B OBITY M MPOMBINIUIEHHOCTH. [TOHATHE O OMOJIOTHYECKU BaXKHBIX BEIICCTBAX:
KHpax, Oenmkax, yrieBoJaX — W WX pOJIM B JKM3HU 4YelloBeKa. MarepuanbHOE eIWHCTBO
OpPraHUYECKUX U HEOPTraHUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOMCTBA, MOJIY4YEHHE U IPHUMEHEHHUE.
Coenunenusi kpemHuss B mnpupoge. OOmue npenctaBieHus o6 oxcuae kpemuus (IV) u
KpeMHUeBOM kucnote. CUIUKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. Baknelime
CTPOUTENIbHBIE MaTepuaibl: KepamHKa, CTEKJIO, IIeMEHT, O€TOH, xene300eToH. IIpoliemsr
0€30IacHOr0 MCIOIb30BaHUS CTPOUTENIBHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii sIkcnepumenm:

u3ydeHHe 00pa3lloB HEOPTaHWMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, MTPOBEACHUE
KaueCTBEHHBIX PEaKluil Ha XJOPUA-UOHBI U HAOIIOJEHHE MPHU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromue (QU3NUECKUe W XUMHUYECKHE CBOMCTBA TaJOr€HOB M MX COSAWHEHHH (BO3MOXKHO
UCIIONIb30BaHUE BUAECOMATEPUATIOB), O3HAKOMIIEHHE C 0OpasllaMd XJIOpUIOB (TaJOTEHUIOB),
O3HaKoMmJieHHe ¢ oOpa3uamMu ceppl W €€ COEIUHEHUSMH (BO3MOXKHO HCIOJb30BaHHE
BUJ€OMATEepHaoB), HaOmIoleHHEe Tpolecca OOYINIMBaHUS — caxapa IOJX  JeicTBUEM
KOHIIGHTPUPOBAHHON CEpHOW KHMCJIOTHI, U3yueHHEe XUMHUYECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTHI, TIPOBE/ICHHE KAuYeCTBEHHOW peakiuy Ha Cyab(paT-WOH W HAONIOJCHWE NpU3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PM3MUYECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M MX COCIHMHEHUI
(BO3MOKHO HCTIOJIB30BaHKE BUICOMATEPHUATIOB), 00Opa3iiaMu a30THBIX U PocopHBIX ya00peHNUH,
MOJIydeHne, CoOMpaHue, paclo3HaBaHWE W UW3yYeHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS U (ochaT-uOH M H3Y4YeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTHI C MeAbI0 (BO3MOKHO
UCTIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJENell KPUCTAIUIMYECKUX PEIETOK aiMasa,
rpadura, ¢yuiepeHa, O3HAKOMJIEHHE C TIPOLIECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOra3a, MOIy4YeHUE, COOMpaHKe, pacliO3HaBaHUE
U M3y4YCHHE CBOWCTB YTJICKMCIIOTO ra3a, NMPOBEJCHHE KAYeCTBEHHBIX PEaKIWi Ha KapOoHAT U
CWJIMKAT-UOHBl W UW3y4Y€HHE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHHE C MPOIYKIIHEH
CHJTUKATHON TPOMBIIUICHHOCTH, PElIeHUe SKCIIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMe «Bakueimme
HEMETAIIJIbl U UX COCTUHEHUS.



MeTa/uibl M UX COeIHHEHUS

OO0miast xapakTepuCTUKa XUMHUYECKHUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU WX
nonoxxeHus B [lepronnueckoit cucreme XxumMuieckux 3nemeHToB . 1. MenneneeBa u cTpoeHuUs
atomoB. CTpoeHue MeTauioB. MeTtaminyeckas CBsi3b M METaUIMYECKas KPUCTAUINYECKAst
pemeérka. OJEKTPOXUMUYECKUN pAl HaNpsDKEHU MeTauioB. DU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTamuioB. OO01Ire crnocoObl momydyeHus: MeTtamioB. [IoHsITHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITOCOOBI 3alUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, UyTyH, JIOPATIOMUHUNA, OpOH3a) U
UX PUMEHEHHE B OBITY W MPOMBIILICHHOCTH.

[[lenounble meTauibl: ONOKEHUE B [leproanueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MengeneeBa, CTpO€HHE UX aTOMOB, HAXOXAEHUE B Ipupojae. OU3nuecKne U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[lenoyHO3eMeNbHBIE METaUIBl MarHuid W Kajabluid: mojoxkeHue B Ilepumommueckoi
cuctemMe xumuueckux sneMeHToB J[. U. MengeneeBa, cTpoeHHME MX aTOMOB, HAaXO0XJIEHHUE B
npupoae. Pu3nueckue U XMMUYECKHUE CBOICTBA MarHus M Kanblus. BaxuHeimmue coeauHEeHUs
KabIust (OKCHUM, TUAPOKCH, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunuii: nonoxenue B Ilepumonnueckoit cucrtemMe xumudeckux syementoB [ .
MenneneeBa, CTpOEHHUE aTOMa, HaxoXAeHUE B mpupoae. uznueckne 1 XMMAYECKUE CBOMCTBA
ATIOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHA U THIPOKCUIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme xuMuueckux diaeMmeHToB [[. U.
MenneneeBa, CTpo€HHUE aTOMa, HaxoXAeHUE B mpuponae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
xene3a. Okcunpl, ruapokcuasl U conu xkenesa (II) m xemesa (III), mx cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMIIEHHE C O00pasllaMd METaJJIOB M CIUIAaBOB, WX (PU3UYECKHUMH CBOWCTBaMH,
M3y4YeHUE pe3yJbTaTOB KOPPO3UMH METAUIOB (BO3MOXXHO HCIOJIB30BaHUE BUIEOMATEPHAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBHUS OKCH/IA KAJIBIMS U HATPHUS C BOJOH (BO3MOXKHO MCIIOJIb30BaHHUE
BHUJICOMATEPHAJIOB), HCCIEIOBAHWE CBOWCTB JKECTKOM BOJbI, Ipollecca TOPEHHUs Keie3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BHUJEOMATEPHANIOB), TMPU3HAKOB  IMPOTECKAHUS
KaueCTBEHHBIX peaKIUii Ha WOHBI: MarHus, Kaublius, aJlOMUHUS, IIMHKA, kene3a (1) u xenesza
(I11), memam (1), HAOMrOICHME W OMKCAHKUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMHU HATPHS,
Kaliusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHHE BUACOMATEPUATIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOMCTB T'HJIpOKCUAA ATIOMUHMS U TUAPOKCHIA LIMHKA, PEIICHHUE YKCIIEPUMEHTAIbHBIX 3aa4 0
Teme «BakHelme MeTalibl U UX COCTUHEHUSD.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuansl B TOBCEHEBHOM KU3HM 4YeJIOBEKa. be3omacHoe MCIOab30BaHKE
BEIIECTB M XHWMHUUYECKHX peaknuii B ObITy. [lepBas momomp Npu XUMHUYECKUX OXKOTaxX H
OTpaBJICHHUSX.

XuMudeckoe 3arps3HeHHne OKpysKarolen cpepl (MpeaeabHas JOmyCcTUMasi KOHIEHTpaIus
Bemiects, nanee — [1/IK). Pons XxuMuu B penieHN# KOJIOTHIECKUX poOIIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHHEe 00pa3IoB MAaTePUAIIOB (CTEKIIO, CIIJIaBbI METAJLIOB, IIOJITMMEPHBIC MAaTEPUAIIHI ).

Meoscnpeomemnuwie céasu

Peanuzanus MexnpeIMeTHBIX CBSA3€H MPU U3YyUYEHWH XMMHUHU B 9 Kilacce OCYIIECTBISETCA
4yepe3 WCTOJb30BaHHE KaK OOMMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK H TIOHSTHH,
SIBJISIFOLUXCSI CACTEMHBIMM JIJ151 OTAEIBbHBIX MPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OOmre ecTeCTBEHHO-HAYYHbIC TOHSATHUS: HAaydHbId (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHaJIMu3, CUHTE3, KJIacCU(UKAIHS, MEPUOANYHOCTb, HaOJII0IeHHuE, JKCIIEPUMEHT,
MO/JICIIMPOBaHKE, U3MEPEHHE, MOJIEIb, SIBIICHUE, TApHUKOBBIN 3(dekT, TeXHOIOTHS, MaTepHabl.

dusnka: Marepus, aToM, O3JCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHUJ, H30TOIIbI,
pPaaOaKTUBHOCTD, MOIJICKYJIa, 3HCKTpI/I‘-IeCKHﬁ 3apAanm, IMPOBOJHUKH, MOJIYIIPOBOOHUKM,
JIMJIEKTPUKH, (OTOJIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, Ias,
pacTBOp, PacTBOPHUMOCThb, KPHCTA/UTHYECKAsh pEIIETKA, CIUTaBbl, (DU3NYECKUE BEIUYHHBI,
CANHUIIBI UBMCPCHUS, KOCMHUYCCKOC MMPOCTPAHCTBO, IIJIAHCTHI, 3Bé3,Z[BI, COJIHLIC.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MHUHEPAJIbHBIC YI0OpEHUS,
MHKPOI3JICMCHTBI, MAKPO3JICMCHTBI, MUTATCIIbHBIC BEIICCTBA.

l'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IOPOABI, ITOJIC3HBIC
HCKOMaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEGHUS NPOTrPaMMbl OCHOBHOIO 0OmIero oOpa3oBaHUs
JOCTUTaloTCs B X0/1€ 0Oy4EHUs] XMMUU B €IMHCTBE YUEOHOW M BOCIIMTATENILHON JIEATEIbHOCTH B
COOTBETCTBUM C  TPAJULUOHHBIMH POCCUNHCKMMU  COLMOKYJIBTYPHBIMM M  JYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMM U HOpPMaMH IOBEJIEHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLMAIN3ALUHN 00YYaIOLIIXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPaXKalOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX LIECHHOCTHBIX OPUEHTALMH M PACIIMPEHUE ONBITA JIEATEIbHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YAaCTHU:

1) naTpuoOTHYECKOTr0 BOCIIMTAHUA:

LIEHHOCTHOT'O OTHOIICHHs K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJIeIMI0, TOHUMAHMS 3HAYCHUS XMMUYECKOH HayKd B JKU3HH COBPEMEHHOrO OOIIecTBa,
CIOCOOHOCTH BJaJleTh JOCTOBEPHON MH(pOpMaIMeld O MepeioBbIX JOCTHKEHHUSIX M OTKPBITUAX
MHUPOBOM U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4HBIX 3HAHUAX 00 yCTpOilcTBE
MUpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHUSA:

IIPEACTABIICHUS] O COLMAIbHBIX HOPMAaX M IIpaBWIaxX MEKJIMYHOCTHBIX OTHOIICHWHM B
KOJIJIEKTMBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, YydeOHO-
HCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOMN
COBMECTHOH JEsATEIbHOCTH NPHU BBINOJIHEHUU Yy4eOHBIX, IMO3HABATEIbHBIX 337134, BBINOJIHEHUH
XMMHUYECKHUX SKCIEPUMEHTOB, CO3JJaHUU YUEOHBIX IMPOEKTOB, CTPEMIIEHHUS! K B3aUMOIIOHUMAHHIO
U B3aUMOINIOMOILIM B Ipoliecce 3TOH y4eOHOW MAESITEIbHOCTH, NOTOBHOCTH OLIEHHWBATH CBOE
MIOBE/ICHNE U IOCTYIIKM CBOUX TOBApUILIEH C MO3UMIUM HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCIEACTBUI MIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHYECKUE  NPEICTABICHHA O  BEIIECTBE M  XMMHYECKOM  pEaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBISIOIIUE OCHOBY IUIA
[OHUMaHMUA  CYIIHOCTM HAy4yHOM KapTUHBl MHpa, TpeACTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IIPHUPOJBI, B3AUMOCBA3IX 4Y€JIOBEKAa C NMPUPOAHOM CpPENOH, O POIU
XUMUU B [IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHBIE Ha IIOJyY€HHWE HOBBIX 3HAaHMM 10 XHMHUH,
HeoOXoauMble Il OOBSCHEHUS HaONI0/IaeMbIX MPOLIECCOB U SIBICHUN, I103HABATEIbHOM,
MH(POPMALMOHHOW M YUTATEIBCKON KyJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOTHI
C y4eOHBIMH TEKCTaMHM, CIPABOYHOM JINTEpaTypoOH, AOCTYHNHBIMH TEXHHUUYECKUMH CpPEACTBaMHU
MH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTEepec K OOyUYeHHMIO M TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHMIO0, MPOEKTHON M HMCCIEe0BATENbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popmMupoBaHHus KYJbTYPbI 310POBbSI:

OCO3HaHUE LEHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3I0pOBBIO,
YCTAaHOBKM Ha 3JI0pOBbIM 00pa3 >KM3HH, OCO3HAHME IOCIEACTBUH M HENpPUSATUE BPEIHBIX
IpUBbIUEK (YHOTPEOJIEHUsT alKOrojs, HapKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOIIOAEHUS



npaBui 0€30MacHOCTH MpU OOpalleHMH ¢ XMMHYECKHMMHU BELIeCTBaMHU B OBITY U peaJbHOMN
KHU3HU;

5) TpyA0BOro BOCIMTAHUSA:

MHTEpeC K MPAKTHUECKOMY M3yUeHHUI0 Mpodeccuil U TpyAa pa3IndHOro poja, YBaXKEHHE K
Tpyoy U pe3yjibTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
MpEeIMETHBIX 3HAHWW 1O XHUMHH, OCO3HAaHHBIA BBIOOP WHAMBHUAYAIbHON TPAaeKTOPHUH
MPOJOHKEHUS 00pa3oBaHUsl C Y4YETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, yCrmeurHoil mpoQecCuoHanbHON AeATeNbHOCTH U
pa3BUTHA HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJallTUPOBATHCS B MTPO(GECCUOHATLHOM Cpejie;

6) 3x0/10rMYECcKOro BOCIIUTAHUS:

9KOJIOTMYECKH 1I€JIeCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHMKY KU3HU Ha 3eMIIE,
OCHOBE €€ CYIIECTBOBAaHMS, MOHMMaHHE LIEHHOCTH 3J0POBOro M Oe3omacHOro obpaza *XKHU3HHU,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3MUECKOMY U ICUXMYECKOMY 370POBbIO,
OCO3HAHUE LIEHHOCTU COOJIIO/ICHUs MPaBUJI OE€30MaCHOTO MOBEACHHUS MPU paboTe ¢ BElEeCTBaMH,
a TaKXe B CUTYalUAX, YTPOKAIOIIUX 3J0POBBIO U JKU3HU JIIOACH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, MOJy4YaeMble NMPH HM3YyYCHUHM XUMHH, Ui PEIICHHS
3a]1a4, CBSI3aHHBIX C OKPY>KAIOIEN IPUPOIHOM CPEOM, Ui MOBBIILIEHUS YPOBHS IKOJIOTHYECKOU
KYJIbTYpBI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTUIYECKUX MPOOJIEM U MyTeH MX perIeHus
MIOCPEACTBOM METOJIOB XMMHHU, IKOJIOTMYECKOTO MBILIUIEHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHOM, KOMMYHHKATUBHOM M COIMAIbHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenMETHBIX pE3yJNbTATOB BBIACISIOT 3HAUMMBIE ISl (OPMHpPOBAHUS
MHPOBO33pEHUsI OOIICHAYYHbIE TMOHATHUS (3aKOH, TEOpHSs, MPUHIINI, THIOTe3a, (akT, cucTeMa,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOphle UCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 3TUX MPEIMETOB (POPMHUPOBATH NMPECTABICHUE O
LIEJIOCTHOW HAyyHOW KapTHUHE MHpa, U yHHMBEpCalbHble YUeOHbIE EHCTBUS (II03HABATEIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble OOECHeunBaOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITETFHOMY TUIAHUPOBAHUIO U OCYLIECTBIICHUIO yUeOHOU JesITeNbHOCTH.

Ilo3HaBaTe/IbHbIE YHMBepPcaJIbHbIE YUeOHbIe AelCTBUS

Ba3oBble Jlornyeckue AeicTBHA:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS NPU OCBOCHHMHM 3HAHMIL:
pacKpblBaTh CMBICH XMMHWYECKUX MOHIATHHA (BBIOEJIATH MX XapakTEpHblE IPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTUMH MOHATUSMH), UCIIOJIB30BATh MOHATUS Il OOBSICHEHUS
OTHENbHBIX (DaKTOB M SBJICHUH, BBHIOMpPATh OCHOBAHMS W KPUTEPUH IS KilaccU(UKALUU
XUMHMUYECKHX BEIIECTB U XMMHUUYECKUX PEaKIUil, yCTaHABIUBATh PUYUHHO-CIIEACTBEHHBIE CBSI3U
MeX1y O0BEKTaMH U3yYeHUs, CTPOUTD JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIC, IEAYKTUBHBIE,
10 aHAJIOTHH), AENaTh BBIBOJBI U 3aKIIOUCHHUS;

yMEHHE MPUMEHSTh B IMPOLIECCE MO3HAHUS MOHATHUSA (pEeIMETHBbIE U MeTalpelIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIIOJIb3yeMble B XHMHH, MPEOOpPa3OBHIBATH MIMPOKO
IIPUMEHSEMbIE B XMMHMU MOJIENIbHBIE MPEACTABICHUS — XMMUUYECKUNA 3HAK (CMMBOJI 3JIEMEHTA),
XUMUYeckas (opMysia M ypaBHEHHE XUMHUYECKOW peakiuu — TMpU pelieHuH Yy4eOHO-
MO3HABATENIbHBIX 3a/lady, C Y4Y€TOM OTHX MOJEIbHBIX MPEJCTABICHUN BBISBISATH WU
XapaKTepU30BaTh CYIECTBEHHbIC NMPU3HAKHA HM3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX pPEeaKlUl, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CJIEICTBEHHBIE CBSI3U U
MIPOTUBOPEUHS B U3yUaEMbIX MPOIECCAX U SIBICHUSX.

Ba3oBble ucciaenoBarebCcKkue 1eCTBHA:



YMEHHE HCIOIh30BaTh MOCTABIEHHBIC BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHHS, a
TakkKe B KadecTBE OCHOBBI I (POPMHUPOBAHUS THUIOTE3bI IO TPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CYKICHHIA,

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M TPOBEIACHHUIO YUYEHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOI0aTh 32 XOJIOM IPOIECCa, CAMOCTOATEIBHO TIPOTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIIEHHS M BBIBOIBI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIETOBAHMsI, COCTABIIATh OTUET O MPOAEIaHHON padoTe.

Padora ¢ unopmanmeii:

yMEHHE BBIOUPATh, aHATM3UPOBATH U UHTEPIIPETHPOBATH HHGOPMAITUIO PA3TUYHBIX BUI0B
1 (OpM TIPEICTABIICHHUS, TTOJTy9IaeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAYyYHO-TIOMYJISIPHAS TUTEpaTypa
XUMHYECKOTO COJIEp’KaHUs, CIPaBOYHBIE TocoOWs, pecypchl HMHTepHeTa), KPUTUYCCKU
OLIEHHBAThH MIPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE IPUMEHSATh Pa3TUIHbBIC METOJIBI M 3aITPOCHI TIPH IMIOUCKE B 0TOOpEe WH(POPMAITUU U
COOTBETCTBYIOIIUX JTAaHHBIX, HEOOXOAUMBIX ISl BHITTOTHEHUS] YUEOHBIX U MMO3HABATENbHBIX 33/1a4
OnpeAeNnEéHHOr0 THIA, MPHOOpETEeHHEe OmMbiTa B OOJACTH HCHOIB30BaHUS HH(GOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJIAJICHHE KYyIbTYPOH aKTHBHOTO MCIOJIB30BAHUS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMANbHYIO (OpMy MpeacTaBIeHUS
nH(POPMAIIMKN W WILTIOCTPUPOBATH pEIIaeMbIe 3a/adil HECIOXHBIMA CXEMaMH, JuarpamMmamu,
apyrumu popMamu rpaduku ¥ IX KOMOMHALIUSIMH,

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B Ipollecce Y4eOHON U HCCiel0BaTeIbCKON
JEATEILHOCTA WH()OPMAIIHIO O BIMSIHAH IMPOMBIIIIEHHOCTH, CEJIbCKOTO X035MCTBAa M TPAHCIIOPTA
Ha COCTOSIHHE OKPY KAIOIIe MPUPOAHON CPebl.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHUS 3aJlaBaTh BOIpPOCHl (B XoJe nauamora W (WiaM) AUCKYCCHUHU) IO CYUIECTBY
oOcyxxgaeMoli TeMbl, (OPMYJIHPOBATh CBOM TNPEIIOKECHUS OTHOCHUTEIBHO BBITOTHCHHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUS MPEACTABIISATE MOMyUYESHHBIC PE3yJIbTAThl MO3HABATEIILHOMN IEATETHHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3eHTAIMI0 pPEe3yJbTaTOB BBIMOJHEHUS XHUMUYECKOTO
JKCTepUMeHTa (71ab0paTOPHOTO OMbITa, JTAOOPATOPHOM PabOTHl MO HCCICTOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABATENBbHOMN U
HCCIIEIOBATENLCKON NIEATENHbHOCTH MPH PEIICHHH BO3HUKAIOIIUX MPOOJIEM HAa OCHOBE Yyu€Ta
OOIIMX HMHTEPECOB M COTJACOBaHUs MO3MIMKA (0O0CYX)ACHHS, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBD», KOOPAWHALUS COBMECTHBIX JICUCTBHMU, ONPEIEICHHE KPUTEPUEB TI0 OIICHKE KayecTBa
BBITIOJTHCHHOW PabOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaibHble yUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSATEIBHO ONMPEIEISITh MU JACITeIbHOCTH, TUTAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIMPOBATh W TMPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JESTENLHOCTh, BHIOUPAThH
HaubOosnee H¢¢eKTUBHbIE CHOCOOBI pelieHHs Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENTLHO COCTaBIISATh WJIM KOPPEKTUPOBATH MPEIOKCHHBINH aNTOPUTM ICHCTBHIA TPH
BBITIOTHEHUH 3aJ]aHU C Y4ETOM TMOJNYyYeHHS HOBBIX 3HAHUKW 00 H3ydaeMbIX OOBEKTax —
BEIECTBAX W PEAKIIMIX, OIICHUBATh COOTBETCTBHE IMOJIyYCHHOTO Pe3yjIbTaTa 3asiBICHHOM Iy,
YMEHHE HCIIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraeMbIe B YCIIOBUU 3aIaHUIA.

MHNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3yIBTATOB TI0 OCBOCHHIO OOS3aTEIBHOTO COACPIKaHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil pabouelt mporpaMmoi, BBIACNISIOT: OCBOCHHBIE



O6yLIaIOIJ_[I/IMI/ICSI Hay4YHbIC 3HAaHUWA, YMCHUA U CITIOCOOBI ﬂeﬁCTBHﬁ, CHCI_II/I(bI/I‘-IGCKI/IG JJI
HpCI[MeTHOﬁ obOnactu «XI/IMI/ISI», BUAblI JCATCIBHOCTH IIO0 IIOJYUYCHHUIO HOBOI'O 3HaHUA, C€ro

MHTEPIIPETALNN, TPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYallHsX.
K xoHuy oOydenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh c(hOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATUH: aTOM, MOJIEKYJa, XUMUYECKUI
AJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJJHOPO/IHAs), BaJEHTHOCTh, OTHOCHTEIbHAas aTOMHAas M MOJIEKYyJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas MOl XHMHYECKOTO
9JIEMEHTAa B COEIMHEHWH, MOJISIPHBIA 0O0BEM, OKCHJA, KHUCIOTa, OCHOBAaHHUE, COJb,
AJIEKTPOOTPHULIATENILHOCTh, CTENICHb OKUCIICHHSI, XUMHUYeCKasl peakiys, KiIaccuuKarus
peaxkiuii: peakliuy COeIMHEHUS], PEaKIUK Pa3IoKEeHUs, peaKli 3aMEIlEeHUs], peakuu
o0MeHa, 9K30- M SHIOTEPMUYECKUE PEAKIINH, TETIIOBOI 2PQEKT peakiuu, sapo aToma,
JIEKTPOHHBIN CIIOW aToma, aTOMHas OpOMTanb, PagUyC aToMa, XUMHUYECKas CBS3b,
MOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAs CBSI3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBast 0J1s BellecTBa (MPOLIEHTHAs: KOHLIEHTPALs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSTH 3TH
MIOHSTHS IIPU ONMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIIONIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JJIsl COCTaBJiI€HHUS (OpPMyT BELIECTB U
YPABHEHUN XUMHUUYECKUX PEAKLIUM;

OTIpE/IETATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHHUSX, CTEIECHb
OKHCJIEHHSI 3JIEMEHTOB B OMHApHBIX COEAMHEHMSAX, MPHUHAMIEKHOCTh BEIIECTB K
OINpeNesIEHHOMY KJIaccy COeIMHEHHH 1o (opMynam, BHJI XUMHUYECKOH CBSI3H
(KoBaJieHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmblca llepnonnueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBAaTh
[IOHMMAHHE IEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosiokeHuss B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOTaipo;

ONUCHIBaTh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuomuueckoil cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB: pasziuyarh MOHITHUS «IJIaBHasg mnoarpynna (A-rpynma)» u
«moboynast noxarpynna (b-rpynma)», mamele W OonbIIME TMEPUOJBI, COOTHOCHUTH
0003HauYeHus, KoTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMUMHUYECKUX
anemenToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsiyl sjapa, oO0Ilee 4YHCIO HIEKTPOHOB H
pacripeielIeHue UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMHUUYECKUE IJIEMEHThI, HEOPraHMUYECKHUE BEIEeCTBA, XUMUYECKUE
peakuuu (IO YMCIy M COCTAaBy Y4YacTBYIOUIMX B PEaKLUHM BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKkTepu30BaTh (ONUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIECTB PA3IUYHBIX
KJIaCCOB,  IOATBEP)KJasi  ONHUCAHUE IPUMEPAMU  MOJIEKYJSIPHBIX  yYpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHUCHMOCTH OT HMX KayeCTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH IPOTEKAHMSI XUMUYECKUX IIPEBPALICHUN B Pa3IMUHbIX yCIOBUIX;
BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJTI0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyJie COSAMHEHHsI, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUEThI 10 YPAaBHEHUIO XMMHUYECKOM peakluu;



IIPUMEHATH OCHOBHBIE ONEpPAlUM MBICIUTEIBHOU NEATENbHOCTH — AHAJIU3 U CUHTES,
cpaBHEHHE, 0000IIeHNE, CUCTEMATU3AINIO, KIACCU(PHUKAIINIO, BBISIBICHUE MPUYUHHO--
CIIEACTBEHHBIX CBSA3€H — Ul M3yYEHHUS CBOWCTB BEIIECTB M XMMHMUYECKHUX pEaKLui,
€CTECTBEHHO-HAy4YHbIE ~ METOJbl  NO3HaHMA  —  HaOJIOAEHME,  HU3MEpEHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

ClIeZIOBaTh IpaBWJIaM II0JIb30BAaHUS XHUMHUYECKOM MOCyJoH u  Jab0paTOpHBIM
00OpyJIOBaHUEM, a TaKKe MpaBWJIaM OOpalleHHs C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKLHMSAMU 10 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJIyYEHHIO
1 coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOpPOJA M KHUCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOPOB € ONPEAEIIEHHON MacCOBOM J0JIEW PACTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEH U
KHCJIOT C TOMOIIBIO0 UHIMKATOPOB (JIakKMycC, (heHOI(PTaTeHH, METUIOPAHX U APYTHE).

K xoniy oOydenus B 9 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYHUAIOIIMXCS YMEHHA:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUA: XUMUYECKUW HIIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTb,
AJEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peaklMs, XUMHUYecKas
CBS3b, TEIIOBOUW A((PEKT peakiuu, MOJb, MOJISIPHBI 00BEM, PacTBOP, JIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs IUCCOLMAIMs, peaklUud HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBEcHe, OOpaTMMble U HeoOpaTHMblE peakiuH,
OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAaKIMHM,  OKHCIUTENIb,  BOCCTAaHOBUTEINb,
OKHCJICHHE M BOCCTAHOBJIEHHE, aJUIOTPONHsA, aM(OTEPHOCTb, XUMHUECKasi CBA3b
(koBajieHTHasi, WOHHAs, METAJJIMYecKas), KpUCTANIMUEcKass pelerka, Koppo3us
METQJIJIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKOH peakluu, MpelelbHO JOMyCcTUMas
koHueHrtpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUA U MPUMEHATH 3TU
MOHSITHA NIPU ONTMCAHUM BEILECTB U MX IPEBPAIICHUN;

UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJMKY JJIsi COCTaBiIeHHUs (HOpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONPENEATh BAJCHTHOCTb M CTENEHb OKHUCIIEHUS XUMHYECKHX JJIEMEHTOB B
COEMHEHMSIX pPa3IMYHOIO COCTaBa, MPHUHAJJIEKHOCTb BEIIECTB K OIpeneIEHHOMY
KJIacCy COEeIMHEHUN Mo (opMmyiaM, BUA XUMHUYECKOW CBSI3U (KOBaJIGHTHasl, MOHHA,
METaJIJINYecKasi) B HEOPraHMYECKHX COEJAMHEHHUSX, 3aps)l HOHA MO XUMHYECKOMH
dbopMyIie, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COEIWHEHUH, TUI
KPUCTAITMYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica [lepuonnueckoro 3akona JI. M. MenneneeBa u 1€MOHCTPUPOBATH
€ro NMOHMMaHHWE: OMUCHIBATh U XapaKTepu30oBaTh TabmuuHyto ¢opmy llepuonnyeckoit
CUCTEMBbl XMMHYECKUX OJJIEMEHTOB: pa3jiMuaTh IMOHATUS «rjiaBHas mnoarpynmna (A-
rpynma)» u «mobouynas moarpymmna (b-rpymma)», Mamsie W OOJbIIME TMEPHOIBI,
COOTHOCUTh O0O0O3HAa4YeHMs, KOTOpbleé HMEIOTCA B MEPUOAWYECKOM Tabmuie, c
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsij sapa, o0Iiee YUCIIo AMEKTPOHOB U paclpeiesieHHe UX MO 3JEKTPOHHBIM CIIOSIM),
OOBSCHATH O0OILIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJEMEHTOB M HUX
COEIMHEHHI B MpeJesiax MallbIX MEePHOJOB M TJIaBHBIX MOATPYMI ¢ Y4ETOM CTPOCHUS
UX aTOMOB;



KJIacCU(PUITUPOBATh XUMHYECKHE AJIIEMEHTBI, HEOPTaHUYECKHUE BEIIECCTBA, XUMUYCCKUE
peakuuu (10 YUCIY UM COCTaBYy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEILUIOBOMY
s dekTy, Mo U3MEHEHUIO CTETICHeH OKUCIICHUS XUMHUYECKHUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOMmME M CHenupUISCKUe XHUMHUYECKHE CBONCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/Iasi ONMUCAHUE TPUMEPAMHU MOJEKYJISIPHBIX U
HMOHHBIX YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPaBHEHHUS 3JEKTPOJUTUYECKON AUCCOLUMALIMUA KHUCIIOT, IIEJI0Uel U CoJieH,
MIOJIHBIE W COKpAII€HHBIC YPABHEHUS PEaKlUi MOHHOTO OOMEHa, YpaBHEHUs PEaKIIHi,
MOATBEPKJAIONIMX  CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXIy BeIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM TMOCPEACTBOM
COCTAaBJICHHSI DJICKTPOHHOTO OaJlaHCa dTUX PeaKITHi;

MIPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTU OT UX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHYECKUX MPEBPAILICHUIN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XUMHUYECKOTO 3JIeMeHTa 10 GopMyJsie COSAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHECHUIO XUMUIECKON PEaAKITUH;

cOoONIOaTh TMpaBWiIa IMIOJIb30BAHHUS XUMHUYECKOW TOCYIoW U 1ab0paTOpHBIM
o0opyIoBaHMEM, a Tak)Ke TMpaBmia OOpalieHHs C BEHIECTBAMHU B COOTBETCTBUH C
MHCTPYKUHUSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYUYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKHUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIIMH, TMOATBEPIKAAIOIINE KAUeCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOPUA-, OpOMHI-, MOIUI-, KapOoHaT-, docdart-,
CWIUKAT-, Cylb(}ar-, TUAPOKCUI-HOHBI, KATHOHBI AMMOHHUS W HOHBI HM3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OIEPALUM MBICIUTEIBLHON NESITEIbHOCTH — aHAJIW3 U CHUHTE3,
CpaBHEHHE, 0000IEeHNE, CHCTEMAaTU3allui0, BBISBICHUE MPUINHHO-CICICTBEHHBIX
CBSI3€M — JUISI M3YYEHHs] CBOWMCTB BEUIECTB M XMMHUYECKUX PEAKUUN, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAHMS — HAOJIOJEHHWE, UW3MEpPEeHHUE, MOJCIHUPOBAHUE,
AKCIIEPUMEHT (pEeaIbHBIA U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KUIACC

Ne

HaumenoBaHue pa3aesioB 1

KoanuyecTBO 4acoB

KoHnTtpoibHbIe

IIpakTHyeckue

DJIeKTpOHHbIe (HU(POBbIE)

n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoTbI padoThI
Paszgea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 but6mmoreka [JOK
IPAKTHUYECKOH IEATEIbHOCTU https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BemecTBa 1 xuMuueckue 15 1 but6mmoreka [{OK
peaKIun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeililne npeacTaBuTeId HEOPraHMYeCKUX BelIECTB
71 Bosnyx. Kucnopon. Ilonsatue 6 bubnuoteka [{IOK
00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoxa.Ilonsatue o kuciorax 2 | bu6mmoteka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
73 Bopa. PactBopsr. [Tonsitie 06 5 1 | bu6muotexa [HOK
OCHOBaHHSIX https://m.edsoo.ru/7t41837¢
54 OCHOBHBIE KJIaCChI 1 | | bubmmoreka [JOK
HEOPraHUYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pasnen 3. llepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIul




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [JOK
XUMHYECKUX 3aeMeHToB JI. U. https://m.edsoo.ru/7t41837¢
MenneneeBa. CtpoeHue atoma
XuMu4decKas CB3b.

3.2 OKI/ICJ‘II:":eJ'?BH((:)- ’ 8 Brbmroreia LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEIIbHBIE PEAKIINN
Hroro no pazgeny 15 buomorexa OK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/1e/ioB H TeM uudpoBbIe
Ne i/ P Konrtpoasnbie | IIpakrnyeckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl
Pa3nen 1. BemecTBo 1 XMMU4YeCKHeE PeaKINU
[ToBTOpeHue u yrnyOneHune 3HaHUH bubnmorexa HOK
1.1 P Yy 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca p
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX Bubnuoreia LOK
1.2 N P 4 https://m.edsoo.ru/7f41a63
peaxiuii
6
DNEKTPOIUTUYECKAS JUCCOIUAIIS bubmmorexa IOK
1.3 P A HHALITL 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYeCcKHe peakllii B pacTBOpax p
Hroro no pazgeny 17
Pa3gen 2. HeMeTaJJIBI M X CO€IUHECHHUS
OO61mmas xapakTepuCcTUKa XUMUYECKHIX bubmmorexa LOK
2.1 B P P 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpynmsl. ["anorens p
OO6m1as XxapakTepucTUKa XUMHUYECKUX bubmuorexa [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCIUHCHHUS 6
OO0m1ast XxapaKTepUCTHKA XUMHUYECKUX bubnnorexa [IOK
23 aneMeHTOB VA-rpynisl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a63
COEIMHEHUS 6




O6H_Ia${ XapaKTCPHUCTUKA XUMHUUYCCKUX

bubmnoreka [IOK

2.4 anemeHnToB [VA-rpynnsl. Yriaepon u 8 https://m.edsoo.ru/7f41a63
KPEMHHI U UX COEAMHEHUS 6
Hroro no pasneny 25
Pasnen 3. MeTa/uibl 1 X COeIMHEHUS
bu6mmoreka [IOK
3.1 OO0mue cBOMCTBa METAILIOB 4 https://m.edsoo.ru/7f41a63
6
bubanoreka I1HOK
3.2 Baxxneiiime MeTamibl U UX COSTMHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bubmuoreka [{OK
4.1 BemecTBa 1 Matepuaiibl B )KU3HU YeJIOBEKa 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 3
bubmnoreka I[HOK
PesepBHoe Bpemst 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




INIOYPOYHOE IIVIAHUPOBAHUE

8 KUIIACC
N KosnuyecTBo yacos DJieKTpoHHbIE HU(POBBIE
11/_[[ Tema ypoxa Beero KOHTpOJIbeI HpaKTquCKHe 06pa30BaTeﬂbeIe
e padoThI padoTbI pecypchbl
| [Ipeamer xumuu. Pons XUMHUM B )KU3HU | bub6nuoreka [IOK
yenoBeka. Tena u BemiecTBa https://m.edsoo.ru/ff0d210c
2 [TonsTre 0 MeToAax MO3HAHUS B XUMUU 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d227e
[TpakTuueckast pabota Ne 1 «IIpaBuna paboTsl BuGmiorexa LIOK
HUOJINOT
3 B J1a0OpaTopuu 1 MpuEMBI 00paIeHus ¢ 1
https://m.edsoo.ru/ff0d23d
1abopaTOpPHBIM 000PYIOBAHUEM e .
4 Yucteie BemecTBa 1 cMecH. CriocoObl | bubmuoreka [JOK
pasJelieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckast pabora Ne 2 «Paznenenue
bub OK
5 cMmecel (Ha mpuMepe OYUCTKH ITOBApEHHOM 1 h;:I :'I;/:eelii /F0d8C8
COJIN)» ps.//m. .
bubnuoreka [JOK
6 A 1
TOMBL I MOIICKYIHL https://m.edsoo.ru/ff0d2a6¢
. XUMUYecKHe 3JIeMEeHThI. 3HAKU (CUMBOJIBI) | bubnmoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTble U CIOXKHBIE BELIECTBA 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
bubnuoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 hitps:/m.edsoo ru/f0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmuoreka [JOK

Xumnueckasi popmysia. BaleHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae




XUMHNYCCKHX 3JICMCHTOB

1 OTHOCHTEIIbHAS aTOMHAs Macca. bubmmoreka [JOK
OTHOCHUTENIbHAST MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas goj1s1 XMMHYECKOTro dJIEMEHTa B bu6mmoreka [IOK
COEIMHEHNH https://m.edsoo.ru/ff0d350¢
13 KommuectBo BemectBa. Mosib. Mossipaast bu6nuoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SBIICHUS. bu6mmoreka [IOK
XuMudeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycrnoBusi IpOTEKaHUs bubmmoreka [IOK
XUMUYCCKUX PEAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEIIECTB. bubnnorexa [JOK
XUMHYECKUE YPaBHCHHS https://m.edsoo.ru/ff0d3b88
Beruucnenus koamuecTBa, MacChl BEIIECTBA MO butmmoreka [{OK
17 o
YPaBHEHUSIM XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
K N
. ( naccu(PUKAIISI XUMAICCKUX PEaKITUit BuGmorexa IOK
COEIMHEHUS, PA3I0KEHUS, 3aMELLICHUS
a P ’ Hl ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JI — Y4EHBIN-
" . :1\4:}1(::0]; 60?2‘”’1? Bu6miorexa [TOK
HIIMKJIOIIEUCT. HUE U
HHITOTIEA HUI https://m.edsoo.ru/ff0d40c4
cHcTeMaTu3alus 3HaHUI
20 KonTponbnas pabota Nel mo teme «BemiectBa bu6mmoreka [IOK
Y XUMUYECKUE PEaKLum» https://m.edsoo.ru/ff0d4290
31| Koot oo w tvotree seonmo BuGiorera LIOK
u — 3JIEMEHT U IIPOCTOE B TBO.
flopos . P B https://m.edsoo.ru/ff0d448e¢
O30H
22 dOu3nYeCKre U XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK




KHcTopo/ia (peakluy OKUCIICHUS, TOPEHNUE).

ITonsatue 00 oxcumax

https://m.edsoo.ru/ff0d4614

Cnoco0b! MoTy4eHus! KUCI0po/ia B

butmmoreka [{OK

23 0 .
JIA0OPaTOPHIL ¥ HPOMBIIILICHHOCTH https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
T o o
31| mosmme o epmorsmimecton shemmenm buGmnorexa LIOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKUX PEaKIIUIX
T .
55| Srpmenme sosmma, cnovsom ar Bumuonesa LIOK
p yXa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIEHUS
I1 6orta Ne 3
26 | lonyserme n cofmpanme xicnoposs buGorera LIOK
Y N P pOa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €ro CBOMCTBY»
7 Bonopon — aneMeHT u npocToe BelecTBO. bub6mmoreka [IOK
Haxoxnaenue B mpupone https://m.edsoo.ru/ff0d4dd0
)3 Du3NYECKUE U XMMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bozopoaa. [I[pumenenne Bomopoaa https://m.edsoo.ru/ff0d4dd0
bubnnorexa [JOK
29 IT
OFATHE O KHEAOTaX | coLix https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy4eHus: BOAOPOIa B bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4
31 «FpliiTI:Il:Ie{iIKea:I 22631T1H:1e Blj)o (T)eI:ea bubmiorexa OK
Y P AOPOAS, https://m.edsoo.ru/ff0d4f42
M3Y4YEHHUE €ro CBONCTBY»
bu6 OK
32 MousipHbIii 00bEM Ta30B. 3aKOH ABOTaIpo nommorexa I

https://m.edsoo.ru/ff0d542e




Breraucnenus O6’béMa, KOJINYCCTBA BCIICCTBA

33 rasa Io ero U3BECTHOMY KOJIUYECTB bubmuotexa LHOK
. Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BbEMY
B 618
o | S s e e e
peakd . https://m.edsoo.ru/ff0d5708
OTHOIIIEHH Ta30B
35 Ou3nIeCKre 1 XUMUYECKHUE CBOMCTBA BOIbI bubmuotexa LOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [JOK
36 C i. I1 0
octaB ocHOBaHUU. [loHsaTHE 00 MHAMKATOPAX https-//m.edsoo.r/f0d59e2
B .H
37| nemacemernme pactsop. Maccosas 1014 BrGmiorera LIOK
5 PacTBOpEL. . https://m.edsoo.ru/f0d5b40
BEIIIECTBA B pacTBOPE
I1 6ota Ne 5
38 <<l?[al;12:z;i2f{£: (;Tcg"er(: 0113-I ((): I;MZ eIIEHHOM bubmmorexa LOK
p N N P p et https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JICH pacCTBOPEHHOTO BEIIECTBA
39 Konrponsnas padora Ne2 o reme bubnnorexa [HJOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KiaccupuKarms, bu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I N
41| sorcnommx, ocromms n avtporepms BnGmmorers LIOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
OcHoBaHHUS: COCTaB, KJIacCUPUKALINSA, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XMMHUYECKUE CBOMCTBA bubnnorexa [JOK

OCHOBaHUI

https://m.edsoo.ru/ff0d67ca




Kucnotsr: cocras, knaccuduxarus, bubnuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue nu XuMHUUYECKHUE CBOMCTBA KUCTIOT brbmmorexa HOK
https://m.edsoo.ru/ff0dfee2
Counu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubmuoreka [JOK
46 .
MIOJIy4Y€HUs, XUMUYECKUE CBOWCTBA https://m.edsoo.ru/00ad9474
[Tpaktuueckas padota Ne 6. Permenue
47 JKCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME bubmmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUMYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
43 I'enernyeckas cBsI3b MEXAY KJacCaMH bu6numorexa [IOK
HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/00ad9a50
. bub6nmoreka [IOK
49 O06006111eHre U cucTeMaTU3alus 3HaHU| https://m_ edsoo. ru/00ad9ch?
50 Konrponsnas padora Ne3 no reme "OCHOBHBIE bubnnorexa [JOK
KJIACChI HEOPTAHMYECKUX COCAMHCHUN" https://m.edsoo.ru/00ad9¢la
[TepBbie TOMBITKH KiIaccH(DUKAITIT
51 XI/II\I/)II/I‘ICCKI/IX 3JIEMEHTOB. ?IOHSII;I/IG 0 TpyImmax bubmmorexa LOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX JICMCHTOB
[Tepuonnueckuii 3akoH u [lepuonnueckas
52 CI/I(EFGMZ XAMHUYECKHUX 3neMe£To§ . N. bubmiorexa LIOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Iepuonsl, rpynisl, MOATPYIIILI bubmmorexa LOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. COCTaB aTOMHBIX S1IEP. bubnuorexa [JOK
N3otormsr https://m.edsoo.ru/00ada342
55 CrtpoeHue 31eKTPOHHBIX 000JI0YEeK aTOMOB bubnuorexa [JOK

aneMeHToB Ilepuognueckoii cucremsr . W.




Menneneesa

https://m.edsoo.ru/00ada6bc

XapakTepucTuKa XUMHUECKOTO 3JIEMEHTA 10

bu6mmoreka [JOK

36 EOJOQZ)EEZT:;;HGP HOAHCCRON CHETeME https://m.edsoo.ru/00ada824

g | D oo
MenneneeB — y4€HbIH, IEAATOr U IPakJaHUH https://m.cdsoo.ru/00adad6e

53 DIEeKTpOOTPULATENBHOCTh ATOMOB bubnuorexa [JOK
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8

bubnuorexa [JOK
> Hontast ximireckas cBsisb httos://m.edsci.ru/OOadacM

60 KoBanenTHas noyisipHasi XuMu4decKas CBsI3b bubmuorexa LIOK
https://m.edsoo.ru/00adaab8

61 KoBasieHTHas HeNoOIsIpHAas XMMUYECKas CBS3b Bubmiorexa LIOK
https://m.edsoo.ru/00adaab9

bubmuorexa [JOK
62 CTeneHE OKHCIICHHS httDs://m.edsg).ru/OOadae28

63 OKUCIUTETLHO-BOCCTAHOBUTEIBHBIC PEAKITUN bubmiorexa LIOK
https://m.edso0.ru/00adb076

64 OKucauTenu U BOCCTAHOBUTEIU bubmiorexa LIOK
https://m.eds00.ru/00adb076

65 Konrtponsnas padora Ne4 o reme «CtpoeHue bubnnorexa [JOK
aTomMa. XUMHUYECKasi CBSI3b» https://m.edsoo.ru/00adb486

66 PesepBHblii ypok. O60011eHue u bubnuorexa [JOK
CHUCTEMaTH3aIMs 3HAHUH https://m.edsoo.ru/00adb33¢

67 PezepHslil ypok. O0o01eHue u bubmmoreka [IOK

CUCTEMATH3aUA 3HAHUN

https://m.edso00.ru/00ad9cb2




68

PesepBHbIil ypok. O6001ICHIE 1
CUCTEMaTHU3ALMS 3HAHUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME
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9 KJIACC

KoanuyecTBo 4acos

JJIeKTPOHHbBIe LN (ppoBbIE

Ne
. Tema ypoka Beero KOHTpOJILHBIe HpaKanecKn 06pa30BaTeJ1bele
r
padoThbI e padoThbl pecypchl
[Tepuonuueckuii 3akoH. [leprnoanueckas
1 c (f) ei ec a71e l; i[ Jin4| 1 bubmmorexa LIOK
HUCTEMa XUMUYECKUX dj1eMeHToB /1. 1.
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B NU3MEHECHUH CBOMCTB
) ecxp S TEMEHTOB T s 1 but6mmoreka [JOK
XUMHUYCCKUX DJIEMEHTOB IEPBBIX TPEX
P P https://m.edsoo.ru/00adb6bb
TIEPUOJIOB
3 Knaccugukanus 1 HOMEHKIATypa | bubnuoteka [{IOK
HEOPTaHMYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Bujipl XUMUUYeCKOW CBS3U U THIIBI | but6mmoreka [JOK
KPUCTALTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo reme
5 «IloBTOpEHUE M yriTyOIeHHEe 3HAHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
Krnaccudukanus XuMHYECKUX peaklui Mo but6mmoreka [{OK
6 1
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHUYECKOUN PEaKIIUH.
7 ITo € 0To0 I()) e eTepo : 1 bubmmoreka HOK
HSATHE O TOMOTE€HHBIX M FeTEPOrCHHBIX
P https://m.edsoo.ru/00adbe9a
peaKIusIx
[ToHsATHE O XUMHUYECKOM PAaBHOBECHH.
2 @akTopsl, BIUAIOIIKAE HA CKOPOCTh ] bu6nuoreka LIOK

XUMHUYECKOH PCaKUA U IMOJIOKCHUC
XUMHYECKOT'O paBHOBECUA

https://m.edsoo.ru/00adc28¢c




OXHUCITUTEIIBEHO-BOCCTAHOBUTEILHEIC

bubmuoreka [JOK

? peakuu https://m.edsoo.ru/00adcade

10 Teopus 27EKTPOIUTUYECKON JUCCOLIALIUY. bu6muoteka [IOK
CunbHble U clladble IEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIE ypaBHEHHSI peaKInil bubmiorexa LIOK

https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KHCIOT U
12 OCHOBaHUI B CBETE MPEACTaBICHUH 00 Bubmmorexa HOK
. https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON TUCCOLUAIIUU
XHMMHWYECKUE CBOMCTBA COJIEH B CBETE
13 MIPEACTABICHUI 00 AIEKTPOTUTHICCKOM bubmorexa LIOK
https://m.edsoo.ru/00add8b2
JIFCCOTIAAITIH

14 [TonsTHe 0 runponu3e conen Bubmiorexa LIOK

https://m.edsoo.ru/00add9d4

15 O0600611eHre U crucTeMaTu3alus 3HaHU! bubmiorexa LIOK

https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1. «Pemienue bub6nuoreka [IOK

16
9KCIIEPUMEHTATBHBIX 33712 https://m.edsoo.ru/00addbfa
KonTponbhas padora Ne2 no teme

17 <<3HGIIsz0JII/ITI/II:-ICCKaH JIACCOLHALTUSL. bubmorexa LIOK

https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PACTBOPAX»

18 OO1m1ast XapaKTEepUCTHKA raJIOTeHOB. bubnuoreka [{IOK
XUMUYECKHE CBOWMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopo. ConsiHas KHUCIOTA,

19 XI/IMi‘leCI):I/IS CJ];[OfICTBa MOJTy4YeHHE bubmmorexa LIOK

’ ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [Ipaktudeckas padora Ne 2 o Teme bubmmorexa [IOK

«ITonydeHne COJIIHOM KUCIOThI, H3YYEHUE

https://m.edsoo.ru/00ade348




€€ CBOICTB»

Breraucnenus 1o YPaBHCHUAM XUMHYCCKUX

but6mmoreka [JOK

21 €aKIIUi, €CIIM OAWH U3 PEarcHTOB JaH B
peartl A P A https://m.edsoo.ru/00ade488
M30BITKE
OO01mmas xapakTepucTuka 31eMeHToB VIA- bubnuorexa [JOK
22
TpyIIbI https://m.edsoo.ru/00ade64a
AJITOTPOIHBIE MOAU(PUKALIUN CEPBHI.
. > Tp g L I p : bubnunoreka [JOK
axoxXJIeHUE cepbl U €€ COeTMHEHUI B
5 P fl https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOMCTBA CePBI
24 CepoBoniopoi, ctpoeHue, pu3ndecKue u bu6muoteka [IOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KHCIIOTA,
)5 o g P P . bu6mmorexa [IOK
M3UYECKUE U XUMUYECKHE CBONCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYeCcKHe peakliny, JIiexKallle B OCHOBE
2% MIPOMBIIIIJIEHHOT'O CII0C00a MOIy4YeHUS bubmuoreka [IOK
CEPHOM KUCIIOTBHI. XUMHUYECKOE 3arps3HCHHE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpebl COCTUHEHUSIMU CEPbI
7 Beruucnenue MaccoBoil J0JIM BBIXO/a but6mmoreka [{OK
MPOJYKTa peakuuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa dJIeMeHTOB V A-
)3 rpynsl. A30T, paclipOCTpaHEHHUE B bubnmoreka [JOK
npupoe, Gu3nYeckue U XuMHUECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMUak, ero Gpu3nYecKue U1 XuMHU4ECKHe bu6muoreka [IOK
29 .
CBOMCTBA, MOJIyYCHUE U IIPUMEHCHHE https://m.edsoo.ru/00adf004
30 [Ipaktudeckas padora Ne 3 o Teme bubnmnorexa [JOK

«IlonyyeHnne aMMuaka, U3y4eHUE €ro

https://m.edsoo.ru/00adf180




CBOMCTBY»

A3oTHas Kucnorta, e€ pusnueckue u

but6mmoreka [JOK

31
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U coJel
1 aMMOHUS B Ka4€CTBE MUHEPAIBHBIX bubmuoreka [IOK
ynoopenuil. XuMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYKaroIIel Cpellbl COeAMHEHUSIMU a30Ta
®Pocdop. Okeun pochopa (V) u pochopnas
1 $op o A bocopa (V) 1 docgop bubmuoreka [JOK
KHCIT0Ta, (PU3HYECKUE U XUMUICCKUE
Ny https://m.edsoo.ru/00adf68a
CBOICTBa, MOTy4YeHHE
Ucnons3zoBanue pocdaroB B kauecTBe
34 ¢ 5 b 5 3 but6mmoreka [JOK
MUHEPATBHBIX yI00peHMiA. 3arps3HeHue
p . yAoOp p https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Yraepon, pacpocTpaHEeHHUE B IPUPOJIE, bubnuotexa [JOK
35 .
(bu3nyecKkre U XUMUYeCKHe CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yraepoja, ux Gpusudeckue u
16 XUMHUYECKHE CBOMCTBA. DKOJOTHYECKUE bubmuoreka [JOK
Mpo0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM YIJIepoJa https://m.edsoo.ru/00adfebe
av)
37 v . but6mmoreka [{OK
roJbHast KUCIIOTa U €€ COMu
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 mo Teme
13 "1_1; P bubnunoreka [JOK
OJIy4€HHE YTJIEKUCIIOrO rasa.
Y Y " https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakuus Ha kKapOOHAT-UOH
[IepBoHayanbHbIE MOHATHS 00
19 P bubmuoreka [JOK
OpPraHMYECKUX BEIIECTBAX KaK O
P B https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX yTIepoaa
40 Kpemuuii u ero coeiuHeHust bubmuorexa [JOK




https://m.edso00.ru/00aec080a

[IpakTuueckas pabora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4y I10 TEME

but6mmoreka [JOK

H «BakHeWIIe HeMETaJUTBI U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHHS
KontponbHas padota Ne3 o teme

42 «Ba)KIz{eﬁmHe I:IGMCTEUIJII)I 1 UX Bubmroteia LIOK

https://m.edsoo.ru/00ae0el8
COCTUHEHHUS
OO6mas xapakTeprucTUKa XUMHIECKUX

43 3JIEMEHTOB — METAJUIOB. Mertajuinueckas bubnuotexa [JOK
CBSI3b M METAJTUYECKAs! KPUCTATHICCKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4ecKre CBOKMCTBA METAJIIIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMHUUYECKUHN Psi/i HAPSKEHU N bubmiorexa LIOK

https://m.edsoo.ru/00ael156
METAILJIOB
OO6mue crnocoOb! MOTyYeHUST METAJIOB.

45 Crnnasel. Beruncnenust no ypaBHEHUSIM bubmuoteka [IOK
XUMHUYECKUX PeaKLUi, eciii OJIUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJIEPKUT MPUMECH

46 [ToHsATHE O KOPPO3UU METAILIOB bubmmorexa LIOK

https://m.edsoo.ru/00ael1278
but6mmoreka [JOK

47 [enormsie MeTaTEL https://m.edsoo.ru/00ael14b2

48 OKcuabl ¥ TUAPOKCUIBI HATPUS U KU bubmmorexa HOK

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

49 Illenoyno3eMeNbHBIE METAIIBI — KaJIBITUHA U but6mmoreka [JOK
MarHum https://m.edsoo.ru/00ael5e8

50 Bakueiinme coeIMHEHNA KaJIbIU but6mmoreka [JOK




https://m.edsoo.ru/00ael5e8

51 O000111eHIE U CUCTEMATH3ALUS 3HAHUI
but6mmoreka [{OK
52 JKécTkoCcTb BOMBI M CIOCOOLI €€ yCTpaHEHUSI
a yerp https://m.edso00.ru/00ac1886
IIpakTueckas padora Ne 6 o Teme
53 ")§éc oc 0p eToAbI €€ bubamorexa LIOK
TKOCTB BOJIBI U METObI
| A 8 https://m.edsoo.ru/00aelael
yCTpaHCHUS
bubnuoreka [JOK
54 AmoMuBeni
https://m.edsoo.ru/00aec1c64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
THJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnnorexa IHOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxkcunpl, rusipokcubl u conu xkenesa (1) u bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cucTeMaTH3aIus 3HaHUI
[Tpaktruueckas padora Ne 7. Pemenue
59 31(2 e € anp 3aJa4 o TeEMe bubmorexa HOK
IEPUMEHTAIIBHBIX Y 10 TEM
p . A https://m.edsoo.ru/00ae3de8
«Baxneiimme MeTaIbl U UX COETUHEHUSD)
Brrurcnienus o ypaBHEHUSIM XUMHYECKUAX
€aKIMH, eClIM OJIMH U3 PearcHTOB JaH B
60 p3 5 1 . co He P oc A bubmuoreka [JOK
N30BITKE WMIIN ’KUT IIPUMECH.
Aep . P https://m.edso00.ru/00ael1750
BrrunciaeHus MaccoBOM T0JIM BBIXOAA
MPOYKTA PEaKINH
61 O00011IeHIE U CUCTEMATH3ALUS 3HAHUH
2 Kontponbnas padota Ne4 o teme

«Bakuelnire MeTayIbl U UX COSTUHEHU»




63 BemecTBa 1 Matepuanbsl B HOBCEJHEBHOM 1 bubmuoreka [JOK

KHU3HH YeIIOBEeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH 1 bu6nuoreka IIOK

CpeIbI https://m.edsoo.ru/00ae4270
65 Ponb XuMHUM B peIIeHUN YKOJIOTUYECKUX | bu6mmoreka [{OK

npo0Giem https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O60011ieHue u | bubnuoreka [IOK

cUCTEeMaTH3aIlUs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O60011eHNE 1 1 bubnunoreka [IOK

CUCTEMaTHU3allMs 3HAHUI https://m.edsoo.ru/00adb33¢
68 PesepBHrlil ypok. O600m1eHue u | bubmmoreka [JOK

CUCTEMaTHU3alMs 3HAHUM https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI /151 VUEHUKA

* Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaako C.A., AKunoHepHoe
obmmecTBo «M3narenscTBO «IIpocBenienne»
* Xumus, 9 knacc/ ['abpuensn O.C., Octpoymos WN.I'., CnaakoB C.A., AKumonepHoe

obmectBo «M3narenscTBO «IIpocBemienne»

METOAUYECKUE MATEPUAJIBI 1JIsd YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru



(I)OprI peaindaimi BOCMUTATECJABHOIO MOTCHIUMAJIA

Bocnutanue poccHMUCKON Ipa)XAAaHCKOW HMICHTHUYHOCTU: NMAaTPUOTHU3MA, YBAXKEHUSA K
OredecTBy, MNpPOLIIOE M HACTOSIIEE MHOIOHALIMOHAIBHOTO Hapoga Poccun;
OCO3HAaHUE CBOEW ITHUYECKOM MPHUHAJJIEKHOCTH, 3HAHUE MCTOPUH, SI3bIKA, KYJIbTYpPbI
CBOEr0 Hapoja, CBOEro Kpas, OCHOB KYyJbTYpHOIO Hacienuss HaponoB Poccuu u
YEJIOBEYECTBA; YCBOCHHE TI'yMaHUCTHMYECKHMX, IEMOKPATHYECKUX W TPaJAULUOHHBIX
[ICHHOCTEd MHOTOHALIMOHAJIBHOTO POCCHUICKOrO OOIIECTBA; BOCIUTAHUE YYBCTBA
OTBETCTBEHHOCTH U J0jra nepes PonuHoi;

®opMupoBaHUE OTBETCTBEHHOI'O OTHOIIECHUS K YYEHHIO, TOTOBHOCTU U CIIOCOOHOCTHU
oOyyaromuxcs K CaMOpa3BUTHIO M €aMOOOpa30BaHUI0 Ha OCHOBE MOTHUBALMU K
O0y4yeHHI0O M [O3HAHMIO, OCO3HAHHOMY BBIOOPY M MOCTPOSHMIO JalbHEHIei
UHIMBUAYAIBHOW TpaekTOpuu oO0pa3oBaHMs Ha 0a3e OPHEHTHPOBKHM B MHpE
npodeccuii. U NpodecCHOHATbHBIX  IMPEANOYTEHUH C Y4YEeTOM YCTOMUYMBBIX
II03HABaTEJIbHBIX HMHTEPECOB, a TAKXKE Ha OCHOBE (POPMHUPOBAHMS YBAKUTEIHHOI'O
OTHOILEHHUS K TPYy, Pa3BUTHS OIIBITA y4acTUs B COLIMAIBHO 3HAYMMOM TPYIE;
@®opMUpPOBaHUE LIEJTOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOM NMPAaKTUKH, YYUTHIBAIOIIETO COLHMAILHOE,
KYyJIBTYpHOE, S3bIKOBOE, IyXOBHOE MHOT000pa3nue COBPEMEHHOI'0 MHpa;
DopMHUPOBaHUE OCO3HAHHOIO, YBAKUTEIBHOIO M JTOOPOXKEIATEIbHOTO OTHOLICHUS K
JpyroMy 4YeJIOBEKYy, €ro MHEHHMIO, MHPOBO33PEHHIO, KYyJIbType, S3bIKY, BEpeE,
IPaXJAaHCKOW TMO3ULUHU, K HCTOPUHU, KYyJIbTYype, PEJIUrHH, TPAAULUAM, S3bIKaM,
LIEHHOCTAM HapoaoB Poccuu m HaponoB MHpa; TOTOBHOCTH U CHOCOOHOCTH BECTH
JUAJIOT ¢ APYTUMHU JIFOJBMU U JOCTUTaTh B HEM B3aUMOIIOHUMAHUS;

OcBoeHue CONMAIBHBIX HOPM, ITPABHJII MIOBEACHUS, pOJIeH U (hOPM COLMATILHOM KU3HU
B IpYyIax U cooOUIeCTBAX, BKIOYAs B3POCIbIE U COIMANIbHBIE COOOIECTBA; yyacTue
B ILIKOJIBHOM CaMOYIpaBJIEHUM U OOILECTBEHHOM XHM3HM B Ipezesax BO3PACTHBIX
KOMIETEHIIMA € YYETOM DPETMOHANBHBIX, 3THOKYJBTYPHBIX, COLMAJIbHBIX U
9KOHOMHYECKUX OCOOCHHOCTEI;

Pa3BuTHe MOpanbHOrO CO3HAHUS W KOMIIETEHTHOCTH B PEIIEHUH MOpPAIbHbBIX
npo0jeM Ha OCHOBE JIMYHOCTHOTO BBIOOPA, (POPMHUPOBAHNE HPABCTBEHHBIX YyBCTB U
HPABCTBEHHOI'O IIOBEJCHMS, OCO3HAHHOIO M OTBETCTBEHHOI'O OTHOLIEHHSA K

COOCTBEHHBIM IIOCTYIIKAM;



10.

11.

12.

13.

14.
15.

dopMuUpOBaHUE KOMMYHUKATUBHOI KOMIIETEHTHOCTH B OOIIEHUU U COTPYIAHHUYECTBE
CO CBEPCTHUKAMHU, JIETbMH CTapIIET0 M MJIQJIIEr0 BO3pacTa, B3pOCIbIMU B MPOLECCE
00pa3oBaTenbHOM, 00111eCTBEHHO MOJIE3HOM, y4e0HO-HCCIIeIOBATEIILCKOMH,
TBOPYECKOU M IPYTUX BUJOB JCSITEIBHOCTH;

dopmMupoBaHUE IEHHOCTH 3J0pPOBOro U Oe3omacHOro oOpasza KHU3HU; YCBOCHHE
OpaBWJ HMHIUBUAYaTbHOTO M KOJUIEKTUBHOTO 0€30MAacHOTO  TOBEACHHS B
YPE3BBIYANHBIX CHUTYaIUsX, YIPOXKAIOIUX >KHU3HU W 3JI0POBBIO JIIOJEH, MpPaBUII
MOBE/ICHUS HA TPAHCTIOPTE U HA 10POTaX;

®opMHUpPOBAaHNE OCHOB 3KOJIOTMYECKON KYJIbTYpbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  JKOJIOTMUECKOTO  MBIIUICHHS,  Pa3BUTHE  OMbITA  SKOJOTUYECKU
OPUEHTHPOBAHHOW pe(ICKCUBHO-OIICHOYHOW M TMPAKTUYCCKOW JIEATEIHPHOCTH B
YKU3HCHHBIX CUTYAIHSIX;

Oco3HaHue 3HaUYeHUs CEMbU B KU3HU 4YeJIOBEKa M OOIIEeCTBA, MPUHATHE LEHHOCTH
CEMEIHOM KHU3HU, YBAXKUTEIHFHOE U 3a00TIUBOE OTHOIICHHE K YJICHAM CBOEH CEeMbH,
PasBuTHe SCTETHMYECKOrO CO3HAHUS YEpe3 OCBOCHHUE XYJO0KECTBEHHOI'O HACIIEIHs
HaponoB Poccrn 1 Mupa, TBOPUYECKOU JIESITEIBHOCTH ICTETUUECKOTO XapaKTepe;
Pa3BuTHEe CcaMOCTOSATENBHOCTH YYalllUXCs, MPH PEIIeHUU Y4YEOHBIX U BHEYUYEOHBIX
3a/1a4;

dopMHUpOBAaHKE YYBCTBA TOPAOCTU 32 JIOCTHXKEHHUS POCCHUHCKUX U 3apyOeiKHBIX
YYCHBIX;

®opmupoBaHue 6€peKHOT0 OTHOIICHHUS K IIKOJIBHOMY U JIMYHOMY UMYIIECTBY;

Yuurth COTPpYAHNYATh, 1OTOBApPHUBATHCA, YMCTDH pa60TaTL B IIapax, rpyIimax.



