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MNOACHUTEJIBHASA 3AIIUCKA
Pabouvas mporpamma opueHTHPOBaHA Ha IIeJIEBbIE IPUOPUTETHI, CHOPMYIUPOBAHHBIC B
denepanpHON paboueil mporpaMme BOCIIUTAHUS U B paboyeit mporpamme Bocriutanuss MAOY
«COIL N2y r. 3aB0JI0yKOBCKA.

ITporpaMMa o XMMHM Ha ypOBHE OCHOBHOI'O 00IIIEr0 00pa30BaHMsI COCTABIEHA HA OCHOBE
TpeOoBaHU K pe3yIbTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oopazoBanus, mpeacrabieHHbIXx B PI'OC 00O, a Takxke Ha 0OCHOBE (peepanbHOI
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHLEHIMY MIPENoIaBaHusl yueOHOTO MpeIMeTa
«Xumus» B 00pa3oBaTeNbHbIX opranuzanusix Poccuiickoit dexepanuu.

[TporpamMma o xumuu Ia€T MpeACcTaBICHUE O LENsIX, O0IIel cTpaTerul 00y4eHus,
BOCIUTAHUS U PA3BUTHUS 00yUaIOUINXCS CPEJICTBAMU y4eOHOTO IIpeMeTa, YCTaHaBINBAET
00s3aTeNbHOE MPEAMETHOE CO/IEp KaHNE, IPEyCMAaTPUBAET Pacpe/IesIEHNE ero Mo Kiaccam U
CTPYKTYPHUPOBAHUE T10 pa3zesiaM U TeMaM IPOTrPaMMBI [0 XMMHH, ONIPEIEIISeT KOJTHIECTBEHHBIC
Y Ka4eCTBEHHBIE XapPaKTEPUCTUKU COJIEPIKAHUS, PEKOMEHIyEMYIO TIOCIE0BaTEIbHOCTh
U3YYCHHUS XUMHUH C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JOTHKU y4eOHOTO
IpolLecca, BO3paCTHBIX 0COOEHHOCTEN 00y4JaroInXCsl, ONPEENISIET BOZMOKHOCTH IPEeaMETa ISl
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeNbHOM MporpaMMbl Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TAaK)Ke TPeOOBAHUMN K pe3yJbTaTaM 00ydYeHHS XUMUHU
Ha YPOBHE IeJIei U3y4YeHHsI MPeAMETa U OCHOBHBIX BUIOB yueOHO-I03HABATEIHHON
JEeSITeTLHOCTH 00yUaIoMIerocs 0 OCBOCHUIO y4EOHOTO CONEPIKAHMSL.

3HaHUE XUMHH CIYXUT OCHOBOMU 11 (hOPMHUPOBAHMSI MUPOBO33PEHHSI 00YUarOIIErocs, ero
MPEJICTAaBICHUI 0 MaTePUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT POPMUPYEMBIE XUMHEH
MPEJICTABICHUS O B3aUMOTPEBPAIICHUAX YHEPTUU U 00 IBOJIOIMHU BEIIECTB B MIPUPOJIE, O MYTSIX
peteHus rI00aIbHBIX TPOOJIEM YCTOMUUBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOH,
HHEPreTHUECKOM, MUILEBOM U HKOJIOTUYECKOM 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peann3allii BO3MOKHOCTEH Il CaMOpa3BUTUS U (HOPMUPOBAHUS
KYJIBTYPHI JINYHOCTH, €€ 001Iel 1 PYyHKINOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUICHUS M TBOPYECKHUX CIIOCOOHOCTEH 00yJaromuxcs,
HABBIKOB MX CAaMOCTOSITENIbHOM y4eOHOI NesTeNIbHOCTH, SKCIIEPUMEHTATBHBIX U
HCCIIEIOBATENLCKUX YMEHUN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM KU3HU, TaK H B
poeCCHOHAIBHON JESTENHHOCTH;

3HaKOMUT CO crieu(UKOI HAyYHOTrO MBILUICHHUS, 3aKJIaJIbIBA€T OCHOBBI 1IEIOCTHOTO
B3TJI511a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TaroM B (JOPMUPOBAHUN
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

croco0cTByeT (POPMUPOBAHHUIO LIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAHUAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa3oBaHHe
o0yJaromuxcs.

JlanHble HampaBIeHUS B O0y4YEeHUU XUMUU 00ECTICUUBAIOTCS CIICNU(DUKON COMIEpKaHuUs
y4eOHOTO MpenIMeTa, KOTOPBIH SBISETCS NeIarorniecky aaanTHPOBAaHHBIM OTPaKEHUEM
0a30BOM HAyKW XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHUsI OPUEHTHPOBAH HAa OCBOCHUE
00y4JarOIIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX TTOHATUH XUMUU, OCHOB HEOPTAHUIECKOU XUMHUH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOU XUMUH.

CtpykTypa copepkaHHs IPOrpaMMbl IO XUMHUH chOopMHpOBaHA HA OCHOBE CUCTEMHOIO
noaxona k e€ nzydenuto. CojepkaHue CKJIQABIBACTCA U3 CUCTEMBI MOHATUH O XUMHUYECKOM



AJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITHI O XUMHUYECKON peakiuu. O0e 3T CUCTEMBI
CTPYKTYPHO OPTaHU30BAHBI M0 MPUHIIUITY MTOCIEA0BATEIIBHOTO PA3BUTHUS 3HAHUI HA OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITMPUYECKHU MTOITYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, pPa3BUBAIOTCA MOCIEAOBATEIHHO OT OHOTO YPOBHS K IPYTOMY,
BBITIOTHSST )YHKITUM OOBSCHEHHUS U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue MPorpaMMbl 0 XUMHH CIIOCOOCTBYET ()OPMHUPOBAHUIO MPEACTABICHUS O
XUMUYECKON COCTABJISIIOLIEH HAyYHOH KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU MPUPOIbI,
[IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHIO U METOJIaM MTO3HaHUS B Hayke. M3yueHune xumun
MIPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 PaHee U3YUYCHHBIX YUYCOHBIX TPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaace.

[Tpu u3ydeHnn XUMHUH POUCXOIUT GOPMUPOBAHUE 3HAHUN OCHOB XUMUYECKOM HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, PAKTHYECKON IEATETbHOCTH YEJI0OBEKA U KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOI KyJIbTYphl. 3a/1a4a y4eOHOr0 MpeaMeTa COCTOUT B (JOPMUPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUN — BayKHEHIIHNX (aKTOB, MOHATUH, 3aKOHOB U TEOPETHUECKUX
MOJIO’KEHUH, TOCTYIHBIX 0000IIEHII MUPOBO33PEHUYECKOTO XapaKTepa, I3bIKa HAyKH, B
MpUOOIIEHNN K HAYYHBIM METOJIaM TTO3HAHUSI IPY N3YYEHUH BEIIECTB U XUMUYECKUX PEAKIUH, B
(GhOpMHUPOBAHUH U PA3BUTHU TTO3HABATEILHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENBHON U yueOHO-HUCCIeI0BaTeNIbCKON AESITETbHOCTH, OCBOGHUU MPaBUil 0€30MacHOTO
oOpallieHus ¢ BEIIeCTBAMU B MTOBCETHEBHOM KU3HH.

[Ipu u3y4eHn XMMHHM Ha YPOBHE OCHOBHOT'O 00111€T0 00pa30BaHus BaXKHOE 3HAUCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— ¢opMHUpOBaHNE UHTEIJIEKTYaIbHO Pa3BUTOM TUYHOCTH, TOTOBOM K cCaMOOOPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO PEIIEHUH, CIIOCOOHOM aTqanTHPOBATHCS K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaIpaBJIECHHOCTHh O0YUEHHUS Ha CHCTEMAaTHUECKOEe MPUOOIIEHNE 00YJIaroNuXCs K
CaMOCTOSITEJIbHOM MTO3HABATEIbHOU JE€ATEIbHOCTH, HAYYHBIM METOJaM MTO3HAHUS,
(hOpMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— o0ecrnieuyeHue ycaoBHi, CTOCOOCTBYIOIUX MPUOOPETEHHIO 00YUaIOIUMHUCS OTIBITA
Pa3HOOOpa3HOM IeATETLHOCTH, ITO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITIOUYEBBIX
KOMTIETESHIIH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢opmupoBanue o01ei PyHKIMOHAIBHON 1 €CTeCTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM
YUCJIE YMEHUM OOBSICHSTH U OIICHUBATH SIBJIICHUS OKPY>KAIOIIETO MUPA, UCTIONb3Ys 3HAHUS U
OTIBIT, TIOJTYYCHHBIC TIPU U3YICHUU XUMHH, IPUMEHSTh UX TIPH PEUICHUN TPOOIeM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH EATENBHOCTH;

— ¢opMUpOBaHUE y 00YJAIOMIMXCS TYMAaHUCTHYECKUX OTHOIICHUH, TOHUMAHWUS [ICHHOCTH
XUMHUYECKHUX 3HaHUH 7151 BRIPAOOTKU SKOJIOTMYECKHU 1EI1ecO000pa3HOro MOBEACHUS B OBITY U
TPYAOBOM ACATEILHOCTH B IEJISAX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOTHOMN
Cpelibl;



—pa3BUTHE MOTHBAIMH K 00y4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHUS 00IEUeT0BEYECKHIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis ¥ HaNIPaBICHHOCTU AaJbHEUIIero 00yUeHHUs.

OO1ee YKo 4acoB, OTBEAEHHBIX ISl H3YUCHUSI XMMUHU Ha YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, cocrabiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heen0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUEYYEBHOI'O IPEIMETA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. Poias XMMUM B )KU3HU YeJIOBEKAa. XMUMUA B CUCTEME HayK. Tena u
BenlecTBa. Pu3nUeCKue CBOWCTBA BEUIECTB. ArperaTHOe CocTosiHUE BelecTB. [loHsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI 1 MOJIEKYJIBbl. XUMHUYECKHE 3JIEMEHTHI. CHMBOJIbI XUMHUYECKHUX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckasi hpopMyiia. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsI aTOMHAast Macca. OTHOCUTEIbHAS MOJICKYJIIpHAst
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemecrBa. Monbs. MossipHas Mmacca. B3auMocBsA3p Koau4ecTBa, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacd€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

dusnyecKue U XUMHUECKHUE SIBJICHUS. XUMUUYECKasi peakius U e€ Mpu3Haku. 3aKOH
COXpaHEHUS MAaCChl BELIECTB. XUMHUUYECKUE ypaBHEeHUs. Knaccudukanus XuMU4ecKuX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOU MOCYA0H, TpaBuiIaMu pabOThI B TA0OPAaTOPUH U MPUEMAMHU
oOpaitieHus ¢ 1abopaTopHbIM 000pyAOBaHUEM, H3yYEHUE U ONUCaHKe (PU3NIECKHX CBONCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKe, KUTICHUE M KOHACHCAIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEUH,
MPOKATMBAaHNE METHOM MPOBOJIOKH, B3aUMO/ICHCTBHE MeJIa C KUCIIOTOM) sSIBIEHUH, HAOII0IeHUE
U OTMHCaHue MPU3HAKOB MPOTEKAHMSI XUMHUYECKHUX PEaKIINi (pa3ioxKeHune caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOpUIOM Oapus, paznoxenue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMO/JICHCTBHE kKeje3a ¢ pactBopoM conu Meau (1), mzydenue cnoco6oB
paszeneHus CMeCeii: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHKE, BHIMTAPUBAHKE, TUCTUIUISIINS,
xpomaTorpadusi, MpoBeIeHUE OYNCTKU MIOBAPEHHON COJM, HAOIIOICHNE U OIIMCaHUE
PE3yNbTAaTOB MPOBECHHUS ONBITA, UJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3/IaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3ayx — cmech razo. CoctaB Bo3ayxa. Kuciopos — 3J€eMEHT U IPOCTOE BEIIECTBO.
Haxoxaenne kucnopoaa B mpupojie, GU3NYeCKue i XUMHUIECKHE CBONCTBA (PEaKIuu TOPEHHUS).
Oxkcuapl. [Tpumenenune kucmopoaa. CriocoObl MOTyYeHUs KUCIOPO/Ia B JIA0OpaTOPUH U
npombinuieHHOCTH. KpyroBopoT kucinoponaa B npupojie. O30H — aJutoTpoIiHass MOAU(GUKAIUS
KHCIIOPO/JIa.

TemnoBoit 3 pexT XuMUIecKor peakIui, TEPMOXUMHYECKHE YPAaBHEHUS, IK30- U
SHIOTEPMUYECKHE peaKIiu. TOIMIMBO: yrojib U MeTaH. 3arps3HEHUE BO3/IyXa, YCHIICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — snemenT u npocroe BeniecTBo. HaxoxaeHnue Bogopo/ia B Ipupo/e,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusnyeckue cBorcTBa BOJbI. Boga kak pactBoputenb. PacTBopel. HackienHbie n
HEHACBIIICHHBIE PacTBOPHI. PacTBOpUMOCTH BelIECTB B Bojie. MaccoBast 1011 BEIIECTBA B
pacTtBope. XMMHUYECKUE CBOMCTBA BoAbl. OCHOBaHUA. Poslb pacTBOPOB B IPUPOAE U B KU3HU



yesoBeka. KpyroBopoT BoJibl B MpUpOE. 3arpsa3HEeHUE TPUPOIHBIX BOJ. OXpaHa U OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heoprannueckux coenunennid. Oxcuapl. Kimaccuduxanmst okcuaos:
coJieoOpa3yrorue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIC) U HecolieoOpasyromume. HomeHnkmarypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHUE CBOMCTBA OKCUAOB. [lonyueHne okcuios.

OcHoBanwms. Knaccudukanus 0oCHOBaHUHN: MIETOYN U HEPACTBOPUMBIC OCHOBAHUSI.
Howmenkiiarypa ocHoBanuil. @U3HM4ECKHE U XUMUYECKUE CBOMCTBA OCHOBaHU. [lonyuenune
OCHOBaHUH.

Kucnotsl. Kiaccudpukanus kucinor. Homenknarypa kucinot. @u3ndeckue 1 XUMUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. @u3nueckrue u XuMudyeckue cporictsa cosueil. [lonyuenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

Ka4eCTBEHHOE OIpe/IeNICHIE COJIEpKAHMS KHCIOPOAa B BO3/AyXe, MOIydeHHe, COOMpaHue,
pacro3HaBaHHE U U3YYE€HUE CBOMCTB KUCIOPOAa, HAOI0IeHNE B3aUMO/ICHCTBUS BELIECTB C
KHUCITIOPOJIOM M YCIIOBUSI BOBHUKHOBEHUS U MPEKpaIlleHus: TopeHusl (Iokapa), 03HaKOMIICHHUE C
00pa3iamMu OKCUIOB M OMMCAHUE UX CBOMCTB, OJyYCHHE, COOMpPAaHKE, PACIIO3HABAHHE U
U3y4eHHE CBOMCTB BOIOPO/Ia (TOPEHHUE), B3aUMOIeHCTBHE Botopoa ¢ okcuaom meau (1)
(BO3MOYKHO HCITOJIb30BaHKE BUIEOMATEPHUAIIOB), HAOMOIeHUE 00pa3IOB BEUIECTB KOIUYECTBOM
1 Moub, uccienoBaHe 0COOEHHOCTEH PacTBOPEHHS BEIIECTB C PA3IMUYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEH pPACTBOPEHHOTO BEILIECTBA,
B3aUMOJICHCTBUE BOJBI C META/NIaMH (HATPUEM U KaJblueM) (BO3ZMOXKHO MCTIOIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEJOBaHHE 00pa3II0B HEOPTAHUUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOI0IeHNEe N3MEHEHHS OKPACKU WHAMKATOPOB B PACTBOPaX KHUCIOT U IIeNouel, n3ydeHue
B3auMoieicTBus okcua meau (11) ¢ pactBopom cepHOM KUCTOTHI, KUCIOT C METAJIJIaMH,
pEaKUHl HEUTpaTU3aluK, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHU M, BBITECHEHUE OJTHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PELIEHUE HKCIIEPUMEHTANIbHBIX 33/1a4 1o Teme «Baxneiine
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

IHepuoauveckuii 3akon u Ilepuoanyeckasi cucremMa xXumMudeckux 3jaemenTos /1. U.
MenaeneeBa. CtpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKK KIaCCUPHUKAITUN XUMUYECKUX dyieMeHTOoB. [ToHsTHE O Tpymmax
CXOJTHBIX 2JIEMEHTOB (IIEeTTOYHBIE U IIETOYHO3EMETbHBIC METAJUIbI, TAJIOTCHBI, MHEPTHBIC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuoanueckuii 3akoH. [lepuoanueckas cucremMa XuMHYECKUX 31eMeHTOB J[. 1.
MengeneeBa. Koporkonepuoanas u anmuHHoneproaHas ¢gopmsl [leproandeckoil cucTeMbl
xumudeckux 3aeMeHToB . 1. Mengeneesa. [lepronbl 1 rpynmnbl. PU3NUECKUN CMBICIT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonsl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB TMEepBhIX 20 XMMHUUECKUX dNIeMeHTOB [leproaudeckoi CUCTeMbI
. Y. MenneneeBa. XapaKTEpUCTUKAa XUMHUUYECKOTO 3JIEMEHTA 10 €r0 MOJ0KEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaiInyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [leprnoandeckoro 3akoHa u [lepuognyeckoin CHCTEMbI XUMUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. 1. 1. Mennenees — y4€HbIl U IPaKJaHUH.

Xumnueckas cBa3b. KoBanenTHas (1oJisipHas U HEMOJISIpHAS) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. VIoHHAas CBSI3b.

Crenenb okuciienus. OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakuuu. [Iporecchl
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTETU U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB BEIIECTB METAIJIOB U HEMETAILJIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C pacCTBOPaMU KUCJIOT U I1eJI0Y€eil, MPOBEIEHUE OIBITOB, WILTIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHM (TOpeHre, peakliuy pas3yioKeHHs, COSTUHEHNUS ).

Meoscnpeomemmnbwie ceasu

Peanuzanus MeXIpeIMETHBIX CBSA3EH MPH U3YYCHUH XUMUH B 8 KIIacCe OCYIIECTBIISAETCS
Yyepes3 UCIMOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX OHATUMN, TaK U MOHATHH,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01mure eCTeCTBEHHO--HayYHBIC MOHSATHUS: HAydHBIN (DaKT, THIIOTE3a, TCOPHSI, 3aKOH,
aHaJINU3, CUHTE3, KJIacCU(PUKAIUs, IEPUOIUIHOCTh, HAOIIOACHHUE, IKCIIEPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: MaTepusi, aToM, SJIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIBI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKUI 3apsijl, BELUIECTBO, T€NO, 00bEM, arperaTHoe
COCTOSTHUE BEILIECTBA, a3, (pU3M4ecKre BeIUYHUHBI, SANHHUIIBI U3MEPEHHUSI, KOCMOC, TUIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: armocdepa, runpocdepa, MUHEpPAIIbI, TOPHBIE TTOPOJIbI, TIOJIE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT'O ITPEJIMETA

JIMUHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIE PE3YJIbTATHl OCBOCHHS MIPOTPAMMBbI OCHOBHOTO 00IIIero 00pa3oBaHus
JIOCTUTAIOTCS B X0J1¢ 00YUCHUSI XMMHUU B €MHCTBE yU€OHOUW M BOCTIMTATEIILHON JEATEIHHOCTH B
COOTBETCTBUU C TPATULHUOHHBIMU POCCUUCKUMU COLIMOKYIBTYPHBIMU U JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, PUHSATHIMU B OOIIIECTBE MPABUIAMHA U HOPMaMH TIOBEJICHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHSI M COITMATTU3AIMH 00yUYaOIIUXCS.

JIngHOCTHBIE PE3YNIBTATH OTPAYKAIOT TOTOBHOCTH 00YYAIOIINXCSI PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTUBHBIX LICHHOCTHBIX OPUEHTAIIMI U PACIIUPEHUE OTbITA ACSATEIHHOCTU Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1)maTpuOTHYECKOro BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY U HAYIHOMY
HACJICTUIO, TOHUMaHUs 3HAYCHHSI XUMUYECKON HAYKH B )KU3HU COBPEMEHHOTO O0IIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(OpMAIIKEH O MePEeIOBBIX JOCTHKCHUIX M OTKPBITUIX
MHPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOUCTBE
MHpa U OOIIECTBA;

2)rpa:;kIaHCKOro BOCIIMTAHUS:

MIPEICTABJICHUS O COLMAIBHBIX HOPMaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE, KOMMYHUKATUBHON KOMITIETEHTHOCTH B OOIIECTBEHHO TOJIC3HOM,



yueOHO-UCCIIE0BATEIBCKOM, TBOPUECKON U APYTUX BUIAX JI€ATEIHHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM €ATEIBHOCTH IPY BBIIOJIHEHUN YUEOHBIX, TI03HABATENbHbIX 3a/1a4,
BBINIOJTHEHUHM XUMHYECKHUX IKCIEPUMEHTOB, CO3JaHUHU YU€OHBIX IIPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHIO U B3aMOIIOMOIIY B IPOIECCE ITON yueOHOU AesITeNbHOCTH, TOTOBHOCTU
OLICHUBATH CBOE MTOBEJECHUE U NIOCTYIIKM CBOMX TOBAPHILEH C MO3UIIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM € YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIIKOB;

3)LeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XUMHYECKOMN peaKIini,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOLINE OCHOBY JUISl
MOHMMAaHHMS CYITHOCTH HAyYHON KapTUHBI MHUpPA, IPEICTABICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3aUMOCBSI35X UEIOBEKa C IPUPOIHOM cpesol, 0 poau
XHMMUU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTE;

MI03HABATEJIbHbIE MOTUBBI, HAIPABJICHHBIE HA MOJyY€HHE HOBBIX 3HAHUN 11O XUMHH,
HE00XO0IMMBIE /17151 00BCHEHHST HAOII0OAaeMBIX IPOLIECCOB U SIBIICHUH, TO3HABATEILHOM,
MH(OPMALIMOHHON M YNTATENbCKON KYJIbTYpbl, B TOM YUCJIE HABBIKOB CAMOCTOSITENIbHON paboThI
C Y4eOHBIMH TEKCTaMHU, CIPABOYHON JTUTEPATYPOM, JOCTYIHBIMU TEXHUYECKHUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K 00YYCHHUIO U TTO3HAHUIO, JIF0003HATEIIEHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, TPOSKTHOW U HCCIIEIOBATEILCKOM IEATENIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHS 00y4YEeHHS B TajbHEHIIEM;

4)popMupOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HaHNE LIEHHOCTH ’KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3/I0POBBIA 00pa3 KHU3HU, OCO3HAHUE MTOCIIECTBUI U HEMPUITHE BPEAHBIX
npuBbIueK (YHOTpeOJIeHUs allkoroisi, HAPKOTUKOB, KYpPEeHUs), HEOOXOAUMOCTHU COOII0ICHUS
npaBui 6€30MaCHOCTH MPH 0OpaIlIEeHUH ¢ XUMHUYECKUMHU BELIECTBAaMH B OBITY U peasIbHOM
KU3HU;

5)Tpy10BOro BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3yUeHHIO podeccuil 1 Tpya pa3IMyHOro poja, yBaKeHHe K
TPYZAY U pe3yabTaTaM TPYAOBOMU AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHMUS
MPEIMETHBIX 3HAaHUH 110 XUMHUH, OCO3HAHHBINA BHIOOP MHINBUAYAIbHON TPAEKTOPUH
MPOJOKEHHSI 00pa30BaHusl C YUETOM JINYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMHH,
0O0I1IeCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCTIEUTHON NMPo(ecCHOHANBHON AeSITeIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHABHON Cpesie;

6)3K0JI0THYeCKOr0 BOCIMTAHUSA:

9KOJIOTHYECKH Lierecoo0pa3Hoe OTHOLIEHHE K MPUPOIe KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIIeCTBOBAaHMUS, TOHUMAaHNE IIEGHHOCTH 3710pOBOTr0o U 6e30macHoro o0pasa »H3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3NUYECKOMY M IICUXUYECKOMY 3/I0POBbIO,
OCO3HaHHE EHHOCTHU COOJIIO/IEHUS TPAaBHJI O€30MaCHOT0 MOBEACHUS MPU padOTe C BEIIECTBAMU,
a TaKKe B CUTYaLUAX, YIPOXKAIOIINX 37J0POBBIO U KU3HHU JIOJCH;

CHOCOOHOCTH NMPUMEHSATh 3HAHUS, TIOTy4aeMble MPU U3YYSHUU XUMUH, IS peIIeHUs
3a/1a4, CBA3aHHBIX C OKPYKAIOILLEH IPUPOJIHON CPEIOH, IS ITOBBIIICHNUS YPOBHS HKOJIOTHYECKON
KYJIBTYpPbI, OCO3HaHUS II100aIbHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM U IMyTeil UX pereHus
MIOCPEJICTBOM METO/I0B XUMHH, S3KOJIOTMYECKOI'0 MBIIUICHHUSI, YMEHUS PYKOBOJICTBOBATHCS UM B
[I0O3HABATEJILHON, KOMMYHUKATUBHOMN U COLIUATIbHOM IPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATDBI



B coctaBe MeTanpeIMeTHBIX pe3ylbTaTOB BbIIEISAIOT 3HAYMMBbIE 17151 POPMUPOBAHUS
MHUPOBO33pEHUS O0IEHAYYHbIE TOHATHUS (3aKOH, TEOPHSs, IPUHIIUII, TUIOTe3a, (haKT, cCUCTEMA,
IpoIIecC, SKCIIEPUMEHT U APYTOE. ), KOTOPbhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeIMeTax 1 MO3BOJIAIOT HA OCHOBE 3HAHUH U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAyYHOW KapTUHE MHpPA, U YHUBEpcalbHble yueOHbIe 1elicTBUA (IT03HABaTeNbHEIE,
KOMMYHHKATHBHBIE, PETYJISITUBHBIE), KOTOPBIE 00eCcTIeYnBal0T ((OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YUEOHON JEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eliCTBUS

Ba3oBble JJornueckue aeiicTBu:

YMEHMSI UCII0JIb30BaTh MIPUEMBI JIOTMUECKOI0 MBILUIEHUS [P OCBOCHUM 3HAHUM:
PacKpbIBATh CMBICI XUMUYECKUX MOHATHH (BBIAEIATh UX XapaKTEpPHbIC MPU3HAKH,
YCTaHaBIMBATh B3aMMOCBS3b C IPYTHUMHU MTOHATHIMH ), UCTIOJIB30BaTh MOHATHUS AJ1 OObSICHEHUS
OTJICNbHBIX (PAKTOB U SBICHUI, BHIOMPATh OCHOBAHUS M KPUTEPHUH TSI KiIacCUPUKALIUN
XUMHUYECKHUX BEUIECTB U XMMHUECKUX PEaKLU, yCTaHABIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBSA3H
MEXly 00bEKTaMH U3yYEHUS], CTPOUTD JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIE, I€1yKTUBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOBI U 3aKIIOUCHUS;

YMEHHE MPUMEHSTH B MPOIIeCcCe TO3HAHUS MOHATHS (IPEAMETHBIE U METalpeIMETHbIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIN, UCIIOJIb3YEMbIE B XUMHHU, IPEOOPa30BbIBATh ILIHPOKO
IPUMEHSIEMbIE B XUMUU MO/JIEJIbHBIE IIPEJCTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XuMH4YecKas popmyra U ypaBHEHHE XUMUYECKOM PEakiuu — MPU pelieHnH yueOHO-
MIO3HABATENIBHBIX 33144, C YYETOM ATHX MOJEIbHBIX NPEACTABICHUN BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX 00BEKTOB — XMMUYECKUX BEILIECTB U
XUMHUYECKHUX PEAKIINH, BBISBIATH 00IIME 3aKOHOMEPHOCTH, TPUUMHHO-CJIEICTBEHHBIE CBSA3U U
IIPOTUBOPEYHS B U3y4aEMBIX IIPOLIECCAX U SIBJICHUSIX.

Bba3zoBble nccienoBarebCcKkue 1eHCTBUSA:

YMEHHE HCI0JIb30BATh [TOCTABJIEHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA IIO3HAHMS, a
TaK)Ke B Ka4eCTBE OCHOBBI JJIs1 ((OPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHHI;

nproOpeTeHue onbITa MO IAHUPOBAHHIO, OPIraHU3aLUHN U IPOBEICHUIO YIEHUYECKUX
AKCIIEPUMEHTOB, YMEHUE HAOII0JaTh 3a X0/10M MPOIlecca, CaMOCTOSITENIbHO POTHO3UPOBATh €0
pe3ynbTaT, PopMyIHpoBaTh 000OIIEHHUS U BHIBOBI 10 PE3yJIbTaTaM MPOBEIEHHOTO OMBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALINIO PA3TUYHBIX BUJIOB
1 GOpM IPECTaBICHUS, IOTYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHUYECKOT'0 COZIep KaHusl, CIPaBOYHbIE TOcoOUs, pecypchl IHTepHeTa), KpUTUYECKH
OLIEHUBATh MMPOTHUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHE MPUMEHSTh pa3IM4HbIe METO/IbI U 3aIPOCHI IIPH MOMCKE U 0TOOpe HHpOpMaLIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX ISl BHITTOJIHEHUS y4EOHBIX U TO3HABATENbHBIX 3a]a4
OTIpeNIeIEHHOTO TUIA, TPUOOPETEHHE OTbITAa B 00JIACTH UCIIOIB30BAHUSA HH(POPMAITMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIQJICHUE KYJIbTYPOI aKTUBHOT'O MCIIOJIb30BaHMSI Pa3INYHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIHLHO BEIOMPATH ONTUMAIBHYIO (DOPMY MpEICTaBICHUS
nH(pOpMallMU U WUTIOCTPUPOBAThH pPelllaeMble 3a/1a4l HECTIOKHBIMH CXEMaMH, JuarpaMmMamH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSMUY;



YMEHHE HCII0JIb30BaTh U aHAIU3UPOBATh B Ipoliecce yueOHOM U HCCIIe10BaTENbCKOM
JESTEIILHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIIIEHHOCTH, CEITbCKOTO X03CTBA U TPAHCIIOpTa
Ha COCTOSIHHE OKPYXKAIOIeH MPUPOIHON CPEIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHHsI 33/1aBaTh BOIPOCHI (B X0OJI€ 1Majiora u (Win) AUCKYCCUH) 110 CYIIECTBY
o0cyxaeMoii TeMbI, (POPMYIUPOBATH CBOU MPEIOKEHHUS OTHOCHTEIHHO BBITIOTHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABISAThH NOMyYEeHHBIEC PE3yIbTaThl TO3HABATEIBHOM 1€ATEILHOCTH B YCTHBIX
Y IMCbMEHHBIX TEKCTaX; JIelaTh MPE3EHTAINIO PE3YJIbTATOB BHIMOIHEHHS] XUMHUYECKOTO
IKCIIEPUMEHTA (J1a0OPATOPHOTO OTBITA, TAOOPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOKCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MM03HABATEIbHON U
HCCJIEIOBATEIHCKOM IeATEIbHOCTH IPU PEIICHUN BOSHUKAIOUINX MPOOJIeM Ha OCHOBE yuéTa
OOLIMX MHTEPECOB U COTTIACOBAHUS MMO3ULIUHN (00CYkA€HUS, 0OOMEH MHEHUSIMH, «MO3TOBbIE
HITYPMBID», KOOPIUHAIIS COBMECTHBIX JICWCTBUM, ONIPE/ICIICHIE KPUTEPHEB 10 OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITEIIBHO ONPEACIISATH IeNIN ACSITeILHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATH U MTPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JCSATEIILHOCTD, BRIOMPATh
Haubosee 3¢ hekTUBHBIE CIOCOOBI pelieHus y4eOHbIX U TO3HABATEeIbHBIX 3a7ad,
CaMOCTOSITENIbHO COCTABIISITh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JEHCTBUI pu
BBITIOJTHCHUH 33/IaHUH C YI€TOM MOTYyICHHS HOBBIX 3HAHUN 00 M3ydaeMbIX 00beKTax —
BEICCTBAX U PEAKIIMSIX, OIIEHUBATh COOTBETCTBHUE IMOTYICHHOTO pe3y/IbTaTa 3asiBJICHHOH 1IeIH,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMble B YCIOBUU 3a/ITaHUH.

MNPEIAMETHBIE PE3YJIBTATHBI

B cocraBe nmpenMeTHBIX pe3yIbTaTOB IO OCBOSHUIO 0053aTEIILHOTO COICPKaHUS,
YCTaHOBJICHHOTO JAaHHOH (eiepalbHON paboueii mporpaMMoi, BBIJICISIFOT: OCBOSHHBIC
o0yJaronuMucs HayqHble 3HaHUs, YMEHUS U CIIOCOOBI IEHCTBUH, criennduyecKkue s
peIMEeTHOM 001acTH « XUMUS», BUIBI ASSITEILHOCTH M0 TOTYYSHHIO HOBOTO 3HAHUS, €T0
WHTEPIIPETAIMH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K koH1y 00ydenust B 8 kjiacce npeMeTHbIE pe3yIbTaThl HA 6230BOM YPOBHE JOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® PAacKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX IMOHSATHI: aTOM, MOJICKYJIa, XUMUYICCKHIA

3JIEMEHT, POCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJTHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U MOJIEKYJIIpHAs Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MacCOBast JI0JISI XHMUYECKOTO
3JIEMEHTa B COCIMHEHUH, MOJIIPHBIA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHHE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHb OKUCIICHUS, XUMHUECKasl PeaKIus, KiraccuuKarms
PEaKIuii: peakiy COeTUHEHUS, PeaKIIUU PA3T0KEHHSI, PEAKIIUU 3aMEIICHUS, PEaKIIHH
o0MeHa, 3K30- U YHJI0TCPMUYCCKUE PEAKIIUH, TSTUIOBOH 3((DEKT peakInu, siIpo aToMa,
3JIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTaib, paAnyc aToMa, XuMUYecKasi CBSI3b,
MOJISIPHAs ¥ HETIOJIIpHAs KOBAJIGHTHAS CBSI3b, MOHHAS CBS3b, HOH, KATHOH, aHHUOH,
pacTBOp, MaccoBasi JI0JIsI BelIecTBa (MPOIICHTHAS KOHIIEHTPAIIKs) B PaCTBOPE;

® UTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHSATHI U IPUMEHSTH 3TH

MOHSITHS TIPH OMTUCAHUH BEIIECTB M UX MPEBPAIICHUIL;



UCTIO0JIb30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHUS (POPMYJT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

OTIpeIeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, IPUHAIIC)KHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COSAMHEHUH 1Mo (popMynam, BUJ XUMHUUECKOH CBSA3U
(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHECHUSIX;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. 1. MeHeneeBa: 1eMOHCTPUPOBATH
[IOHMMAaHNE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IEMEHTOB OT UX
nosioxkenus B [lepuoanueckoit cucreme, 3aKOHOB COXPaHEHUSI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHs, 3aKOHa ABOTaJipo;
OMKCHIBATh M XapaKTepru3oBaTh TabnuuHyto hopmy [lepuoanyeckoil cucteMsl
XUMHUUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHIATHS «TJ1aBHas nojarpynna (A-rpynmna)» u
«mmoboyHas nmoarpymma (b-rpyrima)y, Maibie ¥ O0JIBIINE IIEPUOIBI, COOTHOCHTH
00o03Ha4YeHus1, KOTopble UMeroTcs B Tabnuie «llepuonuyeckas cucreMa XMMHYECKUX
anemeHnToB J[. 1. MenaeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sijipa, 001ee YNUCII0 AIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHMUECKUE BEUIECTBA, XUMUUECKUE
peakuuu (1o YMCTy U COCTaBY YYacTBYIOLUX B pEaKLUU BEUIECTB, 10 TEIJIOBOMY
shdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUUECKHE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIACCOB, MOJITBEP K 1asl OMHMCAHNE IPUMEPaMH MOJIEKYIISIPHBIX YpaBHEHHM
COOTBETCTBYIOIINX XMMUYECKUX PEaKIIHii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAUECTBEHHOT'O COCTAaBa,
BO3MOYKHOCTH NMPOTEKaHUsI XUMUYECKHX MPEBPALIEHUN B Pa3IMUHBIX YCIOBHIX;
BBIUNCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEHIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 110 (opMyJie COEUHEHHS], MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

IPUMEHSTh OCHOBHBIE ONEPALIMN MBICTUTENIBHOM 1€ATEIbHOCTH — aHAJINU3 U CUHTES,
CcpaBHEHHE, 0000IIeHEe, CHCTEMATU3AIINIO, KITacCU(UKAIUIO, BBISIBICHUE TPUYNHHO-
-CIIEICTBEHHBIX CBSI3€H — AJI U3YUYEHHUs CBOMCTB BEIIECTB U XUMHUUYECKUX pEAKLUH,
€CTeCTBEHHO-HAYUHbIE METO/bI IO3HAHMS — HAOI0/ICHHE, U3MEpPEHHE,
MOJIEJTMPOBAaHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

CJIeZIOBaTh MpaBUJIaM MOJIb30BaHUS XUMHUECKON TIOCY10M U J1aOOpaTOPHBIM
00opy/i0BaHUEM, a TaK)Ke IIPaBUIaM OOpAIEHHS C BEIIECTBAMHU B COOTBETCTBHHU C
MHCTPYKUHUSMU MO BBIOJHEHUIO JJA00PATOPHBIX XUMUYECKUX OMBITOB IO MOTYUYEHUIO
¥ coOMpaHMIO ra3000pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPO/Ia), IPUTOTOBICHUIO
PacTBOPOB € OIPEAEIEHHON MAaCCOBOM 0JIEM pacTBOPEHHOTO BELIECTBA, IUIAHUPOBATH
Y TIPOBOJIUTH XMMHUYECKHE IKCIIEPUMEHTHI 110 pacliO3HABaHUIO PACTBOPOB HIeNIouel U
KHCJIOT C TIOMOIILI0 HHIUKATOPOB (JIakmMyc, (heHoadTaaenH, METUIOPAHXK U IPyTHUE).



TemaTuuyeckoe INIAHUPOBAHHE € YKA3AHHEM KOJIHUYECTBA AKAACMUICCKUX YaC0B, OTBOAUMBIX HA OCBOCHUEC KaXK/I0H TeMbl y‘lCﬁHOFO

npeamMera BO3MOKHOCTH UCIIOJIB30BaAHUA 3TOi TeMe IJICKTPOHHBIX (III/I(l)pOBbIX) 06pa30BaTeJ’[LHLIX pecypcoB

8 KJIACC
KoauuecTBO yacon
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM IPOrpaMMBbl Bcero Konrpoanuere Tpakrieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pasznea 1.IlepBoHavyaibHble XUMHYECKHE TIOHSTHS
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
[PAKTUYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
YyesjoBeKa
19 BemecTBa 1 xXuMuueckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHNYECKUX BelIeCTB
51 Bozayx. Kucnopon. [lonsitue 5 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o kucnorax 3 1 bubnnorexka [JOK
U COJISIX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBaHUSX https://m.edso0.ru/7f41837¢c
24 OcCHOBHBIE KJIacChl 11 1 1 bubnmoreka [JOK

HEOPraHUYECKUX COEIUHEHUN

https://m.edsoo.ru/7f41837¢c

Wroro no pazueny 30



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

Paznen 3.11epuoanyeckuii 3axkon u [lepuoanyeckas cucrema xumuueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB.

Xumuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

[Tepuoanueckuii 3aKOH U
31 IIepuonnueckas cucrema 7 bubmumoreka [IOK
XuMHu4eckux 3nementos 1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XuMuyeckas CBSI3b.
3.2 OKuCIUTEITbHO- 8 1 Bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Htoro no pazneny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmmoreia LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4
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KanennapHo-TemaTnuyeckoe IIaHUPOBaHUe

8 KJIACC
N Kosaun4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoKa KOHTpOJ‘IbHLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeanble
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
Pasznea 1.IlepBoHavanibHble XUMHYECKHE TIOHSATHS
1. 1. Xumua — easxicnas oonacmeo
|| e e |
https://m.edsoo.ru/ff0d210c
IIpeamer xumun. Ponb xumuu B
JKW3HU 4yesloBeka. Tenna u BelecTa
5 IlonsaTue o MeTOgaxX MO3HAHUA B 1 bu6nmoreka [JOK
XUMHHU https://m.edsoo.ru/ff0d227e
IpakTuyeckasi pa6ora Ne 1
3 «IIpaBuna paboThl B 1abopaTopuu u 1 1 bubnuoteka [JOK
npu€MbI 00paIIEHUs C https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
4 UucTele BemecTBa 1 CMECH. 1 bu6mmoreka [IOK
Crioco0Obl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
IIpakTnyeckas padora Ne 2
5 «Ppa3):(eﬂeHHe CMeI::eﬁ (Ha mpumepe 1 1 bubamorexa IOK
N https://m.edsoo.ru/ff0d28c8
OUYHCTKHU TOBApPEHHOW COJIM )»
. II’.eZ‘;’l::Zlecmea U Xumuueckue . Bumorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
ATOMBI U MOJIEKYJIBI
7 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CHMBOJTBI) XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8 [IpocTeie U CIOXKHBIE BEIIECTBA https://m.edsoo.ru/ffod2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 BEIIECTB. XUMHYECKas (hopmyIa. bubmuorexa [JOK
BaneHTHOCTE aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHOCHUTENbHAS aTOMHAS Macca.
11 OTtHOcHTENbHAS MOJIEKYJISIPHAS Bubmiorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XMUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUHN https://m.edsoo.ru/ff0d350c
13 KommaectBo BemecTBa. Moub. bu6mmorexa [IOK
Momnsipraas macca https://m.edsoo.ru/ff0d5230
14 dusznyeckrue U XUMHUUECKUE SIBICHUS. bu6nmoreka [JOK
XuMmuueckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBusl MPOTEKAHUS bubnnoreka [JOK
XMUMHUYECKHX PeaKIni https://m.edsoo.ru/ff0d3al16
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruucieHus: KoauvecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
Knaccudukanuss XuMHUEeCKHX
18 peaKung) (co:nHHeHmI pa3IoKEeHUS bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
19 M. B. JIoMOHOCOB — y4&HBIN- bubnuorexa [JOK
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sHuuKIoneauct. O0o0IeHne u
CHCTEMATHU3ALINS 3HAHUI

https://m.edsoo.ru/ff0d40c4

20

Konmponvnas paboma Nel no teme
«BerecTBa 1 XUMUYECKUE PEAKITUI

1

1

Pa3znen 2.BaxHeiile npeacTaAaBUTE I HEOPraHUYECKUX BellleCTB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4290

2.1. Bo3dyx. Kucnopoo. llonamue

00 okcuoax.
21 Bo3nyx — cmechk razos. Cocras 1 bubmorexa HOK
https://m.edsoo.ru/ff0d448e
Bo3ayxa. Kucinoposm — 3ieMeHT u
npocrtoe BemectBo. O30H
OusznuecKue U XUMUIECKHE
99 CBOMCTBA KHCIIOPO/a (peaKkiuu 1 bubnuorexa [JOK
okucieHus, roperne). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaxX
CriocoOsl MostydeHus KUCaopo/ia B
23 nabopaTtopuu ZIquOMLIIHJIerH(iICTI/I. 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peakIu, MOHATHE O 1 bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, https://m.edsoo.ru/ff0d4790
9K30- U DHIOTEPMUYECKHUX PEAKITHIX
TonnuBo (HedTh, Yroib U METaH).
25 3arp;13He1§He¢1;o3nyy§<a CHOCOOBI c)ero 1 Bubmorexa IOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEOTBPAICHHS
IIpakTnyeckas padora Ne 3 o
26 Tel1\)/le «HOJIyTICHI/IIG): U cobupanue 1 bubmorexa IOK
. https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/a, U3yYEHHE eT0 CBOMCTB»
27 2.2. Booopoo. Ilonamue o 1 bubnnoreka [HOK



https://m.edsoo.ru/ff0d40c4
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KUciomax u consx.
Bomopon — anemeHT u nmpoctoe
BemecTBo. Haxoxenue B npupoie

https://m.edsoo.ru/ff0d4dd0

duznueckue 1 XUMHUYECKHE

28 CBOICcTBa Bogiopoja. [Ipumenenue BuGmnorexa LIOK
https://m.edsoo.ru/ff0d4dd0
BOJIOpOA
29 [ToHsiTHE O KUCIIOTaX U COMSAX bubmorexa LIOK
https://m.edso0.ru/ff0d50d2
30 CrniocoOsI nostydeHus BOAOPOIa B bu6mmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IpakTuyeckas padora Ne 4 o
31 TGE\)/IG «HonyquI/Il; U cobupanue Bubmiorexa LIOK
" https://m.edsoo.ru/ff0d4f42
BOJIOpOJA, U3yUYEHUE €0 CBOMCTBY
39 MounsipHblii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUeCTBa
33 BEILIECTBA ra3a M0 €ro U3BECTHOMY bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Boraucnenns 006EMOB Ta30B 110
34 YPaBHEHHUIO pEaKly Ha OCHOBE bubmorexa IOK
. N https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
2.3. Booa. Pacmeoput. Ilonamue 00
35 OCHOBAHUAX bubnmuorexa [JOK
du3nyYecKre U XUMUYECKUE https://m.edsoo.ru/ff0d587a
CBOIICTBAa BOJBI
36 CocraB ocHoBanwmii. [Tonstre 00 bu6mmorexa [IOK
HHIAKAaTOpax https://m.edsoo.ru/ff0d59e2
37 Bopa kak pactBoputenb. bubnmoreka [JOK
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Haceiiennbie 1 HEHACHIIICHHBIE
pacTtBopbl. MaccoBas 7107151 BelIecTBa
B pacTBoOpe

https://m.edsoo.ru/ff0d5b40

IIpakTnyeckas padora Ne 5 o
teme «IIpuroroiieHre pacTBOPOB C

bubmuorexa [JOK

38 orpeeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 Koumponvnas paboma Ne2 no teme bubnnorexa [JOK
«Kwucnopon. Bomopoza. Boma» https://m.edso0.ru/ff0d6342
2.4 Ocnognuie Knaccol
Heop2aHuYecKux coeOuHeHu
40 OCIf:)BHLIe KJIACChl HEOPTaHUUECKUX Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d664e
coeauHeHnii OKCHIBI: COCTAB,
KJ1accuukanms, HOMEHKIJIaTypa
ITonyyenue U XMMHAYECKUE CBOMCTBA
41 K;cn};qi{bl)j OCHOBHL:(: u S Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d664e
amM(pOTEepPHBIX OKCHJIOB
42 OcHOBaHUS: COCTaB, bubmuorexa [JOK
KJaccu(UKaIus, HOMEHKIAaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMUMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMMHUYECKUE CBOMCTBA bubmuorexa [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpemnue): HOMEHKIIATypa, BuGnmorexa LOK
46 CIOCOOBI MOTYYEHHUS, XUAMUICCKHE

CBOICTBa

https://m.edsoo0.ru/00ad9474



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

IIpakTnueckas padora Ne 6.
Pemienue skcriepuMeHTaIbHBIX 33a4

bu6mmoreka [IOK

47
1o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUI»
['enernueckas cBs3b MEXK
48 KH:CZ:;H He:)I I‘]:liII/II)‘IIZICKI/II;y bubmorexa LIOK
. p https://m.edsoo.ru/00ad9a50
COeTMHEHU I
49 O06o01IeHre U cHCTEeMaTH3aIus bubnuorexa [JOK
3HAHUH https://m.edso0.ru/00ad9cb2
K 0O No3
OHmMpONbHAZ paboma 1o TeMe BuGmmorexa LOK
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela

Pa3pnen 3.11epnoanyeckuii 3axkoH u [lepuoguveckas cucrema xumuideckux 31eMeHToB /. . MengesieeBa. CTpoeHne aToMoB.

Xumunueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHUTEIbHBIE pe€aKnuu

3.1. Ilepuoouueckuit 3aKkon u
Ilepuoouueckan cucmema
xumuueckux nemenmos /. H.

bu6mmorexa [IOK

51 Menoeneesa. Cmpoenue amoma https://m.edso0o.ru/00adgffa
[TepBbie MOMBITKY KIAaCCHPUKAITUT
XHMHYECKUX d1eMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepuonnueckas cucrema bubmuorexa [JOK
XUMHUYECKUX dieMeHToB J[. U. https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuomapl, TpynIbl, TOATPYIIITHI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmuoreka [JOK
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saep. M3oTonsl

https://m.edso0.ru/00ada342

CtpoeHnue 371eKTPOHHBIX 000JI04eK

. bubnunorexa LIOK
55 aToMOB 3J51eMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJOKCHHUIO B bu6mmorexa [IOK
Iepuonnueckoii cucreme 1. U. https://m.edso0.ru/00ada824
MeneneeBa
3navenue [leproauyeckoro 3akoHa
57 JUISL pa3BUTHUsI HAYKU U MTPAKTUKH. []. bubnnoreka [JOK
. MenneneeB — yu€HblIii, Tieqaror https://m.edso0.ru/00ada96e
U TpaKJIaHUH
3.2. Xumuueckasn cesszv.
OKucaumenvHo-
58 eoccmanogumelpbHole peaKyuu Bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
DIEeKTPOOTPULIATEILHOCTh ATOMOB
XUMHUYECKUX AJIEMEHTOB
59 Honnas xumudeckas CBs3b Bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHast bubnuorexa [IOK
XHMHYECKas CBS3b https://m.edso0.ru/00adaab9
bubmuoreka [JOK
62 CTeneHs OkuCIeHiA https://m.edsoo.ru/00adae28
63 OKHCITUTETbHO-BOCCTAHOBUTEIbHBIC bu6mmorexa [IOK
peakiuu https://m.edsoo.ru/00adb076
64 OKHCIUTEIIN U BOCCTAaHOBUTEIIN bubmuoreka [JOK
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https://m.edso0.ru/00adb076

Konmponvnas paboma No4 o teme

bubmuoreka [JOK

65 :E;i (;eHHe atoma. Ximirieckas L https://m.edsoo.ru/00adb486
66 O06001IeHNEe U CHCTEMATH3aLIHS 1 bu6mmoreka [IOK

3HAHHH https://m.edsoo.ru/00adb33c
67 O06o01IeHre U cHCTEeMaTH3aIus 1 bubnuorexa [JOK

3HAHHH https://m.edsoo.ru/00ad9ch?2
68 O06o001IeHNe U CHCTeMAaTH3AINS 1 bubnuorexa [JOK

3HaHU https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68
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OINEHOYHBIE MATEPHUAJIbI (IEMOBEPCHS)

Tema: IlepBoHayajibHbIEe XUMUYECKUE TOHATHS.

OrneHkKa TUCHMEHHBIX KOHTPOJIBHBIX padboT

Orenka «5»:

OTBET IOJIHBII U IPaBUIIbHBIN, BO3MOXHA HECYIIECTBEHHAs OLTHOKA.

Onenka «4»:

OTBET HEMOJIHBIN UIH IOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIMIMOOK.

Ornenka «3»:

paboTa BBIITOJIHEHA HE MCHEE YeM HAITOJIOBUHY, JOIYIIeHA OJTHA CYIICCTBEHHAs ONMIMOKA U TIPH STOM JBE-TPU HECYIIECTBEHHBIC.
Ornenka «2»:

1.paboTa BBITIOJIHEHA MEHBIIIE YEM HAIIOJIOBUHY UJTH COACPKHUT HECKOIBKO CYIIECTBEHHBIX OIINOOK;

2. paboTa He BBINOJIHEHA.

[Ipu o11eHKe BHITIOJHEHUS MUCHbMEHHON KOHTPOIBHOW paboThl HEOOXOAMMO YUUTHIBATh TPEOOBAHUS €AMHOTO opdorpaduaeckoro pexmuma.

KonTpoubsnas padora Nel

Tema: llepBoHayajibHbIe XUMUYECKUE NOHATHS.

3ananue 1. OnpenenuTs BAICHTHOCTH JIEMEHTOB 10 (popMyIie BelecTBa:



a) Na2O; ©0) BaClz; B) NO; 1) CHs

3aganue 2. CoctaBUTh (OPMYIIBI CJIOKHBIX BEIIECTB, COCTOSIIMX U3 CIEIYIONINX XUMUYECKUX 3JIEMEHTOB:

a) kanbius u xyopa (I); B) BOJOPOJIa U KHCIIOPOJa

0) docdopa (111) u Bomopona; r) cepebpa u KuciIopoaa

3ananmue 3. PaccraButh k03 punnents B ypaBHeHUsIX. [loguepkHyTh (hOpMYIIBI CIIOKHBIX BemecTB. ONpeaeTuTh THITHI XUMHUECKUX PEAKINN:
a) Al + S = AlS3

6) Zn + HCl = ZnCl2 + H2

B) Au203 = Au + O

r) P20s + H2O = H3PO4

3amanue 4. Beruucnure MaccoBbIe IOJIM XMMUYECKUX 3JIeMeHTOB B BeriectBe okcuna meau (1) CuO.

3a;[a1me 5. OHpC,I[eJ'II/I, KaKHE€ BbBICKA3bIBAHUSA OTHOCATCA K XUMHUUYCCKOMY 3JICMCHTY, 4 KAKHC — K BCIICCTBY. OTBeT 3alIUIINTEC B BUJC
1BJI2AT

1. XuMUYECKHIA STIEMEHT | A. aJIFOMUHUSA B 3eMHOM KOpe 0O0JIbIIe, YeM Kele3a

2. BEIIECTBO b. Meap XOpOoIIo MPOBOIUT IEKTPHUUECKUI TOK

B. KHCJIOPOJ BXOAUT B COCTAB BOABI

I'. B IpOMBILIIIEHHOCTH KUCIOPOJ, IIOJIy4aroT U3 BO3yXa




J_I. IUIOTHOCTB JKeJie3a OOJIbIIe IIJIOTHOCTH aJlOMHUHUS

KonTpoubnas pabora Ne 2
Tema: «Kucaopon». «Bogopon». «PacTBopbl. Bogay»

Bapuant I
1. B ogHOM cTos011e npuBEICHHON HUXKE TaOIUIIbI epeyucieHsbl (o Homepamu 1-4) BaxHelme o0JacTu NpuMeHeHus Bogopoaa. Bo
BTOpOM cTosd1e Tabauipl OykBamu A-I" 0603HaueHBI CBOIICTBA BOJOPO/Ia, JIeXkKAIlle B OCHOBE €r0 IPUMEHEHUSI.

[IpuBenuTe B COOTBETCTBUE 3amUCH TAOMUIBE: 1 .....; 2 .....; 3.....;4 ...

1. Kak TormBo, a Takke JJi CBapKu U A. Bozmopoa pearupyer ¢ XJI0OpOM.

IIJIaBKU TYTOIIJIABKHUX MCTAJIJIOB.

2. Oxnaxjaaroniee cpeacTBO B b. Bogopon BoccTaHaBIMBaET HEKOTOPbHIE
ANEKTPUYECKUX MAlllMHAX. METaJUIbl U3 OKCHJIOB.

3. [onyyenue XJI0pOBOIOPOAA U COISTHOM B. Bogopon cropaet B KUCIOPOAE C

KHCJIOTBI. BbIJIETICHHEM OOJIBIIIOT0 KOJTUYECTBA TETUIOTHI.
4. TlomydyeHne METaJIJIOB. I'. Beicokast TEmIonpoBOIHOCTh BOAOPO/IA.

2. JlonumuTte ypaBHEHUSI XUMUYECKUX PEaKIUi, YKaKUTE, KAKUMHU U3 HUX MOKHO BOCIIOJIb30BaThCs JUIS MOJIy4eHus Bogopoaa. HazoBure tun
Ka)XJ10M peaKInu.

tO

a) okeua memu (1) + Bomopox — menp + ...; 0) HaTpuit + Boma — ... +.....;
B) uHK + HCl — xmopua nunka (11) + ...

3. Hanummre ypaBHEHUs1 XUMHUYECKUX PEaKIMiA, XapaKTepHU3yIOII1e CBOWCTBA BOAOPOIA:

a) BOAOPOJ + cepa — CEpPOBOJOPOL;

0) Boopo + a30T — aMMHaK;

4. CKoJIbKO TpaMMOB coJIM 00pa3zoBaiock pu BeimapuBanuu 250 r 3% pacTBopa XJopuaa HaTpHsL.

5. Nmeercsa 10 r Bogopoaa Hz. Onpenenute KoIu4ecTBO BOIOPOAA, €ro 00beM MpH H.y.

6.Uemy paBHa mMousipHas Macca: a) K2CO3 6) SO3 B)H2SiO3



7.CKOJBKO MOJIb aTFOMUHUS HY>KHO IS ITOTYYEHUs 3 MOJIb OKCHJIa A TFOMUHMUS:
4Al + 30, = 2A1,03?

KonTpoubnas pa6ora Ne 3

Tema: «OCHOBHbleKﬂaCCbIHeopraHI/IquKl/IX coeTUHEHHUID».

BapuanTt 1

1. Mansl BemectBa: hocdop, okcua 6apus, pacTBOp CEPHOM KUCIOTHI, THAPOKCH Kamusi, okcun cepri(1V), Boga. Kakue u3 Hux Oyayt
B3aMMOJICICTBOBATh MEX Ay co00ii? Hamummre ypaBHeHUs peakIifii 1 Ha30BUTE 00pa3yroIuecs BEIIeCTBa.

2. Hanumure ypaBHEHUs peakliii, C MOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH CIEAYIOLINE TPEBPAICHUS:
’ 2~ Ca(OH),
Ca — CaO ~ 4
3™ CaCl,

3. Yem CXOJHBI U YEM pa3JINYArOTCA M0 COCTABY OCHOBAHHUC U coab? OTBET MOSCHUTE npuMepamu.

4.0keup cepsl (V) maccoit 16 rpamm MoIHOCTBIO TpopearupoBai ¢ Bogoi. Haliqure maccy M KOJIMYeCTBO BelllecTBa 00pa3oBaBLIeHCs
KHCIIOTBI.

KonTtpoabnas padora Ne 4

Tema: «Xumuueckas cea3b. OBP»



| ypoBeHn

1.Kakue u3 cnemyrommx peakuuii spisitorcss OBP

a) KOH + CuCl, —» KCl+ Cu(OH), ) Cu(OH)2 — CuO + H,0

6) KBr+ Cl,— KCI1 + Br 3) Zn+ H2SO4 — ZnSOs+ H2p
B) Fe(OH)s: — Fe203 + H20 u) NaNOz— NaNO2 + O21
r) Pb(NOz)2 — PbO +NO; +O; k) MgSOs + NaOH — Mg(OH)2 + NaSO4

1) K+ Cl:— KClI

e) Fe+ Cl2 — FeCls

2.3aKkoHYUTE YpaBHCHUA CICAYIOMIUX IMTPOLECCOB. Vxkaxure OKHCJIHTECIIN, BOCCTAHOBUTCIN,; TPOLUECCHI OKHUCICHW A, BOCCTAHOBJICHU .

a) Al°-3e = e) Fe+e =

6) S™+8e = X) Br2+2e —
B) N?3-5¢ = 3) Mn"-5e —
r) P39 Pp*® ) Cu™?— Cu'
n) CI*™— C1*7 k) N™?— N3

Il ypoBenn

PaccTtaBpTe K03 PUIIMEHTH METOAOM JIEKTPOHHOTO OanaHca. Y KaKUTe OKUCIUTENb, BOCCTAHOBUTEIb.



a) C+HNOz — CO2 +NO +H20 k) HCI+ O2,— H20 +Cl

6) Cu+ HNO3 — Cu(NOs)2 + NO + H20 3) HS+ 02— SO2+H0

B) NHs+ O2,— NO + H20 u) H2S04 + Cu — SOz + H20 + CuSOg4
r) P:0s+C—P+CO k) Zn+ HNO3 — Zn(NO3)2 + NO + H20
n) H2S04 +C — CO2 + SO2 + H20

e) NaClO +P — NaCl + P20s

III ypoBeHnsn

1.Metoaom snekTpoHHOTO OanaHca coctaBbTe ypaBHeHUs1 OBP, KoTOpBIE MpOTEKAIOT MO cCXemMaMm
a) PbO2 + MnSO4 + HNO3z — PbSO4 +Pb( NO3z)2 + HMnO4 + H20

6) P+ HNO3 + H,O — H3PO4 + NO

B) NH3 + KMnO4 +KOH — KNO3 + Ko2MnO4 + H20

r) Nal + NalO3z + H2SO4 — I + NaxSO4 + H20

1) HoS + K2Cr207 + H2SO4 — S + Cr2(S04)3 + K2SO4 + H20

e) KoCr,07 + HCIO4 + HI — Cr(ClO4)3 + KCIO4 + 12 + H20

x) Fe(NOz3)2 + HNO3z — Fe(NO3)3 + NO + H2O

2.PacctaBbTe KOADPUITUEHTHI . YKKHUTE TUITBI PEAKITUH.



| v
a) Fe(OH)3 — Fe203 — Fe2(S04)3 — BaSOs

0
Fe

| v
0) Na — NaOH — Na3PO4 — Ba3(PO4)2
!

Na,COsz v |
B) Al — éleg — AI(NO3)3 —|> Al(OH)s3

v |

r) S — SO2 — Na»SO3 — CaSOs3

Na — NaOH—

KonTpoJubnas pa6ora 8 knace
«OKHCJINTETHbHO-BOCCTAHOBHUTEIbHBIE P€aKknuu. XumMuueckasi CB3b. CTpoe}me aToMa»

Bapmuanr 1



1.OnpenenuTe YnucIo daeMEeHTapHBIX YacTHIl B aToMax Ne 3, 9,14(p, e, H)

2. DNeMeHT, UMEIOIHNH JIEKTPOHHOE cTpoeHue: 2,8,1, sBisercs

A) Hatpuii, b) kanuii, B) xmop, I') apron

3. Onpenenurte TUN XUMUYECKOHN CBSA3U B KAXKJIOM COCTMHEHUH:

ZnBrz, Hz2, HCI, Al;Ss, CaO, Clz, H2S, NaCl,

4.0npenenure CTENEHU OKUCICHUS HJIEMEHTOB B CIIEIYIOLIUX BEIIECTBAX:

BaCl ,LiOH, NO,Ca3(PO4)2, Mg(NOs)2, Os..

5.PaccraBbTe KO3QPUIMCHTH B OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIHSIX METOJOM
3JIEKTPOHHOTO OanaHca:

a) Fe + O — Fex0O3

6) N2+ Ho — NHs

6. Onpenenure maccy cynb(huaa Kaiablys, KOTOPBI 00pa3zyeTcs
B pe3yJbTaTe Peakluy MEX/y KaJlblIueM Maccoil 8T ¥ JIOCTaTOYHBIM KOJUYECTBOM CEpPHI.

Bapuanr 2

1. Onpenenute ynciao daeMEHTApHBIX YacTull B atTomax Ne 5, 11,16 (p, e, H)

2. DIEeMEeHT, UMEIOIINI 3JIEKTPOHHOE CTpoeHue: 2,8,7, aBisieTcs

A) narpuii, b) xanuit, B) xiop, I') apron

3. Omnpenenure TUI XUMHUYECKOU CBSI3H B KaXKIOM COCAUHEHUU:

NaCl,Br2, HI, Ni»Ss, CaHz, Oz, CoHs

4.0npenenure CTENEHb OKUCIEHUS KaXKI0TO AJIEMEHTa B COETMHEHUSIX

NaOH, Caz(POas)2, MgSOs, AICIl3, K20, Oo.

5.PacctaBpTe KOOQPUIMEHTH B OKUCIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKIIUSIX METOJOM
ANEKTPOHHOTO OasaHca:

a) CuCl, + Al — AICIz +Cu

6) NHz + O — N2 + HO

6.11pu B3auMonelicTBUN a30THOM KUCHOTHI ¢ 8T okcuaa meau(ll) momyunnu
cosib U BOoAy. Paccunraiite Maccy MOJy4eHHOU COJIH.



OneHka 3KcNepIMeHTAJbHBIX YMEeHHUI (B Mpouecce BbINOJTHEHUSIIPAKTHYECKUX PA0OTIONHCTPYKINH)
[IpakTyeckue paboThl IO XMMUHU BBIIOJIHSIOTCS B TETPAAAX JUIs
MpaKTUYeCKUXpadoT. I [pHoreHNBaHUNOTYETAITOBBITIOTHEHUIONIPAKTUYECKOHPAOOTHIOCO00€ BHUMAHUE YACTSIETCS KAUeCTBY U TOJTHOTE
CaMOCTOSITEJIbHBIX BBIBOJIOBYYEHHUKA.

KonnyectBonpakTuaeckuxpadboTonpeeeHOBIIPOrpaMMe.

Bredenne yueOHOT0 roma TeTpaauiIAnpakTHICCKUXPaOOTXPaHUTCSABIIKOJIE.
OTrmeTka«S»:

DKCIEPUMEHT BBITIOJHEH MOJHOCTHIO. CrelTaHbl MPaBUIIbHBIC HAOI0ICHUS UBBIBOJIBI,
SKCIIEPUMEHT OCYIIECTBIICH IO TUIaHy, C YY€TOM TEXHUKU 0€30MaCHOCTHHUIIPABIII
paboThICBELIECTBAMUUTIPUOOPAMU,TIPOSBICHBI OPTraHU3AIIHOHHO-TPYOBBICYMEHHUS
(Mo Iep)KUBACTCAYMCTOTAPAOOUETOMECTA, TOPSTOKHACTOJIC, 5 KOHOMHOUCITIOJIB3YIOTCS

PEaKTHBBI).

JlonyiieHbIHe00 €€ IByX HECYIIECTBEHHBIX OO OKITPHOGOPMIIEHUMPAOOTHI.

Ormerka«d»:

PaboTaBbInosHeHa,C/1€TaHbIIPaBUIIbHBIEHAOIIOACHUANBBIBOIbI : IKCIIEPUMEHT BBIITOJIHEH HEMIOJIHO WM HaOII01al0TCS
HECYIeCTBEHHbICOINOKNBPaOOTECBEIIeCTBAMUUIIPHOOpAMH.

Ormerka«3d»:

OTBeTHENOIHbIN,pab0TaBbINOIHEHATIPAaBUILHOHEMEHEE, YeMHAIIOJIOBUHY, JIOMYIIIEHA CYIIeCTBEHHas OMMOKa (B X0e
AKCIIEPUMEHTA,BOOBICHEHNH,BopopMieHnnpadboTsl, o T bnpupadoTecseniecTBaMunupudbopaMu ), KOTOPYIOyJalliuHCAUCIPABIISET
norpeboBaHuto yuurens. Jlomyckaercs opopmiieHue paboTsl 0e3 3anucruypaBHEHUpeaKIuii.

DKCIEpUMEHT MOJIHOCTHIO BBIIIOJHEH B COOTBETCTBUU C MHCTPYKLUSAMH MIIPaBUIIAMUTEXHUKHOE30I1aCHOCTH, HOpaOoTaHe
odopmIieHa.

OTmerka«2y:

BrinonHeHO MeHee MOJI0BUHBI padoThI; TOMYIIEHBI ABE WU O0Jiee CyIeCTBEHHBIEOIMUOKUBXO0/I€ dKCIIepUMeHTa. B
o0bsicHeHUH,BoopMiteHupadboThl, o Thrpu padore ¢ BemecTBaMu U IpUOOpaMu), KOTOPbIE YHALTUICS HE MOKETUCTIPABUTD.
OTtpaboTKanpakTHYeCKUXPAaOOTHEIPETyCMaTPUBACTCATIPUOTCYTCTBIH YUYaIIErocsi Ha MPaKTUYeCKO paboTe, Ipu BHITOJTHEHUN
YKa3aHHBIXPAOOTHAOTMETKY«2.

OTCYTCTBHHU YUALICTOCA Ha HpaKTHQCCKOﬁ pa60Te, ITPU BBIITOJIHCHUU YKaSaHHBIXpa60THaOTMCTKy«2».

Ne | HazBanme npaktudeckoit | [{udposoii pecypc bubnuorpadudueckuit maTepuan




1/ | paboThI
1|
1 | [Ipuemsbl 6e30macHOM https://drive.google.com/file/d/11kp5 | Xumus: 8-iikiacc:06a30BbIilypOBEHb: Y41€OHUK
paGoTHI ¢ 4chORjg1wcUV7YOjDEgnjhd TK6iU /0.C.TI'abpuensn, U.I'.Octpoymos, C.A.Crnaakos.- 5-
060pPY/IOBAHIEM H Iview eus., nepepad.-Mocka:lIpocsemenue,2023.
BemecTamm. CIpoeHHs Xumus 8 kmace: yue6. st obmeobpa3oBar.
’ opranmzaiuii / I'.E. Pymsutuc, ®©.I'. ®enpaman — 8 —
TLIaMCHI u3a. — M. IIpocsemenue, 2019 ctp.14
2 | Ouncrka MoBapeHHOM https://drive.google.com/file/d/IHB9 | Xumus 8§ knacc: yue6. Jlns obeobpasosar.
COJIH ws3FbgAH8wk- opranmzauii / I'.E. Pymsutuc, ®@.I'. ®enpaman — 8 —¢
uapkVo8MVOUtD6GA9/view usa. — M. TIpocenienue, 2019 crp.19
3 | IMonyuenwue u cBoiictBa | https://drive.google.com/file/d/12p_S | Xumus: 8-iiknacc:0a30BbIiiypOBEHb: YUCOHUK
KHCIIOpO/Ia kwC6CKAt_FNQVxwwFFmKmoWw | /0.C.I'abpuensu, U.I".Octpoymos, C.A.Cnaakos.- 5-
Yg18Y view eus., nmepepad.-Mocksa:IIpocBenienue,2023.
Xumus:8 knace: yue0. Jlis o6meobpazoBart.
opranuzaiuii / I'.E. Pynzutuc, @.I'. ®enpaman — 8 —e
u3a. — M. Ilpocsemenue, 2019 ctp.84
4 | TlpurororienuepactBop | https://drive.google.com/file/d/1kZW | Xuwmus: 8-if kimacc:0a30BBIi YPOBEHB: YICOHHK

OBCOJIEHC
ONpeAeIeHHONMACCOBOM
JI0JIEUpAaCTBOPEHHOT OBE
niecTa

mtFprO2WGnlY O9WGL002T87i2g
TCnlview

/O.C.T'abpuensn, U.I'.Octpoymos, C.A.CnaakoB.- 5-
eus., nepepad.-Mocksa:[Ipocsemnienue,2023.

Xumus 8 kimacc:y4e6. [ns obuieoOpazoBar. opranuzauit
/ T.E. Pymsutuc, ®.I'. ®enpaman — 8 —e uzn. — M.
IIpocsemenue, 2019 crp.118




Pemenneskcniepumentan | https://drive.google.com/file/d/114RE | Xumus: 8-ikinacc:0a30BbIypOBEHB: YUCOHUK
bHbIX3a1a40TeMe "BaxkH | yOLMYPIj7JeRONLK9Khvuv2HPZB | /O.C.I'abpuens, U.I'.Ocrpoymos, C.A.Cnazkos.- 5-

CHILIUEKIIaCChI t/view eus ., nepepad.-Mocksa:[Ipocsemnienue,2023.
Heoprannueckuxcoeanx Xumus 8 kimace: yue6. s oGeoOpa3osar.
eHun". opranuzarnuii / I'.E. Pymsutuc, ®.I'. ®enpaman — 8 —¢

u3a. — M. Ilpocsemienue, 2019 ctp.165




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

Xumust: 8-if kimacc:6a30BwIid ypoBeHb: yueOHuk /O.C.I"abpuensH, .I".OctpoymoB,
C.A.Cnankos.- 5-e u3z., nepepad.-Mocksa:IIpocsemienne,2023.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Xumust: 8-i knacc:0a30Bbli ypoBeHb: yueOHuK /O.C.I"abpuensn, U.I.Octpoymos,
C.A.Cnankos.- 5-e u3z., nepepad.-Mocksa:IIpocsemenne,2023.

Xumus. 8 kiacc: yaeOHuK i o0eodpazoBarenbHbix opranuzanmii / I.E. Pynsutuc, ©.I'.
®denpapman. - 2-¢ u3a. - M. : IIpocsemenue, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
but6mmoreka [{OK

POUI Poccuiickas anextponHas mkosna https://resh.edu.ru

MDBIUI (MockoBckas 35eKTpoHHas mikoia) https://school.mos.ru/

OtxperTeiit 6ank ®UIIN https://fipi.ru

POIII Poccuiickas anmexTpoHHas mikoja https://resh.edu.ru

Pemry OI'D https://chem-oge.sdamagia.ru/

https://www.yaklass.ru/

https://m.edsoo.ru/ff0d61c6

https://m.edsoo.ru/ff0d542e
[Tporpamma aist coznanus npesentanuu  MicrosoftPowerPoint.
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