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HOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTI'O 00IEro 0Opa3oBaHMs COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTEeNbHOM MPOrpaMMbl OCHOBHOT'O
oOuiero oOpaszoBanusi, npexacrasieHHblx B PI'OC OO0, a Taxke Ha OCHOBE (enepabHOI
paboueil mporpaMMbl BOCIIUTAHUSA U C YU4ETOM KOHIENLUHU HPENnoJiaBaHus y4eOHOro npeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusax Poccuiickoit denepanuu.

[IporpamMMa mo xumMuu Aa€T OpeACTaBIEHHWE O LENsIX, OOIed crpareruu oOydeHus,
BOCIIUTAHUA M PA3BUTHUA OOYYAIOIIMXCSA CpPEACTBAMHU Y4YyeOHOro IpeaMeTa, yCTaHaBJIMBAET
00s13aTeNbHOE NPEIMETHOE COJIEpIKaHKe, IMpeaycMaTpUBaeT paclpeesieHue ero o KiaccaM u
CTPYKTYPUPOBAHHUE I10 PA3ACIIaM U TEMaM IIPOrPAMMBI [T0 XUMHUH, OIPEIENISET KOJINIECTBEHHBIC
U KauyeCTBEHHBbIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IOCJIEI0BaTENbHOCTh
W3Y4YEHUS XUMHUU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4e€OHOIO
Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeensieT BO3MOXKHOCTH peaAMeTa Jis
peanu3anuy TpeOOBaHUIl K pe3ynbTaTaM OCBOSHHsSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOTO 00111€r0 00pa30BaHus, a TaKke TPeOOBAHUN K pe3ynbTataM 00y4eHUs] XUMHUH
Ha YypOBHE LeNed H3yd4eHUus MpeaMeTa M OCHOBHBIX BHUJAOB Y4€OHO-TIO3HABATEIbHOM
JeSITEIbHOCTH 00y4aroIerocs o OCBOCHUIO y4eOHOTO COIepIKaHUS.

3HaHHE XUMUU CIIY>)KUT OCHOBOH 111 (POPMHUPOBAHUS MUPOBO33pEHHUS 00Yy4arOIIErocs, ero
MIPEICTABICHUI O MaTEpUAIbHOM €IMHCTBE MUPa, BAYKHYIO POJIb UTPAIOT (hOpMUpyeMble XUMHUEH
MIPEICTABICHUS O B3aMMOIIPEBPAILCHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MIPUPOJIE, O MYTAX
pemieHust TI00albHBIX MpoOJEeM YCTOHYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOM,
9HEPreTUYECKOM, MUIIEBOM U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3/IpaBOOXPAHEHHS.

N3ydenue xumuu:

CHOCOOCTBYET peajau3ald BO3MOXHOCTEH M caMopa3BUTHS U (OpPMUPOBaHUS
KYJIBTYpBI IMYHOCTH, €€ 0011ei U PyHKIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOpPMHpOBaHHE MBIIUIEHHUS] U TBOPUECKUX CIOCOOHOCTEN oOyuaromuxcs,
HaBBIKOB  MX  CAMOCTOSITENIbHOW  y4eOHOW  JeATeNIbHOCTH,  AKCIHEPUMEHTAIbHBIX U
UCCIIEZIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEIHEBHOMW JKM3HH, TaK U B
po¢eCCUOHAIBHON AEATENbHOCTH;

3HaKOMHUT CO CHeUu(pUKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1LIE€JIOCTHOIO
B3IJIAIa HA €AMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM ATAloM B (JOPMHPOBAHUHT
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00Y4atoLUXCs;

CHocOOCTBYET ()OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMSAM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B HKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronmxcs.

JlaHHble HampaBieHHS B OOYYEHHH XMMHU 00ECHEeUMBAIOTCS CHEUU(UKON CcOomepiKaHus
yuyeOHOro mpeaMeTa, KOTOPBIM SBISETCS IEJaroruuyeckd aJalnTUPOBAHHBIM OTpa)kKeHUEM
6a30B0Il HAyKH XMMUU HA ONpPeIeIEHHOM dTarne e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIETO OOpa30BaHUs OPHEHTHPOBAH HAa OCBOCHHE
00y4aroIMMUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATHH XMMHUHU, OCHOB HEOPraHUYECKON XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUYUMBIX OHATUN OPraHUYECKON XUMUH.

CrpykTypa comepkaHUsl MIPOrpaMMbl 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. ConepskaHue CKIAIbIBACTCA U3 CHUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYeckod peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl IO MPUHIUIY IOCJIEJOBATEIbHOIO Pa3BUTHSA 3HAHMNH Ha OCHOBE
TEOPETUYECKHUX IIPEICTABICHUN PA3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepuoanueckoro 3akona [[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— Y4EeHHsI O CTPOCHHH aToMa U XMMHUYECKOH CBSI3H;

— MPE/ICTaBICHUH 00 NEKTPOIUTUUECKON TUCCOIUAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS paccMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHU TOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEJOBATENILHO OT OJIHOTO YPOBHS K JIPyromy,
BBIMOJIHAS (DYHKIMU OOBSICHEHUS M MPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHS U BO3MOXKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHSI U MTOJTyYEHHUS NU3y4aeMbIX BEIIECTB.

OcBoeHre MNPOrpaMMbl IO XUMHH CIIOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHHUS O
XUMUYECKON COCTaBISIOIIEH HAyYHOM KapTUHBI MHUpPA B JIOTHKE €€ CUCTEMHON IIPUPOJBI,
LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHUIO U METO/aM MO3HaHUA B Hayke. M3ydeHnue Xxumuu
IPOUCXOIUT C TPUBJICYCHHEM 3HAHUM M3 paHee U3YYCHHBIX YUEOHBIX MPEIMETOB:
«Okpyxaromuii Mup», «buonorus. 5-7 knacce» u «®dusnka. 7 Kaacey.

[Ipu u3yyeHN XUMUHN TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XUMHUECKON HAYKHU KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUYECKOIN NEATEIbHOCTH YeJIOBeKa U KaK OHOTO
13 KOMIIOHEHTOB MHPOBOM KYJIbTYpbl. 3ajada y4eOHOro NpeaMeTa COCTOMT B (hOPMHUPOBAHUU
CHUCTEMbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (HAKTOB, MOHITHH, 3aKOHOB M TEOPETHUYECKHX
MIOJIOKEHUH, JIOCTYNHBIX OOOOIIEHWH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
MPUOOIIEHNN K HayYHBIM METO/IaM MO3HaHUS MIPU U3YYEHHUH BELLECTB U XUMUYECKUX pEaKlUi, B
(GOpMHpPOBAaHMM W pPa3BUTHM [103HABATEJNbHBIX YMEHMH M MX HNpPUMEHEHMH B Yy4eOHO-
MO3HABATENBHON M yU4eOHO-HCCIIEIOBATEIBCKON JIEATEIBHOCTH, OCBOCHUN TPAaBUII 0€30T1acCHOTO
oOpallleHus C BelIeCTBAMU B TOBCEIHEBHOI KU3HU.

[lpyn M3ydyeHMH XMMHU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHUE
MIPUOOPENN TAKUE 1IN, KaK:

— (hopmupoBaHNEe MHTEIIEKTYaIbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMUIO,
COTPY/IHUYECTBY, CAMOCTOSTEIILHOMY MPHHATUIO PpEIICHUH, CHOCOOHOM aJanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KHU3HU;

— HaNpaBJIeHHOCTh OOYyYeHHs Ha CHCTEMaTHYeCKoe MPUOOIIEHHE OO0YyJaroIuXcs K
CaMOCTOSITEJIBHOM ~ IO3HABAaTENIbHOM  JEATENbHOCTH,  HAy4dHbIM  METOAAM  IIO3HAHUS,
(hopMUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecreyeHue YCIOBUH, CIOCOOCTBYIOIIMX HPUOOPETEHUIO OOYYAIOUIMMHUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHMSI, KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUAOB JESATEIbHOCTH;

— (hopmupoBanue obmel QyHKIIMOHATFHONW U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YlCclie YMEHUH OOBSICHATH M OLIEHHWBATDH SIBICHUS OKPYXKAIOLIETO MHUpa, MCHOJb3Yysl 3HAHUS U
OTBIT, TOJIYYEHHBIE MpPH M3YyYCHUH XUMUHU, NPUMEHATh HX TPU pELUICHUH MpodieM B
IIOBCETHEBHOU KU3HU U TPYIOBOM NEATECIBHOCTH;

— (GopmupoBaHue y 00y4arOMNUXCsl TYMAHUCTUYECKUX OTHOIIEHUN, TOHUMAHUS LIEHHOCTH
XMMHUYECKUX 3HAHUU U1 BBIPAOOTKH SKOJIOTMYECKH I1eJ1IeCO00pa3HOro MoBeieHUs B OBITY U
TPYIOBOM AEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBBbS M OKPYXKAIOWIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHUBALIMHU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKMX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npo¢uIIsl ¥ HAMPABJICHHOCTH JAIBHEHUIIIETO 00yUeHUS.

OO11ee 4nCiIoO 4acoB, OTBEAEHHBIX JJISI M3YUEHHs] XUMUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, cocTaBisieT 136 yacoB: B 8 kimacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).



COJEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaJbHBbIC XMMUYECKHE TOHSATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XHMHS B CHUCTeME HayK. Tema u
BemecTtBa. dusnmyeckue CBONUCTBAa BEHIECTB. ArperatHoe cocTosiHue BemecTB. [lonsatue o
MeTO/[ax MO3HaHus B XUMHU. YHcThie BemecTBa U cMecH. CriocoObl pa3esieHus CMECeH.

ATOMBI W MOJIEKYJIbl. XUMUYECKUE HIeMEHTbl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
[IpocTble u cnoXxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass (opmyna. BaleHTHOCTb aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemecTB. OTHOCHUTENbHAA aTOMHAs Macca. OTHOCUTENIbHAST MOJIEKYJIsIpHAs
Macca. MaccoBast 105151 XMMUYECKOTO JIEMEHTA B COEIUHEHUH.

KommuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA, MAcChl U
Yyclia CTPYKTYPHBIX eIMHUIL BeriecTBa. PacuéTel mo Gpopmynam XUMHUYECKUX COETMHEHUH.

@usnyeckue U XMMHUYECKHUE SBICHUS. XUMUYECKas peakiuss U €€ INPU3HAKU. 3aKOH
COXpaHEHMs MAacChl BEIECTB. XUMHUUECKHe ypaBHeHUs. Knaccupukanys XuMUUECKUX peaKiuii
(coennHEeHMS, pa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM IMOCYJ0i, mpaBuwiaMu paboThl B jabopatopuu U INpuéMamu
oOpamieHus ¢ ga0opaTOpHBIM O00OpPYJOBAHHMEM, HM3yYEHHE M ONHMCAaHUE (PU3MUECKUX CBOUCTB
00pa3IioB HEOPTraHMYECKUX BEIIECTB, HAOII0IeHnEe (Pr3ndecKkux (TUIaBIICHHE BOCKA, TASTHUE JIbA,
pacTHpaHue caxapa B CTYIKe, KHTIEHUE M KOHJIEHCALUsl BOJbI) U XUMHUYECKHUX (TOpeHue CBEYH,
MIPOKAJIMBAHUE METHON MPOBOJIOKH, B3aMMOJIEHCTBHE MeJla C KUCIOTON) sIBJICHUH, HaOJIt0JeHHe
U ONHCAaHME TMPU3HAKOB MPOTEKaHWsI XHMHUYECKUX peakuuid (pa3jioxeHue caxapa,
B3aMMOJICIICTBIE CEPHON KHUCIOTHI C XJIOpUIOM Oapus, pasznoxkenue ruapokcuna meau (1) npu
HarpeBaHWM, B3auMojeiicTBue xeneza ¢ pactBopoM coimu menu (), m3ydenume crmocoGoB
paszienieHus cMeced: C IOMOIIbI0 MarHurta, (QUIbTPOBAHME, BbINApUBAaHUE, JAUCTUIUIALNSA,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKM TOBAPEHHOM coNM, HaONIOJCHHWE W OINHCaHUE
pe3yJabTaTOB IPOBEIEHUS OIBITA, WIUIHOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/1aHHE
MOJIeNIe MOJIEKYI (ITapOCTEPKHEBBIX ).

Ba:kueiinue npeacraBuTe/ M HEOPraHUYECKUX BelleCTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37I€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucimopoaa B npupoe, GU3nIecKue 1 XUMUIECKHE CBOMCTBA (PEaKIMK TOPEHHUS ).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl MOMY4YEeHHUS KHUCIOpoJa B J1abOpaTopuu u
npoMblieHHOCTH. KpyroBopot kuciopoaa B mpupone. O30H — auioTpomnHasi MOAU(pUKALUs
KHCJIOPO/IA.

TennoBoil 3¢ ¢pekT XUMHUYECKOW peaklud, TEePMOXUMHUYECKUE YpaBHEHMS, 3K30- U
SHAOTEPMHUYECKHE peakUuu. TOomIuMBO: Yroib W MeTaH. 3arps3HEHHE BO3/yXa, YCHJIEHUE
MApHUKOBOIO AP eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxokaeHue BoaOpoAa B NPHUPOJE,
(u3nueckue u XUMHUYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI rmostydeHus. Kuciorsl u comnu.

MossipHblii 00bEM ra30B. Pacu€Thl 10 XUMHUUYECKUM YPaBHEHHSIM.

®usnueckue cBoiicTBa BOAbpl. Boma kak pactBopurens. PactBopbl. Haceluennsie u
HEHACBIIEHHBbIE pacTBOpPBI. PacTBOpHMMOCTh BellecTB B BojJe. MaccoBasi 10Js BELIECTBA B
pactBope. XuMHUecKHe cBoicTBa BoAbl. OcHOBaHMA. Poib pacTBOpPOB B NMPHUPOJAE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoAe. 3arps3HEHUE NMPUPOIHBIX BoA. OXpaHa U OUYMCTKA
MPUPOJHBIX BOJ.



Knaccudukanmus nHeopranmdyeckux coeauneHuid. Oxcunwl. Knaccuduxanust OKCHIOB:
coneo0Opa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) U HecoleoOpa3yromue. HoMeHkaTypa
okcu0B. U3nyecKre U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyyenue okcuaos.

OcHoBanms. Krnaccudukanuss ocCHOBaHMN: IMIETOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknatypa ocHoBanmii. duznueckne W XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHUM.

Kucnorsl. Knaccudukanus kucnor. Homenknatypa kucinor. @usnyeckue ¥ XUMHUUECKUE
cBoiicTBa KucaoT. Psag aktuBHoctn MmetauioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coisieil. @usznueckue M XUMHUYECKUe CcBoiicTBa coiieid. Ilomyuenue
COJICH.

I'eneTndeckas cBsI3b MEXKIYy KJIacCaMU HEOPraHUYECKHUX COCTMHEHHM.

Xumuueckuii IKcnepumenm:

KAaueCTBEHHOE ONPEJIEIICHUE COJIEPKaHUs KHUCIOpOo/ia B BO3JlyXe, MOIy4eHHUe, coOupaHue,
pacmo3HaBaHUE U U3YyYEHHUE CBOMICTB KHUCJIOpOJa, HAOIIOJEHUE B3aMMOJACHCTBHS BEIIECTB C
KHCIIOPOJIOM M YCJIOBUSI BOSHUKHOBEHHS U MPEKpAIICHUS TOpeHHs (IMoxkapa), 03HAKOMIICHHUE C
oOpa3liaMu OKCH/IOB U OINHMCAHHE MX CBOICTB, MOJy4eHHE, COOMpaHUE, DPACIIO3HABaHUE U
H3yYeHHE CBOWMCTB BoAoOpoAa (ropeHue), B3ammojeiicTBue Bomopoma ¢ okcumom wmeau (1)
(BO3MOXXHO HCIIOJIb30BaHME BHIEOMATEpUaNoB), HaOIIOeHHEe 00pa3I0B BEIIECTB KOJIMYECTBOM
1 Monb, HccnenoBaHne OCOOEHHOCTEH pacTBOPEHHUS BEILIECTB C Pa3IMYHOW PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIAECIEHHOM MaccoBOM J0JE€M pacTBOPEHHOIO BEILECTBA,
B3aUMOJICHCTBUE BOABI C MeTallaMd (HaTpueM M KaJblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpPHAIIOB), MCCIIEJOBaHHE OOPa3ll0B HEOPraHWYECKUX BELIECTB PA3TMYHBIX KIIACCOB,
HaONI0/IeHNe W3MEHEHHs] OKPAcKH WHIUKATOPOB B PACTBOPAX KHUCIIOT W INEJIOYeH, U3yuyeHue
B3aumojeicTBus okcupa menu (ll) ¢ pactBopoM cepHOMl KHUCIIOTBI, KHCIOT C MeTalllaMH,
peakuuil HeWTpanu3aluM, IOJIy4eHHE HEepaCTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJHOTO
MeTajlia IPYyTruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeiime
KJIACChl HEOPTraHUUYECKUX COCIMHEHUI».

Iepuoanyeckuii 3axkon u Ilepuoanueckasi cucrema xummuuyeckux 3jaementos . U.
MenpaesieeBa. CTpoeHne aToMOB. XUMH4YeCKasl CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBpie TOMBITKA KIACCU(PUKALUKA XHUMHUYECKHX »JJieMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENBHBIE METAUIbI, TAJOT€Hbl, HHEPTHBIE T'a3bl).
DneMeHTBI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuoamyeckas cucrema xXumuyeckux odneMmeHrtoB J[. WM.
MenpeneeBa. KopoTkonepuonnas u anuHHonepuogHas ¢opmbl [leproguueckoid cuUCTEMbI
xumuueckux snemeHToB JI. WM. MenneneeBa. Ilepuonbl u rpynmbl. DU3MYECKUNA CMBICHT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIILI JIEMEHTA.

Crpoenne aromoB. CoctaB atoMmMHbIX saep. W3orombl. Onektponbl. CrpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MePBbIX 20 XUMUYECKUX AJIeMEHTOB [leproaudeckoii CUCTEMBI
. W. MenneneeBa. XapakKTepUCTUKA XHMHYECKOIO 3JIEMEHTA IO €ro IOJIOKEHHID B
[Tepuoanueckoii cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTU M3MEHEHHUS pajinyca aTOMOB XUMUYECKHUX JIEMEHTOB, METAJUIMUECKUX U
HEMETAJNIMYECKUX CBOMCTB 110 TPYIIAaM U IEPUOIAM.

3nauenue llepuognueckoro 3akoHa u Ilepuognueckoil CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTUA HayKU U npakTuku. [[. . Mennenees — y4€HbIN U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas U HEMoJIsIpHas) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. MlOHHAs CBS3b.



Crenenb  okucieHus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipoueccs
OKHCJIEHUS U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

M3y4YeHHE OO0pa3IOB BEIIECTB METAIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCH]IA
LIMHKa C PAacTBOpPaMM KHCIOT U IIEJIouel, MPOBEJECHUE OMNbBITOB, WILTIOCTPUPYIOIIMX HpPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUil (FOpEeHUE, pEaKLIUU Pa3JI0KEeHUs, COSTUHEHUS).

Mesicnpedmemmnoie cea3u

Peann3anus MexnpeaMeTHBIX CBA3EH NPHU M3YYEHHH XUMHUHU B § KIIACCE OCYIIECTBIIAECTCS
yepe3 HCIOJb30BaHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK U TOHATHIA,
SIBJISTFOLLIMXCS] CHCTEMHBIMHU JIJISL OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO 1IHUKJIA.

OOmue ecTecTBEHHO-HAY4YHbIE MOHATHUSA: HAy4YHbIM (akT, TUIOTe3a, TEOpHs, 3aKOH,
aHanmM3, CHUHTE3,  KiIacCUpUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPHUMEHT,
MO/IEIUPOBaHUE, U3MEPEHNE, MO/IEIIb, SIBJICHHE.

®usuka: Marepusi, aToM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHJ, HW30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYNA, SJCKTPUUYECKHN 3apsiji, BEIIECTBO, TelO, O0BEM, arperatHoe
COCTOSIHUE BEILEeCTBA, ra3, (U3NYECKUE BEJIUYMHBI, €AMHMIIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, neixanue, 6uochepa.

l'eorpadusa: armocdepa, runpochepa, MHUHEpadbl, TOPHbIE MOPOJbI, IOJE3HbIE
HCKOIIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 xXuMHnueckasi peakius

[lepuonnueckuii 3akoH. Ilepuoamyeckas cucrema XuMHUecKUX dyemeHtoB JI. H.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJbLMs U HUX COCJUHEHUH B COOTBETCTBUHU C
I0JIOKEHHUEM JIEMEHTOB B [lepnondeckoil cucteMe U CTPOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XUMHUYECKOW CBSA3M. THUIBI KPUCTAIIIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIllECTBA OT TUIA KPUCTANIMYECKOW PEIIETKH M BHJAA XUMHUYECKOU
CBSI3HU.

Knaccudukanus u HOMEHKIATypa HEOPTAaHHMYECKUX BEIICCTB. XUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAILMXCS K Pa3IMYHbIM KJaccaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEILIECTB.

Krnaccudukanms XuMudeckux peakuui Mo pa3iuyHbIM MPU3HAKaM (110 YHUCITY U COCTaBy
YUaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TeIIoBOMY 3(dexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHHUS XHMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHIO KaTajlu3aropa). JK30- U
SHIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsiTne o cxopoctu xumuueckoil peakiuu. [lonstue 06 0OpaTHUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOTEHHBIX M TE€TEPOTCHHBIX peakuusx. [loHsTHe o
katanusze. [loHsATHE O XWMHYECKOM paBHOBeCHMH. DakTOpbl, BIUSIOUNIME HA CKOPOCTh
XMMHUUYECKON PEeaKIUU U MOJI0KEHNE XUMUYECKOTO PABHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, JJIEKTPOHHBIA OajaHC OKUCIMTEIbHO-
BOCCTAHOBUTENBHON peakuuu. CocTaBleHHWE YpPaBHEHUW OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a FIEKTPOHHOIO OalaHca.

Teopusi PAEKTPOTUTUYECKON NUCCONUALIMU. DJIEKTPOJIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
QHUOHBL. MeXaHu3M [HMCCOLMALMKM BEIIECTB C PAa3JIMYHBIMU BHUJAMH XUMUYECKOWU CBSI3HU.
Crenenp nucconuanuy. CUIbHBIE U CJ1a0bI€ AJIEKTPOJIUTHL.



Peakuun moHHOro oOMeHa. YCIIOBUS MPOTEKaHUs peakldil HOHHOrO OOMEHa, MOJHbIE U
COKpalllEHHbIE MOHHbIE ypaBHEHUS peakiuil. CBOICTBa KUCIIOT, OCHOBaHMHM M COJeil B CBETE
MpeiCTaBICHU 00 3JEKTPOIUTUYECKON auccouuanu. KadecTBeHHbIE peakiuy Ha HOHBL
[TonATHE O TUAPONU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJNIOB M HeMeTauioB (TpaduTa ¥ anMasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XHMHUYECKOW peaklHMd OT BO3JEHCTBUS pa3IMYHbIX
(hakTOpoB, HCCIEIOBAaHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOLMALIUN
KHMCJIOT, IIeJo4Yed M cojiell (BO3MOXHO MHCIIOJIb30BAaHME BHUJEO MAaTEpUAsIoB), IPOBEIECHUE
OTIBITOB, WUTIOCTPUPYIOIIMX MpPHU3HAKK MPOTEKaHMs peakiMii MOHHOTO oOMeHa (oOpazoBaHue
ocajJka, BbIJCJICHHE Tra3a, OOpa3oBaHHWE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peaklUuil (FOpeHHe, peaklUuu pa3ioXKeHHs, COSIUHEHMS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C TMOMOINBIO KAYECTBEHHBIX DPEaKIuil Ha HOHBI,
pelIeHNe FKCIIEPUMEHTAIbHBIX 3a/1ay.

HemeTtayuibl M MX coeJUHEHHUS

OOmass xapakTepucThKa rajnoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crernieHd okucieHusi. CTpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BELIECTB — TaJOT€HOB.
XuMu4eckue CBOWCTBAa Ha IMpHUMeEpe XJopa (B3aMMOAEHCTBHE C MeTajulaMH, HEMETaJUIaMH,
menoyamu).  Xnopoogopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOWCTBa, IOJIyYyeHHE,
npuMeHeHue. JleficTBue xiaopa 1 XJI0poBOAOPO/ia Ha OPraHu3M YeioBeKka. BaxkHeime Xaopuabl
Y UX HAXO0XJIEHHUE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsSI aTOMOB,
XapakTepHble CTerneHH OkucieHus. CTpoeHne M (pU3MUYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB —
KHCIIOpO/ia U cepbl. AJUIOTpPONHbIE MOIU(MUKAIIMYA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBojopoJ, CTpoeHue, (u3n4Yeckue M XUMHUUeckue cBoiicTBa. OKCHIBI cepbl Kak
MIPEICTaBUTENMN KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XMMHUYECKHE CBOMCTBA
(obmme Kak MpeACTaBUTENs Kiacca KHCIOT M crenuduyeckue). XUMHUYECKUE peakluy,
Jeallde B OCHOBE IMPOMBIIUICHHOTO croco0a MoNydyeHHs CepHOM KucioTel. llpumenenue
cepHoit kuciotel. Cosli CepHOM KUCIIOTHI, KAYEeCTBEHHAsI peakIus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COECINMHEHUH B npupone. XHUMHUUYECKOE 3arpsA3HEHHE OKpYKAIOLEH cpeabl
COCJMHEHUSIMH Cepbl (KHCIOTHBIE IOXIHU, 3arpsA3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MIpeI0TBPALLECHUS.

OOmas xapaktepucTuka 35eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHHUsA. A30T, paclpocTpaHeHHE B MpHUpojae, (QU3NYECKUE WU
XUMHUeckue cBoiictBa. KpyroBopot a3ora B npupoje. AMMHAK, €ro (GU3nueckre U XUuMUYeCKue
CBOWCTBa, MoJlyueHHe 1 npuMenenue. Conu aMMOHHUS, UX (PU3NYECKUe U XUMUUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakiys Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJy4YeHHE,
¢usnyeckue M XMMHUYECKHE CBOMCTBa (0OlIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenupuyeckne). Mcnoiap3oBaHWE HUTPATOB W COJEH aMMOHHUS B KaueCTBE MHHEPAIBbHBIX
ynoopeHuii. XuMUYECKOe 3arpsi3HEHUE OKPYKAIOUIEH Cpeabl COSNTMHEHUSIMHU a30Ta (KUCIOTHBIC
JIOXK/IM, 3arpsi3HEHUE BO31yXa, MOYBBl U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMUA
dochopa, puznyeckne n xummueckue cpoiicta. Oxcun docdopa (V) u pochopnas kuciora,
¢u3nueckue W XMMHYECKHUE CBOIicTBa, mosyueHue. lcmonb3oBanue QocharoB B KayecTBe
MUHEPAIbHBIX YA00pEHHH.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTETNIEHU OKUCIICHHUS. YTJEepo/l, aJUIOTPOIHbIe MOAU(UKAIINH, PaCIPOCTPAHEHHE B



npupoje, GU3nUecKue u XMMU4Ieckue cBoiictBa. Ancop6Ouust. Kpyropopot yriiepoaa B mpupo/e.
Oxcunpl yraepona, ux GU3NIECKUe ¥ XUMUYCCKHE CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBL,
MOJIyYeHHE U TPUMEHEHHE. DKOJOrHYeCKUe MpoOeMbl, CBA3aHHbIC ¢ OKcHuaoM yriepoaa (1V),
TUIIOTE3a TJI00aJbHOI0 MOTEIICHU KJIMMaTta, MapHUKOBbIM 3¢ dekt. YrompHas kuciora u eé
coiM, UX (U3MYECKHEe M XMMHUYECKHE CBOMICTBa, MONydYeHHEe U NpuMmeHeHHe. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcmonp3oBanue  kapOoHaTOB B OBITY, MEIUIUHE,
IIPOMBIIIJIEHHOCTH U CEIILCKOM XO034HCTBE.

[lepBoHavasibHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAaX KAK O COEIMHEHHSX yIriepoja
(MetaHn, 9TaH, STUJICH, alleTWUJICH, O9TaHOJN, TIUIEPUH, YKCycHas Kkuciota). [Ipuponnsie
WCTOYHHUKH YTJIIEBOJOPOJOB (Yrojib, HPUPOAHBIA Ta3, He(Th), MPOAYKTH HX MepepabOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIICHHOCTH. [ToHATHE 0 OMOIOTHYECKH Ba)KHBIX BEIECTBAX:
KHpax, Oelkax, YriaeBoJax — M HMX pOJM B JKU3HM 4YelloBeKa. MarepuaiabHOE €IMHCTBO
OpraHMYECKHUX U HEOPraHMUECKUX COECTUHEHUH.

Kpemuuii, ero Qusnyeckue W XUMHUYECKHE CBOICTBa, MOJy4eHHE U MPUMEHEHHE.
Coenunenuss kpemHusi B npupone. OOmme mnpencraBieHuss o0 okcuge kpemuus (V) u
KpeMHUueBoil kuciote. CUIIMKATHI, UX UCIIOIb30BaHUE B OBITY, B IPOMBIIIEHHOCTH. BaxkHeilmne
CTPOUTENIbHBIE MAaTepHajbl: KepamHKa, CTEKJIO0, IEMEHT, OeToH, ene300eToH. [Ipobremsr
0€3011aCHOT0 MCII0JIb30BAaHMSI CTPOUTEIBHBIX MATEPHAJIOB B TOBCEHEBHOM KU3HHU.

Xumuueckuii IKCcnepumenm:

n3yuyeHHe 00pa3lloB HEOPTaHMUECKUX BEIECTB, CBOMCTB COJITHOM KHUCIIOTHI, MIPOBEJCHHE
KayeCTBEHHBIX PEaKIWi Ha XJIOPUA-WOHBI W HAOIIOJCHHUE NMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaroue (GU3NYECKUe U XUMHYECKHE CBOMCTBA rajOreHOB U MX COCIUHEHHH (BO3MOXKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE C 0Opas3laMu XJIOpPHIOB (TAJIOreHUIOB),
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMU (BO3MOXXHO MCHOJIb30BaHUE
BUJCOMaTEepHalioB), HaOmIOJeHHe Tmpolecca OOyriauBaHUS — caxapa TOJ  JCHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYE€HHE XUMHUECKUX CBOICTB pa3z0aBiIeHHOW CEpHOM
KHCJIOTHI, TIPOBE/ICHUE KAYEeCTBEHHOH peakiuy Ha CyabpaT-HOH W HAONIOJIEHHE NpH3HAKa e
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWMCTBAMHU a30Ta, gocdopa ¥ MX COeTMHEHUMN
(BO3MOXKHO HMCITONIB30BaHKUE BUACOMATEPHATIOB), 00pa3liaMu a30THBIX U (pochOpHBIX yrnoOpeHuii,
MoJlyueHue, coOupaHue, paclo3HaBaHWE M H3YYCHHE CBOICTB aMMHaka, IpPOBEJCHUE
KayeCTBEHHBIX peakIMi Ha HOH aMMOHMS U (ochaT-uOH U H3Yy4YEeHUE MPHU3HAKOB UX
MIPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
WCIIOJIb30BaHNE BHJIEOMATEPUANIOB), M3y4YE€HHE MOJeNeH KPUCTAIUIMUECKHX PEIETOK anmMasa,
rpaguta, ¢ymiepeHa, O3HAKOMIIEHHE C TPOLECCOM aACcOpOIMHM PACTBOPEHHBIX BEIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MoJIydeHHe, COOMpaHue, paclio3HaBaHue
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO rasza, IpOBEIEeHUE KAa4eCTBEHHBIX peaklui Ha KapOOHAT U
CHJIMKAT-UOHbl M M3Y4YCHHE INPU3HAKOB MX INPOTEKAHUSA, O3HAKOMIIGHHE C MPOAYKLUHUEH
CHWJIMKaTHOM IPOMBIIUIEHHOCTH, PEIICHHE SKCIIEPUMEHTANbHBIX 3a/1ad 1no Teme «Bakueiue
HEMETAaJUIbl U UX COEAUHEHMSD.

MeTaJljibl M MX COeIMHEHHSA

OOmass xapakTepUCTHUKAa XHUMHUYECKHUX DJJIEMEHTOB — METaUIOB HAa OCHOBAaHUU UX
nosioxkeHus B Ilepuoanueckoit cucteme xumnudeckux 3inemeHToB Jl. . Menneneesa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTamnuueckas CBA3b M MeETaJNIMYECKas KpUCTaJIM4ecKas
pelméTka. DIEKTPOXUMUYECKUN psJl HANpsOKeHU MeTauioB. DU3MUEeCKHEe M XUMHUYECKHUE
cBoiicTBa MeTayuioB. OOmMe crnocodbl moaydyeHus: MeTayuioB. [oHATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITOCOOBI 3aMUTHI UX OT Koppo3uu. CruiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.



[{enounble MeTaIIBL: TIOJIOKEeHUE B [leproanueckoi cucteMe XMMUYECKUX 31eMeHToB [l
N. MenpaeneeBa, CTpOCHUE WX aTOMOB, HaXOXICHHE B mnpupoae. PU3MYECKUE U XUMHYECKHE
cBOiicTBa (Ha nmpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpUs U Kaius. [Ipumenenue
LIEJTOYHBIX METAJUIOB U UX COCMHEHUI.

[I{eouHO3EMENBHBIE METAJUIBI MarHuid M Kajablui: monoxxkeHue B Ilepnogmueckoit
cucreMe xumudeckux 3yeMmeHToB [[. M. MeHneneeBa, CTpO€HHE HMX aTOMOB, HaxXOXKICHUE B
npupozae. Ouznueckne U XUMUYECKUE CBOMCTBA MArHUS M Kaiblusa. BakHeHImMe COEIUHEHHS
KaJblus (OKCHII, TUIPOKCU, cOIH). JKECTKOCTD BOJIBI U CIIOCOOBI €€ YCTPaHEHUS.

AmoMunuil: nonoxxenue B Ilepuognueckoil cucrteMe xumudeckux siemeHtoB JI. .
Menaeneesa, CTpOEHHE aTOMa, HaxoXkAeHUEe B npupoje. Ouznueckne 1 XMMUYECKUE CBOMCTBA
anmoMuHus. AM(pOTepHbIe CBOWCTBA OKCH/IA U THAPOKCH/IA aTFOMUHHUSL.

Kenezo: mnonoxenue B llepuogumyeckoit cucreme xumuueckux saemeHtoB . .
MeneneeBa, CTpOCHHE aTOMa, HaxOKJeHUE B npupoje. Pu3ndeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okcunbl, ruapokcuasl u comm xene3a (1) m xemeza (ll), ux cocras, cBolicTBa H
MOJIy4YEHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pa3l[aMM METa/lIOB M CIUIaBOB, WX (PU3MYECKMMH CBONCTBaMH,
W3y4YEHUE pe3yJIbTAaTOB KOPPO3UH METAJJIOB (BO3MOXHO HCIOJIb30BAaHUE BHICOMATEPUATIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUA KaJbIUs U HATPHUS ¢ BOJOM (BO3MOXKHO HCITOJIb30BAHUE
BUJICOMATEpPHAIIOB), HCCIIEJOBAaHME CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHUs JKeleza B
KHCIIOpO/ie  (BO3MOXKHO  HCIOJb30BAaHUE  BUJCOMATEPUANIOB), NPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEAKIMil Ha MOHBI: MarHus, Kajablus, aIIOMUHMS, IMHKa, kene3a (I1) u sxenesa
(1), menu (1), HaOrOIEHUE ¥ OMHCAHUE TPOIIECCOB OKPAIIMBAHMS IJIAMCHU WOHAMH HATpPHS,
KaJIisl U KaJibIUsl (BO3MOXKHO HCIIOB30BAaHUE BUICOMATEPHAIIOB), UCCIEAOBaHUE aM(DOTEPHBIX
CBOMCTB T'MJIPOKCH/IA AJIFOMUHUS U THIPOKCUA LIMHKA, PEIIEHUE SKCIEPUMEHTAJIBHBIX 33/1a4 110
TeMe «BakHelie MeTaibl U UX COSUHEHUS».

XuMus 4 OKpy:Kaoas cpeaa

BemectBa u Marepuansl B MOBCEJHEBHOW KM3HM 4YelloBeKa. be3omacHoe MCnojib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBas moMomb NMPU XUMHUYECKUX OXKOrax u
OTpAaBJICHUSIX.

XUMUYECKOEe 3arps3sHEHHE OKPYKAIOIIel cpe/bl (MpeaenbHas JOMyCTUMasi KOHIICHTpalus
BelecTs, ganee — [1J1K). Poib xumMuu B perieHuu 3K0JIOTHYECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

n3y4eHue o0pasioB MaTepuanoB (CTEKIIO, CIIaBbl METAJNIOB, MIOJTMMEPHBIE MaTEPHATIBI).

Mesicnpeomemmuie céazu

Peanu3anus MeXnpeaAMETHBIX CBS3€H MPU M3YUYEHUH XMMHUHU B 9 Kilacce OCYILECTBIISIETCS
4yepe3 HCIOJb30BaHHWE KaK OOMIMX ©CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK U TOHATHH,
SIBJISTFOILIAXCSI CHCTEMHBIMHU JIJISL OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSTHUS: HAy4HBIM (akT, THIOTE3a, 3aKOH, TEOpPHs,
aHanmu3,  CHHTE3,  KiaccuuKauusi,  TMEePHOAMYHOCTb,  HAONIOJACHHE,  HKCIIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE, TAPHUKOBBIN 3P PEKT, TEXHOJIOT U, MAaTEpUAIIbI.

®usuka: Marepusi, aToM, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUA, H3OTOIbI,
palMOAaKTUBHOCTb, MOJIEKYJHA, OJJIEKTPUYECKUNA 3apsl, MPOBOAHUKH, IOJYIPOBOJHUKH,
JTUDJIEKTPUKHY, (POTO3JIEMEHT, BEIIEeCTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTb, KPHUCTAJUTMUECKAss pEMIETKa, CIUIaBbl, (U3UUECKHE BEIHMYUHBI,
€MHUILIBI U3MEPEHMSI, KOCMUYECKOE TPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, COHIIE.



Bbuonorusi: ¢orocunres, apixaHue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHbBIE YIOOpEeHHS,
MHUKPO3JIEMEHTBI, MaKPO3JIEMEHTBI, TUTATENIbHbIE BEILIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MuHepanbl, TOpHbIE IOPOJbL, IOJE3HbIE
HCKOIIa€MBbI€, TOIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS INPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JIM9HOCTHBIE pPE3ylIbTaThl OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0O0Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYCHUSI XUMHUHU B €AMHCTBE YICOHON M BOCIIMTATEIBHON JCATSIBHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMU  POCCHUUCKHUMH  COLMOKYIBTYPHBIMH H  JYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMA B OOIIECTBE MPAaBWJIAMA M HOPMaMH TTOBEJACHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHHMSI, CAMOPA3BHUTHUS M COIHATM3AIMHA 00yJIarOIIUXCS.

JIMYHOCTHBIE PE3YyNIbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIIMH M pacIIMpEHUE OIbITa JCATCILHOCTH Ha e
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpuoTHYeCKOro BOCIUTAHUA:

IIEHHOCTHOTO OTHOIICHHS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJEMI0, TOHUMAHMS 3HAYCHUS XUMHYECKOW HAyKHM B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHON HH(OPMAIUCH O MEepPeIOBBIX JOCTHKCHHIX M OTKPBITHSIX
MHPOBOH M OTEUECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpPOWCTBE
MHUpa 1 00IIECTBa;

2) rpaskIaHCKOI0 BOCTIMTAHUSI:

MPEICTABIEHUs] O COLMATBHBIX HOpPMax M MpaBHIAX MEXKIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTHUBE, KOMMYHHUKATHBHOU KOMIIETEHTHOCTH B 00IIIECTBEHHO MTOJIC3HOM,
y4eOHOUCCIICI0BATEIbCKOM, TBOPYECKOH M JIPYrMX BHJAX JEATCIbHOCTH, TOTOBHOCTH K
pa3HOO0pa3HO COBMECTHOM e TEIHHOCTH MPH BBIMOJHEHUN YYeOHBIX, TO3HABATENBHBIX 3a/1a4,
BBITIOJTHCHUHM XUMHYECKHX JKCIEPHUMEHTOB, CO3JaHUM YYCOHBIX TIPOCKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHIO ¥ B3aWMOIIOMOIIM B IPOLECCe ITOM y4eOHOW NeATCIIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBENEHUE M TIOCTYNKH CBOMX TOBApHIIEH C TMO3UIMKA HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHHMS ITOCIICICTBUH IMTOCTYITKOB;

3) HEHHOCTH HAYYHOr0 IMO3HAHMSA

MHUPOBO33PEHUYECKHUE  TMPEACTaBICHHUS O  BEIIECTBE W  XUMHYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTaBJISIONIUE OCHOBY JUIS
MOHMMAHMUS  CYI[HOCTH HAyYHOW KapTHHBI MHpa, NPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJIBI, B3AaMMOCBS3SIX YEJIOBEKa ¢ MPUPOTHON CPEIoid, O posin
XHUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIC HA TMOJYYCHHE HOBBIX 3HAHUU 1O XUMHH,
HEOoOXoIUMBIe JJii OOBSICHEHUs HAOIIOMaeMbIX TIPOIECCOB W SBJICHHWM, TTO3HABATEIHHOM,
MH(OPMAIIMOHHON U YUTATEICKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIIBHON PadOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOd, MOCTYMHBIMU TEXHHUYECKHUMH CpPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpec K OOYy4eHHI0 M TO3HAHHIO, JIF0OO3HATETHbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOSKTHOW M HMCCIIEOBATEIHCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIIPABJICHHOCTH U YPOBHSI OOYUYCHHS B TaJIbHCHIIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HH, OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KWU3HHW, OCO3HAHUE IOCICACTBHA M HENPHITHE BPEIHBIX
MPUBBIYEK (YMOTPEOIEHUSI AJIKOTOJIsl, HAPKOTHKOB, KYPEHHsI), HEOOXOIUMOCTH COOJIO/ICHUS



MpaBmwI 0€30MAaCHOCTU TMPH OOpallleHHH C XMUMHYECKUMHU BEIIECTBAMHU B OBITY U pealbHOMN
KHU3HU;

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTHIECKOMY M3YUEHHUIO MPodecCuil U Tpyaa pa3indyHOro poja, YBaXKEHHE K
TpyAy H pe3ylbTaTaM TPYJOBOW JEATEILHOCTH, B TOM 4YHCIE HAa OCHOBE IPUMEHEHUS
MpEeIMETHbIX 3HAaHUM 10 XWUMHUHU, OCO3HAHHBIM BBIOOP WHIWBUIYATbHOW TpPAECKTOPUU
MIPOJIOJKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CHOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEH, YCIEMTHON MPOo(eCcCHOHABHONW NEATeIbHOCTH U
pa3BUTHUSL HEOOXOAUMBIX YMEHHI, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

6) IKOJIOrHYeCKOr0 BOCITHTAHHA:

9KOJIOTHUECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAaHHS, MOHUMAaHUE IIEHHOCTH 3J0POBOr0 U 0e30macHOro obpasa KU3HHU,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (DH3MYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHHS MpaBUil O€30MacHOTO MOBEACHUS MpU paboTe ¢ BEIleCTBAMHU,
a TaK)K€ B CUTYaIIUAX, YTPOKAIOIINX 30POBBIO U KU3HU JTIO/ICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MMOJlydaeMble TPU H3YYCHUM XHMHH, JUISI PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KaoIel MPUPOAHON CPeloil, ISl OBBIIICHUS YPOBHS SKOJIOTHUYEeCKON
KYJIbTYpPbl, OCO3HAHUS TI00ATILHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MyTeH MX PemIeHUs
MTOCPEJICTBOM METOJIOB XMMHH, YKOJIOTHUECKOTO MBIIUICHHS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIHHON, KOMMYHUKATUBHOM U COIMAIbHOM MPaKTUKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pPe3ylbTaTOB BBIICISAIOT 3HAUMMBbIE 7S (OPMUPOBAHUS
MHPOBO33pEHUs OOIIEHAYYHbIE TMOHATHS (3aKOH, TEOpHsl, MPUHIUN, TUNOTE3a, (aKT, CHCTeMa,
MPOIIECC, PKCIIEPUMEHT U APYTroe.), KOTOPBIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIeOHBIX
MpeMeTax M MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MIPEICTABICHUE O
I[EJIOCTHOM HayyHOW KapTHUHE MHpa, U YHUBEpcalbHbIe y4eOHbIE NelcTBUs (NO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYJISATUBHBIC), KOTOpBIE OOecrednBaroT ()OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM eATeIbHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIe el CTBHUS

Ba3zoBble Jioruyeckue aeidcTBUsI:

YMEHHSI HCIOJb30BaTh MNPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHUU 3HAHUM:
pacKphIBaTh CMBICT XHUMHUYECKHX TMOHATHH (BBIOSISITH WX XapaKTEepHBIE IPU3HAKH,
yCTaHABIMBATh B3aMMOCBSA3b C JAPYTrUMH MOHSATUSMU), UCIIONbH30BATh MOHATHS AJs1 00BSICHEHUS
OTIENbHBIX (DAaKTOB W SBIICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU IS KIacCHU(PUKAIUU
XUMHYECKHUX BEIIECTB M XMMHYECKHUX PEAKIUH, YCTAHABIUBATH MPUIHHHO-CJIC/ICTBEHHBIC CBS3H
MeX1y OOBEKTaMHU U3YUEHUs, CTPOUTH JIOTHUECKHUE pacCykIeHus (MHAYKTUBHEIC, 1€ TyKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKIIIOUCHUS;

YMEHHE MPUMCHSITH B IMPOIECCEe TO3HAHUS MOHATHS (MPEIMETHBIC W METApPEAMETHEIC),
CUMBOIIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMble B XHMHH, MPEOOPa3oBBIBATH HIMPOKO
MPUMCHSIEMBIE B XUMHH MOJICTIbHBIC MPEACTABICHUSI — XUMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMHueckass ¢opMyla M ypaBHEHHE XHMHUECKOW peakuud — TpU pelleHuu YydeOHo-
MO3HABATENBHBIX 33/7a4, C Y4€TOM OTHUX MOJAENBHBIX MPEICTAaBICHUN BBISIBIATH U
XapaKTepU30BaTh CYIIECCTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIHi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3H U
MIPOTUBOPEYHS B H3y4aeMbIX MIPOIECCaX U SBICHHUSIX.

Ba3oBrble uccienoBareibcKue 1edCTBUS:



YMEHHME MCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCH! B KAUECTBE HMHCTPYMEHTAa IO3HAHUSA, a
TaKK€ B KadeCTBE OCHOBBI il (POPMHUPOBAHUS THUIOTE3bl IO IPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OIbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd W MPOBEACHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JJ0M MPOIIECcca, CAaMOCTOSATEIbHO IPOrHO3UPOBATh €TI0
pe3yibTar, (opMyIMpoBaTh OOOOLIEHHS M BBIBOJBI IO pe3yibTaTaM IMPOBEJEHHOIO OIIBITA,
WCCJIEIOBAHUS, COCTABIISITh OTUET O MPOJIENIaHHOM padoTe.

Pa6ora ¢ undopmaumneii:

yMEHUE BbIOMPaTh, AaHATU3UPOBATH U UHTEPIPETUPOBATH HH(POPMALIMIO PA3IUUHBIX BUI0B
1 GOpM IpeICTaBICHUS, TOTYyIaEMYIO U3 PAa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XMMHYECKOTO COJepKaHUs, CIpaBOYHble mocoOus, pecypcbl HHTepHeTa), KpUTHUYECKH
OLIEHUBATh IPOTHBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHSATH Pa3IUIHbIe METO/IBI U 3aIPOCHI IIPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILINX JAAHHBIX, HEOOXOAUMBIX /IJIs1 BHIIIOJHEHUS YUEOHBIX U ITO3HABATEIbHbIX 3aj1a4
OTpeNIeIEHHOr0 TUMA, MPHOOpETeHHE OmbiTa B 00JaCTH MCIOJNB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYpO aKTUBHOTO HUCIIOJIb30BAHUS Pa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMaIbHYIO (OpMy HpeacTaBlIECHUs
uHGOpPMALMM U WUIIOCTPHPOBATH pEIIaeMble 3a/1a4ll HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmMaMu rpaduku U UX KOMOWHAIUSMU;

YMEHHUE HCIMOJIb30BaTh M aHAIU3UpPOBaTh B Ipolecce y4yeOHOM M HcCCiIe0BaTeNnbCKON
NEeSATENBHOCTH UHPOPMALIUIO O BIMSHUU NPOMBILIUIEHHOCTH, CETLCKOTO X031CTBAa U TpaHCIIOpTa
Ha COCTOSIHUE OKPY’KalolLlel NpUpOAHOI cpeibl.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHMs 3aJaBaTh BOIPOCHl (B XOJe Auamora M (WiaM) AMCKYCCHUH) IO CYIIECTBY
oOcyxnaeMoil TeMbl, (OPMYIMPOBATH CBOM IPEJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUSA
IIPEIIOKEHHON 3a/1auH;

YMEHHMSI NIPEACTABIATH OTyYEHHbIE PE3YIbTaThl IO3HABATENIBHOM 1€ATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNaTh IPE3EHTALUI0 pPEe3yJIbTaTOB BBINOJHEHUS XMMHUYECKOIO
SKCIepUMEHTa (J1a0OpaTOPHOTO ONbITa, J1a0OPaTOPHOM pPabOTHI MO MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YI€OHOTO MMPOCKTA);

YMEHUSI y4eOHOIro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABATEIbHON U
WCCIIEIOBATENILCKON JEATEIBbHOCTH TPU PEIIEHHH BO3HHUKAIOMIMX IMPOoOJieM Ha OCHOBE ydéra
O0IIMX HMHTEPECOB W COIVIACOBAHUS MO3MIHK (0OCYXJAeHUS, OOMEH MHEHHMSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALMA COBMECTHBIX ACUCTBUMN, ONPENEIECHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHHBepCcaJIbHbIE YUeOHbIE 1eHCTBHS:

YMEHHE CAMOCTOSATEIBHO ONPEEIATh LENU ACATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BBIOMPATH
Haubosiee HPQPEKTHBHbIE CIOCOOBI pelIeHHs Y4eOHBIX M IO3HABAaTEJIbHBIX  3aj]ady,
CaMOCTOSITEJIBHO COCTABJIAITh WM KOPPEKTUPOBATH INPEIJIOKECHHBIA QJITOPUTM JEHCTBHM IIPU
BBINOJIHEHUM 33JaHUN € Y4ETOM TIONY4YEHHS HOBBIX 3HAHMM 00 HU3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OLCHUBATh COOTBETCTBUE IOJIyUEHHOI'O pe3yibTaTa 3asiBICHHOM ILIEJN,
YMEHHE MCII0JIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, [IPE/IJIaraeMble B YCIIOBUU 3aJaHUM.

NPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOSHHIO O0S3aTENBHOIO COJCpPXKAHUA,
YCTAaHOBJICHHOTO JaHHOW (enepaibHOM paboyell mporpaMmoid, BBIACIAIOT: OCBOCHHBIC



O6y‘-IaIOH_[I/IMI/IC$I HAay4YHBIC 3HAHUWA, YMCHUA U CIIOCOOBI ﬂeﬁCTBHﬁ, CHCI_II/I(I)I/IHCCKI/IC JJIA
Hp@I{MCTHOfI obnactu ((XI/IMI/ISI», BUIblI OCATCIBHOCTH I10 ITOJYYCHHUIO HOBOT'O 3HAHHA, €TI0
HUHTEpIIpETAllvN, Hp606p330BaHI/IIO 1 MPUMCHCHUIO B PA3JIMYHBIX yLIe6HBIX M HOBBIX CUTYyallUAX.

K xonuy oOyuenus B 8 kjiacce mpeIMeTHbIE pe3ylbTaThl HA GA30BOM YPOBHE JIOJIKHBI
oTpaxxaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHATHN: aTOM, MOJIEKyJa, XUMUYECKUN
AIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJAHAS U
HEOJIHOPO/IHAsA), BAJCHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas [J0J1 XHMHUYECKOTO
AJIEMEHTAa B COEIMHEHHM, MOJISIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHULIATETILHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKas peakiins, KjIacCuPpUKaIus
peakLuii: peakuy COEIMHEHNUs, pEaKLUU Pa3JI0kKEHUs, PEaKIIMH 3aMELICHUs, peaKLIUU
o0MeHa, 9K30- U SHAOTEPMHUECKHUE PEaKIuu, TEIUIOBOU 3PPEeKT peakiuu, SApo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas OpOHTaj b, pPaJuyC aTOMa, XUMHUYECKas CBSI3b,
NOJIIpHasl M HEMOJIApHAas KOBAJECHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas A0 BellecTBa (MPOIEHTHAsI KOHIIEHTpallKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHUX IOHSATHUH M NMPUMEHSTH 3TU
MOHSITHS MIPU OMTMCAHUM BEILIECTB U MX MPEBPAICHHIA;

UCTIOJIb30BaTh XHUMHYECKYI0 CHUMBOJHKY JJIsl COCTaBJeHHS (OPMYIT BEUIECTB H
YpaBHEHUN XUMUUYECKUX PEAKIUM;

OTIpeNeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, CTETEeHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPHHAJIC)KHOCTh BEIIECTB K
Onpene’€HHOMY KIAacCy COeIMHEHHH 1o QopMmylaMm, BHJI XUMHYECKOW CBSI3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTth cMmblca Ilepnonnueckoro 3akona J[. M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHUMAaHHE TEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxkeHuss B Ilepumommyeckoil cucrteMe, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOrapo;

OMKCHIBATH M XapakTepu3oBaTh Tabmuunyto ¢opmy Ilepuoanueckoit cucTeMbl
XUMHUUYECKHX AJIEMEHTOB: pas3jnyaTh IMOHATUS «IJIaBHas mnoarpymnmna (A-rpynma)» u
«mmobounas moxarpynma (b-rpynma)», Maneie ¥ OONBIIME TEPHOIBI, COOTHOCHTH
0003HaueHMs1, KOTOpble UMeroTcs B Tabmuue «llepuoanyeckas cucreMa XUMHUYECKUX
anemeHToB J[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsja sapa, oOIiee YHCIO 3JIEKTPOHOB U
pacrpeielieHre UX 10 3JEKTPOHHBIM CIIOSIM);

KJ1acCu(UIUPOBATh XUMHUYECKHUE IJIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUUECKUE
peakuuu (II0 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUHU BELIECTB, IO TEIUIOBOMY
sdexry);

XapaKTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JINYHBIX
KJIacCOB, MOJATBEp)KJas  ONHCAaHWE TpPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALICHHUI B PA3IMUHbIX YCIOBUSIX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIeMEHTa 1Mo (popMysie COeTUHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUECKON PEAKLUU;



MPUMEHSTh OCHOBHBIE OIEPAIlUN MBICIUTEILHON NEATeIbHOCTH — aHAJIU3 M CHHTE3,
cpaBHEHHE, 0000IICHNE, CUCTEMATH3AIINIO, KIAaCCU(UKAIUIO, BBISBICHUE MPUIUHHO-
CJICICTBEHHBIX CBSI3e — JUIS M3YYCHHUS CBOMCTB BEIIECCTB M XUMHUYECKHX PEAKIIHU,
CCTCCTBCHHO-HAYYHBIC  METOJbI  TO3HAHWSI  —  HAONOJeHWe,  HW3MEpCHHE,
MO/JICIIUPOBAHUE, IKCIICPUMEHT (pealIbHBIA M MBICJICHHBIH );

CleOBaTh TMpaBWJIAM TIOJB30BAaHUS XUMHUYECKOW TIOCYIOM U  JIaGOpaTOPHBIM
000OpyIOBaHHEM, a TaKXKe NpaBUIaM OOpallleHUs C BEHICCTBAMU B COOTBETCTBUH C
WHCTPYKITUSIMHU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOTYyYEHUIO
U coOupaHui0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB € ONpeeIEHHON MAaCCOBO# J0JIel pacCTBOPEHHOTO BEIIECTBA, TNIAHUPOBATh
U TIPOBOJIMTH XUMHUYECKHE dKCIIEPUMEHTHI M0 PaCIO3HABAHUIO PACTBOPOB IIETOUeH U
KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JTakmMyc, peHodTanenH, METUIOPAHXK U IPyTHUe).

K xoHuy oOyueHus B 9 kJiacce NpeIMETHbIE pe3yibTaThl HA GA30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIMXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IMOHSATHNA: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJa, NOH, KATHOH, aHUOH, IIPOCTOE BELLECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTD,
AIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCICHHS, XUMHUYECKas PEAKLUs, XUMHUYECKAs
CBAI3b, TEIUIOBOM 3 (eKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, ANEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMSA, PpEaKIUH HOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE PpEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUUH,  OKUCIMTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTaHOBJIEHHE, aJIOTponus, amM(pOTepHOCTb, XUMHUUYECKas CBA3b
(koBalleHTHasi, MOHHAs, MeTaJlIn4yecKas), KpPUCTAJUIMUecKas peméTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEAKIUHU, TMPEAeiabHO TOMyCTUMAs
koHneHnTpauus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUM U MPUMEHATH 3TU
TIOHSTHUS TIPU OTIMCAHUH BEIIECTB U X MPEBPAICHUH;

UCIIONIb30BAaTh XMMUYECKYI) CHMBOJHUKY [UJISI COCTaBiCHHS (OpMyT BeEIIeCTB U
YpaBHEHUH XUMUUYECKUX PEAKIUM;

ONpENENsATh BAJEHTHOCTh W CTENEHb OKHUCJICHUS XUMUYECKHX JJIEMEHTOB B
COCAMHEHUSAX PA3JIUYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COeIMHEHUH 1o Qopmynam, BUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, WOHHAS,
METaJUTMYECKasi) B HEOPTaHWMYECKUX COCIUHEHMSIX, 3apsj] HOHAa IO XUMHYECKOU
dbopMmyre, xapakTep Cpelabl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COEMHEHUH, TUI
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOTIO BEILIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona . M. MenneneeBa u 1eMOHCTPUPOBATh
ero NMOHMMAaHHE: OMHUCHIBATh U XapaKTepu3oBaTh TabimmuHyo dopmy [lepuoamueckoit
CHUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: DPa3ju4aTh MOHITHS «rJaBHas moxarpymnmna (A-
rpynmna)» u «modbounas mnoxarpynmna (b-rpymma)», manple W OONBIINE TEPUOIBI,
COOTHOCHUTH 00O3HAuU€HUs, KOTOpbIE MMEIOTCSI B IEpUOAMYECKOM Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsif sapa, 00IIee YMCiIo SICKTPOHOB U paclpe/elieHne UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOMCTB DJIEMEHTOB U HX
COCMHEHUN B MpeJenax MaJbIX MEPUOAOB U TJIABHBIX MOArPYIII C YYETOM CTPOEHHUS
UX aTOMOB;



KJIaccu(pUIUpPOBaTh XUMHYECKUE 3JIEMEHTHI, HEOPraHMYECKHE BELIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3pdeKTy, 10 U3SMEHEHUIO CTENIEHEeH OKUCICHUS XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUYECKHEe XUMUYECKHE CBOMCTBA
IIPOCTBIX U CIOKHBIX BEILECTB, MOATBEPXKAAsi ONMCAHUE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

COCTAaBIISATh YPABHEHMSI IJIEKTPOIUTUUECKON TUCCOLMALIUN KUCIIOT, IEN0YEH U CONEH,
IIOJIHBIE U COKpAIEHHBIE YPaBHEHUS peaklMi MOHHOIO OOMEHa, YpaBHEHMsI peaKLui,
MOATBEPXKJAIOIIUX CYHIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BEIECTBAMU
pa3IMYHBIX KJIACcCOB;

pPacKpbIBaTh CYHNIHOCTH OKHMCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIHUN MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OaaHca 3TUX PEeaKLni;

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAHUSI XMMUUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJIAPHYIO M MOJIIPHYIO MacChl BEILECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMEHTa 10 (opMyJie COeTMHEHHS, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPAaBHEHUIO XUMHUECKON peaKIiH;

coOmolaTh MpaBWja IOJb30BAaHUS XMUMHUYECKOH TOCyAoH U JabopaTOpHBIM
o0opynoBaHHEM, a Takke MpaBuia oOpallleHus C BEIIECTBAaMU B COOTBETCTBUHU C
MHCTPYKLUSAMH 10 BBIIOJHEHUIO JTa0OPATOPHBIX XUMHUECKUX OIBITOB IO MOTY4YEHUIO
¥ cOOMpaHMIO ra3000pa3HBIX BEHIECTB (aAMMHUAaKa M YIIIEKHUCIIOro Tasa);

IIPOBOAMTDH PEAKLMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMYHBIX BELLECTB!
pacro3HaBaTh ONBITHBIM MyTEM XJopuia-, OpoMua-, moaua-, kapOonar-, ¢ocdar-,
CHWJIMKaT-, Ccynab(daT-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OINEpAlMi MBICIUTEIbHON NEATEeIbHOCTH — aHaJIU3 M CHHTE3,
cpaBHEHHe, O00O0OIIeHHEe, CHCTEMAaTHU3ALUI0, BBIABICHHE MNPUYHMHHO-CIIEICTBEHHBIX
CBSI3€d — JUISl M3YYEHMsI CBOMCTB BEIIECTB M XMMHYECKUX PEAKLUN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOIIOAEHUE, U3MEpEeHue, MOJECINPOBaHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koaun4vecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u DyeKTpoHHbIE (IU(POBHIE)
n/n TeM NPOrpaMMbl Bcero Konrposenbie Hpaxrueciue o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsI padoThbI
Pasnea 1. I[lepponavajibHble XUMHUYECKHE NOHATHS
XuMusi — BakHast 00J1acTh
11 €CTECTBO3HAHHUS U 5 5 bubmuorexa [IOK
MPAKTUYECKOM IEATEIIbHOCTH https://m.edsoo0.ru/7f41837c
YyeJoBeKa
19 BemecTBa u xuMHuueckue 15 1 bubmuorexa [IOK
peakuuu https://m.edsoo0.ru/7f41837c
Hroro o pasueny 20
Pa3pnen 2. BaxxHeiimme npeacTaBuTe M HEOPraHMIEeCKUX BeleCTB
21 Bosnyx. Kucnopon. [Tonarue 6 1 bu6nmoreka [IOK
00 okcHaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 8 1 bubnunorexa [IOK
U COTISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Torstue 06 5 1 1 bu6nuorexa [IOK
' OCHOBaHMSX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIaCChI 11 1 1 bu6mmoreka [IOK
HEOPraHMYECKHUX COSIUHECHHIMA https://m.edsoo.ru/7f41837c
Hroro no pazueny 30

Pazpnen 3. Ilepnoanueckuii 3axkon u Ilepuoanueckas cucrema xumudecknx jiemeHToB /I. U. MengeneeBa. CTpoenne aToMoOB.
Xumuyeckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUNU



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

[Tepuoauueckuii 3aKOH U

31 [Iepunonnueckas cucrema 7 bubmmoteka LIOK
XUMHAYECKHX 3ieMeHToB [1. U. https://m.edsoo.ru/7f41837c
Menpeneesa. CtpoeHue aToMa

32| Omemmenmor : bimorera LIOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTCIILHBIC PCAKIINN
bubmuorexa [IOK
Hroro no paszery 15 https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIACC

KonuyecrBo yacoB DJIEeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne i/mt P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcsbl
Pa3nen 1. BemecTBo 1 XuMu4eckne peakiun
[ToBTOpenue u yrmyOieHne 3HaHUH bubmmorexa LIOK
1.1 5 1
OCHOBHBIX pa3JIeiioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubmuotexa [JOK
' peakuii https://m.edso0.ru/7f41a636
13 DIEKTPONIUTHYECKAs JUCCOLIMALIMSL. 8 1 1 bubnmoreka [IOK
' XMMHYECKHE PeaKIuu B paCTBOPAx https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3zgen 2. HemeTasibl M X COeANHEHUSA
21 OO6m1as XxapakTepUCTHKa XUMHUECKUX 4 1 1 bubmuorexa [JOK
' aneMenToB VIIA-rpynmel. [anoreHs https://m.edso0.ru/7f41a636
. JIEMEHTOB -TPYIITIBL u
124 P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
vy | S | 7 L meeok
. MeHTOB V A-TpyIIIibL. T U UX
" by ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
06
24 sneventon VA rpymm. Vrcpoa : 1 , | BubmoreralloK
' . PYHITH. PoA https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHEHUS
Hroro mo pazneny 25



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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnuorexa [IOK
31 Obiute cpoficTra MeTan 108 4 https://m.eds00.ru/7f41a636
3.9 B . 16 bubmuorexa [IOK
. QKHEHIINE METAIUIBI M MX COEIUHCHUS https://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 okpykammas cpeaa
4.1 B TBa U MaTepHAJIbl B )KU3HU YCIOBEKa 3 Bubmmorexa LIOK
' etiee P SHIHEIOBE https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 bubmmorexa LOK
p p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KoanuyecrBo yacos Jlata DJIeKTpOHHBIe NN (ppoBbIE
Tema ypoka o0pa3oBaTejbHbIE
n/n Bcero H3YyYeHMs
pecypchl
[Ipenmer xumuu. Posib XUMUHU B )KU3HU bu6anoreka LIOK
1 1 05.09.2023
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 IT 1 7.09.202
OHSATHE O METOJAX ITO3HAHUS B XUMHUU 07.09.2023 https://m.edsoo.ru/ffod227e
IT o ] «IT
3 B iZEZHZ:zKiip; ioféﬂu 02 f aiﬁiﬁ I::a60m 1 12.09.2023 Bubmmorexa LIOK
paTop p patl o https://m.edsoo.ru/ff0d23dc
71ab60paTOpPHBIM 000PYTOBAaHHEM
YucTtele BemecTBa U cmecu. CIocoObl but6mmoreka [JOK
4 1 14.09.2023
pasjenacHus cMecei https://m.edsoo.ru/ff0d26ca
5 ?5:52;1 I({;ZK; ﬂniff OeT iiiﬁfii?eeﬁu 1 19.09.2023 Bubmmorexa LIOK
pumMep p R https://m.edsoo.ru/ff0d28c8
COJIH)»
but6mmoreka [IOK
6 A 1 21.09.2023
TOMBL H MOJICKYIIH https://m.edsoo.ru/ff0d2a6¢
7 XUMUYECKUE dIIEMEHTHI. 3HAKH (CUMBOJIBI) 1 96.09.2023 bubnmoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
IT 1 28.09.202
8 POCTBIC U CIIOXKHBIE BEIIECTBA 8 3 https://m.edsoo.ru/ffod2a6e
3aKO0H IIOCTOSHCTBA COCTaBa BEIIECTB.
buo OK
9 Xumnueckas popmyna. BaneHTHOCTh aTOMOB 1 03.10.2023 htPtIpSJ?:I;I/(r)rTIZI;aSCL)E).ru fff0d2eac
XAMHUYECKUX 3JIEMEHTOB
buo OK
10 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 05.10.2023 nomwotexa L

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50

11 OtHocuTenbHAas aTOMHas Macca. 10.10.2023 but6mmoreka [IOK
OTHOCHTETBHAS MOJICKYIISIpHAsT Macca o https://m.edsoo.ru/ff0d323c
MaccoBast 10J1s1 XUMHYECKOTO JIEMEHTA B bubmuoreka [IOK

12 12.10.202
COEIMHEHUU 0.2023 https://m.edsoo.ru/ff0d350c
KonuuectBo BemectBa. Mosb. Mosipaas butmmoreka [IOK

13 macca 17.10.2023 https://m.edsoo.ru/ff0d5230
Ddusznyeckue ¥ XUMUUECKUE SIBICHUS. bubnunorexa LIOK

14 19.10.2023
XuMudeckas peaxius https://m.edsoo.ru/ff0d37fa
[Tpu3Haku 1 yclIoBHs TPOTEKAHUS bubnuoreka [JOK

15 24.10.2023
XUMHYECKUX PEaKInil https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [JOK

16 XuMUUECKUE YPaBHEHUS 26.10.2023 https://m.edsoo.ru/ff0d3b88

17 Brruncnenus xomuecTBa, MacChl BEIIECTBA 07.11.2023 but6mmoreka [IOK
10 YPaBHEHHAM XUMHYECKHUX PEAKIIUiA o https://m.edsoo.ru/ff0d5708

. E(ﬂaccmbm(aum{ XUMHUYECKUX PEaKIi 19 11 2073 Bumorexa LOK

COEIIMHEHUS, PA3NIOKEHUs, 3aMEIICHHUS, A1, https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBbIN-
bub6naunorexa LIOK
1 ) 14.11.202
o SHIHCIoHeANCT O6O6H;IGHHG . 023 https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIusl 3HAaHUI

20 Konrponsnas padora Nel no reme 16.11.2023 bub6nmorexa LIOK
«BelecTBa 1 XUMHUECKUE PEAKITUN https://m.edsoo.ru/ff0d4290

21 Eoiﬂﬁxo_ CMECZ FZSOB' Coffif Ogenyj: 50 21112023 | Dubmrorexa IOK

5 — 3JIEMEHT U IIPOCTOE B TBO. A1,
HOPOA " P B https://m.edsoo.ru/ff0d448e
O3o0H
®dusnyeckue 1 XUMHYECKUE CBOMCTBA
bubnunorexa LIOK

22 KHCJI0poJia (peaKIuy OKUCIICHHUS, TOPCHHE). 23.11.2023 https://m.edso.ru/ff0d4614
[Tonsitue 00 oxcumax

23 Crioco6b! mostyueHus KUCIopo/a B 28.11.2023 bubmmorexa [LIOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

71a00paTOPUU U MPOMBIIUIEHHOCTH.
IIpumenenne kuciopoaa

https://m.edsoo.ru/ff0d497a

TertoBoit 3QPeKT XUMHUIECKOU PeaKIiH,

but6mmoreka [IOK
24 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH, 30.11.2023 https://m.edsoo.ru/f0d4790
9K30- U SHJOTEPMUUYCCKHIX PEAKIUIX
) §0HJ'H/IBO (HedTb, yroap u MegaH). 05 12,2003 BuGmorexa LIOK
ATPASHCHIC BO3ITYXd, CHOCODH ero o https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
) Hl?IaKTI/I‘leCKa}I pa(630Ta Ne 3 o Teme 07 13 2003 BuGmorexa LIOK
«lomyerue o covﬂp arHic Kaciopona, o https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopoa — sneMeHT ¥ mpocToe BEUIECTBO. 12 12,2023 bubnmnoreka [JOK
Haxosxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 du3ndecKue U XUMUYECKHE CBOMCTBA 14.12.2023 but6mmoreka [IOK
BoJ0poa. [IpuMeHeHue Boiopoaa https://m.edsoo.ru/ff0d4dd0
bubnaunorexa LIOK
2 IT 19.12.202
9 OHSATHE O KACJIOTaX U COJIAX 9 023 https://m.eds00.ru/ff0d50d2
CriocoOsI Mmoy4YeHust BOAopoaa B butmmoreka [IOK
30 21.12.2023
nabopaTopun https://m.edsoo.ru/ff0d4dd0
31 fﬁifﬁiﬁai ﬁgfiﬁf sosopos 26.12.2023 | Dromiorexa HOK
y P HOPOE, o https://m.edsoo.ru/ffod4f42
U3YUYCHHE €r0 CBOHCTBY
N N but6mmoreka [IOK
32 MossipHblit 00bEM ra30B. 3aKOH ABOTajpo 28.12.2023 httos://m.edsoo.ru/f0d542¢
33 1]:):;1: Hoero :I;iiiﬁ;fog:;;i:;]semeCTBa 00.01.2024 | Dromiorexa IOK
SO Y o https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WIN 00BEMY
34 Brrancienust 00bEMOB ra3oB 10 ypaBHEHHIO 11.01.2024 bu6muoreka [IOK

pEeaKIMK1 Ha OCHOBE 3aKOHA 00BEMHBIX

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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OTHOIIIEHUH T'a30B

. bu6nmuoreka [IOK
35 Dusnyeckre 1 XUMHUUYECKUE CBOMCTBA BOIBI 16.01.2024 https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [ToHsTHE 00 bubmoreka [IOK
18.01.2024
36 UHIAKAaTOpax 8.01.20 https://m.edsoo.ru/ff0d59e2
- Bopa xak pactBoputes. Hal\c/flmeHHme " 23 01 2004 BuGniorexa LIOK
HEHACBIIIEHHBIE PACTBOPHI. MaccoBas 10 .01. https://m.eds0o.ru/ff0d5h40
BEIIIECTBA B PACTBOPE
CPHE TOBICH PAGTBOPOB & OpeAIsIviion o https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIel paCTBOPEHHOTO BEIIECTBAY
39 KonTtponbnas padora Ne2 o reme 30.01.2024 bubmmorexa LIOK
«Kucnopoza. Bomgopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, Kiaccudukanus, 01.02.2024 butmmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyueHue 1 XUMHYECKHE CBONCTBA
but6mmoreka [IOK
41 06.02.2024
KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX https://m.edsoo.ru/ffod664e
OKCHJIOB
42 OcHOBaHUS: COCTaB, KJIaCCUPUKAIIHS, 08.02.2024 bubanoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
IlosryyeHue 1 XUMHYECKUE CBOMCTBA bub6nmorexa LIOK
4 13.02.2024
3 OCHOBaHUI 3.02.20 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, 15.02.2024 bubanoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
but6mmoreka [IOK
4 I1 i 20.02.2024
5 OJTyYeHHE U XUMHUYECKUE CBOMCTBA KUCIOT 0.02.20 https://m.edsoo.ru/ffodfee?
46 Conu (cpennue): HOMGHKJ‘IaT}:pa, CIIocoObI 99 02.2024 bubnuotexa [JOK
MOJyYCHHUS, XAMHUECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [Tpaktuueckas padora Ne 6. Perenue 27.02.2024 bubmmorexa [LIOK
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AKCIIEPUMEHTAJILHBIX 3aJ1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
COEIMHEHUIT

https://m.edsoo.ru/00ad9b7c

I'eneTnyeckas CBA3b MCKAY KilaCCaMUu

bub6munorexa LIOK

48 29.02.2024
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 I 05.03.2024
O0001eHnEe U cUCTEMATH3AIUS 3HAHUI https://m.eds00.ru/00ad9ch?
K 0
50 Sfﬁﬁﬁﬁifﬁﬁiiif ii SFZEI;:/(I;I/IX 07.03.2024 Bubnroreia LIOK
o P e https://m.edsoo.ru/00ad9ela
COEIMHEHUI
o ITepBbIe MONBITKU Knaccnl(%)[I/IKauHH 12.03.2004 B morexa LIOK
XUMHWYCCKHUX DJICMCHTOB. OHATHUC O rpynnax . . https://m,edsoo,ru/OOadefa
CXOJIHBIX DJIEMEHTOB
2| cnvonsamamtaton snowomon T IL 1403204 | Duonmorexa LOK
T R https://m.edsoo.ru/00ada52c
Menneneena
bubmuorexa [JOK
IT 19.03.2024
53 CPHOIBL, TPYITIBL, TOATPYIIIH 9.03.20 https://m.edsoo.ru/00ada52c
Crtpoenue atomoB. CoCcTaB aTOMHBIX sIZIED. bubnuorexa [JOK
54 21.03.2024
H3oToms! https://m.edsoo.ru/00ada342
55 | snesesros Tepnoumensolt snoronm 1. 1 02042004 | BrGmOTCRaLIOK
pHoa T T https://m.edsoo.ru/00ada6bc
Menneneena
XapakTeprcTHKa XUMUYECKOTO BH?MGHTa o Bu6miorexa LIOK
56 ero noJnoxkeHuto B [lepuoanueckoii cucreme 04.04.2024
https://m.edsoo.ru/00ada824
JI. 1. MenneneeBa
3nauenue [lepronnueckoro 3akoHa aJis
S7 pa3BUTHA HAayKH U nipakTuku. J. 1. 09.04.2024 bubmmorexa LIOK

MenpaeneeB — y4€HbIH, IIEJAror U

https://m.edsoo.ru/00ada96e
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I'paxkaaHuH

b K
B e oneenon : a0z oo nO0adsabe
59 HonHas xumuueckast CBsi3b 1 16.04.2024 ]f?tl/'[lgf,:l;ll(;::;i(])_})c.)rljlo 0adacaa
60 KoBasieHTHast moJsipHast XUMUYECKask CBSI3b 1 18.04.2024 lf?tptIS:I;/(r)rTleeKCIaS(I)l()OrISIO 0adaabs
61 KoBasneHntHas HemnossspHasi XUMHUYeCKasi CBSI3b 1 23.04.2024 ﬁggg?ﬁ;ﬁiiﬁﬁl 00adaaho
62 CreneHb OKHCIIEHUS 1 25.04.2024 ﬁgg:l;llcr:e;iiorﬁlo 0adae28
63 OKHUCIUTENEHO-BOCCTAHOBUTENIEHBIC PEAKIINU 1 30.04.2024 ﬁgg:l;l;r:e;i(iorﬁ 100adb076
64 OxucnauTenu ¥ BOCCTAaHOBUTEIN 1 02.05.2024 lf?tl/tlsgjll(r)rfe;zcl)i)orllflo 0adb076
K o4 b K
5 o Xomcorm e ! o502 | oo u00adbis
66 Pe3epBHBII ypOK. O606111eHHe " 1 14.05.2024 bubmuotexa [JOK
CHCTEeMAaTHU3aIus 3HAHUH https://m.edsoo.ru/00adb33c
T roromam st ! o520z oo s
P i . b K
© | crerommm st ! OS2 oo 0SS
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIACC

Kouun4vecTBo 4acoB Jara DJIeKTPOHHBbIE HU(POBbIE
Ne ni/m Tema ypoka o0pa3oBaTe/bHbIE
Bcero U3y4eHH s
pecypcsbl

. [lepuoguyeckuii 3aK0H. Hepnonw;c;aﬂ . 05 09,2023 BuGorexa LIOK
cHCTEMa XUMHYECKUX dieMenTos /1. 1. .09. https://m.edsoo.ru/00adb59e
Menneneena

) e oo nep s ) 07002003 | Dubmorera LIOK

P P R https://m.edsoo.ru/00adb6b6
MIEPHOJIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 12.09.2023 bubnmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buaper xumnueckon CB}I?I/I M TUIIBI 1 14.09.2023 bu6nuoreka [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbact
Kontponsnas padora Nel mo reme

5 «[loBTOpEHUE U yriTyOieHne 3HaHUI 1 19.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanuss XUuMHIECKUX PEAKIUH 110 1 91.09.2023 bu6mmoreka [IOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0

7 HeOaTT;: ?{ZI;ZI;;ZT: ffﬁiiﬁﬁf " 1 26.09.2023 bubmorexa LIOK
PEAKIHH. o https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[ToHsiTHE 0 XUMUYIECKOM PAaBHOBECHH.

8 DakTopsl, Bjmsnoume Ha CKOpPOCTh 1 98.09.2023 bubmmorexa [IOK
XUMHUYECKON PEaKIuy U TOJI0KECHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 03.10.2023 bubmuotexa [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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peakiuu

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

Teopust 3NEKTPOIUTUYECKON AUCCOLAALINH.

bu6mmoreka [IOK

10 05.10.2023
CuiibHbIC U clTa0bIe JICKTPOIHUTHI https://m.edsoo.ru/00adcd68
. bubmunoreka LIOK
11 Honnble ypaBHEHUS peakiuii 10.10.2023 https://m.edsoo.ru/00add448
" XI/IMI/I‘IGCIiI/Ie CBOMCTBA KHUCJIOT U . 12102023 BuGmorexa LOK
OCHOBaHUH B CBeTevaeI[CTaBJIeHI/II/I 0 10. https://m.eds0o.ru/00add5d8
ANEKTPOIUTUIECKON TUCCOLUALINN
XUMHUYECKUE CBOMCTBA COJIEH B CBETE
= . bubmuorexa [IOK
13 MPEJICTABICHUH 00 JICKTPOIUTHICCKOM 17.10.2023 https://m.eds00.ru/00addgb2
JTUCCOIIHAITAN
bubmuorexa [IOK
14 I1 i 19.10.202
OIITHE O THAPOIHSE coet 9.10.2023 https://m.edsoo.ru/00add9d4
bu6nmmoreka [IOK
15 i 24.10.2023
O00011eHNE ¥ cCUCTEMATH3ALMS 3HAHUMI https://m.edsoo.ru/00addd12
16 [Ipaktuyeckas padora Ne 1. «Perenune 96.10.2023 bub6mmorexa [IOK
IKCTIIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
17 gﬂlﬁmﬁﬁﬁﬁfiﬁ Tne;w em 07.11.2023 Bubmorexa LIOK
P AHCCOMHATITL o https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIH B PACTBOPAX»
18 Ob6mmas xapaKTeprCTHKa raJOreHoB. 09.11.2023 bubnmnoreka [IOK
XUMHUECKHE CBOMCTBA Ha MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XHOPO:?? 05 Tocf HﬂaHaﬂoKHCEOTt 14.11.2023 bubamorexa LIOK
XUMHUYECKHE CBOWMCTBA, IT HU 11,
> HOIYH ’ https://m.edsoo.ru/00ade104
MPUMEHECHHE
[TpakTrueckas padota Ne 2 o Teme
b K
20 «[Toy4eHHe COJITHON KUCIIOTBI, U3YYCHUE 16.11.2023 nommorexa LIO

€€ CBOWCTB»

https://m.edsoo.ru/00ade348
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Brrancaenus mo YpaBHCHUAM XUMHUUYCCKUX

bubmuorexa [IOK

21 i 21.11.202
peakIuid, eClii OJINH U3 PearcHTOB JaH B 023 https://m.eds00.ru/00ade48s
U30BITKE
29 OO6mmas xapaktepucTrka 3neMeHToB VIA- 93.11.2023 bubnmnoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
)z ?IJ'IJ'IOTPOHHBIe MO)II/I(l)I/'I.KaHI/II/I cepm.u 28 112003 BuGorexa LIOK
axXOXKJCHHE CephI U e COGVLII/IHGHI/II/I B A1 https://m.edsoo.ru/00ade64a
npupozae. XMMHYECKHe CBOMCTBA Cephl
24 CepoBoiopo, CTPOGHI/IG, busnyeckue u 30.11.2023 bubnunoreka [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
e $K0Hn51 cepsl. CepHas KI/ICJIOTa1 05 12,2003 BuGnorexa LIOK
M3MYECKHEe U XUMHUYECKUE CBOICTBRA, 12. https://m.edsoo.ru/00adea28
MpUMEHEHHE
XUMUYECKUE peaKilii, JIeKalIle B OCHOBE
) npOMbimneHHoro (}:;1000621 MOJTyYEeHUS 07 12,2003 BuGmorexa LIOK
CEPHOM KHUCIIOTHI. I/IMI/I‘-IGUCKOG 12. https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOLIEH cpelibl
COEIMHEHUSIMU CEePbI
97 Brruncnenne MaccoBoil 10X BEIXO4a 12.12.2023 bu6mmoreka [IOK
IPOJyKTa PEaKIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa 3MeMeHTOB V A-
28 rpymmsl. A30T, pacClIpOCTpPaHEHHUE B 14.12.2023 bubmuorexa [IOK
npupoze, GU3NIeCKre U XUMHUECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMI\\/’[I/IaK, ero pu3nuecKue U XUMUYECKHe 10.12.2023 bubmmorexa [IOK
CBOMCTBA, MMOJy4eHUE U IPUMEHEHHUE https://m.edsoo.ru/00adf004
30 [TpakTrueckas padota Ne 3 o Teme 91.12.2023 bubmuorexa [IOK

«HonyquI/Ie aMMHaKa, UI3y4CHHUe €ro

https://m.edso0.ru/00adf180
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CBOMCTB)»

A3oTHas Kucnorta, e€ pusnueckue u

bu6mmoreka [IOK

31 XHMHYECKUE CBOMCTBA 26.12.2023 https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEU
39 aMMOHUS ]\3’ KayeCTBE MUHEPAIbHBIX 98.12 2023 bubnuoreka [IOK
yno0peHuii. XUMHUYECKOe 3arpsi3HCHIE https://m.edsoo.ru/00adf518
OKPYKAIOIICH CPeJIbl COSAMHCHUSIMH a30Ta
o .0 \Y
33 q)sccgs pHaaKff:fn(ff: q);gjn(qeifne n 09.01.2024 bubamorexa LIOK
P . o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, IOTy4YCHHE
34 HcnonszoBanue (b(écq)aTouB ; KauecTBe 1 o120 BuGmorexa LIOK
MHHCpaHLIjBIX ynoOpenuii. 3arps3HeHne .01 https://m.eds0o.ru/00adfc20
npupoAHoii cpenbl pocharamu
VYraepona, pacipocTpaHeHHUE B IPUPOJIE, bubmuorexa [IOK
35 . 16.01.2024
Gu3ryecKre 1 XUMUYECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepoaa, ux Gu3ndecKue u
36 XUMHYECKHE CBOMCTBA. DKOJIOTUIECKUE 18.01.2024 bubnunoreka [JOK
pOOJIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoaa (1V)
" bubnmoreka [JOK
37 VYronpHas KucioTa u e€ coiu 23.01.2024 https://m.eds00.ru/00ae006¢
o {[r[;aKTquCKaH pabota Ne 4 o Teme e 01 2004 Butmorexa LIOK
OLYHCHHE YIICKHUCIOTO rasa. \ . https://m.edsoo.ru/00ae027e
KadecTBeHnHas peakiusi Ha KapOOHAT-HOH
39 gefa?;j:cag: " H;ciizlj(ﬂKz.i 0 30.01.2024 Butmuorexa LIOK
P B o https://m.edsoo.ru/00ae054e
COCJIMHCHUSIX yriiepoa
40 Kpemuuii u ero coenunenus 01.02.2024 bubnnoreka [IOK
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https://m.edso0.ru/00ae080a

[IpaxTrueckas padora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3aJia4d 110 TCME

bubmuorexa [IOK

41 .02.2024
«Baxknemme HeMeTabl 1 UX 06.02.20 https://m.edso0.ru/00ae0bf2
COEIUHEHUS)

K 0
42 «1(3)ZTPZH"BHaz pffiN o 08.02.2024 bubmorexa LIOK
SKHEHIIE HEMETAJUIbl U UX .02.
o https://m.edsoo.ru/00ae0el8
COEIUHEHUD
OO01mas xapaKTepuCTUKa XUMUIECKUX

43 3JIEMEHTOB — METaJLUIOB. MeTamnmdeckas 13.02.2024 bu6nmmorexa [IOK
CBSI3b M METAJTMYECKAsl KPUCTAITUYCCKAST https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA METAJIOB
X 5 .

44 ﬁiﬂqiﬁfﬁ;ﬁfi i f e?{j;ﬂ(::iceﬁnﬁ 15.02.2024 bubmorexa LIOK

P PA Hanp T https://m.edso0.ru/00ae1156
METAJIIIOB
OO61mue criocoObl TOTYYCHHS] METAJIOB.

45 Crnnassl. BLIqI/IcneHI/IVH 110 YPaBHEHUAM 90.02.2024 bub6mmorexa [IOK
XMUMHYECKUX PEaKIUii, €CIIA OUH W3 https://m.edso0.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

bubmuorexa [IOK
46 IT 22.02.2024
OHATHE O KOPPOSHI METAILIOB https://m.edsoo.ru/Oan1278
bu6nuorexa [IOK

47 27.02.2024
IlesoumEre MeTanE https://m.edso0.ru/00ae14b?2

bu6mmoreka [IOK

48 OKCHIBI U THAPOKCUIIBI HATPUS U KaJTHS 29.02.2024 https://m.eds0o.ru/00ae14b2
[[lemoyHO3EMENBHBIE METAIITBI — KATBIIAMN bubmuorexa [IOK

4 .03.2024

d Y MarHui 050320 https://m.edsoo.ru/00ae15e8

50 Baxueiinme coenHEHNS KAIBIH 07.03.2024 bu6mmoreka [IOK
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https://m.edsoo.ru/00ae15e8

51 OO6o01IeHre U CUCTeMAaTH3aINs 3HAHUN 12.03.2024
KécTkocTh BOIBI M CLIOCOOBI €€ bubnmoreka [IOK
52 14.03.2024
yCTpaHEHUs https://m.edsoo.ru/00ae1886
53 H)iiﬁigsg ?i)pf ;T;ejio 6::2'; o 19.03.2024 Bubmorexa LIOK
. A A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6nuorexa LIOK
4 i 21.03.2024
> ATIOMHIHi 03.20 https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOMCTBA OKCHJIA U 02.04.2024 bubnnoreka [IOK
THJPOKCHIA https://m.edsoo.ru/00aelc64
bu6nuoreka [IOK
XK 4.04.2024
% eeso 04.04.20 https://m.edsoo.ru/00ae1d86
Oxcupl, TuIpOKCU Bl 1 comu xenesa (1) u bubmuorexa [IOK
57 09.04.2024
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o0011eHre U cUcTeMaTH3alus 3SHAaHUN 11.04.2024
59 iﬁfﬁ;ﬁ;ﬂfﬁﬂ Qaz; 11;5 T:;: ) 16.04.2024 Bubmorexa LIOK
P . A o https://m.edsoo.ru/00ae3de8
«BakHeHIIIIe MEeTaJUTbl U UX COSTMHCHHSD)
BebrunciieHus o ypaBHEHUSIM XUMHUECKUX
pEeaKIuii, €CIIM OJIMH U3 PEarcHTOB JIaH B
bubmuorexa [IOK
60 M30BITKE WU coz[epmHvT MIPUMECH. 18.04.2024 https://m.edso0.ru/00ae1750
Berurcnenus MacCoBO¥ JIOJTH BBIXO/a
MPOAYKTA PEAKIIUU
61 O0600611eHne 1 cucTeMaTu3alus 3HaHU! 23.04.2024
62 KOHTponuLHa;I pabota Ne4 o Teme 95.04.2024
«BakHeHUIIIIe MEeTaJUTBl M UX COSIMHCHHSDY
63 BemecTBa 1 Matepualibl B MOBCEAHEBHOU 30.04.2024 bubnmoreka [JOK
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’KU3HH YEJIOBEKa https://m.edsoo.ru/00ae3f50
XUMUYECKOE 3arpsi3HEHNE OKpYKaroLei bubnnoreka [IOK
64 1 02.05.2024
cpebl https://m.edso00.ru/00ae4270
Ponp XxuMuM B pelieHun SKOJIOTHYECKUX bubnmorexa [IOK
1 7.05.2024
65 podJem 07.05.20 https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O6o6iueHHe " 1 14.05.2024 bubmuotexa [IOK
CUCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00ae0d0a
PesepBHelit ypok. O600111eHNIE U bubnmoreka [IOK
7 1 16.05.2024
6 CHCTEMATH3ALMS 3HAHUN 6.05.20 https://m.edsoo.ru/00adb33c
PesepsHblii ypok. O60011eHNE U bubnnoreka [IOK
68 1 21.05.2024
CHUCTEMaTH3allHs 3HAHUIT https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

» Xumus, 8 kimacc/ 'abpuensa O.C., OctpoymoB WN.T'., Cnaakos C.A., AKimoHEepHOE 00IIECTBO
«M3narensctBO «IIpocBemenune»
» Xumus, 9 kimace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKimoHepHOE

obmectBo «M3naTenscTBO «IIpocBemeHue»

METOAUYECKUE MATEPUAJIBI U1 YYUTEJA

Cto mpuemMoB i1 y4eOHOro ycrexa ydeHHKa Ha ypokax Ouosioruu: Meroaudeckoe mocooue
JUTSL YUUTENs

I"aneeBa Haranbsa JIbBoBHA

VYpok 6uonoruu: TeXHOIOTHH pa3BUBAIOIIETO O0YUECHUS 00yUeHUS

CyxoBa Tamapa CepreeBHa

buonorus: unaktuueckue Matepuanisl K pa3aeny "KuBotaeie". 7-8 kiacc
IInmanos, [IumenoBa

KoHnTtponb 3Hanu# o 6uonoruu. Paznen "Yenosek u ero 3q0poBbe’. 8 Kimace
MapunoBa Kcenus BacunbeBHa

buonorus. 6-11 kiaccel. [IpoBepounbie TecTsl, pa3HOYpoBHEBBIE 3a1anus. DI OC
Hynxuna Onsbra [letpoBHa

[IpenmeTHbie onumnuaasl. 5-11 knacesl. buonorus. ®I'OC

Anexcunckas, Macnak, lIBanosa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/

https://educont.ru






