MyHunnunajibHoe 0101:KeTHOe 00111e00pa30BaTe/IbHOE YUpPeKIAeHH e
cpeaHss o0meodpasoBaTenbHasi KoJa 1. [{pyxoa
JaTbKoBCcKOrO paiiona bpsinckoii o0acTn

Annomayus K padoueil npozpamme
y4eOHOro npeameTa « XUMHs»

Pabouas mporpamma y4eOHOro mnpeamera «Xumus» 00s43aTeIbHOM NpEeAMETHOM o0sacTu
«ECTECTBEHHO- HAay4HbIE MIPEIMEThI» pa3paboTaHa B cOOTBETCTBUU ¢ MyHKTOM 31.1 ®I'OC OO0 u
peanusyetcd 2 roga B 8,9 kiaccax.

PaGouas mporpamma pazpaboTaHa METOAMYECKHM OObEIUHEHUEM YUHUTENled eCTEeCTBEHHO-
HAay4YHOTO LMKJIAa B COOTBETCTBHM C TMOJOXKEHHEM O pabouux MporpaMmax M OIpenesseT
OpraHM3alio 00pa30BaTENbHON JESATENIbHOCTH YUYWTENsl B IIKOJE MO Yy4eOHOMY MHpeaMeTy
«XUAMUS».

PabGouas mporpamma yueOHOro mnpeamera «Xumus» sBiasercs uacteio OOIT OO0
ONPEIEIAIOICH:

- COJIEp>KAHMUE;

- IUJTaHUPYEMbIe pe3ybTaThl (JINYHOCTHBIE, METANIPEAMETHBIE U MPEMETHbIC);

- TeMaTHUYECKOE IJIAHUPOBAHUE C YYETOM paboyeil MporpaMMbl BOCTUTAHUS U BO3MOKHOCTHIO
ncnonp3oBanus DOP/LIOP.

PaGouas mporpamMma oOCy’kJeHa M TPHUHITA PEHICHHMEM METOJAUYECKOTO OObEeIMHEHUs U
COTJIaCOBaHa 3aMECTHUTEJIEM JUpPEKTopa Mo ydeOHo-BocmurtarenbHoi padore MBOY COII m.

Hpyxoba.

Jara: 31.08.2023
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MNOSACHUTEJIbBHAS 3AITUCKA
[Iporpamma 1Mo XMMHUHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI COCTaBJieHA Ha OCHOBE
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeiIbHOI MPOTrpamMMbl OCHOBHOTO OOILIEro
oOpazoBanus, npezacrasieHHsx B @I'OC 00O, a taxke Ha OCHOBE (eiepaabHON pabodel mporpaMmbl
BOCIIMTAHUS U C Y4ETOM KOHIEMIIMU MPEToIaBaHus y4eOHOTo MmpeaMeTa « XUMEs B 00pa30BaTeIbHBIX
opranusanusax Poccuniickoit denepanun.

[Iporpamma mo XxuMuu Ja€T MPEICTaBICHUE O LENX, OOMEeNH cTpaTeruu 00ydeHus], BOCIIUTAHHS
U DPa3BUTHA OOY4AIOMIMXCS CpEACTBaMHU y4eOHOTO TpeAMeTa, YCTaHABIMBAET 00s3aTelbHOE
MPEIMETHOE COJICpKaHKe, MPEIyCMaTPUBAET paclipeielieHHe ero Mo KJIacCaM U CTPYKTYPHUPOBAHHUE 110
pagenaM M TeMaM TMPOTPaMMBI IO XUMHH, OTPEACseT KOJIMYECTBEHHbIE W KayeCTBEHHBIC
XapaKTEPUCTUKH COJCP)KAHUS, PEKOMEHIYEMYIO IOCIIEAO0BATEIbHOCTh M3YYCHUST XUMHUHU C YYETOM
MEXIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO TIpoIecca, BO3PACTHBIX
0coOeHHOCTEH 00yJaromuXcs, ONMpeaesieT BO3MOKHOCTH MPeaMeTa JUlsl pean3alui TpeOOBaHUH K
pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNIbHOW MpPOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a Takke TPeOOBaHWI K pe3yibTaraM OOydYeHHs] XUMHH Ha ypPOBHE LeNel H3ydeHUs
MpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBHON JESITEIHHOCTH 00YYalOUIeToCsi TI0 OCBOSHHIO
y4e0HOTO COJIepKaHusl.

3HaHWE XHMHHU CIY)KAT OCHOBOW sl (hOPMHUPOBAHHMS MHPOBO33PEHHS O0OYYaOMIETOCs, €ro
MPEJCTAaBICHU O MaTepHATbHOM EIWHCTBE MHpPa, BAXHYIO POJb HTPAOT (OPMHUpYEMBIE XUMUEH
MPEJCTAaBICHUS O B3aMMOTIPEBPANICHUSAX SHEPTHHA W 00 HBOJIONMH BEHIECTB B TMPHPOJE, O IYTAX
pereHusl TI00aTbHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHS YEIOBEUECTBA — CHIPbEBOM, DHEPTETHUECKOH,
MUIIEBOH 1 3KOJOTHYECKON 0€30TIaCHOCTH, MPOOIIEM 3JpaBOOXPAHEHUSI.

N3ydenne xumuu:

CIOCOOCTBYET pealu3allid BO3MOXKHOCTEH [UIsi camMOpa3BUTHUS U (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ oOmmel u QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHPOBAHHME MBIIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH OO0yJaroniuxcs,
HABBIKOB MX CAMOCTOATEIbHOW Y4eOHOU NesATeNIbHOCTH, IKCIEPUMEHTAIbHBIX U HCCIIEI0BATEIbCKIX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHOMN AESITEIbHOCTH;

3HAKOMHUT CO CIeUU(UKONH HaAyYHOTO MBIIUIECHUS, 3aKJIabIBAET OCHOBBI IIEIOCTHOTO B3IJIAa Ha
€IMHCTBO NPHUPOJBI U UYEIOBEKa, SIBJISETCS OTBETCTBEHHBIM 3TarioM B (OPMHPOBAHUM €CTECTBEHHO--
HayYHOU rpaMOTHOCTH OOY4YaIOUTUXCS;

croco6cTByeT (hOPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUSI K €CTeCTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPUPOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B IKOJIOTHYECKOE 00pa30oBaHUe 00yJarOLIUXCA.

JlaHHble HalpaBJieHUs B 00y4eHUN XUMUU 00eCIIednBaIOTCs crieu(UKon coaepx aHus yaeOHOro
mpeaMeTa, KOTOPBIN SBJSETCS MeJaroruuecky aJanTUPOBAaHHBIM OTpakeHHEM 0a30BOW HAyKH XUMUU
Ha ONPEAECIEHHOM 3Tarne €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0IIEro 00Opa3oBaHHS OpPHUEHTUPOBAH Ha OCBOCHHE
O0Oy4YaroOUIUMUCS CHUCTEMbl IEPBOHAYANBHBIX TOHATUN XUMHH, OCHOB HEOPraHUYECKOW XHUMHH H
HEKOTOPBIX OTAETbHBIX 3HAYUMBIX MTOHSATHI OpraHMueCcKON XUMHUU.

CrpykTypa coaep:kaHus MporpaMMbl IO XUMUHU cpOpMUpPOBAHA HA OCHOBE CUCTEMHOTO MOJX0/1a
K e€ n3yuenuto. Coziep:kaHue CKIaIbIBACTCS U3 CUCTEMBI MMOHATHI O XUMUYECKOM AJIEMEHTE U BEIIECTBE
U CUCTEMbl MOHATHHA O XMMHYecKoll peakuumu. OOe 3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHBI 110
MPUHLUITY TTOCJIEA0BATEIILHOTO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETUUECKUX MPEACTAaBICHUN pa3HOrOo
YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHs Kak OCHOBBI BCETO €CTECTBO3HAHMS;

— Ileproauueckoro 3akoHa J[. . MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4€HUS O CTPOCHUHU aTOMa M XMMHUYECKON CBSI3H;

— MpeACTaBIEHUHN 00 ANEKTPOJIUTHIECKON TUCCOIMALIMY BELIECTB B pACTBOPAX.

Teopernueckue 3HaHHS PpPAacCMaTPUBAIOTCA HA OCHOBE HMIMPUYECKH TOJYYEHHBIX H
OCMBICTICHHBIX (DaKTOB, Pa3BHUBAIOTCS IOCIEIOBATEIbHO OT OJHOTO YPOBHS K JIPYrOMY, BBITOJHSASA



(GyHKIMM OOBSCHEHUS U TMPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUSI U TTOTYYCHHS U3y4aeMbIX BEILIECTB.

OcBoeHMe mporpaMMbl IO XUMHUH CIIOCOOCTBYET JOPMUPOBAHUIO MIPEACTABICHIS O XUMHUECKON
COCTaBJISIFOLLIEH HAYYHOM KApTHHBI MHPA B JIOTUKE €€ CUCTEMHOW MPUPOIbL, UEHHOCTHOIO OTHOLIEHUS
K HAYYHOMY 3HAHHMIO U METOJaM IMO3HaHUs B Hayke. M3ydeHune XuMuU MPOUCXOAUT C MPUBJICYCHUEM
3HAHUN U3 paHee U3YUYEHHBIX y4eOHBIX NpeameToB: «Okpyxkaroumii Mmup», «buosnorus. 5—7 kinaccs» u
«®Puzuka. 7 Kiacey.

[Ipyn w3ydeHUH XUMUU TPOUCXOAUT (OPMHUpPOBAHWE 3HAHUN OCHOB XHMHYECKOM HAYKH Kak
00JTaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON JEATETHHOCTH YeNIOBeKa M KaK OJHOTO W3
KOMITOHCHTOB MHPOBOM KYJIBTYPHI. 3ajada ydeOHOTO IpeaMeTa COCTOUT B (POPMHUPOBAHUM CHCTEMBI
XUMHYECKUX 3HAHUM — BAKHEUITUX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYCCKHUX ITOJOXKCHUM,
JOCTYIHBIX 000O0IICHUI MHUPOBO33PEHYECKOTO XapakTepa, si3blka HAyKH, B MPUOOIIEHNH K HAay4YHBIM
METOJIaM TIO3HAHUS MPU M3YYEHUU BEUIECTB M XMMHUYECKUX peakiuii, B (JOPMHUPOBAHUU U PA3BUTHU
M03HABATEIbHBIX YMEHUH U UX IPUMEHEHUH B y4eOHO-103HABATEIBHON M yueOHO-HCCIIE10BaTENbCKOM
NeSITEeIbHOCTH, OCBOCHUH MpaBUiI 0€3011aCHOr0 00pallleHus ¢ BEIIeCTBaMU B IOBCETHEBHOM KU3HHU.

[Ipu n3ydyeHnn XuMuu Ha ypoOBHE OCHOBHOTO 00111ero 00pa30BaHus BaXKHOE 3HAUE€HHE pruoOpenn
TaKHe LeIH, Kak:

— (opMHupOBaHKE UHTEIUICKTYAJLHO PA3BUTOM JUIYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIHbHOMY IPUHATHIO PEIICHUH, CIOCOOHOM aIanTUPOBATHCS K OBICTPO
MEHSIFOIITUMCS YCTIOBUSIM JKU3HU;

—  HaIpaBJICHHOCTh OOY4YEeHHMsI Ha CHUCTEMaTHUeCcKoe MpUoOIeHne o0yJarommuxcs K
CaMOCTOSITEIbHON TTO3HABATEIHHOU JIEATETLHOCTH, HAYYHBIM METO/IaM TO3HaHUs, (POPMHUPYIOITUM
MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUHU;

— o0ecrneyeHue yCcIoBUM, CITIOCOOCTBYIONNX TPHUOOPETECHUIO 00YJIAIONTUMHUCS OTIBITa
pa3zHoo0pa3HOM NesATeNbHOCTH, TO3HAHUS U CAMOIO3HAHMSI, KIIFOUEBbIX HABBIKOB (KITIOUYEBBIX
KOMIIETEHI[HI ), UMEIOIINX YHUBEPCATbHOE 3HAUEHUE JJISl PA3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (hopmupoBanue obmel GYHKIIMOHATLHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCIIS
YMEHHH OOBSICHATH U OLIEHUBAThH SIBJICHUS OKPYXKAIOIIETO MUPA, UCOJIb3Yys 3HAHUS U OIBIT,
MOJIy4Y€HHBIE MTPH U3YYCHUH XUMUH, IPUMEHATH UX MPU PELICHUH NMPoOJIeM B MOBCEAHEBHON KU3HU U
TPYIOBOM AESTEIBHOCTH;

— (opmupoBanue y 00ydarouuxcs ryMaHuCTHYECKUX OTHOLIECHHH, MOHUMAaHUSI LIEHHOCTH
XUMHYECKUX 3HAHUH JJIs1 BBIPAOOTKU SKOJIOTHUECKH 11€J1eCO00pa3HOro MOBeACHUS B OBbITY U TPYAOBOI
JESATENBHOCTH B LIEJIIX COXPAHEHUSI CBOETO 370POBbs U OKPYKAIOLIEH MPUPOJIHON CPEbL;

— pa3BUTHE MOTHBALIUU K 00YUEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHHUIO Ha
OCHOBE YCBOEHUS OOIIEUEI0OBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY npoduiis u
HAIPaBJICHHOCTH JAIbHEUIIEr0 00ydeHHUs.

OOmiee 4mucnO 4YacoB, OTBENEHHBIX IS H3Y4YCHHS XHMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBanwusi, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Helleno), B 9 kiacce — 68 yacoB
(2 gaca B Hezeno).



COJEPKAHUME OBYYEHUA

8 KUIACC
IlepBOoHa4Ya/IbHBbIE XMMHYECKHE TOHSTHUS

[Ipenmer xumuu. Ponp XMMHUHM B KM3HHM 4YeEJIOBEKAa. XUMHS B CUCTEME HayK. Tejla M BEIIECTBA.
®dusnyecKre CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHHUE BeliecTB. [loHATHE 0 METOJaX TTO3HAHUS B XUMUH.
UYucrele BemecTBa 1 cMecr. CriocoObI pa3esieHust CMECEH.

ATOMBI U MOJEKYJbl. XHUMHYECKHE HIeMEHThl. CHMBOJIBI XUMHYECKHX 3JIEMEHTOB.

[IpocThie u ciioxkHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢popmyina. BaJeHTHOCT aTOMOB XMUMHUYECKUX JJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOcUTENbHas aroMHas Mmacca. OTHOCUTENIbHAsT MOJEKYJsIpHass macca. MaccoBast J10Jist
XUMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KomnuectBo BemecrBa. Mosb. MousipHass Macca. B3anMOCBS3b KOJMYECTBA, MAacChl M 4ucia
CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€Tel mo opMynamMm XUMUYECKUX COCTMHEHUM.

dusnuecKre 1 XUMUYECKHUE SIBJICHHS. XUMUYECKasl peakiys U €€ Mpu3HaKu. 3aKOH COXpaHEHHUsT MaCcChl
BeIleCTB. XUMHUYeCKUe ypaBHeHUs. Kiaccudukanus XUMHYECKUX pPEaKIui (COCTUHEHUs, Pa3JIOKEHUs,
3aMernieHus, o0OMeHa).

XMMUYECKNIN IKCNEPUMEHT:

3HAKOMCTBO C XUMHUYECKOU MOCY0H, MpaBmIaMi pabOThI B JIAOOPATOPHH U TIpUEMaMU OOpaICHHS C
ab0paTOPHBIM 000PYIOBAaHUEM, U3yUCHUE U OTHCAHWE (PU3MUECKHX CBOKMCTB 0OpPa3IOB HEOPTaHUIECKUX
BEIlEeCTB, HaOMOIeHne (pr3ndecKuX (TUTaBJICHUE BOCKA, TasTHUE JIbJIa, pACTUPAHUE caxapa B CTYIKEe, KUTICHHUE
M KOHJIEHCAIlMA BOJbI) W XUMHYECKUX (TOpPEHHE CBEYM, TMPOKAJMBAHWE MEIHOW TPOBOJIOKH,
B3aUMO/JICHICTBUE MeJla C KHUCJIOTOW) SIBJICHWH, HAOMIOJEHHEe M OINUCaHUE IPU3HAKOB IPOTEKAHUS
XUMUYECKUX PEaKIui (pa3ioKeHHe caxapa, B3aWMOJICHCTBHE CEPHON KHCIOTHI C XJOpHUIIOM Oapwus,
pasnokenue ruapokcuaa meau (1) mpu HarpeBanum, B3auMoIeiicTBHE Kene3a ¢ pactBopom cosu meau (1),
U3y4YeHHE CIOCO0OB pa3fefieHusi CMecel: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHHE, BbIApUBaHUE,
TUCTUIUTSILMS, XpoMaTorpadus, NMpPOBEJACHWE OUYUCTKU MOBAPEHHOM coiM, HAOMIOJeHHE U  OIHCaHHe
pe3ylbTaTOB MPOBEIECHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHWS MAacChl, CO3JaHUE MOJEeH
MOJIEKYI (IIIapOCTEePKHEBBIX).

BaxHeiinue npeacTaBuTe/ M HEOPraHMYeCKMX BellecTB

Bosagyx — cmech razos. CocraB Bo3nyxa. Kucinopon — aneMeHT U npoctoe BeniectBo. HaxoxneHue
KHCIIOpO/ia B MIpUpOJIe, PU3NYecKre U XUMHUUYECKue cBoicTBa (peakiuu ropenus). Oxcuapl. [lpumenenue
kuciopoaa. CriocoObl MOTYYEHUS KUCIOPOAa B JIaOOPaTOPUH U MPOMBILIUIEHHOCTU. KpyroBopoT Kuciopoaa
B npupoze. O30H — aNIOTPONHAs MOAU(PHUKAIUS KACIOPOIa.

TemnoBoit 3pdexT XuMHUIecKoil peakiui, TEPMOXUMHUECKUE YPaBHEHUS, 9K30- U dHJIOTEPMUUECKUE
peakiuu. TOMIMBO: YrOib U METaH. 3arps3HeHNe BO3/lyXa, YCUICHHE MMAPHUKOBOTO 3 deKTa, pazpylieHue
030HOBOTO CJOA.

Bonopon — smemeHT M mpoctoe BemiecTBO. HaxokaeHwe Boaopoda B MpupoAe, (PU3NYECKHE H
XMUMHYECKUE CBOICTBA, MPUMEHEHHE, CIOCOObI onydeHus. Kucnotsl u comu.

MousipHbiii 00BEM ra3oB. Pacu€Tsl M0 XMMHUECKUM YPaBHEHUSIM.

®dusnueckue cpoiicTBa BoJbl. Bona xak pactBoputens. PactBopbl. HacellieHHbIE 1 HEHACHILLIEHHbIE
pactBopbl. PacTBOpUMOCTH BellecTB B Bojie. MaccoBasi 107151 BEIECTBA B pacTBOpPE. XMMUYECKUE CBOMCTBA
BOoJibl. OcHoBaHus. Posib pacTBOpOB B NpUPOJE M B KU3HU 4eloBeKa. KpyroBopoT BoAbI B HPUPOJE.
3arps3HeHre NpUpoaHbIX BoA. OXpaHa U OYMCTKA MPUPOJAHBIX BOJ.

Knaccudukarus Heopranndeckux coequnernit. Oxcuapl. Knaccudukaiiys okCHI0B: coieo0pasyrorime
(ocHOBHBIE, KHCIOTHBIE, aM(OTEepHBIE) U HecoseoOpasyrome. HomeHnkiarypa okcuaoB. Ousznyeckue u
XUMUYECKHE CBOMCTBA OKCHIOB. [lonydenne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHH: MIETOYM M HEpACTBOPUMBIE OcCHoBaHHs. HomeHknarypa
OCHOBaHUM. PU3HYECKHE U XMMUUYECKUE CBOMCTBA OCHOBaHUU. [losydeHre OCHOBaHUM.
Kucnotel. Knaccuduxarus kuciaor. Homenkiarypa kucior. Ousznueckne U XUMHUYECKHE CBOWCTBA
kucnoT. Panx aktuBHoctr metasuioB H. H. bekerosa. [losryuenue kucior.
Conu. Homenknarypa coneil. @u3nueckue 1 XuMudeckue cBorictsa cosueil. [lonyuenue conei.
I'eneTnueckas cBs3b MEXKy KJIacCaMU HEOPraHUYECKUX COCTUHEHUN.



XMMUYECKMI SKCMEPUMEHT:

KaueCTBEHHOE OIIPEAEICHUE COJAEP)KAHMUS KUCIOpoJa B BO3AyXe, IIOJy4eHHE, coOupaHue,
pacro3HaBaHKe U U3y4YeHHE CBOWCTB KUCIOPOAa, HAOMIOIEHHE B3aUMOJICHCTBHS BELIECTB C KHCIOPOIOM U
yCIIOBUSL BO3HMKHOBEHHS M IPEKpAIlEHMs] TOpeHus (1okapa), 0O3HAKOMJIEHHE ¢ 00pa3llaMHu OKCHJOB U
ONMCAaHHUE UX CBOWCTB, MOIy4eHHE, COOMpaHne, pacCO3HABAHNE U U3YyYCHHE CBOIMCTB BOJIOpO/a (rOpeHue),
B3auMoJielicTBue BojJoposa ¢ okcugom Meau (1) (BO3MOXKHO HCHONB30BaHHE BHUICOMATEPUAIIOB),
HaOroeHue 0O0pa3loB BEMIECTB KOJIMYECTBOM 1 MOJb, HCCIeNOBaHHE OCOOCHHOCTEW pPAacTBOPEHHS
BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJIIEHUE PACTBOPOB C OMPEAECIEHHON MACCOBOM AOJIEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbl C METaUIaMU (HATPUEM U KajblHeM) (BO3MOXKHO
WCIIOJb30BAHNE BHJICOMATEPHUAIOB), HCCIIEAOBAaHHE OOPA3IOB HEOPTraHMYECKHX BEIIECTB Pa3IHMYHBIX
KJIacCOB, HAOJIOJICHUE M3MEHEHHsI OKPacKH WHAMKATOPOB B PACTBOpPaxX KHUCIOT W INEIOYEH, U3ydeHHE
B3anMoieicTBust okcuaa meau (Il) ¢ pacTBopoMm cepHOM KHCIOTBI, KHCIOT C METaUlaMH, peaKiiuii
HEUTpaau3aluy, MOJIydeHHE HEpacTBOPHUMBIX OCHOBAaHHUM, BBITECHEHHE OJHOIO MeETaula JPYTUM U3
pacTBopa COJM, pELIeHHE SKCIEPUMEHTAJIbHBIX 3a/1ad 1o TeMe «BakHeline Kiacchl HEOPraHWYECKHX
COCTMHEHU .

Ilepuonnuecknii 3akon u Ilepuoanyeckas cucrema xummudeckux jiementos JI. U. Menneseena.
Crpoenne atoMoB. Xumuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEPEeaAKIMHT

[IepBbie NOMBITKY Ki1acCU(UKALUN XUMUYECKUX 371eMeHTOB. [loHsTHE O rpynmax cXoAHBIX 3JIEMEHTOB
(11e70YHBIE U IIEIOYHO3EMENIbHBIE METaJlIbl, FaJOreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT
am(poTepHbIe OKCUABI U TUAPOKCUIBL.

[lepmoanueckuit 3akoH. llepuommueckas cucrema xumnueckux siaeMeHToB JI. WM. MeHnneneesa.
Kopotkonepuoanas u jymmaHonepuoanas Gopmsl [lepuoanyeckoil cucteMbl XUMHUYECKUX 3eMeHToB []. 1.
Menneneesa. [lepnoael v rpynnsl. @PU3HUECKUI CMBICT TOPSAIKOBOIO HOMEPA, HOMEPOB ITEPUO/IA U TPYIIITBI
JJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTombl. DnektpoHsl. CTpoeHHUE AIIEKTPOHHBIX 000JI09eK
aToMOB niepBbIx 20 xumuyeckux 3nemeHToB [lepuoanyeckoii cucremsl . 1. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA IO ero noJioxkenuto B [lepuoandeckoit cucreme J1. . Mennaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHMHUYECKHX DJJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUoaMm.

3nauenue [lepuoanueckoro 3akoHa u Ileproguyeckoit cucTeMbl XMMUUYECKHUX 3JIEMEHTOB ISl Pa3BUTHS
Hayku U nipakTuku. Jl. Y. MenneneeB — yd€HbINA U rpaXJaHUH.

XUMHUYECKasi  CBSI3b. KoBanentnas (monspHas u HENOoJIsIpHas ) CBSI3b.

DIEeKTPOOTPULIATENLHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp okucieHus. OKHUCIUTENILHO--BOCCTAHOBUTENIbHBIE peakuuu. lIpomeccel oOkucieHHs WU
BOCCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTENH.

XUMMYECKNI SKCMEPUMEHT:

U3y4YeHHe oO0pa3loB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICHCTBHE TUIPOKCHIA IMHKA C
pacTBOpaMu KHUCIIOT W LIEJNOYEH, MPOBEACHUE OMBITOB, WILIIOCTPUPYIOUIUX MPUMEPHl OKHUCIUTEIHHO-
BOCCTaHOBHUTEJIbHBIX PeaKluid (rOpeHUe, peakiiuy pa3ioKEeHUs, COCTUHCHHUS ).

MexnpeameTHble CBA3K

Peanusanus MeXIpPEAMETHBIX CBfA3€H NpH H3yYeHHWH XUMHHA B 8 Kiacce OCYIIECTBIIACTCS dYepes
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MMOHATHH, TaK ¥ MOHITUH, SIBISIONIMXCS CUCTEMHBIMH
VTSl OTACTBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKIIA.

OO11re ecTeCTBEHHO--HAYYHBIC MTOHSITHS: HAYYHBIH (aKT, THUIOTE3a, TEOPHUS, 3aKOH, aHaJIN3, CHHTES3,
KiIaccu(uKanus, MepUOMYHOCTh, HAONIOJICHHE, SKCIEPUMEHT, MOJCIUPOBAaHUE, W3MEPECHUE, MOJCIb,
SIBIICHHE.

dwusuka: MaTepus, aToM, 3JCKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIH], W30TOIBI, PAMOAKTUBHOCTS,
MOJIEKYyJIa, DJIEKTPUYCCKHI 3apsiji, BEIIECTBO, TeJI0, O00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, TIas,
(bu3nUecKre BEIIMYMHBI, SIMHUIBI U3MEPEHUs, KOCMOC, TUIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadust: atmocdepa, ruapochepa, MUHEPaAIIbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE HCKOMIAeMbIE, TOTUIHBO,
BOJIHBIC PECYPCHI.



9 KJIACC

BemecTBo M XMMH4YeCKas peakuus

Ilepnognueckuit 3akoH. llepuomuyeckas cucrema xumuuyeckux siaeMeHToB JI. M. Menneneesa.
Crpoenue atoMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHUM CBOMCTB XMMHMUYECKHX 3JIEMEHTOB TMEPBBIX TPEX
MEePUOOB, KaJlvs, KaJbLIMs U X COCIMHEHHUI B COOTBETCTBUU C MOJIOKEHHUEM 1eMeHTOB B [lepuoanueckoit
CHUCTEME U CTPOCHHEM HX aTOMOB.

Crpoenue BeliecTBa: BHUJIBI XMMHYECKOW CBsI3U. THIIBI KPUCTAUIMUYECKUX PEHIETOK, 3aBUCUMOCTH
CBOWCTB BEILIECTBA OT TUIA KPUCTANIMYECKON PEIIETKA U BUJA XUMUYECKOU CBSI3U.

Krnaccudukamuss ¥ HOMEHKIATypa HEOPraHWYECKUX BEHISCTB. XHWMHUYECKHE CBOWCTBA BEIICCTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIACCaM HEOPTraHMYECKUX COCAMHEHUH, TeHETUUECKas CBSI3b HEOPTraHUUECKUX
BEILIECTB.

Krnaccudukarus XuMUYECKUX peakIuil 0 pa3IuYHbIM TPU3HAKaM (IO YUCITY U COCTAaBY YYaCTBYIOIIUX
B PEAKIIMH BEIIECTB, TIO TETUIOBOMY 3D (DEKTY, 0 UBMEHEHHIO CTETICHEW OKUCIICHUSI XUMUYECKUX DJIEMEHTOB,
1Mo oOpaTUMOCTH, MO YYaCTHIO KaTajau3aropa). JK30- U SHJIOTEPMHUYECKHE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHUS.

[Tonsatue o ckopoctu xumudeckoi peakiuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX
peakuusx. [loHSTHE O TOMOTEHHBIX M TETEpOTEHHBIX peakiusax. [lonstue o karamuze. [lonsTue o
XUMUYECKOM paBHOBeCHHU. MDaKTOphI, BIUSAIONIME HA CKOPOCTh XUMHUYECKON PEaKIMU U TOJIOKEHHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC peakiumu, AJIEKTPOHHBIN OanmaHc OKHUCIIUTETHHO-
BOCCTAaHOBUTEJIbHOW peakiuu. COCTaBICHHE YPABHEHUN OKUCIHUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKIUN C
WCIIOJIb30BAaHUEM METO/1a AIEKTPOHHOTO OajaHca.

Teopust AMEKTPOTUTHIECKON JAUCCONMANNH. DJIEKTPOJUTHI M HEINEKTPOJUTH. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAlMU BEIIECTB C PA3IMYHBIMM BHJIAMHM XMUMHUYECKON CBs3U. CTENEHb AMCCOLAALINM.
CunbHbIe U ci1abble AIEKTPOJIUTHL.

Peakuuu nonHoro ooMeHa. Y clioBusl IpOTEKaHUS peakluii HOHHOrO 0OMeHa, OJIHbIE U COKpaIll€HHbIE
WOHHBIE ypaBHEHHs peakiuidi. CBOWCTBa KHCJIOT, OCHOBAaHWW M COJIEH B CBETE NpEICTaBICHUN 00
AIEKTPOJIUTUYECKON qucconranuu. KauecTBeHHbIE peakiui Ha MOHBI. [loHsATHE O THAPOIU3E COJICH.

XMMUYECKNIN SKCNEPUMEHT:

03HAKOMJIEHHE C MOJEISMHM KPHUCTAIUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U
HeMeTaisioB (rpadura W anmmasa), CIOKHBIX BEIIECTB (XJIOpUAAa HATpHsl), UCCIEIOBAHHUE 3aBHCUMOCTH
CKOPOCTHM  XUMHUYECKOW  peakIuu OT  BO3JICHCTBUS  PA3NIUYHBIX  (AKTOPOB,  HUCCIEIOBAHHE
AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpoIlecca JUCCOLUALMN KUCIOT, Iejoueit u coyieit (BO3MOKHO
WCIOJIb30BAHME BUJEO MATEPHUAJIOB), MPOBEICHUE OIbBITOB, WJUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS
peakiuii MoHHOro obMeHa (0OpazoBaHHE OCajKa, BbIJEJIEHUE Tas3a, OOpa30oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakuuid (TOpeHHe, peakiuu
pa3noKeHus, COeAMHEHNS), PACIIO3HABAHNE HEOPTAaHUYECKUX BEIIECTB C MOMOIIIbIO KAUeCTBEHHBIX PEaKIUi
Ha WOHBI, pEUIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanibl 1 UX cOeTUHEHHU S

O6H_[a$[ XapaKTCpUCTUKa TIaJIOICHOB. OcobenHocTH CTPOCHHUA AaTOMOB, XapPaKTCPHBLIC CTCIICHU
OKUCJICHUA. CTpOGHI/Ie n (I)I/ISI/I‘IGCKI/IG CBOMCTBaA IMPOCTBIX BCIICCTB — I'aJIOI'CHOB. XHUMHUYECKHE CBOMCTBA HA
IpuMepe Xjopa (BSaHMOﬂCﬁCTBHe C MCTalllaMHd, HEMCTaJlJlaMH, H_IGJ'IO‘IaMI/I). XJ'IOpOBOI[OpOI[. Comstaas
KHUCJI0Ta, XUMHUYCCKHC CBOﬁCTBa, IMOJIY4CHUC, IPUMCHCHHUC. HeﬁCTBHe XJIOpa U XJIOPOBOJOPOa HAa OpraHu3M
yelloBeka. BaxkHelue XJIOPpUABIA UX HAXOKIACHUEC B ITPUPOJC.

OO6mas xapaktepuctuka 35eMeHToB VIA-Tpymbl. OcoOEHHOCTH CTPOSHUS aTOMOB, XapaKTEePHBIE CTEIEHH
okucnenus. CTpoeHne 1 GU3NIECKHe CBOWCTBA MTPOCTHIX BEIIECTB —KUCIIOPOAA U CEPBI. AJIIIOTPOITHBIE MO (hUKAITNU
KHCIIOpPOJia U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOJOPOI, CTpOCHHE, (PU3NIECKUE 1 XUMUYECKHE CBOWCTBA.
Oxcuipl Cephl KaK MPEACTABUTENN KACIOTHBIX OKCHIOB. CepHast KHCIoTa, PU3NIECKUE M XUMHYECKUE CBOMCTBA
(oO1Ime kak MpeacTaBUTENsl KJIacca KUCIOT U CIIEIU(PUUECKUE).



XUMHUYECKUE PpEaKLUH, JIEKAIINE B OCHOBE IIPOMBIIIJIEHHOTO CIOCO0A MOIYYEHUsI CEPHON KHUCIIOTHI.
[Ipumenenne ceproit kucinoTel. COJMM CEPHOM KHUCIOTHI, KAaueCTBEHHAs peakius Ha Cynb}ar-HoH.
HaxoxneHue cepsl M €€ COCIMHEHHMM B IpUpoae. XHMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH Cpelsl
COCIMHEHUSIMU cepbl (KHUCIOTHBIE JIOKIHM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIpEeIOTBPALLECHUS.

O6mast xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHbIC
CTENIEHU OKHCIEHHUS. A30T, pPACIpOCTpaHEHHWE B NpHUpOJE, (PU3MUECKHe MU XUMHUYECKHE CBOMCTBA.
Kpyrosopor azora B mnpupojge. AMMHAK, €ro (PU3MYECKHME M XUMUYECKHE CBOICTBA, MOJIYYEHHE H
npuMeHenre. Coiau aMMOHUS, WX (U3WYECKHEe M XMMHUYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHas
peakmys Ha HOHBI aMMOHHSI. A30THAasI KUCIIOTa, € oydeHue, GU3NIecKue U XUMUYEeCKHe CBOICTBa (00mmume
KaK TpPEeJCTAaBUTEIs Kilacca KUCIOT U crenuduueckue). VMcmnonp30BaHue HUTPATOB U COJIEH aMMOHHS B
KayecTBE MMUHEPAIbHBIX y100peHni. XUMHUECKOe 3arps3HEHUE OKPYKatolel cpeibl COETUHEHUSIMH a30Ta
(KUCOTHBIE J0KH, 3arpsi3HEHUE BO3/yXa, MOYBBI M BOJ0EMOB). Docdop, amnoTponHble MOIUPUKAIUN
¢docdopa, puznueckue u xumudeckue cpoicrsa. Okeun dpocdopa (V) u pochopnas kucnora, puznyeckue
U XUMHUYECKUE CBOMCTBa, nosydyeHue. McnonszoBanue pocdaroB B kKauecTBE MUHEPAIbHBIX YI0OpEHUI.

O6mas xapaktepuctuka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETEHU OKUCIICHUS. YTJIEepo/l, aJUIOTPOIHbIE MOIU(PHUKALIUH, PACIPOCTPAHEHNE B IPUPOJIe, (U3NYECKUE U
XUMUYECKHe cBoMcTBa. Ancopouus. KpyroBopoT yriepoaa B mpupoje. OKCHAbI yrieposa, ux (Gu3udecKkue
U XMMUYECKHE CBOWCTBA, JIEHCTBHE Ha JKUBbIE OPraHU3MBI, MOJyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUe
nmpoOsieMbl, CBsi3aHHBIE ¢ OKcuaoM yriepoaa (IV), rumore3a T1I00aJBHOTO TOTETUICHHS] KIWMAarta,
NapHUKOBBIN 3(dekT. YronapHas KUcaoTa U €€ cou, UX GU3NYECKUE U XMMHUYECKHE CBOMCTBA, MOJIyYeHHE
n npumeHeHue. KauecTBeHHass peakuuss Ha KapOoHaT-MOHBL lcmonb3oBaHue kapOOHAaTOB B OBITY,
MEUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAaX KaK O COCIMHEHUSX yriiepoja (MeTaH, 3TaH,
STHJIEH, alleTUJICH, 3TaHOJI, TIMIEPUH, YKCyCcHas KucioTa). [IpupoaHbie HCTOYHUKY YTIeBOA0POAOB (Yrob,
MPUPOJHBIN Ta3, He(Th), MPOAYKTHI WX TEepepaboTKu (OCH3MH), UX POJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTHEe 0 OMOIOTUYECKHU BasKHBIX BELIECTBAX: )KHpaX, ONKaX, YIJeBoJaxX — M UX POJIU B KU3HU YeJIOBEKa.
MarepuanbHOe €JMHCTBO OPraHMYECKUX U HEOPraHMUECKUX COEAMHEHUH.

Kpemnnii, ero ¢puszndeckue u XuMHYECKHE CBOMCTBA, TIOJIydeHHE U MpuMeHeHne. CoeIMHEHUST KPEMHUS
B mpupoje. OOmue mpencrasienuss o6 okcuae kpemuus (IV) u kpemuueBoii kucinore. CHIMKATHI, UX
UCII0JIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. BakHei1ne cTpouTelbHble MaTepuaibl: KepaMuKa, CTEKJIO,
eMeHT, OeToH, xene300eToH. [Ipobraembl 6e30MacHOr0 MCHOIb30BAaHUS CTPOUTENIBHBIX MaTepUAOB B
MTOBCETHEBHOM >KU3HMU.

XMMUWYECKNIN SKCMEPUMEHT:

U3y4YeHHe O0OpaslloB HEOPraHMYECKUX BEIIECTB, CBOICTB COJSIHOW KHUCIOTBHI, MPOBEICHHE
KaueCTBEHHBIX peakUuid Ha XJIOPUA-UOHBI W HAONIOJEHHE MPHU3HAKOB HMX MPOTEKAHUS, OIBITHI,
oTpaxaromue (u3nvyeckue M XUMHUYECKHE CBOWCTBA TallOTEHOB M HMX COEAWHEHUH (BO3MOXKHO
WCIOJIb30BAaHME  BHUAEOMATEpUANOB), O3HAKOMIIEHHE C o0O0pa3lamMu XJOPUIOB  (TaJlOreHHUIOB),
O3HaKOMJIEHHE ¢ oOpa3namu cepbl U €€ COeAMHEHUSMHU (BO3MOKHO HCIOJIb30BaHUE BUACOMATEPUATIOB),
HalOmo/IeHNe Mpoiiecca OOyrJIMBaHUs caxapa IMOJA JCHCTBHEM KOHIEHTPUPOBAHHOW CEPHOW KHUCIIOTHI,
M3Yy4YEeHHE XUMHYECKUX CBOICTB pa30aBIeHHON CEPHON KUCIIOTHI, MPOBEICHUE KaueCTBEHHOM peakluu Ha
cynb(}aT-uoH 1 HabJIOIeHNE MTpU3HaKa € IPOTEeKaHUs1, 03HAKOMJIEHHE ¢ (PU3MYeCKMMH CBOMCTBaMH a30Ta,
¢dochopa m ux coeauHeHU (BO3ZMOYKHO MCIOJB30BAaHHME BUAEOMATEPHAJIIOB), 0OpasliaMH a30THBIX WU
dochopHBIX yH0OpeHMii, moylydeHne, coOUpaHUe, paclo3HaBaHWE W M3y4YEHUE CBOMCTB aMMMaKa,
IIPOBEICHUE KAueCTBEHHBIX peakiMii Ha MOH aMMOHHSA M (ocdarT-uOH M H3ydyeHHE MPHU3HAKOB UX
NPOTEKaHMsl, B3aUMOJECUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MeAbl0  (BO3MOXKHO
UCIOJb30BAHUE BUIEOMATEPHUAJIOB), U3yueHHE MOJENeH KpUCTAIUIMYECKHX pPemIETOK anmasa, rpadura,
¢bynnepeHa, 03HAKOMJIEHHE C MPOLIECCOM afcOPOIMM paCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YITIEM M
YCTPOMCTBOM IMPOTHBOra3a, MoJydeHue, coOupaHue, pacro3HaBaHUEH M3y4EHUE CBOMCTB YIJIEKHUCIIOTO
ra3a, NMpoBEJCHNE KAUeCTBEHHBIX PEAaKIMH Ha KapOOHAT M CHJIMKAT-HOHbI M M3y4YE€HUE MPU3HAKOB HUX
NPOTEKaHMs,  O3HAKOMJIEHME C  MNPOAYKUMEH  CHWIMKAaTHOW  MPOMBIIUICHHOCTH,  pelleHue
HKCIIEPUMEHTAIBHBIX 33734 10 TeMe «BaxxHele HeMeTaulbl U UX COSAUHEHUS.



MeTaJuibl M UX COEUHEHUS
OOmiast XapakTEepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAHWU HUX IOJIOKEHHS B
[lepuoanueckoit cucreme xummdeckux 3iaeMeHToB [I. M. MenneneeBa u crpoeHusi atomoB. CtpoeHue
MeTaoB. MeTamnueckas CBsi3b U METAJJINYECKas KPUCTAJUIMYECKAs pEIIETKA. DIEKTPOXUMUYECKUI psJ
HanpsHKeHU MeTayuioB. Ou3nyeckre U XMMHUYECKUEe CBOWCTBA MeTauioB. OO0mue crocoObl MOTydeHus
MeTauioB. [loHsATHE O KOPPO3HH METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT Koppo3uu. CrijiaBsl (CTalb,
YYI'yH, AIOPATIOMUHUN, OpOH3a) HUX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lerounble Metaiuibl: mosiokeHue B Ilepuommueckoil cucreme Xxumuyeckux saemeHToB 1. .
MenneneeBa, CTpo€HUE UX aTOMOB, HaXOXXJIEHHE B mpupoje. PuU3nyecKkue U XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanusi). OKCUIBI U TUAPOKCUIIBI HATPHS U Kanus. [IpuMeHeHne menoYHbIX METaUIOB U
WX COCAUHEHHUI.

[[lerouyHO3eMENBHBIE METAJUIBI MarHuidi W Kajdbluil: mosiokeHne B Ilepronnueckodl cucreme
xuMuueckux anemeHToB JI. . MeHieneeBa, CTpoO€HUE X aTOMOB, HAXO0XKJIEHUE B rpupoae. dusznueckue u
XAMHUUYECKHE CBOMCTBA MarHus U Kajblins. BaxkHeilnme coeIMHeHUsS KalbIus (OKCHI, TUAPOKCHI, COJIN).
JXKécTkocTb BOJBI M CLIOCOOBI €€ yCTpaHEHMUS.

AmomuHMil: nonoxxenue B llepnommyecko cucreme xumudeckux anemeHtoB . M. Menneneesa,
CTpOEHHUE aToMa, HaxoXeHue B rpupojie. dusndecknue u XMUMHYECKUE CBOMCTBA alntOMUHMSL. AMDOTEpHbIE
CBOMCTBa OKCU/IA U THJIPOKCH/IA AITFOMHUHHUSL.

Keneso: nonoxenue B [lepuoandeckoii cucteMe xumuueckux annemeHToB . . Menaeneesa, ctpoenue
aToMa, HaxoXJaeHue B npupoje. Puznueckue U XUMHUECKHUe CBOMCTBA jkene3a. OKCUIbl, THAPOKCUIBI U
coau xene3a (1) u sxenesa (111), ux cocras, CBOMCTBa UITOTyUYECHHUE.

XMMUYECKNIN IKCNEPUMEHT:

O3HaKOMJIEHHE ¢ oOpa3llaMd METalJIOB U CIUIABOB, WX (PU3MYECKHMMH CBOMCTBaMM, H3y4EHHE
pe3ynbTaTOB KOPPO3UH METAIOB (BO3MOHO HCIIOJIb30BAaHWE BHJICOMATEPUAJTIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBUSL OKCHJAa KalblMsl M HATpUs C BOJAOM (BO3MOXKHO HCIOJIb30BAHHWE BUIEOMATEPHAJIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOMBI, IMpolilecca TOPEHUs Kejle3a B KHCIOpojae (BO3MOXHO
HCII0JIb30BaHME BUEOMATEPHUAIOB), TPU3HAKOB MPOTEKAHMs KaUeCTBEHHBIX peaklUWi Ha MOHBI: MarHus,
KaJIbIIMsl, aMFOMUHUSA, MHKa, xene3a (1) u xenesa (I1I), menu (II), HaGmroaeHNE M OMKMCaHUE TIPOIIECCOB
OKpalllMBaHUs TUIAMEHU HOHAMU HATpUsl, Kalusl U KalbIHs (BO3MOXKHO UCIIOJIb30BaHUE BHIEOMATEPUAIIOB),
uccienoBaHue aM(OTEpHBIX CBOWCTB THUIPOKCHAA QIIOMHHMS W THAPOKCHAA IIMHKA, pelIeHUe
JKCIIEPUMEHTAIIBHBIX 33/a4 110 TeMe «BaxxHelne MeTauibl U UX COCTUHEHUS».

XuMHUS U OKPYKA0IIas cpeaa

BemectBa n Marepuaibl B IOBCEIHEBHOM >KM3HU 4eJoBeKa. be3omnacHoe HCMoib30BaHUE BELIECTB U
XMMHYECKUX peakuuii B ObITy. [lepBas momMols Ipyu XUMHUYECKUX 0KOTaX U OTPABICHUSX.

XuMHYecKoe 3arpsi3HEHHE OKpYKarolen cpeibl (ImpelenbHas JOMyCTUMas KOHIEHTpAalus BEUIECTB,
nanee — [1/1K). Ponp XuMuu B pelieHUH SKOJIOTHUECKUX MTPOOIeM.

XUMUYECKMI IKCNEPUMEHT:
U3y4eHHe 00pa3lioB MaTepuasoB (CTEKIIO, CIJIaBbl METAIIIIOB, MOJIMMEPHBIEC MATEPHAIIBI).

MexnpeameTHble CBA3K

Peanuzanust MexXnpeaMeTHbIX CBA3€M MpPU HM3YYEHUH XUMHHM B 9 Kjacce OCYHIECTBISIETCA 4Yepe3
MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK U TIOHATUH, SIBISIFOIIUXCS CUCTEMHBIMU
IUIs OTAENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO UKIIA.

OO01ue ecTecTBeHHO-HAY4YHbIC MTOHATHS: HAYYHBINA (DaKT, rumoresa, 3aKOH, TEOpHUs, aHAIH3, CHHTE3,
KIaccu(UKaus, MepuoaUYHOCTh, HAOIIOJEHHE, OJKCIEPUMEHT, MOJEIMPOBAaHUE, W3MEpPEHHUE, MOJEIb,
SIBJIICHUE, TAPHUKOBBIN dPPEKT, TEXHOJIOTHS, MATEPHAIIBI.

duzuka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, WU30TOIbI, PaJIHOAKTUBHOCTS,
MOJIEKYJa, YMEKTPUIECKUI 3apsi, TPOBOJHHUKH, TOTYIIPOBOIHUKH, TUIICKTPUKH, (DOTOAIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, a3, pacTBOP, PACTBOPHUMOCTh, KPUCTAJUIMUECKAs PEIIETKA,
CIUTIaBbl, (PU3NYECKUE BEIMYWHBI, €AMHUIIBI U3MEPEHUsI, KOCMHUYECKOe MPOCTPAHCTBO, IMIAHETHI, 3BE3IBI,
Connue.



buosiorus: QoTtocunHTes, npixaHue, OHOchepa, DKOCHCTEMa, MUHEPAJIbHBIC YIOOpEHHUS,
MUKPOIJICMCHTBI, MAKPOI3JICMCHTHI, IIMTATCIILHLIC BECIICCTBA.
I'eorpadus: atmocdepa, runpochepa, MUHEpaAIbI, TOPHBIC TOPOIBI, MOJIE3HBIE UCKOTIAEMbIe, TOTUIHBO,
BOJIHBIC PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS IPOrpPaMMbl OCHOBHOTO 00IEro oOpa3oBaHMs JOCTUTAOTCS B
XoJie 00ydyeHHs XMMHUHU B €JIMHCTBE Y4e€OHOM M BOCHUTATEIBHOW JAEATEIbHOCTH B COOTBETCTBUU C
TPAaJULIMOHHBIMU POCCHUMCKMMH COLIMOKYJIbTYPHBIMH UM JIyXOBHO- HPABCTBEHHBIMU LEHHOCTSIMHU,
MPUHATHIMU B OOIIIECTBE NMpaBUIaMM U HOPMaMU MIOBEJIEHUS U CIIOCOOCTBYIOT ITPOLieccaM CaMOIIO3HaHUS,
CaMOPAa3BUTHS U COLMAIN3AINN 00YyJaIOLIUXCS.

JIMYHOCTHBIE pE3yibTaThl OTPAXKAIOT TOTOBHOCTh OOY4YaOLIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
ITO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMH U PACHIIMPEHHE OIIBITA IEATEIILHOCTH HA €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) NMaTPUOTUYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HacCJIEIUIO,
MMOHUMAaHMs 3HAYEHHUs] XMMHUYECKON HayKH B JKU3HHM COBPEMEHHOTro OOIIecTBa, CIIOCOOHOCTH BIAJIETh
JOCTOBEPHOM HH(POPMAIIMEH O TIEPEIOBBIX JOCTIKEHUAX U OTKPHITUIX MUPOBOW M OTE€UECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MUpPa U 00IIECTBA;

2) IPaKIAHCKOI0 BOCIIUTAHUSA:

MPEACTABJICHUS O COLMAIBHBIX HOPMax M NPABWJIAX MEXIMYHOCTHBIX OTHOLIEHUN B KOJIJIEKTHBE,
KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  OOILECTBEHHO TOJIE3HOW, Yy4eOHO-UCCIEN0BATENbCKOMH,
TBOPUYECKOM U APYTUX BUAAX EATEIBHOCTH, TOTOBHOCTHU KPa3HOOOPa3HON COBMECTHOM AEATEIBHOCTH MTPU
BBITIOJIHEHUH Y4YeOHBIX, MMO3HABATEIbHBIX 3aJ]a4, BBIMOJIHEHUH XUMHUYECKHX SKCIIEPUMEHTOB, CO3/JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHUMMAHHUIO M B3aMMOIIOMOIIM B Ipolecce 3Toil yueOHOI
JESATEIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE IOBEACHHME M IOCTYIKH CBOMX TOBAPUIIEH C IMO3HULINH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI OCTYIIKOB;

3) LEHHOCTH HAYYHOI'0 IIO3HAHMSL:

MHPOBO33PEHUYECKHE MPEJCTABICHUS O BEIIECTBE M XUMHUYECKOM pPEAaKUUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU M COCTABIIAIOIINE OCHOBY JUIsl IOHUMAaHMS CYIIHOCTH HAy4HOU
KapTUHBI MUpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOIbI, B3aMMOCBS3SIX
YeJI0BeKa ¢ IPUPOAHOU CPEAO, O POJIM XMMHUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABaTeIbHBIE MOTHBBI, HaIllpaBJIEHHbIE HAa MOJYYEHHE HOBBIX 3HAHUU MO XUMHHU, HEOOXOJIUMBIE
Uis  OOBSICHEHHs HaONIOaeMbIX IIPOLIECCOB U SIBIICHUWI, IO3HABATEIbHOW, WH(MOPMALMOHHOW U
YUTATEIbCKON KYJIbTYPhl, B TOM YHCIIE HABBIKOB CAMOCTOSTEIbHOM pabOThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOU, JOCTYITHBIMH TEXHUUECKUMHU CPEJICTBAMU WH(DOPMALIMOHHBIX TEXHOJIOT U,

UHTEpeC K OOY4YeHMIO W TMO3HAHWIO, JHOO03HATENBHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caM0o0Opa30BaHUIO, TPOEKTHOM W UCCIEeI0BATEIbCKOW JESITENbHOCTH, K OCO3HAaHHOMY BBIOODY
HAMpPaBJIEHHOCTH U YPOBHS 00y4YeHHUSI B JallbHEHIIIEM;

4) ¢GopmMupoBaHus KYJbTYPbI 310POBbA:

OCO3HAHUE LIEHHOCTHU >KU3HHM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 310POBBIO, YCTAHOBKHM Ha
3JI0pOBBIM 00pa3 >KW3HHM, OCO3HAHUE TMOCIEACTBHIM W HENPHUSATHE BPEIHBIX MPUBBIUEK (ymoTpeOieHus
QJIKOTOJIs1, HAPKOTHKOB, KypeHUs1), HEOOXOJUMOCTH COOIIO/ICHUS MpaBuiI 0€30MacCHOCTH MpU 0OpaIeHun
C XUMUYECKHUMHU BEIIECTBAMHU B OBITY U PEalbHOU KU3HH;

5) TPYAOBOI'0 BOCIIMTAHUA:

HMHTEPEC K MPaKTUYECKOMY M3yUeHUIO MPodeccHii U Tpya pa3IuyHOrO poJa, YBaXKCHHUE K TPYAY H
pe3yibTataM TPYAOBOM JEATENBHOCTH, B TOM YHMCIE HAa OCHOBE IPUMEHEHHUS



MPEIMETHBIX 3HAHUN 10 XUMUH, OCO3HAHHBII BBIOOpP MHIAMBHYaTbHON TPAEKTOPUH MPOIOKEHHS
o0pa3oBaHus ¢ y4ETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX HHTEPECOB U
MoTpeOHOCTEeH, ycrmemHoi MnpodecCHOHANLHON JESITENFHOCTH W PAa3BUTUS HEOOXOTUMBIX YMEHUH,
TOTOBHOCTb aJalITUPOBATHCS B MPO(HECCHOHAIBHON Cpesie;

6) JKO0JIOIMYEeCKOr0 BOCIIMTAHNSA:

9KOJIOTMYECKH L1€71€cO000pa3HOe OTHOLIEHHUE K MPUPOJAE KaK UICTOUHUKY )KM3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBAHMs, MOHWMAHHE ILIEHHOCTH 3J0pPOBOTO M 0Oe30macHoro oOpas3a JKW3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HM3MUYECKOMY M IICHXHYECKOMY 3I0POBBIO, OCO3HAaHHE IIEHHOCTH
COONIONICHUS TIpaBMJI 0E30I1IaCHOTO TOBEJACHHS MpH paboTe C BEIIECTBAMH, & TAKKE B CHUTYAIHX,
YIPOXKAIOIIUX 3J0POBBIO U KU3HH JIFOJIEH;

CIOCOOHOCTH TPHUMEHSATh 3HAHUS, TOJydaeMmble NMPU W3YYECHHUH XUMUH, Ui pEIIeHus 3ajad,
CBSA3aHHBIX C OKPYXAroLIEed NPUPOAHOW CPeNOH, AJI NOBBIIEHUS YPOBHS 3KOJOTHYECKOW KYIbTYpHI,
OCO3HAHUS TJ100aIbHOT0 XapaKTepa SKOJIOTHYECKUX MPOOIIEM U IMyTeH UX peleHus MoCpeICTBOM METO/I0B
XMMHH, OSKOJOTHYECKOIO MBIIIJICHUS, YMEHHUS pYKOBOJCTBOBATbCSI MM B  I03HABAaTEJIbHOM,
KOMMYHHUKAaTUBHOM M COIIUAIIBHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeranmpenMeTHBIX pE3yAbTaTOB BBIACISIOT 3HAuMMble i1 (OPMHUPOBAHUS
MHPOBO33pEHHUs 00IeHayYHbIe TOHATHS (3aKOH, TEOpUs, IPUHIUI, TUIIOTe3a, PaKT, cucTema, Mpolecc,
SKCIEPUMEHT M JPYroe.), KOTOpPbI€ HCIOJB3YIOTCS B E€CTECTBEHHO-HAyYHBIX Y4YEOHBIX MpeIMeTax H
MO3BOJISIIOT Ha OCHOBE 3HAHUHN M3 ATUX MpPeAMeTOB (OPMUPOBATH MPEACTABIEHUE OLIEIOCTHON Hay4yHOU
KapTUHE MHpa, U YyHUBEpCAJlbHblE YdeOHble JIeHCTBUS ([IO3HABaTEJIbHbIE, KOMMYHUKATHBHBIE,
pEerynaTUBHbBIE), KOTOpble oOecneunBaloT (OPMUPOBAHME TOTOBHOCTH K  CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU 1eATebHOCTH.

ITo3HaBaTe/IbHbIE YHUBepca/bHble YydeOHbIe aeiicTBUs ba3oBble
JIOTHYeCKHUe NeficTBUA:

YMEHHMSI UCII0JIb30BATh IPUEMBI JIOTHYECKOTO MBIIUIEHUS IIPY OCBOCHUY 3HAHUN: PACKPBIBATH CMBICII
XUMUYECKUX TOHATHH (BBIICIATh UX XapaKTEpPHbIC IPU3HAKH, YCTAHABIMBATH B3aUMOCBA3b C APYTHMMHU
MOHATUSAMH), HCIOJb30BATh MOHATUSA Ui OOBSCHEHUS OTIENbHBIX ()AaKTOB M SBJICHUH, BBIOMpAThH
OCHOBaHMSA M KpUTEpUH M KiIacCU(UKAUM XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIHH,
YCTaHaBJIMBATh IMPUYMHHO-CIICACTBEHHBIE CBA3M MEXIY OOBEKTaMH H3y4EHMs, CTPOUTh JIOIMYECKHE
paccyxJeHus (MHIyKTUBHBIE, IeyKTUBHBIE, 10 AHAJIOTUN), J1eJIaTh BBIBOJIbI U 3aKJIFOUCHMS;

yYMEHUE MPUMEHATh B Ipollecce IO3HAHWUSA MOHATUA (IIPEIMETHblE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3yEeMbl€ B XMMHUHU, IPEOOPa30BbIBATh IIUPOKO IPUMEHSIEMBbIE
B XMMHUU MOJIEJIbHBIE MIPEJICTABICHUS] — XMMMUYECKHH 3HaK (CUMBOJI 3JIEMEHTa), XUMHUYecKas (opMyia U
YpaBHEHHE XUMHUYECKOM peakuuu — MpH PELICHUH Y4eOHO- MO3HABaTEJIbHBIX 3a/ad, C Y4ETOM 3THUX
MOJEIBHBIX IPEICTaBICHUNM BBISBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKA H3Y4aeMbIX
O0BEKTOB — XHMHYECKHUX BEIIECTB M XHUMMUYECKHX pEaKIUi, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CIIEACTBEHHBIE CBS3U U IIPOTUBOPEYHS B U3y4aeMBbIX IPOLECCAX U SIBICHUSX.

Ba3oBble nccienoBare/bCKue JeHCTBUSA:

YMEHHE HCIIOJIb30BATh IIOCTABJICHHBIE BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHHUA, a TaKXKe B
Ka4yecTBE OCHOBBI JUIs (JOPMHUPOBAHUS FMIIOTE3BI 110 IPOBEPKE NPABUIBHOCTH BbICKA3bIBAEMbIX CYKICHUIA;

npuoOpeTeHue OmbITa MO IJIAHUPOBAHUIO, OPraHU3alldM UM  IPOBEICHUI0  YYEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM MpOIecca, CaMOCTOSITEIbHO MPOTHO3MPOBATH €ro
pe3yibTar, GopMyarpoBaTh 000OIIEHHUS U BBIBOIBI IO PE3YJIbTaTaM MPOBEIEHHOTO OTbITA, UCCIIEJOBAHUS,
COCTaBJIATh OTYET O MPOJIIaHHON paboTe.

Padora ¢ undopmanueii:

yMeHHUe BbIOMpPAaTh, aHAJTM3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAIIUIO PA3IIMYHBIX BUJOB U (HOpM

MPEJCTaBICHUS, IOTY4aeMYI0 U3 Pa3HbIX HICTOUHUKOB (HAy4HO-TIOMYJIIpHAs JUTEeparypa



XHMHUYECKOTO COJEp)KaHus, CIpaBOYHbIE MMOocoOus, pecypcsl MHTEpHETA), KPUTUYECKH OLIEHHBAThH
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPHUMEHATh pPAa3IM4YHble METOAbI M 3allpoChl NPU MOMCKe U OTOOpe WHPOpPMaLUU U
COOTBETCTBYIOIIMX JIAaHHBIX, HEOOXOAMMBIX JUIS BBIOJHEHHWS Y4eOHBIX M IO3HABATENBHBIX 3a]ad
OTpEeNeNEHHOr0  TWMA, MpuoOpeTeHue ombiTa B 00NAaCTH  HWCHOJB30BaHUS  HMH(OPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIa/ICHUE KYIbTYPO aKTHBHOTO UCTIOJIb30BAHMUS PA3IMYHBIX TOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIbHYIO (opMy TmpeacTaBieHUs HHopMaluu U
WLTIOCTPUPOBATH pellaeMble 3aa4l HECIOKHBIMU CXeMaMHU, JHarpaMMaMHe, APYTUMu GpopMaMu rpaduku
H NX KOMOMHALMSAMY;

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh B Mpoliecce y4eOHON M UCCIEeI0BATENbCKON JESITEbHOCTH
MHOOPMALMIO O BIMSHUM MPOMBIIIJICHHOCTH, CEIBCKOTO XO3SCTBA M TPAHCIIOPTA HA COCTOSIHHUE
OKpY’Karolel TPUPOIHON CPEIbI.

KoMMyHuUKaTHBHBbIE YHUBePCAJbHbIE YUeOHbIE 1eHCTBHS:

YMEHHMS 3a]1aBaTh BOIMPOCHI (B XOJIe Juajiora U (MJIM) AUCKYCCUH) MO CYIIECTBY 00CYX/1aeMOM TEMBI,
(bopMyITHpOBaTh CBOM MPEIOKEHUSI OTHOCUTEIHHO BBHITIOJHEHUS IPEIOKEHHOHN 3a1a4H;

YMEHHUSI TPEICTABIATh IIOJyYCHHBIE pEe3yabTaThl MO3HABATEILHOW JEATEIBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; AeJaTh MPE3CHTAIMI0 Pe3yJIbTaTOB BBIMOJHEHUS XHMHUYECKOTO SKCIIEPUMEHTa
(JrabopaTtopHOTO OMBITa, TA00PATOPHOU PAOOTHI MO MUCCICTIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOCKTA);

YMEHHUSI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH TO3HABATEIBHOW W
UCCIIEIOBATENIbCKON JEATEIbHOCTH MPU PELIEHHMH BO3HUKAIOIIMX TMPOOJIEM Ha OCHOBE Ydéra OOIIMX
WHTEPECOB W COTJIACOBAaHUS TO3WUIMUH (0OCYKIECHWs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD»,
KOOPAMHAINS COBMECTHBIX JICHCTBUI, OMIpeeNieHIe KPUTEPHEB 110 OI[CHKE Ka4eCTBa BBITTOJHEHHON PaOOTHI
U JpyTHe).

PeryasiTuBHble YHUBepPcaJbHble YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONpEeNeNsiTh UeNU JACATeIbHOCTH, IUIAHUPOBATh, OCYLLECTBIIATH,
KOHTPOJMPOBaTh M MPU HEOOXOJMMOCTH KOPPEKTUPOBATh CBOIO JESATENHOCTH, BBIOMpATh Hauboliee
3¢ deKTUBHBIE CIIOCOOBI PEIICHHs] YYeOHBIX M MMO3HABATENBHBIX 3a7[a4, CAMOCTOSATEILHO COCTAaBJISTH WU
KOPPEKTUPOBATh MPEIJIOKEHHBIA aJTOPUTM JEHCTBUI MPHU BBINIOJHEHUH 3aJaHUM C Y4ETOM MOJYy4YCHUS
HOBBIX 3HaHUH 00 M3y4aeMbIX 0OBEKTAX — BEIIECTBAX U PEAKIUAX, OLIEHUBATh COOTBETCTBHUE MMOIYYEHHOTO
pe3ynbTaTa 3asBJICHHOM 1I€TH, YMEHUE HUCIOJb30BaTh M AHAIU3UPOBATH KOHTEKCTHI, IMpeajaraeMble B
YCIIOBUU 3aJJaHUil.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aTE€IbHOrO COACpIKAHMUS,
YCTaHOBJIEHHOTO MaHHOW ¢enepasibHONM paboueill MporpamMMoM, BBIJCNAIOT: OCBOCHHBIE
00yyaroUMMuUCs Hay4HbIEe 3HAHUS, YMEHHSI U CHOCOOBI JeHCTBUH, crienuduyeckue AasmnpeIMeTHOMN
obnactu «XUMUS», BUIBI IEATEIBHOCTH M0 MOJIYYECHUIO HOBOTO 3HAHMSI, €TOUHTEPIIPETAIIIH,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3IMYHbIX y4EOHBIX U HOBBIX cuTyanusax. K koniy o0y4yenus B 8
KJIacce MpeMETHbBIE Pe3yJIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaKaThCHPOPMUPOBAHHOCTD Y
oOyuaronmxcs yMEeHU:

. PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSITHI: aToM, MOJEKyJa, XUMUYECKUI
3JIEMEHT, MPOCTOE BEIECTBO, CII0KHOE BEIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOIHAS), BAJIEHTHOCTb,
OTHOCHUTEIIbHAsl aTOMHAsi M MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast
707151 XUMHUYECKOTO >JIEMEHTAa B COCIUHEHUHU, MOJISIPHBIA O0OBEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJIb,
AIIEKTPOOTPHUIATENFHOCTD, CTENICHh OKUCIICHUS, XUMHUUYECKasl peakins, KiaccCuuKalus peakiui: peakiuu
COEJIMHEHUS], peaKkIMM Pa3lIo’KEHUs, PEaKIMU 3aMelleHHs], peakuu oOMeHa, 9K30- U AHJ0TEPMUYECKUE
peaxiuu, TErIoBoi A3PPEeKT peakiuu, SApo aToMa, HIEKTPOHHBIN CIION aTOMa, aTOMHAst OpOUTalb, paanycC
aToMa, XUMHYECKas CBSI3b, MOJSPHAS 1 HEMOJSPHAs KOBAICHTHAs CBSI3b, HIOHHASI CBS3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBas JI0JIs BelecTBa (MPOLIEHTHAs KOHIEHTPALKs1) B pacTBOPE;



o WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMMUYECKMX I[IOHSATUH M IPUMEHATH OTHU
MIOHATHUS IIPU ONMCAHUHU BEILECTB U UX IIPEBPALLCHUN;

° HCI0JIb30BAaTh XUMHUUYECKYIO CHMBOJIMKY JJIsl COCTaBJICHUS (DOPMYIT BEIIECTB M ypaBHEHUN
XUMHUYECKUX PEAKLIMIL;
° ONPENENATh BAJICHTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COEIUWHEHUSX, CTEMEHb

OKHCJICHUS JIEMEHTOB B OMHApHBIX COEAMHEHHUSX, IPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy
coeqMHEeHUH 1o (opmynaM, BHJ XHUMHYECKOW CBsI3M (KOBAJICHTHAss W HMOHHAs) B HEOPraHUYECKUX
COEJIMHEHUSX;

. packpsiBaTh cmbici Ilepumoamueckoro 3akona J[. M. MenneneeBa: neMOHCTpUPOBATH
[IOHUMAaHHE IEPUOJNYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKHX 3JIEMEHTOB OT HX IIOJIO)KEHUS B
[Iepnoanueckoil cucTeMe, 3aKOHOB COXPAHEHUS MAacChl BELIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO y4eHHMsl, 3aKoHa ABOrajpo;

J ONMCHIBaTh M  XapakTepu3zoBaTh TabmuuHyro ¢opmy [lepuonuyeckoil cucTemsl
XMMHMUYECKUX 3JIEMEHTOB: pa3jnyaTh MOHATHUS «TJIaBHas NoArpymnmna (A-rpynmna)» u «n1o0o4Has MoArpymmna
(b-rpymnmna)», manele U OOJbIIME NEPUOMABI, COOTHOCUTHh O0O3HAU€HUs, KOTOPbIE HMMEIOTCS B TaOIHIle
«IIepnoauueckas cuctemMa XUMHUYECKHX 3J1eMeHTOB 1. Y. MeneneeBa» ¢ YMCIOBBIMM XapaKTEPUCTUKAMU
CTpPOEHHUS aTOMOB XMMMUECKHUX DJEMEHTOB (COCTaB U 3apsj a1pa, oOllee 4Yuciao D3JIEKTPOHOB U
pacnpeziefieHue UX M0 IEKTPOHHBIM CII0SIM);

J KJIaCCU(PUIMPOBATh XUMHUYECKHE 3JEMEHTHI, HEOPTaHWYECKUE BELIECTBA, XUMHUYECKHE
peaxiuu (10 YUCITy M COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, M0 TeMI0BOMY 3 deEKTy);
. XapaKTepU30BaTh (OMUCHIBATh) OOIIME XWMHUUYECKHE CBOWCTBA BEIIECTB PAa3TMYHBIX

KJIACCOB, TMOATBEPXKJas ONUCAHWE IpUMEpaMH MOJIEKYJSIPHBIX YpPaBHEHHMIl COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUH;

. MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALICHUN B PA3JIMUHBIX YCIOBUSIX;
. BBIYHCIISATE OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO

JOI0 XUMHYECKOTO »JIeMEHTa 1o (opMylie COCOUHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MPOBOANTH PACUYETHI IO YPABHEHHIO XUMHUUECKON PEaKIny;

J NPUMEHATh OCHOBHBIC OIEPAIMH MBICIUTEIBHONH AEATEIBHOCTH — aHAIW3 M CHHTE3,
cpaBHEeHHE, 0000IICHNE, CUCTEMATHU3AIMI0, KIacCH(UKAINIO, BBISIBICHUE NMPUYMHHO-

-CJIEICTBEHHBIX CBS3€H — JUIl U3y4eHUs] CBOICTB BEIIECTB U XMMHUYECKUX PEAKIHi, eCTeCTBEHHO-
HayYHBIC METOJIbl MO3HAHUS — HAONIOJCHUE, W3MEpPEHHE, MOJCIHPOBAHUE, SKCIICPUMEHT (PEabHBIN U
MBICJICHHBIN );

J clienoBaTh TpaBWJaM  MOJb30BAaHMS XHMHUYECKOH TOCYIHOH W J1abOpaTOpHBIM
o0opyoBaHMEM, a TAaKXKe MpaBUJIaM OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHMSMH IO
BBINOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB 10 TOJIyYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoia M KHCIOPO/ia), IPUTOTOBJICHHIO PACTBOPOB C ONPEICIEHHOI MacCOBOM JI0JIel pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M MNPOBOANUTH XHMHYECKHE JKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB
IIe04ell ¥ KUCIOT C HOMOUIBIO HHANKATOPOB (JIaKMYC, (peHON(PTaIenH, METUIOPAHK U APYTHE).

K xonmy oOydenust B 9 kj1acce npeJMeTHbIE pe3ysbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPAaXKaTh
cOpMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHIA:

J pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHATUN: XUMHUYECKUH HIEMEHT, aToM,
MOJIEKyJa, MOH, KaTHOH, aHHOH, IIPOCTOE€ BELIECTBO, CJOXKHOE BEIIECTBO, BaJEHTHOCTH,
AJIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKUCIICHUS, XUMHUECKas peaklus, XUMHUYEcKas CBs3b, TEIJIOBOI
3pPexT peakuu, MoJib, MOJISIPHBIN 00BEM, PACTBOP, SITEKTPOIUTHI, HEANEKTPOJIUTHI, FNEKTPOIUTHYECKAs
JMCCOLMALIUS, peaKIU MOHHOTO OOMEHa, KaTalu3aTop, XHUMHMUYECKOe paBHOBecHe, oOpaTumble U
HEoOpaTUMbIE pEaKIMM, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH, OKHCIUTENb, BOCCTAHOBUTEIb,
OKHCIICHHE U BOCCTAHOBIIEHHE, AIJIOTPONHsL, aM(POTEPHOCTb, XUMUYECKas CBsA3b (KOBAJIEHTHAs, MOHHas,
MeTaJuIn4yecKas),



KpUCTAJUIMYECKAsAPEIIETKA, KOPPO3US METAIIJIOB, CIUIABBI, CKOPOCTh XUMUYECKON pEeaKIMu, IPeleabHo fomyctuMas konuentpanus [1J[K BemecTsa;

o MJUTFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUM W NPUMEHATh OTH IOHATHUS IIPU ONMCAHUM BEIIECTB U MX
IIpEBpALICHUN;

. HCII0JIb30BAaTh XMMHUECKYIO0 CUMBOJIMKY Il COCTABJIEHUS (DOPMYII BELLIECTB U YPAaBHEHMM XMMUYECKUX PEaKLIU;

. OIIPENENATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUS XUMHYECKUX 3JIEMEHTOB B COCIMHEHUSIX PA3JIMYHOIO COCTaBa, IPUHAICKHOCTh

BEIIECTB K OMpPEIeNEHHOMY KJIacCy COCIMHEHUH 1Mo (GopMynaaM, BUJ XUMUYECKON CBS3H (KOBaJICHTHAs, MOHHAs, METAJUTMYECKast) B HEOPTaHUIECKUX
COEJIMHEHUSX, 3apsa]l MOHA M0 XUMHYECKON (popmylie, XapakTep cpelibl B BOJHBIX PACTBOPAX HEOPraHMYECKUX COEIMHEHUH, TUI KPUCTAILIIMYECKON
PELIETKN KOHKPETHOIO BELIECTBA;

o packpbiBath cmbica Ilepuoanueckoro 3akona JI. M. MenaeneeBa M JEMOHCTpUpPOBATh €ro MOHMMAHHE: OIUCHIBaTh U
XapakTepu3oBaTh TabnuuHyto Gopmy [lepronnyeckoil cucTeMbl XUMUYECKHX AJIEMEHTOB: pa3jinuaTh MOHATHS «TJlaBHas noarpymnna (A-rpymnmna)» u
«moboynas noxarpynna (b-rpymma)», maneie U GoJbIIME NEPUOABI, COOTHOCUTh OOO3HAYEHUS, KOTOpPhIE MMEIOTCS B NEPUOAMYECKO Tabmuue, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOECHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] Aapa, 00lee YICIo IEKTPOHOB U paclpeesieHne Ux 1o
AIIEKTPOHHBIM CJI0SIM), 00BACHATH 001I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOBU UX COEAMHEHUH B ITpeieax MajblX IEPUOI0B U TJIaBHBIX
MOATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

° KJIacCu(PHUITMPOBATh XUMUYECKUE JIEMEHTHI, HEOPTaHUUECKHUE BEIECTBA, XMMHUUECKHEPEAKITUH (TI0 YUCITY ¥ COCTaBY y4aCTBYIOIIHX
B PEaKIIMH BEIIECTB, MO TEIJIOBOMY 3P (DEKTy, IO U3MEHEHHUIO CTETICHEH OKHCIICHNS XUMUYECKUX 2JIEMEHTOB);

° XapaKTepH30BaTh (OMUCHIBATH) OOIMHME M CHEIM(PUIECKUEe XMMHUECKHE CBOWCTBA MPOCTHIX M CIOKHBIX BEIIECTB, MOATBEPIKAAS
OTIMCaHUE TTPUMEPAMH MOJICKYIISIPHBIX M HOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUH;

° COCTaBJISITh YPaBHEHHUS SJECKTPOJMTHYCCKOW TUCCOIMAIIMU KHUCJIOT, IIEJI0YeH W COJICH, MOJHBIE W COKpalI¢HHBIC YpaBHEHHS
peaKkIuii HFOHHOTO 0OMeHa, ypaBHEHHS PEaKIUi, TOATBEPKIAIONINX CYIIIECTBOBAHUE T€HETUYECKON CBSI3M MEXK/Ty BEIIECTBAMHU Pa3IMYHBIX KJIACCOB;

° PacKpbIBaTh CYITHOCTh OKHCIIMTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIMA MOCPEICTBOM COCTaBJICHHs JIEKTPOHHOTO OajaHca ATHUX
peaKIuii;

° MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH IMPOTEKAHHS XUMHUYECKUX MPEBPAIICHUI B
Pa3IMYHBIX YCIOBUSX;

° BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJI0 XUMUYECKOTO AlieMeHTa 1o (opmyre
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINH;

° coOiroAaTh mpaBuia MOJIb30BAHUS XMMUYECKOHM MOCYI0M M JabopaTOpHBIM 000OpYAOBaHMEM, a TAaKKe MpaBUiIa OOpalleHus c

BCIICCTBAaMU B COOTBCTCTBHUU C MHCTPYKIHUAMU 110 BBIIIOJIHCHHUIO Ha60paTOpHLIX XUMHYCCKUX OIIBITOB IO MOJIYYCHHIO U CO6I/IpaHI/II-O Fa3006pa3HBIX
BCIICCTB (aMMI/IaKa " YIJICKUCIIOTO 1"333);

L4 NpOBOAWUTE PCAKIIUH, MOATBCPKAAOIIUC KauyeCTBEHHBIM COCTaB Pa3JIMYHBIX BCHICCTB: PACIIO3HABATH OIIBITHBIM HYTCM XJIopuAa-,
6pOMI/II[', noauna-, Kap6OHaT', (I)OC(I)&T', CI/IJ'II/IKaT',CYJ'IL(I)aT', TUAPOKCUA-UOHBI, KATUOHBI aMMOHU 1 HOHbI U3YUCHHBIX MCTAJJIOB, IIPUCYTCTBYIOIIUC B
BOJHBIX paCTBOpAX HECOPraHNYCCKUX BCIICCTB,

° INPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHON NEATEIbHOCTH — aHaIUu3 U CHUHTEC3, CPAaBHCHUC, 0606HleHI/Ie, CUCTEMATH3all1IO,
BBIABJICHUC TPUYINHHO-CIICACTBCHHBIX CBs3€H — IJIst N3Y4YCHUA CBOMCTB BEIIECTB U XUMHYSCKUX peaKLIHfI, CCTCCTBCHHO-HAYYHBIC MCTOAbI IMO3HAHUS

- Ha6J'IIO,Z[eHI/IC, HU3MEPCHHUEC, MOACTIUPOBAHUC, DKCIICPUMCHT (peaHBHBIﬁ )51 MBICJIGHHBIﬁ).



BOCHUTATEJbHBIA KOMIIOHEHT

MaxkcumanbHOE HCIOJIb30BAHUE BOCIUTATENBHBIX BO3MOXKHOCTEH COJEp)KaHUS Y4e€OHBIX MPEAMETOB Uil (OPMUpPOBaHUS y OOyyarouuxcs
POCCUICKHX TPAIULIMOHHBIX[yXOBHO-HPaBCTBEHHBIX U COLIMOKYJIBTYPHBIX IEHHOCTEH, POCCUICKOTO HCTOPUYECKOTO CO3HAHUS HA OCHOBE HCTOPHUYECKOIO
IIPOCBELIEHUS; IOJ00P COOTBETCTBYIOIIETO COJAEPKAHUS YPOKOB, 3aJaHH, BCTIOMOTaTEJIbHBIX MaTEPUajIoB, MPOOIEMHBIX CUTYalUl Ui 00CYKICHUM;

[IPUBJICYEHUE BHUMAaHUS OOYYalOIIMXCS K LIEHHOCTHOMY AacCIEKTy M3y4aeMbIX Ha ypOKax MpPEIMETOB, SBJICHUN U COOBITUH, WHUIUHPOBAHUE
00CYXJIEHH, BHICKa3bIBAHUN CBOETO MHEHMSI, BHIPAOOTKH CBOETO JUYHOCTHOI'O OTHOIIEHMSI K M3ydaeMbIM COOBITHSIM, SIBIICHUSM, JIULAM;

MO0y JAeHHE OOyJarolUXCcsi COOMI0IaTh HOPMBI TIOBEJIEHUs, TpaBuja OOIIEHUS CO CBEPCTHUKAMH W TIEJAaroTMYeCKUMHU paOOTHHKAMHU,
COOTBETCTBYIOIIME YKJIaly 00111€00pa30BaTEIbHON OpraHU3aliy, YCTAaHOBJICHHUE U MOAJEPKKY 100poKeIaTebHOM aTMOChEpHI;

MIPUMEHEHHE UHTEPAKTUBHBIX (OpM ydeOHON pabOThl - UHTEUIEKTYalbHbBIX, CTUMYJIUPYIOIIUX [M03HABATEIbHYI0O MOTHBAIINIO, UTPOBBIX METOMMK,
TUCKYCCUH, AAIOIIUX BO3MOXHOCTh IPUOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOTO JMajora; rpymnrnoBoi paboThl, KOTOpask YUUT CTPOUTh OTHOLICHUS U
NeCTBOBATh B KOMaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIICHHUS.



TEMATHYECKOE IINTAHUPOBAHMUME 8 KJTIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paszgea 1.IlepBoHavaibHble XUMHYECKHE MIOHATUSA
XuMusg — BakHas 00J1aCcTh
11 €CTECTBO3HAHUS U 5 5 bubnuoteka [JOK
' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [IOK
' peaKnuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2.Ba:xxuHeiinue npeacraBuTe/ M HEOPraHMYeCKUX BelleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopon.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
524 OCHOBHBIE KJIacChl 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Paspnen 3.11lepuoanyeckuii 3akoH u [lepuoanyeckas cucrema xumudeckux 3j1eMeHToB /. U. MengeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIEC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bub6mmoreka [{OK

31 XAMHUYECKHX 2JIeMeHTOB [, ! https://m.edsoo.ru/7f41837c
N.Mennene-eBa. CtpoeHue
aToma
Xumudaeckas
3 _— 8 bubmmoreka [IOK
https://m.edso00.ru/7f41837¢
OKHCIIUTETIBHO-
BOCCTAHOBHUTCJILHBIC PCAKITNN
bubmmoreka [IOK
Hroro no pasaeny 15 https:// m.edso;I ru/7f41837c
PesepBHOE BpeMs 3 bbmmorexa [TOK
https://m.edso00.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB 68

I10 IMPOTPAMME



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

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paszpnen 1.BemecTBo U XUMHYECKHE peaKIUA
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLINAIIUSL. 8 1 1 bu6mmorexa [IOK
' XUMHUYECKUE PEAKIIMU B pacCTBOpPAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M UX COCAUHEHUS
21 OO6m1ast XapakTEePUCTHKA XUMUYECKUX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa LHOK
' DYTHERL 2P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 3ne§eHT01133 VA-Ir) mbl. A30T, hochop u ux 7 1 bubmmorexa [JOK
' PYITHbL. ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepuCTUKa XUMHYECKUX
2.4 BHCHI\-;GHTOE IVAI:)r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHIIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro no 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

Pa3zgen 3.MeTajjibl M HX COCANHECHUSA

. bubnmoreka [JOK
3.1 Obmme cBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a63
6
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl 1 X COEINHEHNS 16 httos://m.edsoo.ru/7f41a63
6
Wroro mno pazueny 20
Pazjnen 4. Xumus u okpy:xamomas cpeaa
4.1 B TBa U MaTEPHAJILI B )KU3HU YeJIOBEKa 3 bubmmorexa [TOK
' etttec p . https://m.edsoo.ru/7f41a63
6
Hroro mo pazgeny 3
PesepBHOE Bpemst 3 bubmmorexa [IOK
P p https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Ponap XuMuu B KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOAAX ITO3HAHUS B XUMHH 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOpailieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Uuctele BemecTBa 1 cMech. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
8 N PHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBApPEHHOU COJIH )»
bubmuoreka [JOK
6 A 1
TOMBI H MOJICIyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CI0XKHBIE BEMIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIJIIPHOE yUEHUE 1 bubmiorexa LIOK

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/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas o a. BanentHoc
HIMIE A popiyx HSHTHOCTE https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX DJIEMCHTOB
11 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [JOK
OTtHocuTenbHAast MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XMUMHUYECKOT0 bubmmoreka [IOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [IOK
MonspHas macca https://m.edso0.ru/ff0d5230
14 dOu3nvecKnue 1 XUMHUISCKUE SBICHUSI. bu6mmorexa [IOK
XHUMHUYEcKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuorexa [JOK
XUMHUUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMUYECKHUX bubmmorexa [JOK
H . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMUIecKux peakiuit
18 (coenuHeHws, pa3iaoKeHHUs bubmotera [JOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmmorexa [JOK
H AHCT. Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHU I
20 KonTponpHast padota Nel o treme bubnuoreka [IOK
«BelecTBa 1 XUMHUECKUE PEAKLIA) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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

npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

bubmmoreka [IOK

22
KHCIOPOJA (PCAKLUH OKHCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 006 okcuaax
CrocoOblI MOTYYCHHUS KUCI0Poa B
23 1a00paTopHu Zq 1} OMmmneHI:IOIclm bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[TIpumenenue kuciopoaa
TenoBoit 3¢ ekt xumMuueckoin
24 peakIiu, MOHSITHE O bubmmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCSCKUX PEAKITHIX
TormmBo (HedTh, yrojiab U METaH).
25 3ar ﬂsHeéHeqlios yra CrocoObI iro Bubmmorexa LIOK
p A%, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuueckas padota Ne 3 mo Teme
26 «[Tony4yeHne U coOMpaHne KUCIopoaa bubmmorexa [TOK
e . P poAa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe bubnuoreka [JOK
BenecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ffod4ddo
28 du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4ddo
bubmuoreka [JOK
29 I1
OIPITHE O KHCTIOTAX H cOJLIX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomyuenue u cobupaHue Bo10po/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYecTBa
33 BEII[ECTBA ra3a II0 €ro U3BECTHOM bubmorexa [TOK
.. Y https.//m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHH Ta30B
35 du3nvecKkrue U XMMHUYECKHEe CBOMCTBA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuid. [lonsitue 06 bubnuorexa [JOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHnHbie
37 ¥ HEHACBIIIEHHBIE PacTBOPLL. MaccoBast bubmmorexa [TOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOPE
[IpakTrueckas padota Ne 5 mo teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [JOK
OIpeaeIEHHON MacCOBOM AoJien https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas padora No2 o teme bubnuoreka [JOK
«Kucnopoa. Bonopona. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCcTaB, KiaccudUKaius, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XuMnu4deckue CBOMCTBA
41 KI/ICJ'I}:ITHLIX OCHOBHBIX U aM(OTEPHBIX bubmiorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#us: cOCTaB, KIaccuuKaims, bubnmnoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TosnydyeHne u XUMUYECKHUE CBOKMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: coctas, kitaccupukanus, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaune): HOMEHKIATypa,
46 cnoco((SI)II) HI([m )GHI/ISI XI/IMI/I‘{ZEKI/IG bubmiorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOIicTBa
[IpakTueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bu6mmorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsI3b MEXKy KilacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHIE U CUCTEMATHU3ALUS 3HAHUI
B 1 https://m.edso0.ru/00ad9ch?2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmiorexa LOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MONBITKH KIacCUpUKAITIT
51 XUMHYECKUX 2I1eMEHTOB. IloHsTHE O bubmorexa LOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJAHBIX AIEMEHTOB
Ilepnoanueckuil 3aK0H U
52 HepnoﬂnquKas[ CHUCTEMA XUMHYECKUX bubmotexa [JOK
PO https://m.edsoo.ru/00ada52c
anemenToB [l. 1. MenneneeBa
Bubnmmoreka IIOK
53 Ilepuropl, rpynmnsl, HOArPYIIIbI i

https://m.edsoo.ru/00ada52c¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

o4
saep. M3otomsl https://m.edsoo.ru/00ada342
CTpoeHHe EKTPOHHBIX 000I0YCK
N bubnuorexka [JOK
55 aTOMOB 3J1IeMeHTOB [lepuoanueckoii
https://m.edsoo.ru/00ada6hc
cucremsl [. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 2JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubnnorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproaudyeckoro 3akoHa is
57 pa3BuUTHS Hayku U ipakTtuku. /1. 1. bubnmuorexa [JOK
MenneneeB — y4€HbIN, IEAaror u https://m.edsoo.ru/00ada96e
rpaKJaHuH
58 DIIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubnuorexa [JOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 nu
OFHAZ XHMHCCKas CBA3b https://m.edsoo.ru/00adac34
60 KoBanenTnas nonsipHast Xumuyeckas bubnuorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHas XuMudeckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIIEHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucauTenn U BOCCTAHOBUTEIU bubmorexa HOK
https://m.edso00.ru/00adb076
65 KonTtposnpsHas padota Ne4 o teme bubnuorexa [IOK
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«Ctpoenne aroMa. XUMUYECKask CBSI3bY

https://m.edsoo.ru/00adb486

bubmuoreka [JOK
i 1
66 O0001IeHHE U cCUCTEMATU3AlU 3HAHUI https://m.edsoo.ru/00adb33c
. bubnuorexa [JOK
67 O0001IeHME U cUCTEMATU3alUs 3HAHUN 1 https://m.eds00.ru/00ad9ch?
bubmmoreka [IOK
" 7 } 1
68 TOTOBBIM YPOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara ungposbie
Tema ypoka Konrpoabubie | IlpakTHyeckue a op
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 31eMeHToB [l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUN

2 CBOMCTB XMMHUYECKUX AJIEMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HoMeHKIIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bune xuMuueckoil CBSA3HU U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel mo teme

5 «[ToBTOpEHUE U YriyOJICHHE 3SHAHHIMA 1 1
OCHOBHBIX pa3J/ieioB Kypca 8 Kiaccay

5 Knaccudukanus XuMu4eckux 1 bubnunoreka [JOK
peaKIrii MO pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUYECKOI

7 eakiu. [ToHsITHE O TOMOT€HHBIX U 1 Bubmiorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIUAX
[ToHATHE O XUMHUYECKOM PaBHOBECHUHU.

P bu6mmoreka [JOK

8 @DakTOpBl, BIUAIOLUINE HA CKOPOCTh 1

XUMHUYECKOMN PCaKIUU U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XHUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHIECKON
10 Hcfo na I/II/IpCI/IJII)HBIC U cia0ble bubnmorexa [TOK
o AT, https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonHble ypaBHEHUS peaKIIUN bubnmorexa LOK
My peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edso0.ru/00add5d8
00 PIEKTPOJUTHYECKON TUCCOITUAITNN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHHA 00 bubmmorexa LOK
pelt . https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIMAITIH
14 TTousarue o ruaposm3se cojiei bubmmorexa [TOK
P https://m.edso0.ru/00add9d4
15 O0o001IcHNE B CHCTEMAaTH3aLIHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuueckast padota Ne 1.
16 «Pemenue 3KCrIepuUMEHTATBHBIX bubmnorexa [IOK
p https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora No2 o teme
17 «DIEKTPOIUTHYECKAS JUCCOLAALNA Bubmiorexa IIOK
p A At https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIMU B paCTBOPAX)
OO0111ast XapaKTEPUCTHUKA TaJIOTE€HOB.
18 XI/III-\]/I-II/ILIGCIfI/Ie CBlz)ﬁCTBa Ha IpuMepe bubmiorexa LOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposojopoa. CosisiHast KUCIIOTA, bubnuorexa [IOK
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XUMHUYECKHE CBOMCTBA, MOJyYEHHUE,

https://m.edsoo.ru/00ade104

MIPUMECHCHHE
[IpakTnueckas padora Ne 2 o teme
20 «[lomyuenne coNsTHON KHUCIOTHI bubmmoreia LIOK
P ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBONCTB»
Berurcnenust mo ypaBHEHUSIM
21 XUMHYECKUX peazlll)nﬁ, €CJIA OINH U3 bubmmorexa [TOK
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6rast xapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ANnoTpornHble MOJU(PUKAIIUU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bu6mmorexa [IOK
B IIpupoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0poa, CTPOCHHE, bubnuorexa [JOK
(bu3UYeCKre U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (u3HYeCKrEe M XUMUYECKHE CBOMCTRA, bubmmorexa [JOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKlnu, JekKaIIie B
OCHOBE MPOMBIILIIEHHOTO criocoba
26 MOJIYYEHUSI CEPHOM KUCIIOTBHI. bubnuorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KAIOILEN CPebl COETMHEHUSAMU
cepbl
97 Brruncinenue maccoBoil J0JIM BEIXOAa bu6mmoreka [JOK
IIPOJYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OOm1ast XapaKTepUCTHUKA HJIEMEHTOB bubnuorexa [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpupoJe, Gpu3ndeckue u
XUMUYECKUE CBOUCTBA

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

AmMHEaK, ero pu3nvecKue u

bub6mmoreka [IOK

29 XUMHYECKUE CBOMCTBA, IIOJIyYCHHUE U
v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMuaKa, U3ydeHUe ero bubmorexa HOK
o > 1Y https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u bubnmuotexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KAUECTBE MHUHEPAJIbHBIX

32 oOpenuil. XuMuueckoe Bubnmorexa LIOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAroIlel cpeJibl
COEIMHEHUSIMH a30Ta
®ochop. Okecup dhochopa u

33 Cpocgo pHa;I KI/I(?J'I(E))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa LIOK

p L https://m.edso0.ru/00adf68a
XUMHYECKUE CBOICTBA, MOJIy4YEHUE
Hcnonws3oBanue docdaToB B

34 KaueCTBE MHUHEPAIbHBIX yI0OPEHHIA. bubnunoreka [JOK
3arpsi3HEeHUE NPUPOTHOM Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHE B

35 npu Ez[e (li)nsnieCKl:Ie Y XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorudyeckue npooIemsl,
CBsI3aHHBIE ¢ OKcuioM yriepona (1V)

37 VYroapHas KucioTa 1 € cou bubamorexa LOK
https://m.edso0.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriaekucioro rasa. bubnnorexa [JOK
KauectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OPraHNYECKUX BEIECTBAX KAK O bubmmorexa LOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yIIIepo/ia
40 Kpemunii u ero coequHeHust bubmorexa [TOK
P https://m.edso00.ru/00ae080a
[IpakTuueckas padota Ne 5. Permenue

41 SKCIIEPUMEHTAIBHBIX 3a/a4 MO TEME bubnuorexa [JOK
«BaxxHenmume HeMeTaIbl U UX https://m.edso00.ru/00ae0bf2
COCJTMHEHUS»

KontponpHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «Baxueiinie HeMeTaIbl M UX
https://m.edso0o.ru/00ae0el8
COCJTUHECHUS»
OO6mras XapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Metannuueckas CBSI3b U bubmuoreka [JOK
MeTallIn4ecKasi KpUCTaJNINYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

. bubmuoreka [JOK

44 DNEeKTPOXUMHUYECKUH Psif

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edso00.ru/00ae1156
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O0m1re cnocoObl MoTyYeHus
mertauioB. CiuiaBel. BerauciieHus mo

bu6mmoreka [IOK

45 YPABHCHIVIN XHUMITICCIHX Peaitiit, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 [TonsaTue o KOppo3uUn METAJIIOB bubmorexa HOK
https://m.edsoo.ru/00ae1278
bubmmoreka [IOK
41 [enotrie MeTaib! https://m.edsoo.ru/00ael4b2
48 OKcHIBI ¥ THAPOKCHUIBI HATPUS U bubnmuoreka [JOK
Kajust https://m.edsoo.ru/00ael4b2
49 [Ieno4yHO3€EMENBHBIE METAIIIIBI — bubnuorexa [JOK
KaIbIIMA U Maraum https://m.edso0.ru/00ael5e8
50 Baxueiiime coenuHeHNS KaabIIAA bubmmorexa [TOK
https://m.edso00.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HAHUH
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuorexka [JOK
yCTpaHEHUsI https://m.edso0.ru/00ae1886
[IpakTueckas paborta Ne 6 o Teme
N N bubnuoreka [JOK
53 "YKEcTKOCTh BOIABI U METOBI €6
\ https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 JNp—— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [JOK

https://m.edsoo0.ru/00aeld86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcupl, TUAPOKCHIBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U CHCTeMAaTH3aIus
3HaAHUH
[Ipaktuyeckas padora Ne 7. Pemmenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnuorexa [JOK
«Baxnenmme MeTajibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnnorexa [JOK
COIEPKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MaccoBOM J0JIM BBIXOJa MPOIyKTa
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KontponbHas padota Ne4 o teme
62 «Baxuenme MeTamIbl ¥ UX
COEIMHEHUS
63 Bemectsa u marepuaisl B bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YeIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsA3HEHUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTHYECKUX MTPOOIeM https://m.edso0.ru/00ae4270
66 O06o001IeHne u cucTeMaTu3anus bubnunoreka [JOK
3HaHUU https://m.edso0.ru/00ae0dOa
67 O06o001IeHre 1 CUCTEMaTH3 AL bubmuoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

3HAHUH https://m.edsoo.ru/00adb33c
bubmuoreka [JOK
u 7 . 1
68 TOTOBBIM YpOK https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., AknmonepHoeo6miectBo «M3natenbctBo «IIpocBenieHne»
* Xumus, 9 knacce/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., Akunoneproeo6mecto «M3narensctBo «IIpocBemniennes

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

Xumus (0a30BbIi ypoBeHs). Peanuszanus tpedoBanuit ®I'OC ocHoBHOTO 00111€T000pa3zoBanHus. MeToanueckoe nocooue uist yuuTes.

U PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u cailT 1us yautens «51 uay Ha ypok xumum»http://him.1september.ru Eannast xomnexiust [IOP:
[IpenMeTHast KOJIEKIUA «XAMUSDY

http://school-collection.edu.ru/collection/chemistry EcrecTBenno-Hay4HbIe 3KCIepUMeHTHI: Xumust. Kosutekius Poccuiickoro o61eo06pa3oBaTeibHOTO
nopTrasia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas oquMIinaaa mKOJIbHUKOB 110 XMMHUU

http://chem.rusolymp.ru Opranndeckast XMMusi: SJIEKTPOHHBIN YUCOHUK IS CPETHEHIIIKOITBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIN yaeOHuKhttp://Www hemi.nsu.ru OTKpBITHII KOJUTEHK: XAMHUS
http://www.chemistry.ru JluctaHiinoHHast OJMMITHAA 10 XMMHUH: TEICKOMMYHHKAITMOHHBIHOOPA30BaTEIbHBII TPOCKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JluctaHIIMOHHBIEIBPHUCTUYECKHIE OJUMITHAIBI 10 XUMUHU

http://www eidos.ru/olymp/chemistry 3anumarensHast XUMHST


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
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