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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOIO 0OIIero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM
0o0pa3zoBaTeIbLHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke Ha OCHOBe (peepalibHOM paboueil MporpaMMbl BOCTIUTaAHUS
U C Yy4yeTOM KOHUEMIMHU TMpenojaBaHusi ydyeOHOro mpeamera «XuMus» B
o0pa3oBaTeIbHBIX Opranu3anusx Poccuiickoit deaepanmm.

[Iporpamma mo xumuu Aa€T MPEACTaBICHHE O IENsIX, OOIlel CcTpaTeruu
oOy4yeHHs, BOCHUTAHUS U PaA3BUTUA OOYYaIOIIUXCA CPEACTBAMU Y4e€OHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTeNIbHOE npeaMETHOE coJiepKaHue,
MpeaycMaTpUBaET paclpelielieHne €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE IO
pazienaM U TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENSeT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBATEbHOCTh M3YUYEHHS] XHMHUU C Y4E€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBs3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydaromuxcs, ONpeAessieT BO3MOXXHOCTU TMpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTelIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a Takxke TpeOOBaHUM K
pe3yibTataMm 00yuYeHUs] XUMUU Ha YPOBHE 1I€JIed U3yUYeHUs MPeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-IO3HABATEIbHOU JEATENbHOCTU OOYYalollerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHuUs.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM Juisi (OPMHUpPOBAHUS MHPOBO33PEHUS
oOyy4arolerocsi, ero MpeACTaBICHUM O MaTEpPUATbHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHUEU MPEACTABICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPrUu U 00 HSBOJIIOIMHU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUs TII00aTbHBIX
npo0JieM yCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUAIIEBOM U SKOJOTHUUECKOU 0€30MacHOCTH, ITPOOIIEM 3paBOOXPAHEHHUS.

N3yuyenue xumuu:

CIOCOOCTBYET  pealu3alldd  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUS U
(dhopMupOBaHUs KyJIbTYPbI JUYHOCTH, €€ 001Iel U (QyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (OPMUPOBAHHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOATENIbHOW y4eOHOW JesTeNbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIENIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHATBHOMN JAeSATEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3MJIsia HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaIOIINXCS;



croco0CcTBYeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3zoBaHuEe 00yYarOITUXCSI.

JlaHHble HampaBlIeHUS] B OOyYEHUHM XUMHUHM OOECIICUMBAIOTCS CHENU(PUKOMN
COJIepKaHMsl  y4yeOHOTO  MpeAMeTa, KOTOPBIM  SIBISETCS  IEJarorMuecKu
aJanTUPOBAHHBIM OTPAXXEHHEM 0a30BOM HAyKU XMMUU HA OMPEIeNEHHOM 3Tare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIIUMHCS CUCTEMBI IMMEPBOHAYANIBHBIX TMOHSITUH XHUMHH, OCHOB
HEOPTraHMYECKOM XHUMHH HM HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX TOHSTHM
OpPraHUYECKON XUMUHU.

Crpyktypa coaepkaHus MPOrpamMMbl MO XUMUU C(POPMHUPOBaAHA HA OCHOBE
CUCTEMHOTr0 mojaxojia Kk €€ uzyueHuro. CojliepaHUE CKJIAJbIBACTCS W3 CHUCTEMBbI
MOHATUM O XUMHUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. OO0e ATH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIUILY
MOCJIEA0BATEIBLHOTO PA3BUTHUSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MpPEACTaBICHUN
Pa3HOT0 YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnoanueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMW,

— Y4E€HHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TPEeACTaBICHHN 00 BIEKTPOIUTUYECKOW JUCCOLUMAIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUS PAcCMATPUBAIOTCA HAa OCHOBE OAMIIUPUYECKU
MOJTYYE€HHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K IPYTrOMY, BBITOJHSIS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS ¥ BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOTYyUYCHUS U3yUaeMbIX
BEILIECTB.

OcBoeHME MpPOrpaMMbl MO XUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPECTABICHUS] O XUMHYECKON COCTABISAIONIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEMHOMN MPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAaHUSI B Hayke. M3yueHne XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUU U3
paHee M3YUYEHHBIX y4eOHbIX mpeameToB: «Okpyxaromuit mupy», «buonorus. 5-7
KJacch» U «Pusnka. 7 Kiaaccy.

[Ipy wu3yyeHUH XUMHUHM TPOUCXOAUT (QOPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak OOJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESATeNIbHOCTU Y€JIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMHUYECKUX 3HAHUU —
BOKHEUIINX (PAKTOB, MOHITHUH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUN, TOCTYIMHBIX
0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, sA3blKa HAyKW, B MPUOOIICHUU K



HAyYHBIM METOJAaM TIO3HAHUS MPU U3YUCHUH BEIIECTB U XUMUYCCKUX PEAKIUH, B
(GbOopMHUPOBAHUY U PA3BUTUU MO3HABATEIHHBIX YMEHHUH U X TPUMEHEHUH B YICOHO-
MMO3HABATEIILHON 1 Y4eOHO-UCCIIeNOBATEILCKON NIEATETLHOCTH, OCBOCHUH TIPABIII
Oe3omacHOro oOpaleHus ¢ BeIeCTBaMHU B MIOBCETHEBHOM JKU3HM.

[Ipy M3yyeHuM XMMUU Ha YPOBHE OCHOBHOI'O OOILIEro 00pa3oBaHUs Ba)KHOE
3HAYCHUE MPUOOPENTH TaKue IeNIH, KaK:

— (opmupoBaHHEe WHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIbBHOMY TPUHSTHIO PEIICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HaAmpaBJICHHOCTh OOy4YeHUS HA  CHUCTEMaTHYECKOE MPUOOIICHUE
OoOy4Jarommxcss K CaMOCTOSATEIHHON IO3HABATEILHON EATeTbHOCTH, HAyYHBIM
MEeTOJiaM TMO3HaHUs, (OPMHUPYIOIIMM MOTHBAIIUI0O M PAa3BUTHE CIOCOOHOCTEH K
XUMUW;

— o0ecrieueHue yCIOBUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHIO 00YyYaIOIIUMUCS
OTIBITa PAa3HOOOPA3HON NEATETHHOCTH, TMO3HAHUS M CAMOIIO3HAHMSI, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN), WMCIOMNX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB CSITEIHHOCTH;

— (¢opmupoBanue oOmEeld ¢GyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATHP W OICHUBATH SBICHUS
OKPYIKAIOIIET0 MHpA, WCIMOJIB3Yysl 3HAHUS W OMBIT, MOJYYEHHBIC NMPU W3YUECHUU
XUMUH, PUMEHSTh UX MPU PEIICHUH TTPOOJIEM B IIOBCETHEBHOM KU3HU U TPYAOBOU
TeSITENHHOCTH;

— ¢opmupoBaHHEe Y OOyYaOMIMXCS TyMaHUCTUYECKUX OTHOIICHUM,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHWH IS BBIPAOOTKH DKOJOTUUYECKU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH MESITEIHHOCTH B TIICIISAX
COXPAaHEHHS CBOETO 3J0POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBALlUM K OOYy4YEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIMITAHWIO Ha OCHOBE YCBOCHHUS OOIIEUYETOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPOMWIS ¥ HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OO01Iee 9nciio 9acoB, OTBEIEHHBIX I U3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
oOirero oOpa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiracce — 68 yacoB (2 yaca B HECIIO).



COAEPKXAHUE OBYUEHUA

8 KUIACC

IlepBoHayajibHbIEe XUMHUYECKHE IOHATHS

[Ipenqmer xumuu. Posib XUMUM B )KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HaYK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHATHE 0 MeTOmax MO3HAaHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoOblI pa3aeiaeHus: CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIEMEHTbl. CHUMBOJIBI XHUMHUYECKUX
31neMeHTOB. [IpocThie U COKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢popmynia. BaaeHTHOCTh aTOMOB XUMHUUECKUX 3JIEMEHTOB. 3aKOH
MOCTOSAHCTBA CcOCTaBa BemecTB. OTHOCUTENbHAS aTOMHasg Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasg Macca. MaccoBast 101l XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KomnuecTBo BemecTBa. Mosb. MonsipHas macca. B3auMoCBsI3b KOIMYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €AWHUIl BemlecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

PU3NYECKUEe U XUMUYECKUE SABJIECHUSA. XUMHUYECKasi pEaKUUs U €€ IMIPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUYeCKUe ypaBHeHUs. Kiaccudukanus
XUMUYECKUX PEAKIUN (COeTMHEHMS, Pa3I0KEHUS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0H, MpaBuiiaMu paboThl B J1a0OpaTopuu U
npuéMamu ooOpaieHus ¢ J1abopaTopHbIM 000PYIOBaHUEM, U3YUEHUE U OMHCAHUE
(¢u3Myeckux CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOJIOJECHUE
¢uzmyeckux (IJIaBIC€HUE BOCKa, TasHUE JbJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHWE W KOHJEHCAIMs BOJbI) U XMMUYECKHX (FOpPEHHE CBEUU, MPOKAIMBAHUE
MEJIHOM MPOBOJIOKH, B3aHMOJICCTBUE MeJia C KUCIOTOW) SBJICHUM, HAOIIOIEHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasinokeHue caxapa,
B3aUMO/JICHCTBUE CEPHOUN KHUCIOTHI C XJIOPUIOM Oapuisi, pa3ioKeHHE TUIPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeicTBUE Kele3a ¢ pacTBopoM coiu meau (ID),
M3yueHHE CIOCOOOB pa3fieleHusi CMEced: ¢ MOMOIIbI0 MarHuTa, GUIbTPOBAHMUE,
BbITIApUBaHUE, JUCTUIUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKU MOBApEHHOU
CoJii, HaAOMIOJICHHWE W  ONHCaHWE  PEe3yJbTAaTOB  MPOBEACHUS  OMbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JIaHUE MOJEJIEH MOJIEKY
(1IapocTepKHEBBIX).

BaxxHelline npeacTaBuTe M HEOPraHUYECKHUX BelIEeCTB

Bo3nyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — amemeHT u mpoctoe
BemecTBO. Haxoxaenue kwuciopona B mpupoje, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcuzabl. Ilpumenenue xkucnopoga. CrocoOb
MOJYYEHHUs] KHCIOpOJa B Jaboparopud U MOpoMbllIeHHOCTH. Kpyrosopot
Kuciopoaa B mpupojie. O30H — aIoTporiHasi Moau(pUKaIUs KUCIOPOa.



TennoBoil 3p(dHEeKT XUMUYECKOM peakiuu, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- U SHJOTEPMUYECKHE peakuuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHHE
BO3/1yXa, yCHWICHHE MapHUKOBOTro 3 (deKTa, pa3pyieHne 030HOBOTO CIIOS.

Bonopon — snemenT u npoctoe BemecTBo. HaxoxaeHne Bogopoaa B Ipupoze,
(bu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CTOCOObI monydeHust. Kuciorst
U COJIN.

Momnsipabiii 00BEM ra3oB. PacyéTel M0 XUMHUECKUM YPaBHEHUSIM.

Odusnueckue CBOWCTBA BOAbl. Boaa kak pacTtBopuTelib. PacTBOpHI.
HacepilieHHbIE ¥ HEHACBIMIEHHBIE PAacTBOpPbL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis1 BEIIECTBAa B pacTBOpE. XMMHYECKHE CBOMCTBA BO/bl. OCHOBaHUS.
Ponbe pacTBOpOB B mpupose M B KU3HU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOE.
3arpsi3HEeHHE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeaumHenmnii. Oxcuasl. Kmaccudukarms
OKCUJIOB:  cojeoOpa3yronue (OCHOBHBIE, KHUCIOTHbIE, aMQpOTEepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcujoB. Dusnyeckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanusi. Knaccudukarusi OCHOBaHUM: WIENOYM U HEPACTBOPHUMBIE
ocHOBaHuA. HomeHkiatypa ocHOBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucior. dusnyeckue u
XUMHYECKUE CBOWMCTBA KHUCHOT. Psn axktuBHoctm mertanmnoB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Comu. Homenknatypa coneil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJIEH.
ITonydenue comen.

I'eHeTnueckas CBSI3b MEXKIY KIaCCAMU HEOPraHUYECKUX COECIMHEHUI.

Xumuueckuii IKChepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUS KUCIOPOJa B BO3AyX€E, MOIyUYCHHUE,
coOupaHue, paclio3HaBaHWE U H3YyYEHUE CBOMCTB KHUCIOPOJAa, HAONIOJEHUE
B3aMMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (moxkapa), 03HaKOMJIEHHE C 00pa3aMy OKCUJIOB M OTIMCAHUE
WX CBOMCTB, MOJy4YeHUE, COOMpaHHE, pACIO3HABAHUE U U3YUYEHHUE CBOICTB
BoJiopoja (ropeHue), B3auMoieiicTBue Bogopoia ¢ okcuaom meau (11) (Bo3moxHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00pa31I0B BEIIECTB KOJIUYECTBOM
1 ™Monb, ucciaegoBaHHEe OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C Pa3IMUHOU
PacTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM J0JEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHE BOJABI C METaNIaMU (HATpUEM H
KaJbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTraHUUYECKUX BEIIECTB PA3IMUYHbBIX KJIACCOB, HAOIIO/ICHHE NU3MEHEHUS
OKpAaCKH MHJIMKATOPOB B PaCTBOPaX KUCIIOT U IIEJIOYEH, N3yUEHNE B3aUMOACHCTBUSA



okcunia meau (II) ¢ pacTBOpoM cepHOU KUCIOTHI, KUCIOT ¢ METajylaMu, peaKkiui
HEUTpaNIN3aluy, TMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
METajljla APYTUM U3 PACTBOPA COJM, PELIEHUE SKCIIEPUMEHTAJbHBIX 3a7a4 10 TEME
«BaxxHenme Kiracchl HEOPraHMYECKUX COETUHEHUI.

Iepuognuecknii 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MenageneeBa. CtpoeHne aroMoB. XHUMHYECKas CBS3b.
OKuCIUTETIbHO-BOCCTAHOBUTEIbHBIC PeaKIUuu

[lepBble TOMBITKK KiIACCU(PUKAIMU XUMHUYECKUX dJeMeHTOB. [lonsatue o
IpyINax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJIbI,
rajioreHbl, UHEPTHbBIE Ta3bl). DIEMEHThI, KOTOpbie 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. Kopotkonepuoanas u aimuaHonepuoaHas Gopmsl [leproamdeckoit
cucteMmbl xumuueckux sneMeHToB JI. M. Menpaeneesa. Ilepuoabl ¥ TpymIIbL
DU3NYECKNN CMBICIT OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYNIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otomnsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JIOYeK aToMoB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckon cucremsl Jl. M. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
3JIEMEHTA 10 ero nonoxeHuro B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajJlyca aTOMOB XHMHUYECKHX 3JIJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIlaM U NEPUOIAM.

3nauenue [lepronnueckoro 3akona u [leppoanveckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BUTHA Hayku M npaktuku. . M. MennpeneeB — yd€HbI U
rpaXk JaHHH.

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLIHM.
[Ipoueccel OKKCIIeHUs U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKChepumenm:

M3yueHHe oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUIPOKCHIA LIMHKA C pAacTBOPAMU KHUCIOT M IIEJI0YEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHI
(ropeHue, peakiuu pa3aoxKeHus, COCIUHEHHUS ).

Mesicnpeomemmnoie ceazu

Peanuzanusa MeXNpeaIMETHBIX CBA3€M NMpPU U3YYCHUM XUMHUM B 8 Kjacce
OCYILIECTBIISIETCS YE€Pe3 HCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U TOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO0mue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIN (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukauus, MNEePUOAUYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®du3uKa: MaTepusi, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIBI,
PaIuOaKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO, O00BEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, ra3, (QuU3nuecKue BEIUYUHbBI, E€IUHUIIBI
M3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocunTes, Apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TOPOIbI, TOJIE3HBIE
HCKOIIa€MbIE, TOTIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMMHUYECKasi peaKUMs

[Teprnoanueckuii 3akoH. [lepuoanueckas CUCTEMAa XUMHAYECKHAX JIEMEHTOB /.
N. MenpeneeBa. CtpoeHue aTtomMoB. 3aKOHOMEPHOCTM B HM3MEHCHHH CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAIUS, KAJbLUA U UX COCTUHEHUN
B COOTBETCTBMU C IIOJIOKEHHEM »JJIEeMEHTOB B llepuomuueckoi cucreme u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHAbI XUMHYECKOM CBS3U. THIBI KPUCTALUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKH U
BHUJIa XUMHUYECKOM CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEMHEHUI, TEHETUYECKAs CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakidii Mo pa3InyHbIM IPU3HAKAM (110 YHUCTY
U COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, mo
M3MEHEHUIO CTEMEHEeW OKMCIICHUSI XMMUYECKHX AJIEMEHTOB, 0 00OpaTUMOCTH, MO
Y4acTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKINU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonartue o ckopoctu xumuueckoil peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOpATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOTEHHBIX U TeTepOreHHBIX
peakuusax. [lonsatue o karanuse. [loHsaTrue 0 XuMu4eckoM paBHoBecuu. DakTopswl,
BIIMSIIOIIME HA CKOPOCTh XUMHMYECKOW pPEAKIUU M IOJ0KEHHE XUMHUYECKOIO
paBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIIUTEIbHO-BOCCTAHOBUTEIbHOU peaKIuu. CocraBnenue YpaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUM C  HCHOJB30BAHHEM  METOJA
AIEKTPOHHOTO OanaHca.



Teopust HNEKTPOIUTHUECKON TUCCOUALIMU. DIEKTPOIUTHI U HEIJEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M [IHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoi cBszu. Crenens gucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakuuu nonnoro ooMeHa. Y ciioBus MpOTEKaHUsI peaKluii HIOHHOTO 0OMEHa,
MOJHBIE W COKpAaIEHHBIE HWOHHBIE YpaBHEHUS peakuuil. CBONCTBA KHUCIIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUMN 00 3JIEKTPOJIUTUUECKON AUCCOIIUAIUU.
KauecTBeHnHble peakiiuu Ha HOHBI. [loHsITHE O THAPONIHU3E CONEH.

Xumuueckuii IKChepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETayuloB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopua HaTpusi ), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKOUN peaKIuu OT
BO3JICUCTBUSL  pa3NUYHBIX (DAKTOPOB, HCCIEIOBAHUE  DIIEKTPONPOBOJHOCTU
PacTBOPOB BEUIECTB, IPOIlecca JUCCOLUAIINHI KUCIIOT, IeJIoYel U cosieil (BO3MOKHO
UCIIOJB30BaHUE BHUEO MAaTEpUaNOB), MPOBEJICHUE OMBITOB, HWILTIOCTPUPYIOIINX
MpU3HAKU TNPOTEKAHUsSI peakluuii HUOHHOTO oOMeHa (oOpa3oBaHuE Ocajka,
BBIJICJIEHUE Ta3a, oOpa3oBaHUE BObI), OMBITOB, WJUTIOCTPUPYIOLIUX MNPUMEPHI
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, peakiuu pas3ioKeHus,
COCIMHEHHUs), paclo3HaBaHWE HEOPraHMYECKUX  BEHIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEaKIMil Ha MOHBI, PEIIEHNE SKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTaJsnibl U MX coeIMHEHUS

OOmiass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (puznueckue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUECKHE CBOMCTBA HA MMPUMEpPE XJIopa (B3aUMOJIeHCTBUE
C MeTaJUlaMH, HeMeTalllaMu, Inenoyamu). Xiopooaopohd. ComsiHas KHCIOTa,
XUMUYECKUE CBOWCTBa, MOJydyeHUe, mpuMeHeHue. JleiicTBue xjiopa U
XJIOPOBOAOPOa Ha OPTaHU3M ueoBeka. Baxnelie XJIOpUIbl U UX HAXOXK/IEHUE B
MIPUPOJIE.

O6mias xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue U (U3UYECKHE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJAa U Cephbl. AJIIOTPOIHbIE MOAU(PUKAIIUN KUCIOPOIa
u cepbl. XuMuueckue cBoicTBa cepbl. CepoBOIOpOJ, CTpoeHue, (HU3NYecKue u
XUMUUYeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, puznueckrue 1 XUMUYEeCKHe CBOMCTBA (00IMe KaK MpeIcTaBUTeNs
KJIacca KHUCJOT U crenuduyeckue). XUMUUYECKHE PEaKIuu, JICKAIIUEe B OCHOBE
MPOMBIIJIEHHOTO CMOoco0a MOJy4eHUss cCepHOM KucinoThl. [IpuMeHeHue cepHoi
KUCHOThl. CoJId CEpHOM KHUCIOThI, KauyeCTBEHHAs peakuus Ha Cyib]aT-uoH.
Haxoxnenue ceppl u €€ coeauHeHUN B mpupoae. XUMHYECKOE 3arpsi3HEHUE
OKpY>Karolel cpeabl COCIUHEHUSIMU Cepbl (KUCIOTHBIE MOXIU, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPALICHHUS.



OO6mas xapaktepucTuka 3j1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKUCICHUS. A30T, paCIpOCTpaHEHUE B MPUPOJE,
(dbuznyeckre U XuMruYeckue cpoiictBa. KpyroBopot azora B npupojie. AMMUAK, €ro
(du3nyYecKre 1 XUMHYECKHUE CBOMCTBA, MOJIydeHre U mpuMenenue. Colu aMMOHUs,
ux (pu3nyeckue U XUMUYECKHE CBOMCTBa, MpuMeHeHune. KauecTBeHHas peakiys Ha
MOHBI aMMOHUS. A30THasl KUCJOTa, €€ TMoyuyeHue, (PU3NYecKue M XUMHUYECKHUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT U cruenuduueckue).
Hcnonb30BaHre HUTPATOB U COJIEN aMMOHUS B KAYECTBE MUHEPATIbHBIX YA00OpEHUM.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl COENMHEHUSIMH a30Ta (KUCIOTHBIE
JOKJIM, 3arps3HEHHE BO3/yXa, MOYBbI M BOAOEMOB). Dochop, aIOTPOINHbIC
Momudpukauuu docdopa, puznueckue u xumuueckue cBorcta. Okcup docdopa
(V) u dochopnas kucnora, puznueckue U XUMHUYECKHE CBOMCTBA, MOJIyYEHUE.
Ucnons3oBanue GochaToB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUIH.

OO6mias xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUA. YTIEPO/1, AJUIOTPOIHbIE MOANDUKAIINH,
pacrpocTpaHeHue B Npupoje, GU3ndeckrue U XUMUYecKre cBoMcTBa. AjcopOmus.
Kpyrosopor yriepoga B mpupome. Oxcunabl yriepoja, ux (Qusnueckue u
XUMUYECKUE CBOMCTBA, [EWCTBUE HA JKUBbIE OPraHU3Mbl, I[OJYy4YEHUE U
MpUMEHEHHUE. JKOJIOTMYECKUE MpoOJieMbl, CBSI3aHHbIE ¢ OKcuaoM yriaepona (IV),
TUNOTE3a TI00ANIBHOTO MOTEIJICHUs] KJIUMaTa, MapHUKOBBIM 3¢ dekt. YronpHas
KUCJIOTa U €€ COJIu, UX (PU3MYECKUE U XUMUYECKHUE CBONCTBA, MOJIYyUYECHHUE H
npuMenenue. KauecTBeHHass peakiusi Ha KapOoHaT-uoHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIEHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBaX KAK O COCIUHEHUSIX
yriiepoza (MeTaH, 3TaH, STUJICH, alleTHIICH, 3TAHOJI, TJIMIIEPUH, YKCYCHAas KUCIOTa).
[IpupoaHble HMCTOYHHKUA YTJIEBOAOPOJOB (yrojb, MNPUPOAHBIM Ta3, HePTH),
MPOAYKThl WX MepepalOoTKu (OEH3WH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[Tonsatre 0 OMOTOTHYECKU BaKHBIX BEILIECTBAX: KUpax, OeiaKax, yrieBojgax — U ux
poJii B KHM3HM 4YeJoBeKka. MarepuaibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckue © XHUMHYECKUE CBOMCTBa, IIOJIydYEHUE U
npuMenenue. CoeuHeHust KpeMHus B npupoze. OO1ine npeacTaBieHus: 00 OKCUJIe
kpemHust (IV) u kpemaueBoit kucnore. CUIMKAThl, UX MCHOJb30BaHUE B OBITY, B
MPOMBINLICHHOCTH. BaxkHeline cTpouTeNbHbIE MaTepHaibl: KEpaMuKa, CTEKJIO,
IeMeHT, OeToH, kene300eToH. I[IpoGaeMbl ©O€30MacHOr0  HCHOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKChepumenm:

M3yueHHe 00pa3lioB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI U HAOIIOJCHUE TTPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHE CBOICTBA
raJloreHOB M HUX COEJUHEHHI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
03HAKOMJICHHE C 00pa3IiaMu XJOpHI0B (TaJOTeHUI0OB), 03HAKOMIICHUE C 00pa3iaMu
ceppl U €€ COCNMHEHUSIMH (BO3MOXXHO HCIOJb30BAHUE BHJIEOMATEPHAIIOB),
HaOJII0/IeHKe TIpoliecca 00YTIMBaHUS caxapa MoJ| JelCTBUEM KOHIEHTPUPOBAHHOU
CEPHOU KUCIIOThI, U3yYEHUE XUMUUYECKUX CBOMCTB pa30aBICHHON CEPHOUN KUCIOTHI,
MPOBEJICHUE KAUeCTBEHHON pEeaKlUK Ha CyJb(paT-uOH U HAOJIOJICHHE MpU3HaAKa €€
MPOTEKAaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOWCTBaAMHU a30Ta, docdopa u ux
coeIMHEHUN (BO3MOXKHO HCIIOJIB30BaHUE BUJIEOMATEPHUAIIOB), 00pa3iaMy a30THBIX
u pocopHbIX ynoOpeHui, moiayueHue, coOMpaHue, paclio3HaBaHHE U U3y4YEHUE
CBOMCTB aMMHaKa, MPOBEJACHUE KAYECTBEHHBIX pEaKIUi Ha HOH aMMOHHUS U
dbochar-noH W uU3yueHHE TPU3HAKOB HX MPOTEKAHMs, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeIbI0 (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3y4YEHUE MOJIeNIed KPUCTAUIMYECKUX PEHETOK anmasa,
rpaduta, QysuiepeHa, O3HAKOMIIEHHE C MPOILECCOM aJCOpPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHBOras3a, IOIyUYEHHUE,
coOupaHue, paclio3HaBaHUE W M3yYEHUE CBOMCTB YTJEKHUCIIOrO rasza, IpoBEICHUE
KaueCTBEHHBIX PEAKIUIA Ha KapOOHAT U CHJIMKAT-UOHBI U U3yUYEHHUE MPU3HAKOB MX
MPOTEKAHUS, O3HAKOMJICHHE C TMPOAYKIHUEH CHUIUKATHON MPOMBIILICHHOCTH,
pelieHrne SKCIEePUMEHTANIbHBIX 3a7ad Mo Teme «BaxkHeiine HeMeTallbl U X
COCTMHEHUSD.

MeTaJibl U MX COeIMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHusa B llepuonndeckon cucremMe XUMHYECKUX 3neMeHToB [[. U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHne MeTaioB. Meramindeckasl CBsI3b U
METaJIMYeCKass  KpUCTa/UIMuecKas  pemeéTka.  DJIEKTPOXUMUYECKUH  pAll
HamnpspKeHU MeTauioB. uU3nueckue U XMMHYECKHE CBOMCTBa MeTaiuioB. OOiue
crocoObl ToyueHus: meTtawioB. [loHSATHE O KOPpPO3UHM METAIOB, OCHOBHBIC
CrocoObl 3alIUTHI UX OT KOppo3uu. CriaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MPOMBIILIEHHOCTH.

[Ilenouynsie MeTaibl: moyioxkeHue B [lepronuueckoil cucTeMe XUMUYECKUX
anementoB /. 1. MenzaeneeBa, CTpoeHUME HUX aTOMOB, HAXOXKIECHHUE B IIPUPOJIE.
dusnuecKkue U XMMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIIBI U
TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHHe IeNOYHBIX METalIOB M HX
COEMHECHUM.

[IlenoyHO3eMENIbHBIE METAJJIBI MAarHUil U KaJbIUW: TIOJOXKEHHE B
[lepunoanueckou cucreme xuMmuueckux 3neMenToB /. 1. MenaeneeBa, cTpoeHne ux
aTOMOB, HaXOXJeHUEe B mpupoje. Pu3nueckue 1 XMMUYECKUE CBOMCTBA MarHus 1



KasbIusl. Baxkueiine coefuHeHns Kanbius (OKCU, TUIPOKCU/T, coun). ZKECTKOCTD
BOJIbI U CITOCOOBI €€ yCTpaHEHUS!.

AroMuHUN: ToN0keHne B [leprnondeckoil CucTeMe XUMHUYECKUX JJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMa, HaxoxkacHue B mnpupone. dusmyeckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQPOTEpHBIE CBOMCTBA OKCHAA U TUIIPOKCHU]IA
ATIOMUHHS.

Kenezo: monoxenue B [leppoanyeckon cUCTeMe XUMUYECKUX AJIEMEHTOB [1.
. MengeneeBa, cTpoeHHE aroMma, HaxoxiaeHue B npupone. Dusmueckue u
XUMUYECKHUE CBOMCTBA kene3a. OKCUbl, THAPOKCUIbI U conu xkenesa (11) u xxenesa
(IIT), ux cocras, CBOMCTBA U MOTYyYECHHE.

Xumuueckuii IKChepumenm:

O3HaKOMJIEHHWE ¢ o0pa3llaMud METAJIOB U CIUIaBOB, HUX (PU3MUECKUMHU
CBOMCTBaMHU, U3YYEHHUE  PE3YJbTaTOB  KOPPO3UH  METAIOB  (BO3MOXHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJIECUCTBUA OKCHJIA
KaJIbI[Usl W HaTpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCHOJIb30BAaHME  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii HA HOHBI: MAarHUs, KaJIbIIMs, allFOMUHUS, IIUHKA, xerne3a (1)
u xkene3a (II), meau (II), HaGmIOMEHNME W OMHMCAHHUE MPOIIECCOB OKpaITWBAHUSI
IJJAaMEHH WOHAaMU HaTpus, KaJlus U Kaidblusad (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), UCClIeJ0BaHUE aM(OTEPHBIX CBOMCTB FUAPOKCUIA ATTFOMUHHUS U
TUAPOKCHAA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 Mo TeMe «BaxHenine
METaJUIbl U KX COCTUHEHHUS.

XuMHs M OKPYXKAKOLIAS Cpeaa

BemectBa u Marepuanbsl B MOBCEIHEBHOW JKU3HM 4elOBEKa. be3omacHoe
UCIIOJB30BaHUE BEILIECTB M XMMHYECKUX peakuuil B ObiTy. [lepBas momolib npu
XUMHYECKUX 0KOrax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolel cpennl (mpenesbHas AOMyCcTUMast
KOHIIeHTpalus BemecTs, aanee — [1/IK). Ponp xuMun B pelieHH# 3K0IOTHYECKUX
poOJeM.

Xumuueckuii IKChepumenm:

u3yueHre oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJHUMEPHBIC
MaTepuabl).

Mescnpedmemnuie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3€M NpU U3YYCHUM XUMHUHM B 9 Kiacce
OCYILIECTBIISIETCS YE€Pe3 HCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpusl, aHalu3, CHUHTE3, Klaccu(puKalus, TM[epUOJUYHOCTh, HaAOIIOJICHHE,
AKCIEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUE, MOJIeNb, SBIECHUE, NAaPHUKOBBIM
3¢ dexT, TeXHOIOT S, MaTepHUaIbI.

®du3suka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaIMO0aKTUBHOCTD, MOJIEKYJIa, ANEKTPUUYECKUN 3apsi, POBOJIHUKHU,
MOJYTPOBOJHUKH, JUAJIEKTPUKU, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperatHoe COCTOsSIHME BEIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKas
pemeéTka, CruiaBbl, (U3UUYECKUE BEIUYUHBI, €AMHUIBI U3MEPEHHs, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢dorocunres, npixanue, Omocdepa, 3KOCUCTEMa, MHUHEPAIbHBIC
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MTUTATEIbHbBIE BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaNbl, TOPHBIE TOPOIbI, TOJIE3HBIE
HCKOMAaeMbIe, TOIUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA INPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUS

JIMHHOCTHBIE PE3VYJIBTATHBI

JInyHOCTHBIE PE3yJbTAaThl OCBOEHMSI MPOTPAaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHUs JOCTHralOTCs B X0/€ OOy4eHHs] XMMHUHM B €AUHCTBE Y4YEOHOU U
BOCITUTATEJIbHON JESITEIbHOCTH B COOTBETCTBUH C TPAAULIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TPUHSITHIMU B
oOlllecTBE MpaBWIaMU M HOPMaMu TMOBEACHUS M CIOCOOCTBYIOT IpolleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMAIM3ALUNA O0yYarOIUXCS.

JInyHOCTHBIE ~ pe3yibTaThl  OTpaXXalOT  TOTOBHOCTH  OOyYaromuXcs
PYKOBOJACTBOBATbCSI CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OpPUEHTAUUW U
pacIIMpeHue OMbITa ACSITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYyYHOMY HACIEIWI0, TTOHUMAaHHS 3HAYCHUS XHUMHYECKOM HAyKU B KHU3HU
COBPEMEHHOI'0 OOIIeCTBa, CIIOCOOHOCTH BJIAACTh JOCTOBEpHOM HMHpOpMAIHEH O
MEePEIOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHPOBOM M OTEUECTBECHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MHpa U OOIIECTBA;

2) rpaIaHCKOTr0 BOCIIUTAHMS

MPEJICTaBJCHUS O COIMAIBHBIX HOPMaxX MW TpaBWIaX MEKIMIHOCTHBIX
OTHOILIEHUI B KOJJIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOU, Y4eOHOUCCIIEA0BATEIBCKOM, TBOPUECKOM U IPYTUX BUJIAX EATEIIBHOCTH,
TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHON JESATEIbHOCTH TPH BBITOJTHEHUH
y4eOHBIX, TMO3HABATENbHBIX 3a/1au, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO3/IJaHUH YUEOHBIX TPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIIU
B IIpOILIeCcCE 3TON y4eOHOU NeATebHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEJICHUE
U TOCTYINKHU CBOMX TOBApHINEH C MO3UIMHA HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHUYECKUE TPEICTABICHHUS O BEIIECTBE U XUMHUYECKOM pPEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTaBIAIOIINAEC
OCHOBY JIJIsi TIOHUMAHUSI CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA IPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOJTHOM CPENOi, O POJIM XMUMHUHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMBbIC IS OOBSCHEHHUS HAOIIOIaeMbIX IPOIECCOB W SBJICHHIA,
MO3HAaBaTEIbHON, MH(OPMALIMOHHOW M YUTATEIbCKON KYyJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOW paboOThl € YyYEOHBIMM TEKCTaMH, CHPABOYHOU



JTUTEPaTypOu, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMH HHQPOPMAIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYyYEeHHIO M TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa3OBaHMUIO, TPOEKTHOM HM  HMCCIEA0BATEIHCKOM
NEATeNIbHOCTU, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOyUEHHS B
JTaabHEHNIIIeM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHUE MOCJIEACTBUU U
HETPUSTHE BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS aTKOIr0Jisl, HAPKOTUKOB, KYpEHHS]),
HEOOXOJIUMOCTH  COOMIOJIEHUS] MpaBuid 0€30MacCHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

5) TpyA0BOI0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO mpodecchil U Tpyaa pa3IuyHOTO poja,
YBXKEHHE K TPYY U pe3yiabTaTaM TPYI0BOU AEATEILHOCTH, B TOM YKCIIE HA OCHOBE
MPUMEHEHUSI  MPEAMETHBIX 3HAaHWMM 1O  XHMHH, OCO3HaHHBIA  BBIOOP
WHJIMBUAYAJILHOU TPAEKTOPUHU MPOJOKEHUS 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIemHon npodeccuoHanbHON IeSITENbHOCTH U Pa3BUTUSL HEOOXOJUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCUOHATILHOMN CpEJIE;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

AKOJIOTHYECKH 1€71€CO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY KUZHU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHHMAaHUE IIEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(U3MYECKOMY U TMCUXHYECKOMY 370POBbIO, OCO3HAHUE I[EHHOCTU COOJIIOACHUS
npaBuJl 0€30MMacHOTO MOBEICHUS TPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOXKAIOIMINX 3J0POBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, MOJy4aeMble MPU U3YUYEHUH XUMHH, IJIS
pELICHUs 33/1a4, CBSI3aHHBIX C OKPY’KAIOWIEH MPUPOIHON CPEIOr, sl MOBBIICHUS
YPOBHSI  SKOJIOTMYECKOM  KYJIbTYphl, OCO3HAHUS TIJIOOAJBbHOIO  XapakTepa
AKOJIOTMYECKUX MNPOOJIeM U MyTeW MX pElIeHUss MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHON U COLMAIIBHOU IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDHI

B cocrtaBe wMeTanmpeaMETHBIX pPE3yIbTATOB BBIACIAIOT 3HAYUMBIE IS
(dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIIEHAYYHBIEC MOHATHS (3aKOH, TEOPUSs, IPUHITUII,
runoTe3a, (Qakr, cucTeMa, IMPOIECC, OHKCHEPUMEHT U JIpyroe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpPEAMETaXx U MO3BOJIAIOT Ha
OCHOBE 3HAHUU W3 ITUX MPeIMETOB (HOPMUPOBATH MPEJCTABICHUE O IEJIOCTHOU



Hay4YHOU KapTUHE MUpA, U YHUBEpCaJbHbIE yueOHbIE AEHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYJSTUBHBIE), KOTOpbIE 00ecneyuBarOT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATEeNbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Bba3oBble Joruueckue aeiicTBUA:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUS] MPU OCBOCHUU
3HAHUU: PACKPBHIBATH CMBICT XUMUYECKUX MOHSATUN (BBIACISTH UX XapaKTepHbIC
MPU3HAKHU, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMU MOHSTUSIMH), UCIOJIb30BAThH
MOHATHUS JIJIs1 OOBACHEHUS OT/IENbHBIX (PAKTOB U SIBIICHU, BHIOUPATh OCHOBAHUS U
KpUTEpUH VISl KIACCU(PUKAIIUU XUMUYECKUX BEIIECTB M XUMHYECKUX pPEaKIIHil,
YCTaHABJIMBATh MPUYUHHO-CIIECICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Yy4YCHHS,
CTPOUTH JIOTUUECKUE paCCYXKJeHUs (MHIYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTUH),
JienaTh BBIBOJIbI U 3aKJIFOUYEHUS;

YyMEHHE TPUMEHSATH B TMpOIEcce IMO3HAHUS TOHATUA (NIpEIMETHhIE U
MeTanpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCIIOJIb3YEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIETIbHbBIE TIPEACTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJ 3JIEeMEHTa), XUMHu4eckas ¢(opMmylia W ypaBHEHUE
XUMUYECKON peakluu — MPpU PelIeHUH y4eOHO-TI03HABATENbHBIX 337]a4, C YUETOM
ATUX MOJICTBHBIX MPEICTABICHUIN BBISIBISATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC
MPU3HAKU M3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
BBIABJISITh  OOIME€  3aKOHOMEPHOCTH, MPUUYUHHO-CIEJICTBEHHBIE CBSI3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBareabckue 1eMCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /sl GOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

MPUOOPETEHUE OMbITa [0 IUIAHUPOBAHUIO, OpPraHU3allid U MPOBEACHUIO
YUYEHHUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3yabTar, GOpMyJIUpOBaTh 00OOIIECHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpojienaHHoM pabdore.

Pabora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HUHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEpkKAHUS, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHYECKH OIECHUBATh MPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO0 HH(POPMAIHUIO;



YMEHHE NPUMEHATHh Pa3IudyHble METOAbl M 3alpOChl IPU MOUCKE U O0TOOpE
MHQOpMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJisi BBIOJIHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEICIEHHOTO THUIa, IPUOOPETEHUE OIbITA B
o0JlacTU  HMCHOJIb30BaHUS  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOT'O UCTIOJb30BAHUS PA3TUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATH ONTUMANIbHYIO (OpPMY MpeaCcTaBlIeHUs HHGOPMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7adydl HECIOXKHBIMH CXEMaMH, JuarpaMmMami,
IpyruMu popmamu rpapuKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh W aHAIMU3UPOBAaTh B IIpolecce Yy4yeOHOM U
UCCIEIOBATENbCKON AEATEIbHOCTH MH(POPMAIUIO O BIHUSHUU MPOMBIILICHHOCTH,
CEIBCKOTO XO3SIMCTBAa M TPAHCIOPTA HA COCTOSHHE OKpPY’KaroIIeH NPUPOIHON
Cpelbl.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIE Y4eOHbIe 1elCTBHS:

YMEHHS 33]1aBaTh BOMPOCHI (B XO€ uaora u (Win) JUCKYyCCUM) MO CYIIECTBY
oOcyxknaeMol TeMmbl, (OpMyIUpPOBaTH CBOM MPEMJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

YMEHHSI  MPEACTaBISATH  IOJYYEHHbIE  PE3yJbTaThl  IO3HABATEIbHOMU
NEATEIbHOCTY B YCTHBIX M TMHCHbMEHHBIX TEKCTaX; JeiaTh IPE3CHTAIUIO
PEe3YyJbTATOB BBHIMIOJTHEHUS XHUMHUYECKOTO SKCIEpUMEHTa (J1abopaTOpPHOro OMBITA,
1ab0paTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEMIECTB, YUEOHOTO MPOEKTA);

yMEHHSI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTEIbHOM U MCCIEAOBATEIbCKOW  NESITEIBHOCTH  MPU  PEUICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIIACOBaHUS
no3uruit (00CyKaeHusi, OOMEH MHEHUSIMHU, «MO3TOBBIE HITYPMbD», KOOPAUHAIUS
COBMECTHBIX JEHUCTBUHM, OMNpENeICHHEe KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIe yHUBeEpPCAaJbHbIEe YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEACNSITh IENu JeATeIbHOCTH, TUIAaHUPOBATh,
OCYILIECTBJISITh, KOHTPOJUPOBATH U MPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
NeATeNbHOCTh, BBIOUpATh Hanbosee 3(PEeKTUBHBIE CIIOCOOBI pElICHUs YUYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaAMOCTOATEIIbHO COCTABJISATh WIH KOPPEKTUPOBATH
MPEIIOKEHHBIM aNTOPUTM JEWCTBUM NIPU BBINOJHEHUH 3aJlaHUM C Y4YETOM
MOJIyYEHHs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIMIX,
OIICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBICHHOW M€, YMEHUE
MCIIOJIB30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IIPe/1jiaraéMble B YCIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTE€IBHOTO
COJIEp>KaHMs, YCTAaHOBJIEHHOIO JaHHOW QeaepasbHON paboyelt mporpaMmoi,
BBIJICJISIIOT: OCBOEHHBIE OOY4YarONIMMUCS HAy4HbIE 3HAHUS, YMEHHUS M CIIOCOOBI



neucTBuil, cnenuduueckue a1 OpeAMETHOM o0nactu  «XUMHUS», BUJBI
NEATeNIbHOCTH 1O  TMOJYYEHHI0 HOBOIO 3HaHWS, €ro HHTEpIpeTalny,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.

K xoHiy oOydenus B 8 kjiacce rnpeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAs U HEOJAHOPOJHAsS), BAJIGHTHOCTb, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHUE, COJb, DJIEKTPOOTPHUILATEIBHOCTh, CTENEHBb
OKHCIICHUS, XMUMHUYECKasl peakiusi, KiacCupuKaius peakiui: peakiuu
COCMHEHUS, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMElICHUs, peaKuu
oOMeHa, 3K30- U HJAOTEPMHUUECKUE PEAKIINU, TeTIOBOM d(pdeKT peakuu,
SIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, pauyc aToma,
XUMUYECKasi CBSI3b, MOJISIPHAS U HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KaTHOH, AaHWUOH, pPAacTBOP, MaccoBas JOJiS BEIIeCTBa
(TIporieHTHAs1 KOHIIEHTPAIMs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATUM U
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUH BEIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJICHUS (POpMYyJ
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLIHUM;

e OIpENENsATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COEAUHEHUSIX,
MIPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJ€HTHAas M HOHHAs) B
HEOPTaHUYECKUX COEUHEHUSIX;

e packpeiBaTh cMmbich [lepumognueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHUSI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e OMNKCHIBATH U XapakTepu3oBaTh TabmuuHyro ¢opmy Illepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHas
noArpynmna (A-rpynna)» u «nobdouyHas noarpynna (b-rpymnma)», Manbsie u
OoJIbIlINEe TEPUOMBl, COOTHOCUTH OOO3HAUYEHUS, KOTOpPhIE HMEIOTCS B
tabnune «llepumonmyeckas cucremMa XuMHYeCKHX dyemeHtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB



XUMUYECKUX PJIEMEHTOB (COCTaB U 3aps]i pa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeereHue ux Mo 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIPOBATh XUMHUUECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B pEaKIUU
BEILIECTB, M0 TETIOBOMY 3D PEKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIHE XWMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHHMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kaue€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XHUMHYECKUX TMPEBpAIICHUN B
Pa3JIMUHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOro 73jieMeHTa mo ¢Gopmylie COEeAUHEHUS,
MacCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XHMUYECKOU pEeaKInuu;

MIPUMEHSITH OCHOBHBIE OTEPAIIU MBICIIUTEIIbHOU JIEATEIbHOCTH — aHATIU3 U
CHHTE3, CpaBHEHHE, OO0O0OIIEeHHe, CHCTEMAaTH3aIuio, KiacCu(uKaIuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — NI U3Yy4YEHUs CBOICTB
BEIIECTB U XUMHUYECKUX pEaKIHi, eCTeCTBEHHO-HAy4YHbIE€ METOMbI
MO3HaHUsI — HaOJIIOJIEHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN);

CJIeI0BaTh MpaBUIaM MOJIb30BaHUS XUMUYECKON MOCY 101 1 1Ta0OpaTOPHBIM
o0opynoBaHUEM, a TakKXe IMpaBWwiaM OOpallleHHs C BelIeCTBaMH B
COOTBETCTBHUM C HHCTPYKIUMSMH TIO BBIIOJHEHUIO Ja0OpaTOPHBIX
XUMUYECKUX OMBITOB 10 MOJYYEHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopoma W KHCIOPOAa), MPUTOTOBJICHUIO PAacTBOPOB C OINpPEAeIEHHON
MAacCOBOW JOJIEM PAacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH
XUMUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEIOUEH U
KHUCJIOT C TOMOIIBIO MHJIUKATOPOB (JakMyc, peHondTanenH, METUIOPAHK

U JIpyTue).

K xoHiy oOydenust B 9 kjiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHH: XHWMHWYECKUU
3JIEMEHT, aTOM, MOJIEKYJla, WOH, KaTWUOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENECHBb
OKHCIICHHUSI, XUMUYECKasl PeaKIusi, XUMUYecKasi CBs3b, TEIUIOBOM 3P (DeKT
peakiuu,  MOJib, MOJISIpHBIM ~ 00BEM,  pacTBOp,  BJIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIECKTPOJIUTUYECKAsT AUCCOLMALMs, PEAKUUU HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PpEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(OTepHOCTb, XUMUYeCcKas CBSI3b (xoBasieHTHaH, MOHHAs,
MeTaJlInyecKas ), KpucTalinyeckas peneTka, Koppo3usi METAILIOB, CIIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MpPeaeabHO AOMyCTUMasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHMUYECKUX TOHSITHH W
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUH BEIECTB U UX MPEBPAIICHUI;
UCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY [UJIi COCTaBieHUs (opmyl
BEILIECTB U YPABHEHUM XUMHUECKUX PEAKIIHil;

ONPENENATh BaJIGHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX PJIEMEHTOB B
COCMHEHHUSX PA3JIUYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
ONpeNeIEHHOMY KJIacCy COEAMHEHUW 1o (opMynaM, BUJ XUMHUYECKOU
CBsI3U (KOBaJE€HTHAs, WOHHAS, METaJUIM4YecKas) B HEOPraHUYECKUX
COEMHEHUSX, 3aps]l MOHA MO XUMUYECKOU (popMyrie, XxapakTep cpeibl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUMU, TUIl KPUCTATITUYECKOU
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMbIch [lepnogmueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATHL U XapaKTepu30BaTh
Tabnuunyo Gopmy llepuoandeckoit cCUCTEMBbl XUMHYECKUX HJIEMEHTOB:
paznuuath MOHATHUS «rjaBHas mnoarpynna (A-rpynmna)» U «mnoOouHast
noarpynna (b-rpynmna)», mansle u OoJblIME MEPUOIbI, COOTHOCHUTH
0003HaYEeHUs1, KOTOPhIE UMEIOTCS B IEPUOANYECKON TabIINIIE, C YUCTOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XHMHYECKUX DJIEMEHTOB (COCTaB U
3apsii  sanapa, oOllee 4YUCIO SIEKTPOHOB U paclpeieieHue ux Mo
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIHME 3aKOHOMEPHOCTH B M3MEHCHUH
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B MpeJenax MallbIX MEepPUOAOB U
[JIABHBIX MOJTPYI C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIINPOBATh XUMHUUECKUE DJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YACTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3 (}EeKTy, MO0 W3MEHEHHIO CTEIEHEH OKUCIEHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME M CIHEMUDUICCKUE XUMHUYECKHUE
CBOMCTBAa MPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPKIAsl OIMKHCAHUE
MpuMepaMu MOJEKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIU;

COCTaBISATh YPABHEHUS DJEKTPOIUTUYECKOM JHCCOLMAIMU  KHUCIOT,
LIETIOYEN U COJIEW, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHS PEAKIINI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIeCTBOBAHHE
TCHETHYECKOU CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
ITOCPEACTBOM COCTABIICHHS DJICKTPOHHOTO OanaHca dTUX PEaKIIHid;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHUS XHMHUYCCKHX IIPEBpAIICHUH B Pa3IUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChI BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa 1o (OpMyJie COCIHHCHUS,
MacCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, TPOBOUTH PACUETHI MO YPAaBHEHUIO
XUMUYECKOU pEeaKInu;

coOI01aTh TIPaBuUIIa MOJIB30BAHMS XUMAYECKON TTOCYI0N 1 Ta00paTOPHBIM
o0opymoBaHueM, a TakKe TMpaBuja oOOpaiieHuss C BEIECTBAMH B
COOTBETCTBHUM C WHCTPYKIHSAMH TI0 BBITIOJHEHUIO JIAOOPAaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMmMmaka M yrieKucIioro rasa);

IIPOBOAUTH PEAKIINH, TTOATBEPKAAIONINE KAUeCTBEHHBI COCTaB Pa3IUYHbIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IMYTEM XJIOPHI-, OpOMUI-, WOAWI-,
kapOoHat-, (ocdar-, cunukar-, cynabdar-, THIPOKCUA-UOHBI, KATHOHBI
aMMOHUSI W HWOHBI W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIICCTB;

IIPUMEHSATH OCHOBHBIC OIIEPAIIMH MBICIIHTCIIBHOM JISITSIIbHOCTH — aHAJIN3 U
CHHTE3, CpaBHEHHE, 0000IIEHNE, CUCTeMAaTH3aIlUIO0, BHISBICHUE MPUIMHHO-
CJIEICTBCHHBIX CBSI3C€U — JJIT M3YyYCHHs] CBOWCTB BEIMIECTB M XUMHUYECKUX
peaknmii, E€CTECTBEHHO-HAYYHBIE METOABl TIO3HAHUS — HaOII0ICHHE,
M3MEpEHUe, MOJACITUPOBaHUE, SIKCIICPUMEHT (PEeaIbHBIM M MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KNIACC
KoanuectBo yacos
Ne HanmeHoBaHMe pa3iesioB U DJIeKTPOHHBIE (HU(POBHIE)
KounTtpoabHbie IpakTH4eckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pasnea 1. IleppoHayanbHble XHMHYECKHE IIOHATHS
Xumust — BakHast 00J1acTh

11 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [{OK

' MPAKTUYECKOU ESATEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJloBeKa

12 BeittecTBa 1 XUMU4UECKHUE 15 | bubmnoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasnen 2. BaxkHeiilmue npeacTaBuTe I HEOPraHMYECKHUX BeleCTB
)1 Boznyx. Kucnopoa. Ilonstue 6 bubnnorexa [JOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bognopon. Ilonsitue o 2 1 bubnnorexa [JOK

' KHCJIOTaxX U COJAX https://m.edsoo.ru/7f41837¢c
’3 Bona. PactBopsl. [lonsitue 06 5 | 1 bubmnoreka [IOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBhI 1 | 1 bubnuorexa [JOK

' HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Paszpnen 3. Ilepunoanueckuii 3axkoH u Ilepuoguyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHne aToMoOB.
Xumuueckas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU




[Tepuonnueckuii 3aKOH U

31 [Tepuoanueckas cucrtema 7 Bu6nmuoreka [JOK
XUMHYECKUX d1eMeHToB /1. H. https://m.edsoo.ru/7f41837¢
Menpeneesa. CTpoeHue aroma

12 | e ; Bubmronera LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEILHBIE PEAKIIUU
Hroro no pazneny 15 bubmorexa LOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne ni/m P Konrtpouabnsie | IIpakTnueckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. BemecTBo 1 XUMHYeCKHE PeaKIIUA
11 [ToBTOpenue u yriybaeHne 3HaHUH 5 1 bu6mmoreka [IOK
' OCHOBHBIX Pa3/IeJoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmoreka [JOK
' peaKIiuit https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKas! AUCCOLIMALIMS. 2 1 1 bubmmoreka [JOK
' XHUMHYECKUE PEAKLIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasnen 2. HemeTanibl M HX cOeIMHEHHS
)1 OO1m1ast XxapaKTepUCTHKA XUMHYECKUX 4 | bubmmoreka [IOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1m1ast XxapaKTepUCTHKA XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa [TOK
' PYHHbL- 2-€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmorexa [TOK
' PYHIBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
24 aneMmeHToB IVA-rpynnsl. Yriaepoa u 8 1 2 bubmmorexa [TOK
' N by ' poa https://m.edsoo.ru/7f41a636
KPEMHUHI U UX COCTUHEHHUS
Hroro no paszneny 25




Pa3zgen 3. MeTasibl M UX COeIMHEHU A

. bubmuoreka [JOK
3.1 Obmpe cBofiCTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
32 Baxxueime MeTauibl 1 UX COSTUHCHUSI 16 hitps://m.cdsoo.rw/78412636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpyxawuias cpeia
41 B @ 3 bubmuoreka [JOK
. €IIeCTBa U MaTepUaibl B )KU3HU YEJIOBE hitps://m.cdsoo.r/7f41a636
Hroro no pazneny 3
p 3 Bbub6nuoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl

| [Ipeamer xumun. Posb xumuu B ) Bubnuoreka [JOK
’KM3HM YeIoBeKa. Tena u BeliecTra https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTogax Mo3HaHUS B ) bubmuoreka [JOK
XAMUU https://m.edsoo.ru/ff0d227¢
[Ipaktuyeckas padora Ne 1 «IIpaBuia

3 paboThl B 1a00paTOpUU U MPUEMBI | bubmmorexa [IOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHHEM)

4 Yucrtele BemecTBa u cMecu. CnocoObl | Bubnuoreka [JOK
pas3aeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [IOK

8 N PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU IIOBAPEHHOM COJIN)»
Bbubnuoreka [JOK
6 Ato 0JIEK 1
TOMBL T MOTERYTH https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE dJIEMEHTBI. 3HAKH | bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTbie 1 clOXKHBIE BEIIECTBA 1 bubmorexa HOK

P t https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nomotexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB.

Bu6nuoreka [JOK
10 Xumunueckas Gopmyiia. BaneHTHOCTD
$opmy https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHUX 3JIEMEHTOB
1 OTtHocuTeNbHAs aTOMHAs Macca. bubmmoreka [JOK
OTtHocuTeNnbHAsE MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 101 XHMHYECKOr0o Bbub6nuoreka [JOK
3JIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350¢
13 KomuuectBo Bemecrra. Moib. Bu6nmuoreka [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 du3uYeCcKre U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XumMudeckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycaoBHsI IPOTEKAHUS bu6mmoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCcChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KOMu4ecTBa, MacChl
17 BEILIECTBA 110 YPaBHEHUSIM bubmmorexa LIOK
m yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHid
Knaccudukanus XuMrHuecKux
18 €aKLMil (CoeqMHEHUs, PA3I0KEHUS bubmorexa [TOK
peartl A P ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoNeuCT. O000IIeHHE U bubmorexa [IOK
H ACT: Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTU3aIHs 3HAHUA
20 KonrtponsHas padora Nel mo reme bubmmoreka [IOK

«BemecTBa U XUMUYECKUE PEAKIIUI)

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

Bu6nuoreka [JOK

21 Bo3ayxa. Kucimopom — aneMeHT u
y PO https://m.edsoo.ru/ff0d448¢
npocroe BeuecTBo. O30H
du3znueckue U XMuMHUUECKHE CBOMCTBA
22 KHCIopo/ia (peakinu OKUCICHHUS bubmorexa LIOK
pOZa (peakil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI mosryueHus KUCI0poa B
23 71a00paTOPHH U IPOMBIILICHHOCTH bubmmorexa [JOK
patop p ’ https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TemnoBoit 3¢ ekt XuMuIeckoit
24 peakuuu, MOHsATUE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKHUX PEAKIIMIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar ﬁsﬂeéneqlioz. yxa CIIOCOOBI iro bubmmorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLECHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «IE)IOH YEHUE U I2061/1 aHue bubmmorexa LIOK
Y P . https://m.edsoo.ru/ff0d4ac2
KHUCJIOPO/JIa, U3YYEHUE €r0 CBONUCTBY»
7 Bonopon — anemeHT u mpocroe bu6mmoreka [IOK
BemecTBo. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
73 du3ndeckue U XUMUYCCKHIE CBOMCTBA Bubnuoreka [JOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bubnuoreka [JOK
29 IlonsiTHE O KHCIIOTaX U COJIIX
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOIa B bubmmoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0




[Tpaktuyeckas padora Ne 4 o Teme

Bu6nuoreka [JOK

31 «[Tonmyyenne u coObnpanue BOAOPOIa,
’ N P HOPOA https://m.edsoo.ru/ff0d4f42
M3Yy4YE€HHUE €ro CBOMCTBY
0 MossipHblii 00bEM Ta30B. 3aKOH bu6mmorexa [IOK
ABorajapo https://m.edsoo.ru/ff0d542¢
Brrurcnenus 00bEMa, KoJIMUeCcTBa
33 €IIeCcTBa I'a3a Mo €ro U3BECTHOM bubmmorexa [JOK
B TBa rasa I1o ero u
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Boruncnenust 005EMOB ra3oB 1o
34 ABHEHUIO PEaK a OCHOBE bubmorexa [IOK
BHCHH WU H
P “p B . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUH Ta30B
35 du3nYECKUe U XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonstue 00 bubmuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTeb.
37 HaceimmenHnbie 1 HeHACHITIIEHHBIS bubmuoreka [JOK
pactBopbl. MaccoBas 10JIs1 BELeCcTBa https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTuyeckas padora Ne 5 o Teme
18 «IIpuroroBieHue pacTBOpoB C bubmmoreka [IOK
ONpeAcIEHHON MAacCCOBOU J10IEN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BELLIECTBA»
39 KonrtpomnsHas pabora Ne2 o reme bu6mmorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KacCUpUKALIUS, Bu6nuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHnue 1 XuMHUUYECKHE CBOMCTBA

41 KUCIO OCHO bubmuoreka [JOK
UCJIOTHBIX, OCHOBHBIX U
https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCUIOB
4 OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS, Bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [losnydyeHne u XUMHYECKUE CBOWCTBA bubmmorexa [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukanus, bubmmorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHYECKUE CBOKCTBA bu6mmorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMCHKIATypa,
46 CHOCOéBII) ot q)eHH;I XHMHquKHe bubmorexa HOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
ITpakTuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN
['enernueckas cBsA3b MEKIY
48 KJIACCAaMH HEOPTaHUYECKUX bubmorexa HOK
N P https://m.edsoo.ru/00ad9a50
COETMHEHUI
49 O06001IeHNEe U CUCTEMATU3 AL bubmuoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KonrtponsHas padora Ne3 o reme
| Bubnuoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coenuHeHun"

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




[TepBbie MOMBITKY KIACCUPUKAITUU

Bu6nuoreka [JOK
51 XAMHUYECKUX dJIeMEHTOB. [oHsTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
57 [Tepuoanueckas cuctema Bubnuoreka [JOK
XUMUYECKUX dyieMmeHToB 1. 1. https://m.edsoo.ru/00adas52¢
Menneneesa
53 Ilepuonapl, rpynmsl, TOATPYHITBI bubmorera [IOK
P > TPYTIIR, py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI0YEeK
. bubmuoreka [JOK
55 aTOMOB 3JIeMeHTOB Ilepuonnueckon
https://m.edsoo.ru/00adabbc
cuctemsl J[. 1. Menaeneera
XapakTepucTUKa XUMHUIECKOTO
56 3JIEMEHTA TI0 €TO TOJI0KEHHUIO B bubmuoreka [JOK
[Tepuonnueckon cucreme /1. H. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproguyeckoro 3akoHa
57 JUIS pa3BUTHUS HAYKH U MTPaKTUKU. J]. bubmmoreka [IOK
N. MenaeneeB — y4€Hblid, e1aror 1 https://m.edsoo.ru/00ada96e
Tpa)<1aHuH
PesepBHeiit ypok. O6o0eHHE 1
P P . bubmuoreka [JOK
58 CUCTEMaTH3aIlus 3HAaHUH /
N https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHasi pabota
bubmuoreka [JOK
59 HMonHas xuMmuieckas CBA3b 1

https://m.edsoo.ru/00adac34




60 DNEeKTPOOTPULIATEILHOCTh ATOMOB ) bubmmoreka [JOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/00adaab8

61 KoBaneHntHas HenossipHast ) bu6mmoreka [IOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab8

Bbub6nuoreka [JOK

62 CreneHs oKHCICHHA ! https://m.edsoo.ru/00adae28

63 OKHCIUTENHEHO-BOCCTAHOBUTEIbHBIE ) bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076

Bbubnuoreka [JOK

64 OKuCIUTENU U BOCCTAHOBUTENH 1 hitps://m.cdsoo.ru/00adb076
KonrtponsHas padora Ne4 o reme

65 «Ctpoenue aroma. XUMHUYeCKas ) bubmmoreka [IOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
MpoBepoyHas pabora

66 KoBaneHnTHas nosspHas XuMU4ecKas ) bubmmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
PesepBHeiit ypok. O6o0eHHE 1

67 CHUCTeMaTH3aIlvs 3HaHUH 110 TeMe | bubmuoreka [JOK
«Ctpoenue aroMa. XuMUYECKast https://m.edsoo.ru/00ad9cb2
CBSI3b»

68 PezepHblit ypok. O000mIeHNE U | bubmmoreka [IOK
CHUCTEMAaTHU3alNs 3HAHU I https://m.edsoo.ru/ff0d61c6
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9 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Koutpoabnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl

Ileproarueckuii 3aK0H.

| [Tepuoanueckas cuctema 1 Bbub6nuoreka [JOK
XUMHYECKUX d1eMeHToB /1. H. https://m.edsoo.ru/00adb59e
MeHnaeneeBa
3aKOHOMEPHOCTH B U3MCHCHUH

) cBoiic 3 CCKIX AIEMEHTO 1 Bubnuoreka [JOK

BOMCTB XMMHYECCKHUX 3JIICMCHTOB
.. https://m.edso00.ru/00adb6b6

MEPBBIX TPEX MEPUOOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 Bubnuoreka [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XUMUYECKOM CBSI3U U THIIBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtpomnsHas pabora Nel mo reme

5 «IloBTOpEHUE U yriayOneHue | 1
3HaHUI OCHOBHBIX Pa3/iesioOB Kypca
8 Kmacca»

6 Krnaccudukanus XuMHIecKux 1 Bubnuoreka [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edso0.ru/00adbcb0
IloHsTHE O CKOPOCTH XUMHUYECKOM

7 1 P | bubmuoreka [JOK

eaknuu. IIoHATHE O TOMOTCHHEIX U

pearh https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIUsIX
IlonsATHE 0 XUMHYCCKOM Bbubnuoreka [JOK

8 1
paBHOBecuU. DAKTOPBI, BIUSIOLINE https://m.edsoo.ru/00adc28c




Ha CKOPOCTb XUMHYECKOM pCaknuun
1 IMMOJIOKCHUEC XUMHNYCCKOT'O

JYCCOIHAIINS. XNUMUYECKHE
pEaKLUUH B paCTBOPaX»

paBHOBECHs

9 OKHCIUTEIBHO- Bubnuoreka [JOK
BOCCTaHOBUTEIBHBIE PEAKIUU https://m.edsoo.ru/00adcade
Teopust 31EKTPOJIUTUUECKON

10 P N P C o 1 cnaGhie bubmuoreka [JOK

. BIC M CJIA0BI
AHCCOTHAtT. LAUTbH https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI

1 " . caKLuii bubmuoreka [JOK

i
OHHPIC YPABHEHHA peatdl https://m.edsoo.ru/00add448
XVMUYECKHUE CBOMCTBA KUCIOT U

12 OCHOBaHMI B CBETE MPEACTABICHUI bubmmoreka [JOK
00 PIIEKTPOTUTHIECKON https://m.edsoo.ru/00add5d8
JMCCOLMAITIN
XWMUYECKHE CBOMCTBA COJICH B

13 ABICHHI 06 bubmuoreka [JOK

BJICHHI
cBeTe fipeact . https://m.edsoo.ru/00add8b2
3IEKTPOJUTUYECKON AUCCOLMALIIHI

14 n oIH3E COMC bubmuoreka [JOK

HAPOIIH JIeH
ORATHE O THIP https://m.edsoo.ru/00add9d4

15 O06001IeHNEe U CUCTEMATU3 AL bubmuoreka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTrueckas pabora Ne 1.

16 IE) P bubmuoreka [JOK
(MCTICHHIE FRCTCPHMEHTATBHBIX https://m.edsoo.ru/00addbfa
3a71a9»

KonrtponsHas pabora Ne2 o reme
17 «OIEKTpoIUTHIECKAs bu6mmorexa [IOK

https://m.edsoo.ru/00addec0




OOm1ast XxapaKTepUCTHKA TaJIOT€HOB.

18 X €CKHE CBOMCTBA Ha epe bubmorexa LOK
MMUYECKUE CBOWCTBA HA TIPUM
pHMep https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CojssHas KHCIIOTA,

19 ) ecK 5 CBOMCTBA, MTOTyUYCHHUE bubmorexa [JOK

XUMHYECKHE CBOMCTBA, MOyYCHHE,
Y https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuyeckas padora Ne 2 o Teme
20 «ITonyueHnne COJITHON KUCIOTHI bubmorexa [JOK
’ . N ’ https://m.edsoo.ru/00ade348
M3yuyeHue e€ CBONUCTB»
Brruucnenust no ypaBHeHHUSIM
21 XUMHUYECKHUX PEaKIIUH, €CIIU OOUH buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE

” OO01mast xapakTepuCcTHKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(DUKAIINH CEPBI.

” Haxoxzaenue cepsl u €€ bubmmoreka [IOK
COEIMHEHHI B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoa0pO/I, CTPOCHHE,

24 (I)Hzﬂqecmze u XI/III?/II/I‘-IGCKI/IG bubmmorexa LIOK

N https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepsl. CepHas KHCIIOTA,
25 ¢busnveckue 1 XUMHYECKHUE bubmmorexa LIOK
N https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
XUMHUYECKUE PEAKLIUH, JICKAILKE B
%6 OCHOBE TIPOMBIIIUICHHOTO CIoc00a bubmmoreka [JOK

MOJyYEHUSI CEPHOW KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a




OKpYKaroIle cpeabl
COEMHEHHSIMHU CEPbI

Bruncinenne MmaccoBor 10U

Bu6nuoreka [JOK

27
BBIXOJA IPOAYKTa peaKkLuu https://m.edsoo.ru/00adec8a
OO01mast xapakTeprCcTHKa SJIEMEHTOB
VA-rpynnsl. A30T,

28 acIpoCTpaHCHUE B IPUPOIL buGnnorexa LIOK
pactipoctp PHPOE, https://m.edsoo.ru/00adeea6
¢busnveckue 1 XUMHYECKHUE
CBOICTBa
AMMHUaK, ero pu3nvecKue u

29 XUMHYECKHUE CBOMCTBA, IIOJIYUCHHUE bubmorexa [IOK

’ Y https://m.edsoo.ru/00adf004
Y IpUMEHEHNUE
[IpakTuyeckas padora Ne 3 o Teme
30 «IlonydyeHne aMmMuaKka, M3y4eHue bubmorexa [IOK
Y . it https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3oTHas kuciora, e€ pusndeckue u Bbubnuoreka [JOK
XHUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHUSI B KQU€CTBE MUHEPAJIbHBIX

32 no0peHnid. XMMHUYECKOe bubmorexa HOK
yAORP ' o https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOILEH Cpebl
COCIMHEHHSIMM a30Ta
®dochop. Oxcun docdhopa (V) u

33 (pocg)o pHaH KI/ICJI((l))Ta q&)yll)sn(qeilcne " bubmmorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOUCTBA, MOTYUYEHUE
34 Hcnonb3oBanue gochaTo B bubmmoreka [IOK

KauCCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20




ynoopenuii. 3arpsi3HeHHE
MIPUPOIHON cperbl hocdaTamu

VYruepon, pacupocTpaHeHue B

35 npupoae, Gu3ndecKue u bubmorexa [JOK
pHp ’ . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOIICTBA
Oxcunsl yraepoaa, ux pusndeckue
U XUMHYECKUE CBOUCTBA.
36 DKOIOTHYECKUE IPOOIEMBL Bubmiorexa IIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(IV)
37 VroabpHas KUCIIOTa U €€ COJIn Bubmiorexa IIOK
https://m.edsoo.ru/00ae006¢
[Tpaktuueckas padora Ne 4 mo Teme
18 "[TonyueHue yriekucioro rasa. Bubnuoreka [JOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ac027¢e
KapOoHaT-1OoH"
[TepBoHauanbHBIE MOHATHS 00
39 OpraHNYeCKUX BEIIECTBAaX KaK O buGnnorexa LIOK
P https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YIIIepoaa
40 Kpemunii u ero coe quHeHUs buGnnorexa LIOK
p https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5.
A1 Pemenue skcriepuMeHTAIBHBIX bu6mmoreka [IOK
3a11a4 110 TeMe «Baxuenmme https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COETUHECHUI»
KonrtpomnsHas padora Ne3 o reme
. bubmuoreka [JOK
42 «BaxHeln1me HeMeTauIbl U UX

COCOUHCHU A

https://m.edsoo.ru/00ae0el 8




OOm1ast xapakTepUCTHKA
XMUMUYECKHUX 3JIEMEHTOB —
MeTajuloB. MeTamnyeckast CBS3b U

Bubnuoreka [JOK

43
METAJUINYECKask KpUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
peméTka. PU3NUECKUE CBOMCTBA
METAJIJIOB
XUMHYECKHE CBOUCTBA METAJLJIOB.
44 DIEKTPOXUMHUUECKUI PsL Bubmaorexa LOK
P . PHA https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJIOB
OO61u1re crnocoObl MOTyYSHHS
MmetauioB. CiraBel. Berancienus
45 10 YPAaBHEHUSIM XUMHUYECKUX Bubmaorexa LOK
P o https://m.edsoo.ru/00ael156
peakiuii, eciivi OJIMH U3 PEarcHTOB
COJIEPKUT MPUMECH
46 IlonsTue o KOppo3UU METAIIOB Bubmaorexa LOK
pp https://m.edsoo.ru/00ae1278
Bu6nuoreka [JOK
47 €JIOYHBIE METAJLIbI
1 https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ TUIPOKCUIBI HATPUS U bubmmoreka [JOK
Kalnusa https://m.edsoo.ru/00ae14b2
49 [lenouyHo3eMeNbHBIE METAUIBI — bubmmoreka [JOK
KaJILIIUA YU MarHUi https://m.edsoo.ru/00ael5e8
50 Baxwueiimme coennae KaJl bubmorexa HOK
HEHIIHN WNHEHU BIIHS
A H https://m.edsoo.ru/00ael 5¢8
51 O00011IeHIE U CUCTEMATHU3ALMS
3HAHUH
5 JKEcTKOCTh BOMBI U CIIOCOOBI €€ Bu6nuoreka [JOK

YCTpaHECHUS

https://m.edsoo.ru/00ae1886




[IpakTuyeckas padora Ne 6 o Teme

53 "YKEcTKOCTL BOIBLI ¥ METOBI €6 bubmorexa LIOK
| https://m.edsoo.ru/00aclae8
yCTpaHEHUS
54 PN p—- bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOMCTBA OKCHIA U bu6mmoreka [IOK
55
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, TUIPOKCUIBI U COJIH bubmmoreka [JOK
xenesa (I1) u sxxenesa (III) https://m.edsoo.ru/00ae35¢6
2 O06001IeHre U CUCTEMAaTU3AIIHS
> 3HaHUM
[TpakTuyeckas padora Ne 7.
59 Pemenue skcriepuMeHTAIBHBIX bubmmoreka [IOK
3aj1a4 1o teme «BaxkHelme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHHUS
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIA OJIUH
60 W3 PEareHTOB JIaH B U30BITKE WU Bbubnuoreka [JOK
COAEPKUT NpUMeCH. Brruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIXOJA TIPOAYKTa
peakuuu
61 O06001IeHNEe U CUCTEMATU3 AL
3HAHUI
KonTponbHas padota Ne4 mo Teme
62 «BaxHeime MeTaIbl U UX

COCOUHCHU A




63 BemectBa u matepuansl B 1 Bubnuoreka [JOK
MOBCEAHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHUMHUYECKOE 3arpsi3HEHUE | bu6mmoreka [IOK
OKpYKaroIleH cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn 1 bubmmorexa [IOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o0mIeHNE U | bu6mmorexa [IOK
CHUCTEMAaTHU3alNs 3HAHU I https://m.edsoo.ru/00ae0d0a
67 PesepBHelit ypok. O6o0eHHE 1 1 bubmmoreka [JOK
CHUCTEMAaTHU3alMs 3HAHU I https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O6o0IeHHE 1 1 bubmmoreka [JOK
CHUCTEMAaTHU3alNs 3HAHU I https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» Xumus. Beenenue B npeamer, 7 knacc/ Epemun B.B., [Ilpo3nos A.A., Jlynun
B.B.; nox penakuueit Jlynuna B.B. AxunonepHoe o6mectBo «31aTenbCcTBO
«IIpocseuienue»

« Xumus: 8-i kiacc: 6a30BbIi yPOBEHB: YUECOHUK; S-€ U3AaHue, nepepaboTaHHoe,
8 kiacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnagko C.A. AKIIHOHEPHOE
obmectBo «M3narenscTBO «IIpocBerienney

» Xumus: 9-i kinacc: 6a30BbIi ypOBEHB: YUEOHUK; S-€ U3AaHue, nepepadoTaHHoE,
9 xnacc/ I'abpuensna O.C., OctpoymoB WU.I'., Cnaakos C.A. AkiinonepHoe

obmectBo «M3naTenscTBO «IIpocBeienne»

METOANYECKHUE MATEPHUAJIbI 111 YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






