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HOACHUTEJIBHAS 3AIITUCKA

[Iporpamma mo XxuMu# Ha ypOBHE OCHOBHOTO OOIIEro 00pa30BaHMs COCTaBICHA HA OCHOBE TPEOOBAHMI K PE3yIbTaTaM
OCBOEHHS OCHOBHOW 00pa3oBaTEILHON MPOTrpaMMbl OCHOBHOTO 0011ero oopazoBanus, npeactasieHHbix B ®I'OC 000, a
TaKk>ke Ha OCHOBE (heJiepalibHOM pabouel MporpaMMbl BOCIUTAHUS U C y4ETOM KOHIIETILIUY MPENogaBaHus y4eOHOTO IpeaMeTa
«XuMmusi» B o0OpazoBaTebHBIX opranu3anusx Poccuiickoit denepanmm.

[Iporpamma mo xumMuu Aa€T TPEACTABICHHE O IENsIX, OOIIell cTparerud OO0ydeHUs, BOCIUTAHUS U Pa3BUTHUSA
oOy4Jaronuxcs CpeACTBaMu YU4EOHOTO0 MPEAMETA, YCTAaHABIMBAET 00s3aTeNIbHOE MPEIMETHOE COAEpKaHKe, TPETyCMaTPUBAET
pacripesiejieHde ero mo KijaccaM M CTPYKTypUpOBaHHE MO pazfeiaM U TeMaM MpOTrpaMMbl MO XHWMHH, OIPEIEIseT
KOJINYECTBEHHBIE U KAUECTBEHHBIE XapaKTEPUCTUKU COAECPIKAHUS, PEKOMEHTYEMYIO MTOCIEA0BATEIbHOCTD U3YUEHHUSI XUMHH C
y4€TOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€W, JIOTUKM Y4eOHOTO IMpoliecca, BO3PACTHBIX OCOOCHHOCTEH
00yyJaromuxcsi, ONpeessseT BO3MOXKHOCTH MpeAMETa JJisd pealiv3aldd TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMsl, a TaKKe TPeOOBaHUM K pe3ysbTaTaM 00y4YeHus
XUMHUHU Ha YPOBHE I€JIeH U3y4eHUs TpeAMETa U OCHOBHBIX BUJIOB YU4€OHO-TI03HABATEIHHOMN AESITEILHOCTH 00YyYaIOIerocs mo
OCBOEHUIO yUE€OHOI0 COJIepP KAHUA.

3HaHWEe XUMHH CIIYKUT OCHOBOW JUisi (hOPMHPOBAHWS MHPOBO33PEHHSI OOYYAIOIIETOCs, €ro MPEACTABICHHUN O
MaTepUaIbHOM €IMHCTBE MHPA, BOXXHYIO POJIb UrparoT (popMHUpyeMble XUMUEH MPECTABICHUS O B3aUMOIPEBPAICHUIX
SHEPIrUu U 00 PBOJIIOIUY BEIIECTB B MIPUPOJIC, O MYTAX PEIICHUs II100abHBIX MPOOJIEM YCTOMUHNBOTO PA3BUTHSI YEJIOBEUECTBA
— CBIPbEBOM, YHEPTETUYECKOM, MUIIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, TPOOIIEM 3PABOOXPAHECHHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET peain3allii BO3MOXKHOCTEH JJIsi caMOpa3BUTUS U (POPMUPOBAHUS KYJIbTYphl JUYHOCTH, €€ OOIIei u
(hyHKITMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUICHUS W TBOPYECKUX CIHOCOOHOCTEM OOydYarommxcsi, HaBBIKOB UX
CaMOCTOSTEIILHON y4eOHOU JesTeIHbHOCTH, SKCIEPUMEHTAIBHBIX M HUCCIIENOBATEILCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHATILHOM JESITEIBHOCTH;

3HAKOMHUT CO CIEeM(UKON HAyYHOTO MBIIIJICHUS, 3aKJIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3TJIsi/1a HA €IMHCTBO MPUPOILI U
YeJIoBeKa, SIBJISIETCS OTBETCTBEHHBIM 3TAoM B ()OPMUPOBAHUU €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YyUYarOIIUXCS;



CrIocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYUYHBIM 3HAHUSAM, K IPUPOJIE, K YETOBEKY,
BHOCHT CBOI BKJIaJl B 9KOJIOTHUYECKOE 00pa3oBaHuE 00yUaroImInXCsl.

JlaHHBIC HaMpPaBIICHUS B 00YYEHUN XUMHUHM 00SCIIEYMBAIOTCS CICIIM(PUKON CoepKaHus yueOHOTO MpeIMeTa, KOTOPBIH
SBJISIETCS MIEIarOTMYECKU aJIalTUPOBAHHBIM OTPaKeHHEM 0a30BOM HAYKHU XUMUU Ha ONPEJETIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 0OIIEro 0Opa3oBaHUsI OPUEHTUPOBAH HA OCBOCHHE OOYYAIOIIUMUCS CUCTEMbI
MIEPBOHAYAIIbHBIX TOHATUWA XHWMHH, OCHOB HEOPTraHMYECKOM XHUMUUW WU HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX TOHSITHI
OPTraHUYECKON XUMHH.

CrtpykTypa cojepkaHusl MporpaMMbl N0 XUMHUH C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO MOAXOJa K €€ HM3yUEHHIO.
ConepxaHue CKIaJbIBAETCA U3 CUCTEMBI MOHATHI O XUMHYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. O6e 3TU CUCTEMBbl CTPYKTYPHO OpPraHM30BaHBI M0 MPHUHIMUITY MOCIEI0BATEILHOTO Pa3BUTHUS 3HAHUW Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— IpEeJICTaBICHUN 00 IIEKTPOIUTUIECKON AUCCOLUAIINU BEIIECTB B paCTBOpaXx.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKU TOJTYYEHHBIX M OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJHOTO YPOBHS K JAPYroMYy, BBIMOJHSS (QYHKIMU OOBICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BOBMOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI ¥ TIOJIyYEHUS U3y4aeMbIX BEIIIECTB.

OcBoeHue MmporpaMMbl MO XUMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMHYECKOW COCTaBIISIONIEH
Hay4YHOU KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOW MPUPOAbI, IEHHOCTHOTO OTHOLIEHUS K HAYyYHOMY 3HAHUIO M METOAAM
MO3HAaHUS B Hayke. V3ydeHne XUMUU MPOUCXOIUT C MPUBJICUYCHUEM 3HAHUN M3 paHee M3YYCHHBIX YUCOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knacce» u «Pusmnka. 7 Kiacey.

[Ipy U3ydyeHUM XUMUU MPOUCXOAUT (HOPMUPOBAHUE 3HAHUM OCHOB XMMHUYECKOM HAyKH KaK 0OJACTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUYECKON NESITEIHbHOCTH YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOW KYJBTYpHI. 3agaya
y4eOHOT0 MpeMeETa COCTOUT B JOPMUPOBAHUU CUCTEMBI XUMHUECKUX 3HAHUN — BaXHEUITUX (PAKTOB, MMOHSITUH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUM, JTOCTYIMHBIX 000OIIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAyKH, B MPHOOIIECHUH K



HAayYHbIM METOJlaM T[O3HAHUS MpPU M3YYCHUH BEIIECTB M XUMUYECKHX peakiuil, B (OPMHUPOBAHUM U Pa3BUTHH
MO3HABATEJbHBIX YMEHUW U MX MPUMEHEHUU B Y4E€OHO-TIO3HABATEIbHOW U Y4EOHO-MCCIEAOBATEIBCKOM NESITEIbHOCTH,
OCBOGHUU MpaBUi 0€30MacHOTO 0OpAIIeHUs C BEIIECTBAMH B TOBCEAHEBHOMN KU3HHU.

[Ipu n3ydeHnn XMMUK Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus BaXKHOE 3HaYE€HUE TPUOOPENIH TaKKe 111, KaK:

— (GopMHUpOBaHHE WHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO, COTPYIHHYECTBY,
CaMOCTOATENIbHOMY MPUHATUIO PELIEHUHM, CHOCOOHOM aJaliTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HaIpaBJICHHOCTh 00YYEHUsI HA CUCTEMATUYECKOE MPUOOIICHHE 00YUYaIOIUXCS K CAMOCTOSITEIbHON [T0O3HABATEIbHON
NeATEeIbHOCTU, HAYYHBIM METOJ[aM MO3HaHUs, (POPMUPYIOIIUM MOTHUBALIUIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUU,

— obOecrnieueHre yCaoBUM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUaAIOIIMMUCS OIbITa PA3HOOOPa3HOU NIESITEIHHOCTH,
MO3HAHUS M CAMOIO3HAHUSI, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIIWI), UMEIOIIUX YHUBEPCAIBHOE 3HAYCHUE JIs
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH,

— hopmupoBanue o01IeH (YHKIIMOHATBLHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YHCJI€ YMEHHUIN OOBACHSIThH U
OIICHUBATH SIBJICHUS] OKPY>KAIOIIEr0 MHUPA, UCTIOJb3YsI 3HAHUSI U OMBIT, MOJYYCHHBIC MPU U3YYCHUU XUMUU, IPUMEHSITh UX
MIPU pPEIIeHUH MPo0JIeM B MOBCETHEBHOM KU3HU U TPYAOBOM AEATEILHOCTH;

— (hopMupoBanue y oOy4aromuxcs r'yMaHUCTUYECKUX OTHOIICHUM, MOHUMAaHUsl IEHHOCTH XUMUYECKUX 3HAHUM IS
BBIPAOOTKH HKOJIOTHYECKH 11€J1eCO00pPa3HOro MOBENCHUS B ObITY U TPYAOBOW NEATEIbHOCTH B LEISAX COXPAHEHUSI CBOETO
3J10pOBbS U OKPYKAIOLIEN TPUPOAHOMN CPEbI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO M CAMOBOCIHUTAHHUIO HA OCHOBE YCBOCHHS
0011e4eI0BEYECKUX [IEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(dUIIs M HAIPABICHHOCTU JaJIbHEUIIEr0 00yUYeHus.

OO6111ee YnCiI0 4YacoB, OTBEAEHHBIX I U3YUYEHUSI XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBanusi, cocTaBiseT 136
4yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezelnto), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COAEPKXAHUE OBYUYEHUA
8 KIIACC

IlepBoHaYa/IbHbIe XUMHUYECKHUE TOHATHS

[Ipenmetr xumuu. Posib XMMUU B )KU3HU YeJIOBEKa. XUMHUS B cucTeMe HayK. Tena u BemecTBa. PU3NYECKUE CBOMCTBA
BEILIECTB. ArperaTHoOe COCTOsSTHUE BellecTB. [IoHATHE 0 MEeTO1ax MO3HaHUs B XUMUHU. YHCThIe BemecTBa U cMecu. CriocoObl
pa3aeneHus: CMECEHN.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX 3JEMEHTOB. [IpoCThie M CI0KHBIE BENIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumuueckas ¢opmysa. BaaeHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocutenbHas atoMHas Macca. OTHOCHTENbHasE MOJIEKYyJIsipHas macca. MaccoBasi JOJs8 XMMHYECKOrO >JIEMEHTa B
COCIMHECHUM.

KomnuectBo Bemectsa. Monb. Mossipras Mmacca. B3anMOCBSI3b KOJIMYECTBA, MACChl U YHCIA CTPYKTYPHBIX €IUHULL
BelecTBa. Pacuérel no opmynaM XUMUYECKUX COSTUHEHUN.

@u3NYeCKUe U XUMHUUYECKUE SIBICHUS. XMMHUYECKas peakuus U €€ MpU3HAKU. 3aKOH COXPAHEHMsI MAacChl BELIECTB.
Xumnueckue ypaBHenus. Kiaccudukaiys XuMU4YecKux peakiuil (CoOenHeHus, pa3ioKeHUs, 3aMeIIeH s, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHN MOCY0H, MpaBUJiaMu padOThl B JaOOpaTOpuu U MpuéMamu oOpaIieHus ¢ 1a00paTopHbIM
o0opynoBaHUEM, H3YYE€HHE W ONHUCAaHHE (PU3MUECKUX CBOMCTB O0OpA3IOB HEOPTaHWMYECKHUX BEIIECTB, HAOJIOJICHUE
¢bu3ndeckux (I1aBleHWe BOCKa, TasHUE JIb/Ia, pACTUPAHUE caxapa B CTYIIKE, KATIEHUE U KOHICHCAIIMS BOJIbI) U XUMHUYECKUX
(ropeHue cBeuH, MPOKaJTMBaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOW) SIBJICHUH, HAOIIOACHNE U ONMCaHUe
MIPU3HAKOB MPOTEKAHUSI XUMHUUYECKUX Peakiuil (pa3iokeHue caxapa, B3auMOJICUCTBHUE CEPHOM KUCIIOTHI C XJIOPUJIOM Oapus,
paznoxenue runpokcuaa meau (1) mpu HarpeBanum, B3aumojaeicTBue sxene3a ¢ pactBopoM coiu meau (Il), uzydenue
CIIOCOOOB pa3leNieHuss CMeced: C TMOMOIIbI0 MarHuTa, (pUiIbTpoBaHWE, BBITAPUBAHUE, NUCTHLISAIMSA, XpomaTorpadus,
MIPOBE/ICHUE OYMCTKH TTOBAPEHHOW COJIM, HAOJIIOJICHUE W OMHCAHUE PE3yJIbTaTOB MPOBEICHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAaHEHUSI MacChl, CO3JIaHKE MOJIeNIe MOJIEKYJ (I1apOCTEP>KHEBBIX).



Baxueiiiume npeacraBuTe/ M HCOPraHMYeCKUX BellecTB

Bo3nyx — cMmech razoB. CoctaB Bo3nyxa. Kucinopon — aneMeHT u mpocTtoe BemiecTBo. HaxoxkaeHue kuciopoja B
npupoje, hrusnueckue U XuMu4eckue cBoicTBa (peakuuu ropenus). Oxcuanl. [Ipumenenne kucnopoaa. CriocoObl morydeHus
KHUCIIOpoa B TabopaTopuu U npoMbliieHHOCTH. KpyroBopot kuciopojaa B npupojie. O30H — amioTpornHas Moaudukaius
KHCJIOPOJA.

TeroBol 3¢h(hHEeKT XUMHUYECKON peakIuu, TEePMOXMUMHUYECKHE YPaBHEHHUS, DK30- U IHAOTEPMHUUYECKUE PEAKIUU.
TomnuBo: yroib 1 MeTaH. 3arpsa3HeHue BO3yXa, yCUIIEHUE NapHUKOBOTO 3 (ekTa, pa3pylieHre 030HOBOTO CIIOA.

Bonopoa — anemeHT u npoctoe BemecTBo. HaxoxieHue Bojiopoaa B npupojie, (U3n4ecKue U XMMUYECKHE CBOMCTBA,
IpUMEHEHHe, cnocoObl nonyyeHus. Kucnotsl u conu.

MoutsipHblit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnueckne CBOMCTBa BOAbl. Boma kak pactBoputenb. PacTBopsl. HacellieHHbIE M HEHACHILIEHHBIE PACTBOPBI.
PacTtBopumocTh BemecTB B Bojie. MaccoBasi 10J1 BEIIECTBA B pacTBOpE. XUMHUUYECKHE CBOMCTBA BOJbl. OcHOBaHUs. Pouib
PacTBOPOB B MIPUPOJIE U B JKU3HU YeNOBEKA. KpyroBopoT BOJBI B IpUPOAE. 3arpsA3HEHUE TPUPOIHBIX BOA. OXpaHa M OUMCTKA
MIPUPOJHBIX BOJI.

Knaccudukanus Heopranmdeckux coeaunenuit. Oxcuapl. Knaccudukanus okcuzios: cosneodpasyromiie (OCHOBHbIE,
KHCIJIOTHBIE, aMPOTepHBbI€) U HecosneoOpazyroume. Homenknarypa okcugoB. dusndeckne 1 XMMUYECKUE CBOMCTBA OKCHJIOB.
[Tomy4yeHnne okcuaoB.

OcnoBanusi. Knaccudukanuss ocHoBaHMiA: MIENOYM M HEPACTBOPHMMBIE OCHOBaHUS. HomeHkiaTypa OCHOBaHUH.
DU3NYECKHE U XUMUYECKHUE CBOMCTBA OCHOBaHUU. [loydeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinor. @usznueckue U XUMUYECKUE CBOWCTBA KHUCIOT. Psin
aktuBHOCTH MeTaiuioB H. H. bekerosa. Ilonyyenue kucior.

Conu. Homenknartypa coneil. ®u3nueckue U XuMU4ecKkue cBorcTBa comei. [lomyuenne conei.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpEJIETICHUE COIePKAHUS KHCIOPO/a B BO3/AyX€, MOJyYeHre, coOnupanue, pacio3HaBaHUE U U3yUYEHUE
CBOMCTB KHCIIOpOJa, HAONIOJCHHE B3aUMOJCUCTBUS BEIIECTB C KUCIOPOJAOM U YCIOBUS BO3HMKHOBEHHS M MpPEKpaIlEHUs



ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3llaMu OKCUJIOB U ONMCAHUE UX CBOMCTB, MOJyYeHUE, COOMpaHKe, paclio3HaBaHUE
Y U3y4YEHHE CBOWCTB BOJOpOAa (rOpeHue), B3auMojecTBue Boaopoga ¢ okcuaoM meau (1) (Bo3MOKHO HCHOIB30BaHHE
BUJICOMATEPHANIOB), HAOIIOACHHE OOpa3OB BEUIECTB KOJIMYECTBOM | MOJb, MCCIEIOBaHHE OCOOCHHOCTEW pPacTBOPEHHUS
BEILIECTB C PA3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C OMPEAECIEHHON MACCOBOM JOJIEW pACTBOPEHHOTO
BEIIECTBA, B3aMMOJICUCTBHE BOJIbI C METAUIaMU (HAaTpUeM M KajbliueM) (BO3MOXHO HCIIOJIb30BaHHE BUIACOMATEPUATIOB),
UCCIIeI0BaHie 00pa3lioB HEOPTAHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJCHUE U3MEHEHUSI OKPACKU MHINKATOPOB B
pacTBopax KHUCJIOT M Iejiouel, u3ydeHue B3aumopeicTBus okcuaa meau (1) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C
MeTaJlJIaMH, Peaklnil HeUTpanu3aluy, NoJy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJHOTO METajia APYTrUM M3
pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxkHelme Kiiacchl HEOPraHMYECKUX COEIUHEHUID.

IHepunonnuecknii 3akoH u Ilepuoamueckasi cucremMa xumMudeckux jaeMeHToB JI. . MenngeneeBa. CtpoeHue
aTOMOB. XMMHUYeCKaf CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[lepBbie MOMBITKU KJIaCCU(PUKAIIMN XUMUUECKUX 3JIEMEHTOB. [IoHATHE O TpyIax CXOIHBIX AJIEMEHTOB (ILIETOYHBIC U
IIEJI0OYHO3EMETBHBIE METaJUIbl, TaJOTEHbI, MWHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amMpOTEpHBIE OKCHUILI U
TUAPOKCHUIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa xumuueckux sneMeHToB /. . MenneneeBa. KopotkonepuoaHas u
muHHOTNIepuoaHas dopmel [lepuoanueckoit cucteMbl xumudeckux snemeHToB [[. YI. Mengeneesa. [lepuoasl u rpymnisl.
DuU3NYECKUN CMBICII TOPSIKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI AJIEMEHTA.

Crtpoenune aromoB. CocTaB aTOMHBIX sjiep. M3oTombl. DnekTponsl. CTpoeHUE 3JIEKTPOHHBIX 000JI0YEK aTOMOB MTEPBBIX
20 xummnyeckux srmemeHToB [lepuoauueckoii cuctemsl [. 1. MenaeneeBa. XapakTepucTUKa XUMAYECKOTO 3JIEMEHTA T10 €r0
nonoxeHuro B [lepuogunueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUSI panyca aTOMOB XMMHUYECKHUX AJIEMEHTOB, METAIITHYECKUX U HEMETANTMYECKUX CBOMCTB
10 TPYIIIaM U TIEPUOJIaM.

3nauenue Ilepuonuueckoro 3akoHa u Ilepuoguueckoil CUCTEMbl XMMHUYECKHX 3JIEMEHTOB JUIsl Pa3BUTUSA HAYKU U
npaktuku. [{. 1. MenaeneeB — yu€Hbli U TPaKIAHUH.

Xumuyeckas cBsizb. KoBaneHTHast (monsipHass M HEMOJIAPHAs) CBS3b. OJIEKTPOOTPHUIIATEIBHOCTh XUMHUUYECKHX
aneMeHTOB. IoHHas CBs3b.



Crenenb okuciieHus. OKHCIUTETbHO--BOCCTAHOBUTEINIbHBIE peakiuu. [Iporecchl OKHUCIEHHUS W BOCCTaHOBJICHMS.
OKHCIIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3IoB BELIECTB METAIIOB U HEMETAIIOB, B3aUMO/ICHCTBUE THAPOKCH/IA IIMHKA C PACTBOPAMU KUCJIOT U
IeJI04ei, MPOBEACHUE OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (ropeHue,
peaKkiuy pas3oKeHUs, COSTUHEHMUS).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXNpeaMEeTHBIX CBS3€H NP M3YYEHUU XMMHUH B 8 KJIacCE€ OCYIIECTBISIETCA YEPE3 MCIOJIb30BaHUE KaK
OOIMX €CTECTBEHHO--HAYYHBIX TOHSTHM, TaK M TOHSITHM, SBJSIOMUXCS CUCTEMHBIMHU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OO011Ke ecTeCTBEHHO--HAyYHbIE TOHATHUS: HAY4YHbIN (DAKT, TUIIOTE3a, TEOPHS], 32KOH, aHAJIU3, CUHTE3, KIIACCU(PUKALINS,
MEPUOINYHOCTb, HAOIIOIEHUE, SIKCIIEPUMEHT, MOJIETUPOBAHNUE, U3MEPEHHUE, MOJIEIIb, SIBIICHHE.

®duznka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHWJ, H30TOIbI, pPaJUO0aKTUBHOCTb, MOJIEKYJIA,
AIIEKTPUYECKUI 3apsif, BEIIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ras, (pU3nueckue BEIMYUHBI, €IUHULIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COoHIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPOJbI, IMOJE3HBIE HCKOMAEMble, TOIUIMBO, BOJIHbBIC
pecypchl.

9 KUIIACC

BemecTBo M XUMHYeCKasi peakuus

[lepunonuueckuii 3akoH. [lepuonnueckas cucrema xumudeckux snemeHToB . M. MenaeneeBa. CtpoeHre aTtoMoB.
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMHUYECKHUX AJIEMEHTOB MEPBbIX TPEX MEPUOIOB, Kallus, KalblUs U UX COSAUHEHUN
B COOTBETCTBHUU C MOJIO)KEHHEM 3JIEMEHTOB B [lepnonnueckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMHYECKOM CBsI3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA
OT THUIIA KPUCTAININYECKON PELIETKHA U BUJIA XUMUYECKOM CBSI3HU.



Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKHUX BEHIECTB. XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMXCS K
Pa3JIMYHBIM KJIACCaM HEOPTAHUYECKUX COCIUHEHUM, TEHETUYECKasl CBSA3b HEOPTaHUYECKUX BEIECTB.

Knaccudukanus XuMHUECKUX PEeaKIUil MO pa3INYHbIM IpU3HaKaM (TI0 YUCIy ¥ COCTaBY yYacTBYIOIIUX B PEAKLUU
BEIIECTB, MO TEIUIOBOMY 3(D(PEKTy, MO M3MEHEHUIO CTENEHEW OKUCICHUS XUMHUYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO
YUYaCTUIO KaTaanu3aTropa). IK30- U SHIOTEPMUUYECKHUE PEAKIINHI, TEPMOXUMHUUECKUE YPABHEHHUS.

[Tonsitue 0 ckopocTH XUMHUYeCKOW peakiuu. [loHsTHE 00 OOpaTUMBIX W HEOOPATUMBIX XUMHUYECKUX PEAKIUSX.
[ToHsTHE O TOMOTEHHBIX U T€TEPOTreHHBIX peakiusax. [Tonstue o karanuze. [loHsTHE O XUMUUYECKOM paBHOBEeCHH. DAKTOPHI,
BIIASIOIIME HA CKOPOCTh XUMHYECKON PEAKIIMU U TIOJIOKEHNE XMMHYECKOTO PABHOBECHSI.

OKHUCIUTETLHO-BOCCTAHOBUTEILHBIE PEAaKIIUU, SJCKTPOHHBIA OallaHC OKHCIUTEIHbHO-BOCCTAHOBUTEIILHON PEaKIIHH.
CocrapneHue ypaBHEHH OKUCIUTEILHO--BOCCTAHOBUTENLHBIX PEAKIIMM C MCIIOIB30BAHUEM METO/a YJIEKTPOHHOTO OajaHca.

Teopust HPIEKTPONUTUYECKOM IUCCOLUMALMMU. OJEKTPOIUTBI W HEANEKTPOJHUTHL. KaTHOHBI, aHMOHBL. MexaHn3m
JUCCOLIMAIIMM BEUIECTB C PA3JIMYHBIMU BHJIaMH XUMHYeCKOM CBsi3u. Crenenp auccouuanuu. CuiibHbIE W ciaOble
AIEKTPOJIUTHI.

Peakiuun vioHHOTO OOMEHA. YCJIOBUSI MPOTEKAHUS PEAKIMA HMOHHOTO OOMEHa, TMOJIHBIE M COKpaIlIEHHbIE MOHHBIC
ypaBHeHUs peakiuii. CBOMCTBA KHCIIOT, OCHOBAHUI U COJIEH B CBETE MPEACTABICHUI 00 IEKTPOTUTHIECKOM AUCCOIIUAIINN.
KauecTBeHHbIE peakuy Ha HOHBI. [[oHATHE O THAPOIN3E COJIEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMH KPHUCTAJUIMUYECKUX PEIIETOK HEOPTaHMYECKHUX BEIIECTB — METAJUIOB M HEMETAJIOB
(rpaduta u anmasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATPHS ), UCCIEIOBAHUE 3aBUCHMOCTUA CKOPOCTH XUMUUYECKON PEaKluu OT
BO3JICHCTBUS pa3IMYHbIX (PAaKTOPOB, MCCIEAOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCa IUCCOLMALNU
KHUCJIOT, IeJioueld U cojeil (BO3MOXKHO HCIOJNb30BaHHWE BHJIEO MAaTE€pPUANOB), MPOBEJACHHUE OIBITOB, WIITOCTPUPYIOLIUX
MPU3HAKU MPOTEKaHUs peakuuid MOHHOro oomeHa (0Opa3oBaHHE OCaKa, BbIIEJIECHHUE Ta3a, 0Opa3oBaHUE BOJbI), ONBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKuil (TOpEeHne, peaklui Pas3IoKEHUsI, COSUHEHHUS]),
pacro3HaBaHHE€ HEOPraHMYECKUX BEUIECTB C MOMOIIbIO KAUECTBEHHBIX PEAKIUMU HA WOHBI, PEUICHUE 3KCIEPUMEHTAIbHBIX
3a1ad4.



HemeTanibl 1 UX cOeIUHEHUS

OO1as xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTeNeHU okucienusa. CTpoeHue u
(M3UYEeCKUuEe CBOWCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe Xjopa (B3aMMOJICHCTBHE C
MeTalllaMHi, HEMeTaJUlaMH, Iejaodyamu). XiopoBoaopod. ConsiHas KHUCIOTa, XUMHUYECKHE CBOWCTBA, IMOJIY4YECHUE,
npuMeHeHue. [lelicTBue XJopa M XJIOPOBOJOPOJA HAa OpPraHM3M YENIOBEKa. BakHellne XJIOpUAbl U UX HAXOXKACHUE B
IIPUPOJE.

O6m1as xapaktepucTuka 3emMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTENEHU OKUCIICHUS.
Crtpoenue u pu3nyeckrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cephl. AJINIOTPONHBIE MOAU(PHUKALUN KUCIOPOIA U CEPBHI.
Xumuyeckue cBoiicTBa cepbl. CepoBOJOpPON, CTPOEHHE, (puU3Mueckue M XUMHUeckue cBoucTBa. OKCHABI Cepbl Kak
IPEJICTAaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIO0Ta, GU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MpeacTaBUTENs
KJIacca KUCJIOT U crienupuueckue). XMuMUYECKHE Peakliu, JIEKAIINE B OCHOBE MTPOMBIIIUIEHHOT'O CIIOCO0a MOTYYEHUsI CEpHOI
KuCIOThL. [Ipumenenne cepHoit kucnotel. Conu CEpHOM KUCIOTHI, KaueCTBEHHasl peakuus Ha cylbdar-uoH. Haxoxnenue
Cepbl U €€ COeTMHEHMI B IPUPOIe. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPe/Ibl COETMHEHHUSIMU CEPhI (KUCIOTHBIE TOXK/IH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 NMPeA0TBPAILEHUSI.

OOwas xapakrepuctuka 3yeMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTETIEHN OKHCIICHUSI.
A30T, pacnpocTpaHeHue B mpupoje, puznueckne U XxuMuueckue cBoirctBa. KpyroBopor azora B mpupojie. AMMHAK, €ro
(du3nUecKue 1 XUMUYECKHE CBOMCTBA, MOTyYyeHue U npuMeHeHue. Cosii aMMOHUS, UX PU3NYECKHe U XUMUYECKHE CBOMCTBA,
npuMeHeHre. KauecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ MoTydeHHe, GU3NYECKue U XUMUYECKUe
CBOicTBa (00IIME KaK MPEACTaBUTENS Kjlacca KUCIOT U cnenuduueckue). Mcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS B
KauecTBE MHUHEpaJIbHBIX YJ0OpeHH. XMMUYECKOE 3arpsi3HEHUE OKpPY)KAroIIeW Cpelbl COCIUHEHUSIMH a30Ta (KUCIOTHBIE
JOM, 3arpsi3HEHHE BO3AyXa, MOuYBbI U BOJNOEMOB). Dochop, amtoTponHsie Monudukauuu (ocdopa, duznueckue u
xumudeckue cBoictBa. Okcun docdopa (V) u dpochopHas kuciora, PU3NYECKUe U XUMUYECKUE CBOMCTBA, MOJIyYECHHE.
Ucnonp3oBanne hochaTtoB B KauecTBE MUHEPATBHBIX YI0OPCHHIA.

O6mas xapaktepuctrka 1eMeHToB |V A-rpynmbl. OcOOEHHOCTH CTPOSHUST aTOMOB, XapaKTEPHbBIE CTETICHU OKUCIICHHUS.
VYriepoa, aquioTporHble MOAU(UKALIMY, PACHPOCTPAHEHUE B MPUPOE, (PU3NYECKre U XUMUYECKHE CBOWCTBA. AJicopOLus.
Kpyrosopotr yriepoga B mpupoae. Okcuabl yriiepoaa, ux (U3MUYECKUe U XMMHUYECKUE CBOMCTBA, JNEHCTBHUE Ha YKUBbIE



OpraHM3MBbl, IOJYyYEHUE U MPUMEHEHHE. DKOJOTMYeCKUe MpoOjeMbl, CBsi3aHHble ¢ okcuaoM yriepona (1V), rumoresa
IJI00QJPHOTO TIOTEIUICHUS KIMMaTa, TapHUKOBBIN G (eKT. YToapHas KUCI0Ta U €€ coy, UX (PU3NYECKUe M XUMHIECCKUE
CBOICTBa, ToNMyyeHUe U npuMeHeHue. KauecTBenHas peakuus Ha kapOoHaT-nOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEAULIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO3sIICTBE.

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEILECTBAX KaK O COCIMHEHUSX yriepoja (MeTaH, 3TaH, JTUJIEH,
alleTUJIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAsl KUCIIOTa). IIpupoHbIe HCTOYHUKY YTIIEBOAOPOIOB (YToJib, IPUPOIHBIN ra3, HEPTh),
MPOJYKTHI UX nepepaboTku (OEH3UH), UX POJib B OBITY M MPOMBINUIEHHOCTHU. [ToHsATHE O OMONOrMYEeCKU BaKHBIX BEIIECTBAX:
XKUpax, OenKax, yrieBoJax — U UX POJHU B JKU3HU YelloBeKa. MaTepHallbHOE €IUHCTBO OPTraHUYECKUX U HEOPraHWYECKUX
COCIMHEHU.

Kpemuuii, ero ¢puznueckue 1 XMMHUYECKHE CBOICTBA, MOJIydeHHE U NpuMeHeHne. CoelMHEeHUsT KPEMHUS B IPUPOJIE.
O6mme mnpeacraBiaeHuss o0 okcuae kpemHus (1V) m xkpemHueBod kucnore. CHIMKaThl, UX HCIOJb30BaHHWE B OBITY, B
MPOMBIIUICHHOCTU. BaxkHelme cTpouTellbHbIE MaTEpUAlIbl: KEpaMHUKa, CTEKIIO, LIEMEHT, OETOH, kenne300eToH. [IpobiieMbl
0€30MacHOr0 MUCMOJIb30BAHMS CTPOUTEIBHBIX MATEPHAIIOB B TOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4eHre 00pa30B HEOPraHUUYECKUX BEIECTB, CBOMCTB COJSIHON KHCIIOTHI, MPOBEACHUE KaUYECTBEHHBIX PEaKIUil Ha
XJIOPUI-UOHBI ¥ HAONIOACHUE MPU3HAKOB WX MPOTEKAHUS, OMBITHI, OTpa)karollue (PU3MYECKHE U XUMHUYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOIb30BAaHUE BHUAEOMATEPUAJIOB), O3HAKOMIJIEHHE C OOpa3laMH XJIOPUIOB
(ra’oreHu10B), O3HaKOMJICHHE C OOpa3laMH cepbl U €€ COelNMHEHUSMU (BO3MOXKHO HCIIOIb30BaHUE BHUAEOMATEpUAsOB),
HaOJr0/IeHue npoliecca oOyriIMBaHUs caxapa Moj JeHCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYEHNE XUMUYECKIX
CBOMCTB pa30aBIEHHON CEpPHOM KUCIOTHI, IPOBEICHNE KAaUeCTBEHHOW PEaKInK Ha CyIb(haT-uoH U HAOJII0ICHUE MPU3HAKa e€
MPOTEKaHUs, O3HAKOMIIEHHE C (PU3NYECKMMHU CBOMCTBaMHU a30Ta, ¢pochopa U UX COEAMHEHUN (BO3MOXKHO HCIIOIb30BAHUE
BHJIeOMATEPHAIIOB), oOpa3liaMu a30THBIX U (PocopHBIX ya0OpeHuil, nojsyuyeHue, coOupanue, paclio3HaBaHUE U U3yUEHUE
CBOMCTB aMMMaKa, MPOBEJCHUE KAuEeCTBEHHBIX PEaKIMil Ha MOH aMMOHHMS U (ochaT-uOH U U3yYEeHHE MPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJEHCTBUE KOHUEHTPUPOBAHHOM A30THOM KHCIOTBI C MeEpl0 (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), U3YYEHUE MOJENIeW KPUCTALIMYECKUX PEIIETOK anmasza, rpaduta, ¢yisepeHa, O3HAKOMJIIEHUE C
MPOLIECCOM aJICOPOLMU PACTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIVIEM M YCTPOMCTBOM NpPOTMBOrasza, MOJyYEHHUE,



coOupaHue, pacrio3HaBaHUE U MU3YUYEHHE CBOMCTB YIJIEKHCIIOIO ras3a, MpOBE/ICHUE Ka4eCTBEHHBIX pEaklMil Ha KapOoHAT U
CUJIMKAT-HOHbl U U3YYCHUE NMPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHE C MPOAYKUHUEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «BaKHeHIlIre HEMETaIbl K KX COCIUHEHUS.

MeTaJiibl 1 KX COeIMHEHU S

OO0mast xapakTepUCTHKa XMMHYECKUX 3JIEMEHTOB — METaUIOB HAa OCHOBAHHMM WX mMoJiokeHusi B Ilepuoanueckoit
cucreme xumuueckux snemeHtoB Jl. . MenneneeBa u ctpoenusi atroMoB. CtpoeHue meramioB. MeTanueckasi CBA3b U
METAJUIMYECKask KPUCTALINYECKAS PEHIETKA. DIEKTPOXUMUYECKUAN Pl HAPSHKEHUN MeTaioB. OU3nUecKre U XUMUYECKHE
cBolcTBa MeTaJIoB. O01IMe criocoObl MOJydeHHs] MeTauIoB. [IoHSATHE 0 KOPPO3HH METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI
ux oT Koppo3uu. CruiaBbl (CTalb, YyTyH, TIOPATIOMUHUIMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenounsie MeTauibl: osnoxeHue B [lepuoguueckon cucreme xumuueckux anemMeHToB /. 1. Menneneesa, crpoeHue
X aTOMOB, HaxOXkJAeHue B mpupoje. OPuznveckue M XMMUYECKHE CBOMCTBa (Ha mpuMmepe HaTpus U Kanus). OKcuabl u
TUJIPOKCHUABI HATPUA U Kanus. [ [puMeHeHne MEeN0YHbIX METAIVIOB U UX COCTUHEHUN.

[Ilenouno3eMenbHBIE METAIUIBI MATHUM W KAJIBIIUHK: MOJ0XKEHNUE B [lepnoanyueckon cucteMe XuMHYECKUX SJIEMEHTOB
J1. 1. MeHneneeBa, CTpOCHUE UX aTOMOB, HAXOXKJCHUE B ITpupoae. PU3NUeCKre U XUMUYECKUE CBOMCTBA MarHus U KaJbLUs.
Baxneitimve coenuHeHNs Kaabius (OKCUI, TUAPOKCH, coin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUS.

AmoMmunuii: onoxkenue B [lepuonndeckoit cucreme xumudeckux sneMeHToB [. . MenneneeBa, ctpoeHue aroma,
HaxoXjaeHue B mpupojie. Pu3ndeckue U XuMUUeCKue CBOMCTBa altoMUHMS. AM(OTepHbIe CBONCTBA OKCUA U TUIPOKCHUIA
ATIOMHUHUSL.

Keneszo: nonmoxenue B llepuogmueckoin cucreMe xumuueckux snemeHToB I, M. MenpgeneeBa, cTpoeHne aroma,
HaxoXJeHue B npupojie. Puznueckre 1 XUMHIECKUE CBOMCTBA xemne3a. OKcuabl, Tuapokcu bl U conu xenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHUE.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHUE C 00pa3IlaMu METAJUIOB M CIIABOB, MX (DU3NYECKUMU CBOMCTBAMH, U3YUCHHUE PE3YIHTATOB KOPPO3UHU
METaJuIOB (BO3MOKHO HCIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJECUCTBHUS OKCHJA KabIlUs U HATPHUS C
BOJI0M (BO3MOKHO HMCIOJIb30BAaHKUE BUJIEOMATEPUAIIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI, MPOIIECCAa TOPEHUS JKelie3a B
KHUCJI0opoAe (BO3MOXHO HCIOJIb30BAaHUE BHUEOMATEpUAIOB), MPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX PEAKIMl Ha HOHBI:



MarHus, KajJbllus, ajdroMHHUA, IMHKa, >kene3a (l1) u sxemesa (Ill), menu (ll), HaGmIOMEHME M OMHCAaHHWE MPOIECCOB
OKpAIlIMBaHUS MJIAMEHU MOHAMU HATPHS, KW U KaJdblHsl (BO3MOXKHO HCIIOIH30BAaHHE BHUICOMATEPHAIIOB), UCCIIEIOBAaHUE
aMm(pOTEepHBIX CBOMCTB THUAPOKCHIA AJIOMUHHUS WU TUAPOKCHUIA ILIMHKA, PEUICHHE HKCIEPUMEHTAIbHBIX 3a/1ad IO TeMe
«BaxHelnme MeTaJljIbl U UX COCTUHEHUS.

XuMHS 4 OKPY/KAKLIas cpeaa

BemectBa 1 Marepuaibl B MOBCEAHEBHOM >KM3HHM uelloBeKa. be3omacHoe HCIOIb30BaHUE BEIIECTB M XUMHUYECKHUX
peaxiuii B ObITy. [lepBasi momMoIis Mpyu XMMHUYECKUX 0KOTaX U OTPABICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXarollel cpeabl (mpenenabHas JOoMyCTUMasi KOHIEHTpauus BemnlecTs, aanee — [1/1K).
Posb xuMHUM B pelIeHUH SKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnepumMeHm:

u3ydeHrne o0pa3ioB MaTepraioB (CTEKIIO, CIIJIaBbl METAJIIOB, IIOJTMMEPHBIE MATEPHUATIBI).

Mesicnpeomemmuoie cea3u

Peanusanust MeXTIPEAMETHBIX CBSA3EH IPU U3YYEHUN XUMHH B 9 KiIacce OCYIIECTBIBIETCS YEPE3 MCIOJIb30BAaHUE Kak
OOIIMX €CTEeCTBEHHO-HAyYHBIX MOHATHM, TaK M TOHATHUN, SBISAIOLIMXCS CHCTEMHBIMH MJIi OTAEIbHBIX IPEIMETOB
€CTECTBEHHO--Hay4YHOTI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TeOpHs, aHaIN3, CHHTE3, KilacCUpUKaI,
NEePUOANYHOCTh, HAONIONCHUE, SKCIEPHUMEHT, MOJAEITUPOBAaHUE, W3MEpPEHHE, MOJEINb, SBICHUE, MapHUKOBBIM 3(QeKT,
TEXHOJIOTHsl, MaTepHAaJIbI.

®dusuka: Marepus, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOMNbI, PaIUOAKTUBHOCTb, MOJIEKYIA,
AIIEKTPUYECKUI 3apsiji, MPOBOAHUKH, MOTYIPOBOAHUKH, TUINEKTPUKH, (DOTOIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, ra3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKas PEIIETKA, CTUIaBbl, (PU3MUeCcKre BETUYUHBI, € TMHHUIIBI
M3MEpEHHs, KOCMUYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3161, COHIIE.

buonorus: ¢QorocunTes, apixanue, Ouocdepa, OSKOCUCTEMa, MHUHEPAIbHBIC YIOOPEHHS, MHKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpasbl, TOPHbIE TOPOIbI, IMOJE3HBIC HCKOMAeMble, TOIIJIMBO, BOIHBIC

pPECypCHI.



INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE OCHOBHOI'O
OBIHIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yabTaThl OCBOCHMS IPOTrPaMMbl OCHOBHOI'O OOIIEr0 00pa30BaHUS AOCTHTAIOTCS B XO0J€ OOyUCHHS
XMMHAW B CIWHCTBE YYeOHOW M BOCIUTATEIBHON JCSITCIBHOCTH B COOTBETCTBHM C TPAJAUIMOHHBIMH POCCUHCKUMH
COLIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMHU, TIPUHATHIMHU B OOIIIECTBE MPABUIAMU U HOPMaMH TIOBEICHHUS
U CIIOCOOCTBYIOT IPOIEcCcaM CaMOIIO3HAHHS, CAMOPA3BUTHS U COIMATN3AIIUH 00YIarOIIIXCSI.

JIMYHOCTHBIE PE3YAbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS CHUCTEMON IMO3HUTHBHBIX
IICHHOCTHBIX OPUCHTAIIUI U PACIIIMPEHHE OTIBITA ACITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

IICHHOCTHOTO OTHOIIICHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUCCKOMY M HAYYHOMY HACIJICIMIO, TOHUMAaHHSI
3HAYEHHS XMMHYECKOH HAyKH B JKH3HH COBPEMEHHOrO OOIIEeCTBAa, CIIOCOOHOCTH BaAeTh JOCTOBEPHOW HMH(poOpMammei o
NEPEOBBIX JOCTIKCHHUSIX M OTKPHITHSIX MHPOBOH M OT€YCCTBEHHOM XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTPOMCTBE MUPA U OOIIECTRA,;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NPEJCTAaBICHHS O COMATIBHBIX HOpMaX M MPaBHIIaX MEKIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE, KOMMYHHKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJE3HOMN, y4eOHO-MCCIEI0BATEIbCKON, TBOPUCCKOW M APYIMX BHIAX AEATEIBHOCTH,
TOTOBHOCTH K pa3HOOOPA3HO#M COBMECTHOM JEATEIHHOCTH P BBIIIOJHEHNH YI€OHBIX, IO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUH
XMUMHAYECKHX DKCIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOCKTOB, CTPEMJICHHS K B3aWMONOHMMAHHWIO M B3aMMOIIOMOIIU B
nporiecce 3Tol yueOHOM JAeITeIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEACHUE U TIOCTYIKH CBOMX TOBAPHUIICH C MO3UIMH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEACTBUI MOCTYIIKOB,;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI:

MHUPOBO33PEHYECKHE TPEACTABICHHUS O BEIIECTBE U XUMHUECKOM PEaKIIit, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U COCTABIIAIOIINE OCHOBY ISl TOHMMAHUS CYIIIHOCTH HAYYHON KapTHHBI MUPA, TPECTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHPOJIbI, B3AUMOCBS3SX YEJOBEKa C MPUPOJHONW CPEOi, O POIM XMMHUU B MO3HAHMU 3THX
3aKOHOMEPHOCTEM;

II03HaBaTEeIbHbIE MOTHBEI, HAPaBJIEHHbIE Ha MOJYyYCHHE HOBBIX 3HAHHM MO0 XMMHUHU, HEOOXOAMMBIE I OOBSICHEHHS
Ha0JTI01aeMBbIX MIPOIICCCOB U ABJICHUM, TO3HABATEIbHOM, HHOOPMAITHOHHON U YUTATEIbCKON KYJIBTYPhI, B TOM YHCJIC HABBIKOB



CaMOCTOSITEJIBHON pabOThl ¢ y4eOHBIMM TEKCTAMM, CIPABOYHOM JMTEPATypOH, JOCTYNMHBIMU TEXHUYECKUMHU CPEICTBAMU
UH(GOPMALIMOHHBIX TEXHOJIOTHII;

UHTEpeC K 00YUYECHUIO U MTO3HAHUIO, JTIF0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMO0OPa30BaHUIO, TPOSK THOU
U MCCIIEZIOBATEIBCKOM JIEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS O0yUYEHHS B IajbHEHIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 310POBb:

OCO3HaHUE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 37]0POBBIO, YCTAHOBKH Ha 37J0POBbII 00pa3 KU3HH,
OCO3HAaHWE TIOCIHEACTBHUM M HENPHUATHE BPEIHBIX TNPUBBIYEK (YNOTPEONCHUS aJKOrojisi, HApKOTUKOB, KYpEHHs),
HEO0OXOAMMOCTH COOJIOECHUS NPAaBUJI O€30MaCHOCTH MPHU OOpPAIEHUU C XUMUYECKUMH BEIECTBAMH B OBITY U pEaIbHON
KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPAKTHUYECKOMY M3Y4YEHHUIO mpodeccuil M TpyJa pa3inyHOTO PoJa, YBaXXEHHE K TPyAy M pe3ysibTaTraM
TPYJAOBOW JAEATETHLHOCTH, B TOM YHCJIE€ HA OCHOBE NMPUMEHEHHs MPEAMETHBIX 3HAHWUU MO XHWMHUH, OCO3HAHHBIA BBHIOOP
WHANBUAYAIBHON TPAEKTOPUU MPOAODKEHHUS 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIMOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YyCHEIHON Mpo(ecCUOHAIBHON NEATENbHOCTH U Pa3BUTUS HEOOXOAMMBIX
YMEHHM, TOTOBHOCTb a1allITUPOBATHCA B MPO(ecCHOHAIbHOM cpere;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

IKOJIOTUYECKH 11eTecoo0pa3Hoe OTHOIIEHUE K MPUPOE KaK UCTOYHHUKY JKU3HHU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMS,
MOHMMAaHKE IIEHHOCTH 37J0POBOT0 U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3NYECKOMY
U IICUXUYECKOMY 3/10POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS MPaBUiI O€30MacCHOT0 MOBEJECHUS ITPH paboTe ¢ BELECTBAMHU,
a TaK)Ke B CUTYaLIUAX, YTPOXKAIOIIUX 3/I0POBbIO U XKU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMUSL, TTOTydaeMble TPH U3YUECHUN XUMUH, IJIs1 PEIICHUS 3a/1a4, CBI3aHHBIX C OKpPY KaroIIei
MIPUPOTHOM CPEIoil, TS MOBBIMICHUST YPOBHS IKOJIOTUYECKOM KYJIbTYPhI, 0CO3HAHUS TII00ATBHOTO XapaKTepa dKOJIOTUIECKUX
npo0JieM U IMyTel UX peleHus: HIOCPEACTBOM METOJJOB XUMHUH, SKOJIOTMUYECKOTO MBIIIICHHSI, yMEHHSI PyKOBOJCTBOBATHCSI UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHON U COLIMAJIBHON IPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B coctaBe MeTanmpeaMeTHBIX Pe3yabTaTOB BHIACISAIOT 3HAYMMBIE 711 (OPMHUPOBAHUS MHUPOBO33PEHHS OOIIIEHAYYHBIC
MOHSITHS (3aKOH, TEOPHS, MPUHITUI, TUTIOTE3a, (haKT, CUCTEMA, MTPOLIECC, IKCTIEPUMEHT U IPYToe.), KOTOPhIE UCIIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX IpeIMeTaXx M IMO3BOJISIIOT Ha OCHOBE 3HAHUM M3 3TUX NpeaMeToB (OPMHUPOBATH



IpeACTaBICHHEe O IIEJOCTHOM HAayyHOMW KapTHUHE MHpa, U YyHUBEpPCAJIbHbIE Yy4eOHBbIC JEeUCTBUSA (TTO3HABATEIbHBIEC,
KOMMYHUKATHUBHBIC, PETYJSATHBHBIC), KOTOpPBhIE OOECIEeYnBalOT (HOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TJIAHUPOBAHMIO M OCYIICCTBICHHUIO YUeOHOU EeITeTbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

Ba3oBnle Jjornyeckue aeiicTBUA:

YMEHHS HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILJICHUSI TTPU OCBOCHUHU 3HAHWW: PACKPBIBATH CMBICI XMMHUYECKHUX
MOHATUM (BBIACIATH MX XapaKTEpHbIC MPU3HAKHU, yCTAaHABIMBATh B3aMMOCBS3b C JAPYTMMHU TOHSITUSIMH), HCIOJIb30BATh
MOHATUSL JJISI OOBACHEHUS OTACIBHBIX (PAKTOB M SIBIICHUM, BHIOMpPATh OCHOBAHUSA WU KPUTEPUU ISl KiacCU(pUKAIUU
XUMHUYECKUX BEIICCTB M XHMHYECKHUX PEAKIHUH, yCTaHaBIMBATh NPUYMHHO-CIICACTBEHHBIC CBS3U MEXIYy OOBEKTaMH
M3YUYCHHS, CTPOUTD JIOTHUECKUE pacCykAeHUs (MHIYKTHUBHBIC, JICTYKTUBHBIC, TT0 aHAJIOTHH ), ACaTh BEIBOBI M 3aKIIFOUCHUS;

yMEHHE MPUMEHSTh B MPOIECCe MO3HAHUS MOHATHUA (IIPEAMETHBIE M METalpeAMETHBIC), CUMBOIMYECKHUE (3HAKOBHIC)
MOJIEIH, WCIOJb3yeMbI€ B XHMHH, MPEOOPa30BBIBATH IIMPOKO MPUMEHSIEMBbIE B XHUMHUHU MOJICJIbHBIE MPEJICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMUYecKas (popMya U ypaBHEHUE XUMHUUECKON peaKkIuy — MpU pelIeHud yuyeOHO-
MO3HABATEIbHBIX 33/1a4, C YYETOM 3TUX MOJICIIbHBIX MIPE/ICTABICHUI BBIABISATh U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKHU
M3y4yaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECCTB U XMMHYECKHUX PEAKIMH, BBISBIATH OOIHME 3aKOHOMEPHOCTH, IPUYHMHHO-
CJIEICTBEHHBIC CBA3U U MPOTUBOPEYMS B U3YUAEMBbIX MPOLIECCAX U SIBICHUSX.

ba3oBble ucciiefoBaTe/IbCKHe J1eiiCTBUS.

YMEHHUE MCIOIB30BATh MOCTABJICHHBIE BOMIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHMS, a TAKKE B KAYECTBE OCHOBBI JIJIS
(hopMUPOBaHUS TUIIOTE3BI TIO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUIM;

MPUOOPETEHUE ONbITa IO TUIAHUPOBAHHUIO, OpPraHM3aIlldd M TPOBEACHHUIO YYCHHYECKUX DSKCIICPUMEHTOB, YMCHHE
HaOJI0/1aTh 3a XOJ0M MpPOIecca, CaMOCTOSITEILHO MPOTHO3UPOBATH €0 Pe3yJbTaT, PopMyIupoBaTh 00OOIIECHNS U BBIBOIBI
10 pe3ysibTaTaM MPOBEIEHHOTO OIbITA, UCCIAEIOBAHUS, COCTABIISTH OTUET O MPOJICIAHHON padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMPATh, aHATM3UPOBATh U MHTEPIPETUPOBATH WH(DOPMAITUIO PA3IMYHBIX BUIIOB U (DOpM TpencTaBiieHuUs,
MOJIy4aeMyI0 U3 PA3HBIX UCTOYHHKOB (HAyYHO-TIOMYJIApHAs JIUTEpaTypa XUMHUECKOTO COACPKaHHUs, CIIPABOYHBIE TTOCOOUS,
pecypcel IHTEpHETA), KpUTUYECKH OLICHUBATh MPOTUBOPEUUBYIO U HEAOCTOBEPHYIO MH(POpMAIIHIO;

yYMEHHE MPUMEHSTh Pa3InuHbIe METO/IbI U 3aMPOCHI MPU MOUCKE U 0TOOpe MH(DOPMALIMK U COOTBETCTBYIOITUX JIAHHBIX,
HEOOXOAMMBIX ISl BBITIOJTHEHUS yUeOHBIX U MMO3HABATEIBHBIX 33/1a4 OMPEIeIEHHOTO THIIA, MPUOOPETEHNE ONBITa B 00JIACTH



UCIOJb30BaHUsl HMH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJaJ€HHUE KYJIbTYPOH AaKTUBHOTO HCIOJIb30BaHUS
pa3JIMYHBIX TOMCKOBBIX CHCTEM, CaMOCTOATEIBHO BBIOMPATh ONTUMAalbHYIO (GOpMy MpeacTaBieHus WHGOpMalUU U
WUTIOCTPUPOBATh peIIaeMble 3a7aud HECIOKHBIMH CXEMaMH, auarpamMmamu, Ipyrumu Gopmamu Tpadukud U HUX
KOMOMHAIIUSIMU;

YMEHHE UCIOJIb30BaTh U aHAIU3UPOBATh B Mpoliecce YUEOHOM M MCCIIEI0BATENbCKON ACSITEIbHOCTH HHPOPMALUIO O
BJIMSIHUM [TPOMBIIIJIEHHOCTH, CEJILCKOTO X0341iCTBA U TPAHCIIOPTAa HAa COCTOSIHUE OKPY’KAIOLEH IPUPOTHON CPEIbI.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

YMEHUS 331aBaTh BOIPOCHI (B X0/1€ IUajiora u (Wim) AUCKYCCUH) MO CYLIECTBY O0CYXAAEMOU TeMbI, (POPMYINPOBAThH
CBOM IPEJIJIOKEHNS OTHOCUTENIBHO BBINIOJHEHUS TPEIJIOKEHHON 3a1a4u;

YMEHUS NPEACTABIATH IMOJTYYEHHBIE PE3YyJIbTaThl I03HABATEIBHON NEATEIBHOCTH B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
JeNlaTh TPE3EHTAlUI0 PEe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTO SKCIEpPUMEHTa (J1aOopaTOpPHOIrO OIbITa, JIabopaTOPHOU
paboOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHUSI Y4E€OHOro COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM I1O3HABATEIIBHOM M HCCIEAOBATEIbCKOM
JESITeIbHOCTU TPHU PEIICHUHM BO3HUKAIOIIMX MPOOJeM Ha OCHOBE yué€Ta OOLIMX HMHTEPECOB U COIVIACOBAHUS MO3MLIMN
(o6cyxneHus, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbDY, KOOPAUHALIUS COBMECTHBIX ACHCTBUA, ONpPE/ICIIEHNE KPUTEPUEB T10
OLICHKE KaueCTBA BBITOJIHEHHON PabOThI U IPYTHUE).

PeryasiTuBHbIC YHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBHUSA:

YMEHHUE CaMOCTOSITENIbHO OMNPEACNATh LENH ACSITENIbHOCTH, MJIaHUPOBATh, OCYIIECTBISITh, KOHTPOJIUPOBATh U MPH
HEO0OXOJMMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTh, BHIOMPATh Hanbosee 3P(HEeKTUBHBIE CIIOCOOBI PEIICHUS YUYEOHBIX U
MIO3HABATEJIHBIX 33]1a4, CaMOCTOSITEJIBHO COCTaBIIATh WJIM KOPPEKTUPOBATH IPEMIOKEHHBIM aIrOpUTM JEHCTBUU NpU
BBINIOJIHEHUH 33JIJaHUM C YYETOM TMOJTYyYEHHUs HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLHUAX, OLEHUBATH
COOTBETCTBHE TOJYUYEHHOTO pe3ysibTara 3asBJICHHOM €M, YMEHUE HCIOJNb30BaTh W aAHAJU3UPOBATh KOHTEKCTHI,
IpeIaraéMple B YCIOBUM 3aJaHUM.

NPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3ydbTATOB IO OCBOCHHUIO O0OS3aTENIBHOTO COJAEP)KAHMS, YCTAHOBJIEHHOTO JIaHHOMN
benepasibHOM paboyeil MmporpamMMoil, BBIIEISIOT: OCBOCHHbIE OOYYAIONIMMUCS HAy4yHblE€ 3HAHUS, YMEHHS U CIOCOOBI
NEeUCTBUM, cenudUuyueckue sl IpeIMEeTHON 00JacTu «XUMUs», BUAbI ACITEIbHOCTH MO MOJYYEHHUIO HOBOT'O 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYalIHSX.



K koH1y o0yueHus B 8 kiiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXXaTh CHOPMUPOBAHHOCTH
y 00y4aronmxcsi yMeHUM:

e  DAacKpbIBaTb CMBICI OCHOBHBIX XHUMHYECKUX IIOHATHH: aTOM, MOJIEKYJla, XUMHUYECKUH 3JJIEMEHT, NPOCTOE
BEILIECTBO, CJOKHOE BEIIECTBO, CMECh (OJHOPOJAHAS M HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIbHAs AaTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAacca, MaCCOBAas 10JIsI XMMUYECKOTO 3JIEMEHTA B COCIMHEHNH,
MOJISIpHBIN 00BbEM, OKCHJI, KUCII0Ta, OCHOBAHUE, COJIb, AIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIIEHUS, XUMUYECKas peakLus,
KJacCUpUKaLUs PeaKlMii: PeaKkIMi COCTUHEHUS, PEaKIUU Pa3I0KEHHs, PEaKIUN 3aMEIECHUs, PEakiuu OOMeHa, JK30- U
SHAOTEPMUYECKUE PEAKLIUH, TEILUTOBOM 3D (PEKT peakiuu, a1po aToma, IEKTPOHHBIN CII0I aTOMa, aTOMHasi OpOUTab, PAINYC
aToMa, XMMHYECKasl CBA3b, NOJISIPHAs M HENOJSpHas KOBAJIEHTHAs CBS3b, HOHHAs CBS3b, HOH, KATHOH, aHWOH, PacTBOD,
MaccoBasi 10Ji BELeCTBa (MIPOLIEHTHAs KOHIIEHTpAI|sl) B pacTBOPE;

e  WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKHUX IOHSATUNA W NPUMEHATH 3T MOHATHS IIPU ONUCAHUU
BEILIECTB U UX NIPEBPALICHUN;

e  HCHOJB30BATh XUMUYECKYIO CUMBOJIMKY JJII COCTaBICHUS (POPMYJI BEILIECTB U YPAaBHEHUI XUMUYECKUX PEAKIUI;

e  ONPENENATh BAJCHTHOCTb ATOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHHUSAX, CTENEHb OKUCICHMS IJIEMEHTOB B
OMHApHBIX COEMHEHUSX, IPUHAIEKHOCTh BEIIECTB K ONPEEIEHHOMY Kaccy COeAMHEHUH 1o (popmysiam, BUI XUMHUUECKON
CBA3M (KOBaJICHTHAsl U MOHHAsA) B HEOPTaHUYECKUX COCIUHEHUSIX;

e  packpsiBath cMbIci [lepnoguueckoro 3akona /. 1. Menneneesa: 1eMOHCTpUPOBATh IOHUMAaHUE IEPUOIUIECKON
3aBUCHUMOCTH CBOWCTB XMMHMUYECKHUX DJIEMEHTOB OT MX IMOJ0KeHUA B [leproanueckoil cucreme, 3aKOHOB COXPAaHEHHUSI MACChI
BEILIECTB, TOCTOSIHCTBA COCTAaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHa ABOTaIpo;

e  ONHCHIBATh W XapakTepu3oBaTh TaOaMuHyro ¢Gopmy Ileproanueckolt CUCTEMBbl XMMHUYECKHUX 3JIEMEHTOB:
pasznuyaTh NOHATHUS «rJaBHas noAarpynna (A-rpynna)» u «mnodbouynas noarpynna (b-rpynmna)», Maineie 1 O0JIbIINE TIEPUOIBI,
COOTHOCUTH OOO3HA4YeHUs, KOTOphlie uMelTcs B Tabnuue «llepuomumueckas cucrema xumudeckux siaemento J[. U.
MenpeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, ooiiee
YHCJIO JIEKTPOHOB U PACTIPENEICHUE UX IO SJEKTPOHHBIM CJIOSIM);

e  KJAacCUPUIUPOBATH XUMHYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIECTBA, XUMHUYECKUE peakiuuu (MO YUCIy U
COCTaBY yYaCTBYIOIIMX B PEAKIIUU BEILIECTB, MO TEIIOBOMY Y PeKTy);

e  XapakTepu3oBaTh (ONUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEILECTB PA3IMYHBIX KJIACCOB, MOATBEPKIAs
ONMCaHUE MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;



e  IPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa, BO3MOKHOCTU MPOTEKAHUS
XUMUYECKUX MPEBPaIICHUN B PA3IMUHBIX YCIOBUSIX;

e  BBIUUCIATH OTHOCHUTEIBHYI0 MOJIEKYJISIPHYIO U MOJSIPHYIO MacChl BELIECTB, MAacCCOBYIO JOJIFO XHMMHYECKOIO
3JIEMEHTa 10 (hOpMyJie COeAMHEHUS, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON
peakiuu;

e  IPUMEHSTH OCHOBHBIE OIEpAllMU MBICIUTEILHON NIEATEIbHOCTH — aHAM3 U CHUHTE3, CPaBHEHHE, 0000IIeHHE,
CHUCTeMAaTU3alHIo, KIacCU(UKAINIO, BBIABICHUE MPUYUHHO--CIICICTBEHHBIX CBSI3€W — JJISi U3YUEHHUs CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIINA, ECTECTBEHHO-HAYYHbIE METObI TO3HAHUS — HAOIIOAECHUE, U3MEPEHHE, MOJIEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBII U MBICJICHHBIN);

e  CIIEIOBATh IIPaBUJIAM MOJb30BaHUSI XUMHUECKOM MOCYA0M U 1a00paTOPHBIM 000pYI0BaHUEM, a TAKKE TIPABUIIAM
oOparieHusi ¢ BEHIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMHU IO BBIMOJHEHHUIO JTAOOPATOPHBIX XMMUYECKHX OMBITOB IO
MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (BOJOPOJIa U KUCIOPO/ia), MPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHOM
MacCOBOM J10JIel paCTBOPEHHOIO BELIECTBA, IVIAHUPOBATh U MPOBOJUTh XUMHUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHHIO
PAcTBOPOB IIEI0UYEH U KUCIIOT € MMOMOIIbIO HHAUKATOPOB (JIakMyc, (peHondTanenH, METHIOPaHX U IPYTHE).

K xoHIty 00yuenus B 9 kJjacce rnpeaMeTHbIC pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH
y 00y4Jaromuxcs YMEHUM:

e  PaCKphIBaThb CMBICII OCHOBHBIX XUMUUYECKUX TMOHSTHUNA: XUMHYECKUMU DJIEMEHT, aTOM, MOJIEKYJia, UOH, KaTHOH,
aHUOH, IIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAIEHTHOCTb, 3JIEKTPOOTPULIATETLHOCTD, CTENEHb OKUCIICHHS, XUMHUYECKas
peaKiusi, XuMUYeCcKas CBsI3b, TETUIOBOU A(h(DEKT peakIuu, MOJb, MOJISIPHBIN 00BbEM, PACTBOP, AIEKTPOIUTHI, HEAIEKTPOIUTHI,
AIEKTPOTUTHUYECKAs JUCCOLMAIIMS, PEaKIMd HMOHHOrO0 OOMEHa, KaTalu3aTtop, XMMHUYECKOE paBHOBECHE, OOpaTHUMBbIE U
HEOOpaTUMBbIE pEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUUU, OKUCIUTENb, BOCCTAHOBUTEJb, OKHUCICHHE U
BOCCTAHOBJICHUE, aJUIOTponusi, aM(OTepHOCTb, XUMHUUYECKas CBs3b (KOBaJiEHTHAs, WOHHAs, MeTaJuIM4yecKas),
KpUCTAJUTMYECKasi pEeIIETKa, KOPpPO3Us METAUIOB, CIUIAaBbl, CKOPOCTh XHWMHYECKON pEaKlUH, MPEIEIbHO JI0MyCTUMAs
koHueHTpanus [1/IK BemecTsa;

e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHN U NPUMEHATH 3T TMOHSATUA MPHU ONUCAHUU
BEILIECTB U UX IIPEBPAILCHUN;

e  UCIOJb30BaTh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIEHUS (POPpMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIU;



e  ONpEACNsSITh BAJICGHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX AJIEMEHTOB B COCIMHEHUIX PA3IMYHOrO COCTaBa,
MIPUHAIJICKHOCTH BEIIECTB K ONMPENCIEHHOMY KJIacCy COCIWHEHUN 1Mo (GopMyliaMm, BUJ XHMHUYECKOW CBS3M (KOBaJICHTHA,
WOHHAs, METAJUTMYECKAas) B HEOPTAaHMYECKUX COSAMHCHUSX, 3apsij] MOHA 10 XUMUYIECKOH (PopMmyIie, XxapaKTep Cpeabl B BOJTHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUMN, TUTT KPUCTAIUTMYECKON PeIIETKH KOHKPETHOTO BEIIECTBA,;

e  packpsiBath cMmbich [lepuoanueckoro 3akona JI. 1. MenjeneeBa u 1IeMOHCTPUPOBATH €r0 IOHUMAHUE: ONKUCHIBATh
U XapaKTepu3oBaTh TaOIUUHYI0 QopMy llepronnyeckoit CUCTEMbl XUMHUYECKUX 3JIEMEHTOB: Pa3IMyaTh MOHSATUS «TJIAaBHAS
noArpynmna (A-rpymnmna)» u «nodounast noarpymnmna (b-rpynmna)», manasie U 0OJbIINE NMEPUOAbI, COOTHOCUTh 00O3HAUYECHUS,
KOTOPBIE UMEIOTCS B IEPUOANYECKON TaOIUIIE, C YUCTOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMHUYECKUX JIEMEHTOB
(coctaB u 3apsan sapa, 00IIEee YUCIO AJIEKTPOHOB U PACIPECICHHE UX MO BJICKTPOHHBIM CJIOSIM), OOBICHITH OOIIHE
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B MpEIesIax MAJIbIX IEPUOIOB U TJIABHBIX MOATPYIIIL C
y4ETOM CTPOEHHS UX ATOMOB;

e  KIaccUPUUMPOBATH XUMUUYECKUE DJIEMEHTHI, HECOPraHWUYECKUE BEIIECTBA, XUMHUYECKHUE peakiuuu (1o 4YucCiIy M
COCTaBY YYacCTBYIOIIMX B PEAaKIMH BEIIECTB, MO TEIUIOBOMY 3G (PEKTy, MO U3MEHEHUIO CTENECHEN OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB);

e  XapaKTepHU30BaTh (OIMHUCHIBATH) 00IIKE U CHEIU(UIECCKIE XUMHUUECKIE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIECTB,
MOATBEPXkKAasi ONMMCAHUE PUMEPAMU MOJICKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

e  COCTaBJIATh YPABHEHMUS DJEKTPOIUTUUYECKON AUCCOIMALIUMA KHUCIIOT, IIEJI0Yel U COJIeH, MOTHBIE U COKPAIEHHbIE
YpaBHEHUS pEaKIIUi MIOHHOTO 0OMEHA, YPAaBHEHUS PEaKIIUii, MOTBEPKIAIOIINX CYIIIECTBOBAHUE T€HETUUECKON CBA3U MEXKITY
BEIIIECTBAMHU PA3JIMYHbBIX KJIACCOB;

e  PacKpbIBaTh CYHUIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHUN MOCPEICTBOM COCTABJIEHUS JIEKTPOHHOIO
OaaHca ATUX PEaKIINA;

e  TIPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOBMOKHOCTHU MPOTEKAHUSI XUMHUUECKUX
MPEBPAILCHUN B pa3JIMYHBIX YCIOBUSIX;

e  BBIYUCIATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIK0O XUMHUYECKOTO
arieMeHTa 1o (opMyJie COSTMHEHMS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKON
peaKIuu;



e  CcOONIOJAaTh MpaBUia MOJIb30BAHUS XUMUYECKON MOCY0M U 1a00paTOpHBIM 000pYJI0BaHUEM, & TaKXKE MpaBUiIa
oOpallleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH MO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJIyYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YIJIEKUCIIOTO ra3a);

e  TPOBOAHUTH PEAKIMH, MMOATBEPKAAIOIINE KAUeCTBEHHBI COCTaB Pa3IMUYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
IyTEM XJIOpUJI-, OpOMHI-, HOIUA-, KapOoHaT-, pocdar-, cuimkar-, cyabdar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHUS U HOHBI
M3YyYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPIaHUYECKUX BEILLECTB;

e  TPHUMEHITh OCHOBHBIC OINEPAIMH MBICIUTEIBHON NEATEeIbHOCTH — aHajiu3 M CHUHTE3, CpaBHEHHE, 000OIICHHE,
CHUCTEMAaTU3aIIHIO, BBISBICHUE IPUYNHHO-CIIEICTBEHHBIX CBSA3EH — I U3YUCHHs CBOWCTB BEIIECTB M XUMUUYECKUX PEAKIINH,
€CTECTBEHHO-HAYUYHbIE METO/bl MO3HAaHUS — HAOJIOJEHUE, U3MEpPEHHE, MOJCIMPOBAHUE, SKCIIEPUMEHT (peanbHbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KouuyecTBO 4acoB
Ne HanmenoBanue pa3iesioB u K n JyekTpoHHbIE (IU(PPOBBIE)
n/n TeM MPOrpaMMBbl Bcero OHTPOJILHLIC pakTiraecKue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuMusi — BayKHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bu6mmorexa [IOK
) MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa u xummueckue 15 1 bu6mmoreka [IOK
' peakiumn https://m.edso0.ru/7f41837c
Wroro mo pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB

21 Boznyx. Kucnopoz. [lonsitue 6 bubnnorexa [HOK
00 okcuax https://m.edsoo.ru/7f41837c
29 Bognopoa.Ilonsarue o kucmorax 8 1 bu6nuoreka [IOK
U COJISIX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmorexa [IOK
OCHOBaHMSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACChI bubmuorexa [JOK

2.4 . 11 1 1
HEOPraHMYECKUX COCIUHEHHUN

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

Hroro no paszneny 30

Pazpnea 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xumuideckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumnueckas cBsizb. OKMCJINTETbHO-BOCCTAHOBUTEIbHbIE peaKIIun
[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX deMeHTOB /JI. .
Mennene-eBa. CTpoeHne aToma

3.1

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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XuMHYECKas CBA3b.
3.2 OKUCIUTEIILHO- 8
BOCCTAHOBHTEJIbHBIE PEAKIINU

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

Hroro no pazaeny 15 BH6J_IHOTeKa HOK
https://m.edso0.ru/7f41837c
PezepBHOE Bpemst 3 BH6J_IH0TeKa HOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5
I[TPOIT'PAMME
9 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3/ieioB U TeM (undposbie)
n/n NMPOrpaMMmblI Bcero Kontpoapueie  Ipaxrueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesr
Pa3pen 1. BemecTBo 1 XuMHYecKHe peaKIIun
11 [ToBTOpeHue u yriyOneHne 3HaHUH OCHOBHBIX 5 1 bubnuoreka [IOK
paszienoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexka [JOK
peaKuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubnmnorexa [JOK
XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3neu 2. HemeTa/ibl M X COeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [IOK
anemeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO011ast XapaKTepPUCTHKA XUMHUYECKUX
2.2 3ne§eHT01f VIAI-erynnH. Cepau eé 6 bubmorexa [IOK

COCOAMHCHU A

https://m.edsoo.ru/7f41a636
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OO61mas xapakTepUCTHKa XUMUYECKUX

bubmuorexa [JOK
2.3 anemMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 https://m.eds00.ru/7f41a636
COEIUHEHUS
28 | onmenrs VA Venepon n ot | 8 BuGorexa LIOK
’ TPYIIBL. POLH Kp https://m.edsoo.ru/7f41a636
U UX COEIUHEHHUS
Hroro no pazueny 25
Paznen 3. MeTaJUIbI M MX COeAUHEHUS
. bubmuorexa [JOK
31 Obmme cBoiCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiiime MeTauibl 1 UX CO€IUHEHUS 16 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasznen 4. Xumusi u okpyxamomas cpeaa
4.1 BemiectBa 1 MaTepualbl B )KM3HU YEJIOBEKa 3 bubanorexa LIOK
) https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 68



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

8 KJIACC
KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudposbie
u/n Tema ypoka Beero Kognpo.nbm,le HpﬁaKaneCKne W3yueHHS  0Gpa3OBATENbHbIE
padoThI padoThI pecypeb
1 [Ipenmer xumuu. Poias xumuu B 1 bub6nmoreka [IOK
JKA3HU 4yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 [ToHsiTne 0 MeTOIaX MO3HAHUS B 1 bubnuorexa [IOK
XAMHUHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubmmoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 YucTele BemecTBa U cMecH. CriocoObl 1 bubnnorexa [{OK
pa3feneHus cmecen https://m.edsoo.ru/ff0d26ca
I1 02
5 «52:‘3”;11':{0;: 21\22221; EZIJ{\S npuMepe 1 bubmmorexa LIOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJIN)»
bubmmoreka IIOK
6 ATOMEI H MOJICKY.TH1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE AJIEMEHTHI. 3HAKU 1 bubmmoteka IIOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTrie u ClIoKHBIE BEIIECTBA 1 bubmorexa LOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubmaorexa LIOK
yivpHoe 1 https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyna. BaieHTHOCTD 1 bubmorexa I[JOK

aTOMOB XMMHNUYECKHUX JJIEMCHTOB

https://m.edsoo.ru/ff0d2eae
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11 OtHOcHTENbHAsA aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnmuectBo BemecTtBa. MoJib. bubnunorexa LIOK
MougsipHas macca https://m.edsoo.ru/ff0d5230
14 ®@U3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [{OK
XuMH4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnnorexa [JOK
XAMHYECKUX PEaKIUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubmmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
B
| D xommee s B 10K
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIui
K1 .
o | b e gl B 10K
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B.JI — Y4EHBIN-
19 9H I/IKJ‘I:I'IIVICOII{/I(():[OBO6qu ZI:{II);ZII/I bubmmorexa LIOK
1 AHCT: - https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHU I
20 KonTponsHnas padora Nel no Teme bubmmnoreka HOK
«BemiecTBa 1 XUMUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Boznyx — cmecs raszos. Cocra
21 BO3 lexa Knlc\:/[no I)or —BaJIeMeTHz u bubmnorexa [IOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
| S s ot B 10K
PO (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [loastue 00 oxcuaax
CrocoOsbI OTy4YeHusT KUCJIOPO/ia B Bu6morexa LIOK
23 71a00paTOPUU U IPOMBIIIIEHHOCTH.

[IpumeHeHnue Kkucmopoia

https://m.edsoo.ru/ff0d497a
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TennoBoii 3pPeKT XMMUIECKOI
peaKuu, MOHSATUE O

bu6nuoreka [IOK

24 TEPMOXHMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U SHAOTEPMUYECKHUX PEaKIIHIX
To o (HedTh, yro €TaH).
25 3arr$12261$eq;f)l;ﬂ};rxani;ofoébflro Bubmorexa LOK
’ https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALCHUS
[IpakTudeckas padora Ne 3 mo Teme
26 «gonif;elmde I;/III():O6HII;aHHe Kic;ogona Bubmorexa LOK
o ’ https://m.edsoo.ru/ff0d4ae2
W3YYEHUE €r0 CBOMCTBY
27 Bonopoa — snemeHT u npocroe bu6nmorexa LIOK
BelecTBO. HaxoxxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKUEe CBOMCTRA bubnuoreka [{OK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COJISIX Bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOAOPOia B bubnnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «HponyquMe u 1206I/IpaHI/Ie BOJZIOpO/A bubmiorexa LJOK
Ny ’ https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €r0 CBOMCTB)»
32 MonsipHblii 00BEM ra30B. 3aKOH bubmmnoreka HOK
ABoraapo https://m.edsoo.ru/ff0d542e
B N
I BuGorea 10
- My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WJIK 00BEMY
B N
oy | Do ot reon Busorsa 10K
P peakl N https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHUH Ta30B
35 ®dusznvecKkue U XUMUYECKUE CBOMCTBA but6mmorekxa [IOK

BOJIBI

https://m.edsoo.ru/ff0d587a



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

CocraB ocHoBauuii. I[loustue 00

bubnunoreka LIOK

36 WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.

37 HacplleHHble 1 HEHACHIIIICHHBIE bubnuorexa [{OK
pactBopbl. MaccoBasi 10Jisl BELLIECTBA B https://m.edsoo.ru/ff0d5b40
pacTBope
[TpakTrueckas padota Ne 5 o Teme

38 «IIpuroroBiieHne pacTBOPOB € bubnmnoreka HOK
onpeaecseHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»

39 KonTtponpHast padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KiaccupuKaus, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyueHnue U XUMHUYECKUE CBOWCTBA

41 KHCJI}Z)I;HI)IX OCHOBHBIX U aM(POTEPHBIX bubmorexa LIOK

’ https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHMusI: cOCTaB, Kinaccuduxarms, bubmmoteka IIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca

43 [TonydyeHnue u XxuMHuyeckue cBOWCTBa bubmuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: coctas, knaccupukanus, bubmmnoreka HOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2

45 [TonyueHne n XMMU4YECKHE CBOMCTBA bubmmnoreka HOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2

PP S Bu6mrorexa LIOK

. i ’ https://m.eds00.ru/00ad9474
CBOICcTBa
[TpakTrueckast paborta Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnuotexa [JOK

«OCHOBHBIE KJTACCHI HEOPTAHUUECKHIX
COEIMHEHUI»

https://m.edsoo.ru/00ad9b7c
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I'eneTnueckas CBA3b MEXKIY KJIACCAMHU bubmmoreka [JOK
48 N :
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMaTH3alUs bubmuorexa [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
Kontpoinbnas padora Ne3 o teme
50 "OCH(I:BHBIG KJII;.CCBI HEOPTraHUYECKUX Bubmoreka HOK
o p https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBbIie MOMBITKH KIacCUPUKAITTT
51 XI/H\I/)II/IHCCKI/IX 3JIEMEHTOB 1(P[0H$I];I/Ie 0 Bubmorexa I[OK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
[Tepunonnueckuii 3aKoH U
PHOA bubmuoreka [{OK
52 [Tepuoanueckast cucteMa XUMHUYECKUX ]
https://m.edsoo.ru/00ada52c
sneMenToB [. 1. Menneneea
53 [Tepuonpl, rpymmbl, TOATPYIIITHI buGnuorexa [IOK
PHOMEL, TPY » OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UeK
P P N bubnuoreka [{OK
55 aToMOB 3J1IeMeHTOB [lepuoanueckoit i
https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. Menaeneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 10 €0 MOJI0KEHUIO B bubmmnoreka HOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneera
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U MPAKTUKHU. []. bubmuoreka [IOK
N. MenaeneeB — y4y€Hbli, Ie1aror 1 https://m.edsoo.ru/00ada96e
TpaKIaHUH
DIIeKTPOOTPUIIATETLHOCTH aTOMOB bubnmnoreka [JOK
58 i
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMmuueckas CBsi3b Bubmorexa LIOK

https://m.edsoo.ru/00adac34
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60 KoBasieHTHas nosisipHas XUMHYECKast 1 bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHnas HenomnsipHas 1 bubnmnoreka HOK
XHMHUYECKas CBAI3b https://m.edsoo.ru/00adaab9
62 CTenceHb OKUCICHUS 1 ﬁg&?ﬁ%f;;grou}é% dae28
63 OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 1 bubmuorexa [JOK
peakuu https://m.edso0.ru/00adb076
64 OKHCIIMTENIN U BOCCTAHOBUTEIN 1 ﬁg&?ﬁ;?:g;grou/%% db076
65 | (Copocmme arow. Xontsoonan ) bumtorexa LIOK
B3 https://m.edsoo.ru/00adb486
66 Peseprublit ypok. O600mIeHNE U 1 bubnuorexa [IOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6o01IeHNE U 1 Bbu6moreka [JOK
crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00ad9ch2
68 Peseprubiit ypok. O60011eHIE U 1 bubmuoreka [IOK
CHCTEMATHU3ALNS 3HAHU N https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KVIACC

KosaunuyecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka

n/n yp Bcero KOﬁHTpOJILHLIe HpﬁaKanecRue H3yuyeHusi oOpa3oBaTeibHbIE

padoThl padoThbI pecypesi
Ilepnonnueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 bubnmnoreka HOK
XUMHYECKUX 31eMeHToB /l. W. https://m.edsoo.ru/00adb59%
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XﬁMI/I‘leCKHX DJIEMEHTOB 1 Bubmoreka HOK

.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIATypa bubnuoreka [JOK

3 1 i
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHYECKO# CBSI3U U THUIIBI 1 bubnnoreka IIOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpEHuUe U yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

6 Krnaccudukanus XuMruueckux 1 bubnmnorexka HOK
peaKUurii 0 pa3JIMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
TTonsTue 0 CKOPOCTH XUMHUYECKOU

7 €aKINU HOHHI?[I/IC 0 TOMOT€HHEBIX U 1 Bubmmoreka HOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKIIUSIX
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

3 @akTOpBI, BIUAIOIINE HA CKOPOCTh 1 bu6muoreka [JOK
XMMHYECKON PEAKIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC but6mmoreka [IOK

9 1 ;
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTHIECKON

10 ,Z[I/ICEOI_II/IaI_II/II/IpCI/IJILHBIe U ciia0ble 1 brbmorexa LJOK

) https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
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bu6nmoreka [IOK

11 VoHHbIC ypaBHEHUS peaKiumii https://m.edsoo.ru/00add448
X o
12 ocoamii 5 crere npexcranneruii BuGmorexa LIOK
puﬂ https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUICCKON AUCCOIUAIIIH
X o o
” X I/Iel\/[I;I:Z;IiIe/IIi Hc;cgpécma COJIEH B CBETE Bubmiorexa LIOK
pel . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOIIUAITUU
14 Ilonsrue o ruapoanse cojei Bubmmoreka HOK
p https://m.edsoo.ru/00add9d4
15 O060061eHre U cucTeMaTH3aus bubnmnoreka HOK
3HAaHUU https://m.edsoo.ru/00addd12
IIpakTrueckas padora Ne 1.
16 «I?GIHGHI/IG 3KCHpepI/IMeHTaJII)HI>IX bubunorexa LIOK
https://m.edsoo.ru/00addbfa
3azauy»
KourponsHas padora Ne2 o reme
17 <<3JI€II<)TpOJII/ITI/Ip‘IeCKa$I IYCCOLAIINS bubunorexa LIOK
) https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»
OO01ast XapaKTEPUCTHKA raJIOT€HOB.
18 XI/ILI\I/_III/I‘IGCKli/Ie CBEfICTBa Ha IpUMepe bubmaorexa LIOK
https://m.edsoo.ru/00addfe2
XJIopa
X .
10 | ot enoiormn, womro BuGmorexa LIOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
ITpakTruueckas padora Ne 2 o teme
20 «lPlonyquHe co%vmoﬁ KHCIIOTHI bubmnorexa LIOK
. . ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
B
21 ueckix peaktuii, ecnm o 3 BuGmorexa LIOK
peakiiuy, a https://m.edsoo.ru/00ade488
peareHTOB J1aH B H30BITKE
29 OO6m1ast XxapakTeprucTHKa JIEMEHTOB bubnmnoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
23 ANOTpOITHBIE MOJU(PUKALIUN CEPBI. bu6muoreka [JOK

Haxosxnenue cepsl u €€ coeTMHCHUI

https://m.edsoo.ru/00ade64a
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B MpUpoJie. XUMHUYECKHE CBOMCTBA
cepbl
CepoBojgopo, ctpoenue, pu3nueckue

Bbu6nuoreka [IOK

24 Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepel. CepHas KMCIIOTA,

25 (bl/ISI/I‘I{[eCKI/IIe) u XI/II\EI/I‘ICCKI/IC CBOICTBa Bubmorexa IOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKLIUH, JICKAILNE B
OCHOBE MPOMBIIIJIEHHOTO CrIoco0a

26 ITOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [JOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COETUHEHUSIMHU
cephl

27 Brruncienne MaccoBoii 101 BbIXO/a bu6mmoreka [IOK
IIPOYKTA PEaKIINHU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTHKa SJICMCHTOB

28 V A-rpymiibl. A30T, pacipoCTpaHEeHHe bubnmnoreka [HOK
B IpUpoe, GU3NIEeCKue 1 https://m.edsoo.ru/00adeea6
XUMHYECKHUE CBOMCTBA
AmMmuak, ero puzndecKue u

29 XUMHUYECKHE c?soﬁCTBa MOJy4eHUe U Bubmorexa IOK

’ yi https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
30 «IPIOJ'I eHue athHaKa W3y4YEeHHUE ero Bubmorexa IOK
Iy - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKue u bu6nuoreka [IOK
XAUMUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHnE HUTPATOB U CONEN
aMMOHHS B KQUECTBE MUHEPaIbHBIX

. P bubnuoteka [JOK

32 ynoOpenuit. XuMuieckoe

3arpsi3HEHUE OKPYXKAIOIIEN CpeIbl
COEIMHEHUSIMH a30Ta

https://m.edsoo.ru/00adf518
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docdop. Oxcun pochopa (V) u

33 dbocdopHas kucnora, pusuveckue u Bubmorexa IOK
p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
Hcnonp3oBanue GocgaToB B
KauecTBE MUHEPAIbHBIX YI0OpEHUH. bubnmoreka [JOK
34 o :
3arpsisHEeHUE TPUPOIHON CPEebI https://m.edsoo.ru/00adfc20
dbocharamu
VYriepoa, pacnpocTpaHeHUE B
35 npu E fa[, g)mn{){ec;;le U XUMHYECKHE bubmorexa LIOK
PHpOZE, https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxcupsl yriaepona, ux Gpusndeckue u
36 XUMHUYECKHE CBOMCTBA. bubmuorexa [JOK
DKoJoru4eckue npooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcuaoM yriepoaa (1V)
37 VYronbHast KUCIOTA U €€ CONn bubmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa. bubnuoreka [JOK
38 :
KayecTBeHHast peakiys Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC MOHATHS 00
39 0 rpaHI/IqGCKI/IX BEIIIECTBAX KakK O bubmoreka LIOK
P = https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepo/ia
40 Kpemuuii u ero coequHeHUs Bubmoreka HOK
b https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
a1 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnmoreka [JOK
«BaxkHelnme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHHU S
Kontponbnas padota Ne3 no teme
42 «Ba;cll){eﬁmﬂe geMeTaJmLI U UX bubnmorexa LIOK
https://m.edsoo.ru/00ae0e18
COCTUHCHHU S
43 OO1m1ast XxapakTepUCTHKA XUMUYECKHX bu6muoreka [JOK

9JICMCHTOB — MCTAJIJIOB.

https://m.edsoo0.ru/00ael103e
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Mertannndeckast cBsi3b U
MeTaJuIMuecKasi KpucTauinueckas
pemérka. @u3nyeckKue CBOMCTBA
METaJIJIOB

XUMHUYECKHE CBOMCTBA METAJLIIOB.

bu6nuoreka [IOK

44 DJICKTPOXMMHHCCKHI P https://m.eds00.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6mmwme crmocoOb! MOTyIeHUS
.C .B
g | e e B Bumorera 0K
yP peaKiiuy, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHT
puMecH
46 [TonsiTHE O KOPPO3UM METAIIOB bubmorexa LIOK
https://m.edsoo.ru/00ae1278
bubnnoreka IIOK
at [Henounpie MeTabI https://m.edso0.ru/00ael4b?2
48 OKcuabl ¥ TUAPOKCUIBI HATPUS U bubnnoreka IIOK
KaJrus https://m.edso0.ru/00ael14b?2
49 [llenouyHO3eMeTbHBIC METAILTBI — bubmmorexa [JOK
KaJIbILIMA 1 Mardui https://m.edsoo.ru/00ael15e8
50 Bakueiinme coeqMHEHNUSA KBNS Bubnoreka HOK
https://m.edsoo.ru/00ael15e8
51 O0001IeHrEe U CUCTEMAaTU3AIUS
3HaHUH
52 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
YCTpaHECHUS https://m.edso0.ru/00ae1886
IT oora Ne 6
53 "KScrKooTs BN W MCTONS 6F BuGmorexa LIOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. but6mmoreka [IOK
54 AmmoMuHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bu6muoreka [JOK

THAPOKCH]IA

https://m.edsoo.ru/00aelc64
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bu6nmoreka [IOK

56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeye3a bubnnoreka HOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O60061eHre U cucTeMaTH3anus
3HAHUU
[IpakTrueckas padota Ne 7. Permenue
59 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnmnoreka HOK
«BaxuHennme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB J1aH B U30bITKE WU bubnuoreka [JOK
COZEPKUT pUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXO/Ia IPOIYKTa
peakuuu
61 O00011IeHIE U CUCTEMATU3AIUS
3HAHUU
KonTponbnas padota Ne4 o teme
62 «BaxHeinme MeTauibl 1 UX
COCJIUHECHHU S
63 BemectBa u marepuassl B bubnmnorexka HOK
IOBCETHEBHOW )KU3HHU YEJI0BEKa https://m.edso0.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHne bubnuoreka [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp x¥muu B pelieHun bubnmnorexka HOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O600611eH1E 1 bubmmoreka [JOK
cucTeMaTHu3alys 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o0111eHNE U bubmuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60011eH1E 1 bubmmoreka [JOK

CHCTeMaTHu3alus 3HaHuH

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