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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1O XMMUM Ha YPOBHE OCHOBHOTO OOMIET0 oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHuUs, MPECTaBIECHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe eaepanbHON paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMHU MPENoiaBaHus Y4eOHOTO MpeaMeTa « XUMHUS
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TPENCTaBICHUE O IIENAX, OOIIeH CTpaTeruu
oOy4eHMs, BOCIHTAHHS M PA3BUTUA OOYYaAIOIIMUXCA CPEACTBAMU Y4EeOHOTO
npeamera, yCTaHaBJIMBAET o0si3aTenbHOe peMETHOE CoJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE MO
pazienaM M TeMaM MPOrpaMMbl O XHMHUHU, OMNPENENseT KOJUYECTBEHHBIE H
KAueCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHIyEMYIO
MOCJEA0BATENBHOCTh  W3YYEHHUSI XHUMHUU C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€i, JIOTUKM y4yeOHOro TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOy4Yaroumuxcs, ONpeAesisieT BO3MOXHOCTH MpeaMera s
peanuzainu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTesIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa3oBaHUs, a TaKKe TPEOOBAHHUMA K
pe3yibTaTamM 00y4YeHUs XUMUU HAa YPOBHE LieJieH U3yUdeHHUs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHONU JEATEIbHOCTH OOYYalolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHUH CIYXXUT OCHOBOW 1Jisi (OPMUPOBAHHUS MHUPOBO33PEHUS
00Oy4Jaromierocsi, ero MnpejCcTaBiIeHU 0 MaTepUATbHOM EIUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XUMHEH NPEJICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPIUM U 00 DSBOJIIOIMU BELIECTB B MPHUPOJE, O MYTIX PEIICHUS TJIOO0ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHUS.

N3y4denne xumuu:

CIOCOOCTBYET  peayiu3allii  BO3MOMKHOCTEM  JJIi  camMopa3BUTUA U
dbopMupoBaHUs KYJIbTYPhI IMYHOCTH, €€ 001el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHPOBAHUE MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromuXCs, HABBIKOB WX CAMOCTOSTEIBHOW Y4eOHOW JESITEIbHOCTH,
DKCIIEPUMEHTAJLHBIX U HCCIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN €SI TeIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIa HA €IMHCTBO MPUPOILI U YEJIOBEKA, SIBISETCS OTBETCTBECHHBIM
ATarnoM B POPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0yYarOmInXCs;



CHOCOOCTBYET (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOLIEHUSI K E€CTECTBEHHO-
-HAYYHBIM 3HAaHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTMYECKOE
oOpa3oBaHHe 00YyUaIOIIUXCSI.

JlanHble HampaBiieHHs B OOYYEHMHM XHMHHM OOECHEUYMBAIOTCS CHEHU(pUKON
colepKaHUs ~ yuyeOHOro  MpeAMeTa, KOTOpBIM  SIBISIETCA  MEJarormyecku
a/laliTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKM XMMUU Ha ONpeAeIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa3oBaHWs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHATUN
OpPraHUYECKON XUMUHU.

CtpykTypa coaepkKaHus MPOTpaMMbl MO XUMHH CHOPMHpPOBAHA HA OCHOBE
CUCTEMHOro mojaxoaa K e€ uzydenuro. CoJepikaHue CKJIaJbIBACTCS U3 CUCTEMbI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATHIA O XUMUYECKOM
peakuuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO OpraHM30BaHbl 110 MPUHUUITY
IIOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHs KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /I. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHUS O CTPOCHUM aTOMa U XUMHUYECKOU CBSI3H;

— TpeACTaBICHHM 00 DIIEKTPOIUTUYECKOW JAMCCOIMAIMHM BEIIECTB B
pacTBopax.

Teopernyeckue 3HaHUS PpAcCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (JAaKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJHOIO
YPOBHSL K JpYromy, BBINONHSS (PYHKIUM OOBSICHEHHS U IPOTHO3UPOBAHMS
CBOICTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTHUUECKOTO0 NMPUMEHEHUSI U TMOTYUYEHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mnporpaMMbl [0 XUMHUHU CIHOCOOCTBYET  (DOPMHUPOBAHMIO
MPEICTABICHUS O XUMUYECKON COCTaBIISAIONICH HAYYHOU KapTHHBI MUpa B JIOTHKE
€€ CHCTEMHOW MpUPOJbl, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHHUIO U
METO/JaM IO3HaHUs B Hayke. M3ydyeHHe XMMHHM IPOUCXOIUT C NPHUBJICUYECHUEM
3HAHMM U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyxXKarouui MUpY,
«buonorus. 5-7 xknacce» n «duszuka. 7 Kmacey.

[Ipy wu3yyeHMH XUMHUHM TPOUCXOAUT (PopMUpOBaHME 3HAHUK OCHOB
XUMHYECKONM HAyKH KaK OOJIAaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUYECKOM
JEATENbHOCTH 4YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaya y4yeOHOro MpeaMeTra COCTOUT B (POPMUPOBAHHUU CHUCTEMBl XHMUYECKUX
3HAaHUM — Ba)KHEHIINX (PAKTOB, MOHSTHM, 3aKOHOB M TEOPETUUECKHUX TOJIOKECHUH,
JIOCTYIIHBIX OOOOILEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAy4YHbIM METOJaM T[O3HaHUS TMpU M3YyUYEHUU BEUIECTB U
XUMUYECKUX PEAKUU, B (POPMUPOBAHUHU U PA3BUTHUU MO3HABATEIIbHBIX YMEHUI U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHOM U Y4eOHO-HCCIEIOBATEIbCKOM
JeSTeIbHOCTH, OCBOCHHM NpaBUJ O€30MacHOro OOpalleHus C BELIECTBaMHU B
MOBCEIHEBHOM JKU3HHU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUsSI BAKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KakK:

— (QopmMupoBaHHWE UWHTEIJICKTYyaJlbHO PpAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEILICHUH,
CHOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTb OOy4YeHHs HA CHCTEMaTHYECKOE IMPUOOIIEHHUE
o0ydarommxcs K CaMOCTOSTEIbHOW IM03HABATEIbHON JEATEIBHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMsI, (POPMHUPYIOIIMM MOTHBALMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecreyeHne yciaoBHil, CHOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOIUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAUY€HUE IS
Pa3INYHbIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBaHue 00mel (YyHKIMOHATBHOM H €CTECTBEHHO-HAYYHON
IPaMOTHOCTH, B TOM UHCJIE YMEHHH OOBICHATH M OLEHUBATH SIBJICHUA
OKPYXAIOIIEr0 MHpA, UCIHOJIb3Yysl 3HAHUA WU ONBIT, MOJTYYEHHbIE MPU HU3YUYEHUU
XUMUHU, OPUMEHATh MX IPU PELICHHH MPOOJEM B IOBCEIHEBHOW XU3HH H
TPYAOBOU IEATEIBHOCTH;

— (QopMupoBaHHME Yy OOYy4YalOIIUXCA T'YMAaHHUCTHUYECKUX OTHOILCHUH,
NOHMMAHUS LIEHHOCTH XUMHUYECKMX 3HAHUM JUIsI BBIPAOOTKH SKOJIOTHMYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYJOBOM JEATEIBHOCTH B LEJSAX
COXpaHEHUs CBOETO 3/I0POBbsI U OKPY>KarOUIel NPUPOTHON CPEeibl;

— pa3BUTHE MOTHUBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCHIHMTAHUID Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(dHIis M HANpaBICHHOCTH AAJTbHEUIIEro
oOy4eHwusl.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX JMJII H3Y4YEHUS XUMUU Ha YPOBHE
OCHOBHOT'0 00IIIero 00pa3oBaHus, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kiacce — 68 yacoB (2 yaca B HEJZIEIIO).



COAEPKXAHUE OBYUEHUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKUE TIOHATHUS

[Ipenmer xumuu. Poiap XUMHUM B )KM3HM 4YeJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemiecTtBa. du3znueckue CBOICTBA BEHIECTB. ATPEraTHOE COCTOSIHHE
BemiecTB. [loHsiTHE O MeTOjax MO3HAaHMWS B XUMUM. YUCThIE BellleCTBA U CMECH.
CniocoOnI pazeneHus: cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JEeMEHThl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BaleHTHOCTh aTOMOB XUMHUUYECKHX DJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOcUTENbHAsT aTOMHas Macca.
OTHOcUTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi A0JiE XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHHH.

KommuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMoCBsi3b KOJIMYECTBA,
MacCchl M 4YHCJIA CTPYKTYpPHBIX €IUHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3nYecKue U XUMUUECKUE SBJICHUSA. XUMHUYECKasl peakius U €€ MpUu3HaKu.
3aK0H COXpaHEHHS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHusa. Kiaccuduxarms
XUMHUYECKUX PEaKIil (COeMHEHUS, PA3IOKEHUS, 3aMEeILICHUs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0H, MpaBwiaMu paboThl B JlabopaTopuu U
npuémMamu oOpaieHus ¢ J1abopaTopHbIM 000PYJOBAaHUEM, U3YUYEHUE U OMHMCAHHE
dbu3nYecKuX CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJECHUE
¢busnyeckux (IJIaBjIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIMS BOJbI) U XUMUYECKUX (TOpPEHUE CBEYM, MPOKATMBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMO/JICUCTBUE MeJla C KUCIOTOW) SIBIICHUM, HAOMI0ICHUE U
ONMMCaHWE MPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakuuid (pas3lioKEeHHe caxapa,
B3aMMOJICWCTBHE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, paziioKeHHe TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIelCTBUE kele3a ¢ pacTBopoM conu meau (1),
M3Y4YEHUE CIOCOOOB pa3eeHsl CMECel: ¢ MOMOINIbI0 MarHuWTa, (GUILTPOBAHUE,
BbITIApUBAHUE, AUCTHILUISALNSA, XpoMaTorpadusi, MpoBeIeHNe OYUCTKU MOBAPEHHOM
COJiM, HaONIOJEHWE U  ONHUCAHHME  PpPe3yJbTaTOB  IPOBEJACHUS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHHUs MaccChl, CO3/JaHUE MOJCJICH MOJEKYJ
(ILapocTep;KHEBBIX ).

Ba:kHeiimue npeacTraBuTe M HEOPraHUYECKNX BellecTB

Bo3ayx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 3aeMEeHT U IpocToe
BelecTBO. HaxoxjaeHnue kuciopoaa B Mpupoje, (pu3nueckue M XUMHUYECKHE
cBoiictBa (peakuuu TtopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOb



MOJIy4YeHUs] KHUCJIOpOJa B J1a0OpaTopud M NOpOMbIIIeHHOCTH. Kpyrosopor
KHcIIopoza B ipupoae. O30H — alIOTpOnHas MOAU(PUKALIMS KUCIOPOA.

TennoBoit 3¢ (}eKT XUMHUYECKOH peaklnHu, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- U DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE
BO3]lyXa, YCWJIEHHE MMAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »sneMeHT M mpocTtoe BewmecTBo. Haxoxkaenue Bomopoaa B
npupoae, (GU3MYECKUEe ¢ XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObBI
nosyuyeHust. Kucnotsl u comnm.

MomnsipHbiii 00BEM ra3oB. PacuéTsl o0 XUMHUYECKUM YPAaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBopsl.
HacpllieHHbIE M HEHACBIMIEHHBIE pPacTBOpPBI. PacTBOPMMOCTh BELIECTB B BOJE.
MaccoBas 1054 BEECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B mpuposie U B KU3HHU 4enoBeKka. KpyroBopot BOAbI B IpUPOAE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Kiaccudukanus Heopranmdeckux coeamHeHuil. Oxcuapl. Knaccudukarms
OKCUJOB:  coieoOpa3ytonue (OCHOBHBIC, KHUCIOTHBIC, aM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. dusmyeckne U XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenne OKkCuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IIETOYM M HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHMil. PU3MYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnor. @usnyeckue u
XUMHYECKHE CBOMCTBa KHUCIOT. Psan axktuBHOcTH MeTauioB H. H. bekerona.
ITony4yeHue KUCIIOoT.

Conu. Homenknatypa coseil. dusnyeckne 1 XMMHUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue conen.

['eHeTyeCKas CBA3b MEKIY KJIaCCaMH HEOPTraHUYECKUX COCTUHEHU.

Xumuueckuii IKCnepumeHm:

Ka4eCTBEHHOE OIPECICHUE COAECPKAHUSI KUCIOPOAA B BO3yX€E, MOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M U3YYEHHE CBOMCTB KHUCJIOpOJaa, HaOI0IeHne
B3aMMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHus TopeHust (Moxkapa), O3HAKOMJIEHHWE C O00pa3liaMH OKCUJIOB W
OMHMCaHWE HUX CBOWCTB, MOJy4YEHUE, COOMpPAHHE, PACMO3HABAHUE U HU3YUYCHHUE
CBOMCTB BOJOpoJia (ropeHue), B3auMojencTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIIOJIb30BAaHUE BUJEOMATEpUATIOB), HAOIIOIeHHEe 00pa3lloB BEIECTB
KOJMYECTBOM |1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pacTBOPEHUS! BEILECTB C
pa3IMYHONM PAcCTBOPUMOCTBIO, TPHUTOTOBJIEHUE PACTBOPOB C OINpPEIEIEHHON
MAaCCOBOM J0JIEN PaCTBOPEHHOIO BEIIECTBA, B3aMMOACHCTBHE BOJIbI C METAJIAMU
(HatpueM ©  KanmblKeMm) (BO3MOXKHO  UCIIOJIb30BaHUE  BHUACOMATEPHUAIIOB),



UCccleIoBaHUEe O00pa3IOB  HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHHEe U3MEHEHUS OKPACKU MHAMKATOPOB B PACTBOpAX KHCIJIOT U IIETOYEH,
uzydyeHue B3aumojeincTBua okcuga meau (II) ¢ pacTBOpoM cepHOM KHUCIIOTHI,
KUCJIOT C METAJUIAMH, DPEaKUWd HEUTpaav3aluM, MOJYUYCHUE HEepPaCTBOPUMBIX
OCHOBAHWM, BBITECHEHHE OJHOTO METaJlJla JIPyTMM K3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTAIIBHBIX 33/ad 1O TeMme «BaxkHelmme Kiaaccbl HEOPraHUYECKUX
COCIUHEHUN.

IMepuonuueckui 3axkoH u Ilepuognyeckasi cucreMa XUMHYECKHX
iemMenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBS3b.
OKuCIUTEIBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKH KiIAacCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsThe o
IPYIIAaX CXOJHBIX DJJIEMEHTOB (ILEJIOYHBIE M IIETOYHO3EMEIbHBIE METAJLIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUJPOKCUBI.

[Tepnonnueckuit 3akoH. [leproanueckas cucteMa XUMHUYECKUX JIEMEHTOB /.
N. MengeneeBa.  KopoTkomepuonHas u  JIuHHOMEpUoAHass  (HOPMBI
[Tepuognueckoit cucrembl xumuueckux aiaemeHToB JI. Y. Menpaeneesa. [lepronasr
u rpynnbl. OU3NYECKUN CMBICI MOPAIKOBOIO HOMEpPA, HOMEPOB MeEpuoAa u
TPYNIBI 2JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnexkTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX DIIEMEHTOB
ITepuognueckoir cucremsl JI. . MenneneeBa. XapaKTepUCTUKA XUMHYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoi cucteme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajinyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u I[lepronyueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIA Pa3BUTUA Haykh W npakTuku. [[. WM. MeHnnpeneeB — y4€HbIN U
IPaKIaHUH.

Xumuyeckass cBsizb. KoBaneHTHas (moJjsipHas W HEMOJSPHasi) CBS3b.
DNEeKTPOOTPUIATEIbHOCTh XUMUYECKUX 3JIEMEHTOB. MloOHHAas CBA3b.

Crenenb  okucieHusa. OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iponiecchbl OKUCIEHUS U BOCCTAHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuyeckuii IKCnepumeHm:

M3yueHHE OOpa3loB BEIECTB METAJIOB UM HEMETAJUIOB, B3aUMOJICUCTBHUE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropenue, peakiiuy pazioKeHUs], COSTUHEHU).

Mesicnpeomemmnuie céasu



Peanuzanps MeXNpeAMETHBIX CBS3€M NMpU HW3yYEHUM XMMUU B 8§ Kjacce
OCYUIECTBJISIETCS 4epe3 MCHOJIb30BaAHME KaK OOIIMX €CTECTBEHHO--HAy4YHbIX
MOHATUH, TAK U TIOHATHUH, SBJISIONIMXCA CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO011e ecTeCTBEHHO--HAy4YHbIE MOHSTHS: HAYy4YHbIN (akT, runoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiIaccuukauus, TMEepUOAUYHOCTh, HaAOIIOACHHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@u3nka: Marepus, aToM, D3JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PaJUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsl, BELIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHWE BEILIECTBA, ra3, (pU3MYECKUe BEIUUMHBI, €IHMHUIIbI
U3MEPEHHUs, KOCMOC, TUIAHETHI, 3B€3/1b1, ConHIIe.

buomnorus: ¢oTocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpATBl, TOPHBIE TOPOJIHI,
IIOJIE3HBIE NCKOMAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKasl peaKUus

[lepnognueckuii 3akoH. [leproguyeckas cucremMa XUMHYECKUX AJIEMEHTOB /.
. MenpaeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHWH CBOMCTB
XAMHUYECKUX OJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, KalblUsi WU UX
COCOUHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoi
CUCTEME U CTPOEHHEM UX aTOMOB.

CrtpoeHue BeliecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XUMHYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKHX peaklMii MO pa3InyHbIM IpHU3HAKAM (110 YUCITY
¥ COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TerioBoMy 3¢¢deKty, 1o
U3MEHEHUIO CTENEHENW OKHCIEHUS XMMUYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTropa). DK30- U IHAOTEPMHUUYECKUE PEaKLUU, TEPMOXUMUYECKHE
YPaBHEHUS.

[TonsiTue 0 CKOpOCTH XUMHUYECKOM peakiuu. [lonsitue 06 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiuax. [[oHsTHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonsitue o karanuse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHMYECKOW pPEAKIMU U IIOJ0KEHUE XUMHUUYECKOIO
paBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENBHBIE  PEAKIMM,  AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBneHue  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENIPHBIX ~ PEAaKIMil C  HCIOJb30BAHUEM  METOjIa
AJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTUIECKON TUCCOLMAIIUU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M AHUCCOLMAIMU BEIIECTB C Pa3JIMUYHBIMH BUJAMHU
XUMHUYeCcKOi cBsizu. CteneHs auccounanuu. CHIbHbBIC U CIA0bIE 3JIEKTPOJIUTHI.

Peakuiuu nonHoro oOMeHa. Y cioBusi MPOTEKaHUSI peaKIui HOHHOTO 0OMEHa,
MOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBAHMM W coJeil B CBeT€ MPEJICTaBICHUNA 00 BIEKTPOIUTHUYECKOU
nucconnanuu. KauectBeHHbIe peakiiny Ha MOHBL. [loHsATHE O THIPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISAMU KPHUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — METAUVIOB W HeMeTayioB (rpadura W ajiMasza), CI0XKHBIX BEIIECTB
(xJopua HaTpwsi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHUUYECKOU peaKluu
OT BO3JEUCTBUSL Pa3IUYHBIX (HAaKTOPOB, HCCIEIOBAHUE AJIEKTPOIMPOBOJIHOCTH
pacTBOpPOB BELIECTB, IMPOLECCAa AUCCOLUUAIMU KHCJIOT, WIEJI0YEd H COJer
(BO3MOXXHO  HCMOJB30BAaHHE BUJEO MATEPUANOB), TPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKaHWS  peakluuii HOHHOro  oOMEeHa
(oOpazoBaHue ocajka, BbIJACICHUE Tra3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUi
(ropeHue, peakiuu pas3lIokKEHHUs, COCIUHEHUS), PACIIO3HABAHUE HEOPTaHUYECKHX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEaKUUMd Ha HOHBI, pEIICHUE
AKCIEPUMEHTATBHBIX 3a]1a4.

HeMmeTaJ/iibl U MX COeTUHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTpPOCHHUSI aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CtpoeHne u (U3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHUUYECKHE CBOWCTBA Ha IMpPUMEpEe  XJjopa
(B3aUMOJEHCTBUE C MeTaUlaMU, HEMeTalllaMH, [Ieso4amMu). XJIO0POBOAOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, NMpUMEHeHue. JleiicTBue
XJIOpa W XJOPOBOJAOPOJa Ha OPraHW3M 4YesioBeKa. BaxkHeWiume XJIOpUabl U HX
Hax0XJICHUE B MIPUPOJIE.

OO6mast xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (HU3MYECKHE CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOJIa U CePhl. AJIJIOTPOIHbIE MOAUGMUKAIIUA KUCIOPOaa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOeHHUE, (PU3UUYECKUE U
XUMHUUYECKre CBOMCTBA. OKCHUIBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (Qusnueckue H XHUMHYECKHE CBOMcTBa (00IIME Kak
MpeACTaBUTENd Kacca KHUCIOT H crnenuduyeckre). XUMUYECKUE peakilu,
JeXKale B OCHOBE IPOMBIIUICHHOTO CIOC00a MOJYy4YeHUs! CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KucaoThl. CoJi CEPHOM KHUCJIOTHI, KAUeCTBEHHAsI PEaKIlus Ha



cynbdar-uoH. HaxoxneHue cepsl U €€ COCIUHEHUH B MpUpPOAC. XUMHUYECKOE
3arps3HCHUE OKPYXKAIOIICH Cpeabl COSAMHEHUSMU Cepbl (KHUCIOTHBIC JTOXKIH,
3arps3HEHHE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 TIPEI0TBPAICHUS.

OOmast xapaktepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHCIIEHUS. A30T, PACHPOCTPAHEHHE B MPHUPOJIE,
bu3nYecKue U XUMUIEeCKue cBoicTBa. KpyroBopot a3ora B mpupojae. AMMHAK, €ro
bu3nUecKre 1 XuMHUYECKHUE CBOMCTBA, OJydeHHe U npuMeHeHue. Coiau aMMOHUS,
X QU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHNe. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ TMOJIydeHHe, (PU3UYECKUe M XUMUUYECKUC
cBoiicTBa (0OIME Kak TMPEACTABUTENsI Kiacca KUCIOT W CcHenuduyueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadeCTBE MHHEPAIbHBIX
yao0peHunil. XUMHUYECKOe 3arps3HEHUE OKPYIKAIOIICH CpeIbl COSTMHCHUSIMHU a30Ta
(KUCTIOTHBIE JOXAW, 3arpsA3HEHHE BO3AyXa, MOYBBI W BogoéMoOB). Docdop,
aioTponHeie Moaudukamuu (pocdopa, puzmyeckue M XUMHUYECKHE CBOMCTBA.
Oxcup pochopa (V) u pochopHas kuciora, Gpu3nuecKre U XUMUYCCKUE CBOMCTBA,
nosiyuenue. Mcnoas3oBanue GpocdaToB B KaUECTBE MUHEPAIbHBIX YIOOPEHUH.

O6mas xapaktepuctuka 31emMeHToB [VA-rpymnmbl. OCOOEHHOCTU CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTEMEHW  OKWUCICHHUSA.  YTJIEpPOJ,  aFIOTPOIHBIC
MOAU(UKAINK, PACIPOCTpaHEHUE B TPHUPOAE, (PUIHUECKHE ¢ XUMHUYCCKHE
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupone. OKCuibl yriiepoaa, ux
bu3nyeckue W XMMHUYECKHE CBOMCTBA, [JEHCTBHE Ha KUBbIE OpPraHU3MBbI,
MOJIYYCHUE W TMPUMEHECHHE. DKOJIOTHUECKHE MPOOJIEMBbI, CBS3aHHBIC C OKCHIOM
yriepoaa (IV), rumore3a rino0aJbHOrO TMOTEIUICHUS] KIUMaTa, MNapHUKOBBIM
addekr. YronpHas KuciaoTra u €€ conu, uX GU3NIYECKUEe W XMMHUYCCKHE CBONCTBA,
noiiydeHue u TnpuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHEI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHaYaMBHBIE MTOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCITMHCHUSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTUIICH, TaHOJI, TIMIICPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKHU YIIIEBOJIOPOJOB (Yroib, TPHUPOJHBIM Ta3, HEPTH),
MPOAYKTBI WX TepepadoTku (OCH3WH), UX POJb B OBITY U IMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: JKHUpaX, OCNKaX, YIJIEBOIaX — U UX
poii B OKH3HH 4YeNOBeKa. MaTepualbHOE€ €IMHCTBO OPTraHWYECKUX W
HEOPraHWYECKUX COCITMHCHUU.

Kpemunii, ero ¢Qusuueckue M XUMHUYECKHE CBOWCTBA, IOJIY4YEHUE W
npumeHenue. CoenuHeHHs KpemMHHUsT B npupoze. OOmme mnpeacraBieHus o0
okcuae kpemHus (IV) u kpemuueBor kuciaore. CHIMKaThl, UX HCMOJIb30BaHUE B
ObITYy, B IIPOMBIIINICHHOCTH. BakHelilne cTpouTeNbHbIE MaTEepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, xkene300eToH. [IpobiieMbl 6€30MacHOTO MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTAaHMYECKUX BEILECTB, CBOMCTB COJITHOM KHUCJIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI U HAOII0/IEHNE TIPU3HAKOB
UX TPOTEKAHMsI, ONBITHI, OTpaXkaroulue (PU3NYECKUe M XHUMUYECKHUE CBOMCTBA
TraJIOTEHOB M WX COEJIUHEHHHA (BO3MOXXHO MCHOJb30BAHHE BUIEOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3naMu XJIOPUIOB (TajJOT€HUJOB), O3HAKOMJIEHUE C
oOpasmamMu  ceppl W €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEpHAIIOB), HaOIIOCHHE Tpoliecca 0OYyIIIMBaHUS caxapa MoJ JeicTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCIOTBhl, M3YYEHUE XHMHUYECKHUX CBOMCTB
pa30aBIEHHON CEPHON KUCIOTHI, IPOBEIEHNE KaUECTBEHHOM peaKkIuu Ha CyJb(aT-
MOH M HAOJIOJIEHHWE NMpHU3HaKa €€ MPOTEKAHMs, O3HAKOMIICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, (ochopa M MX COeAUHEHUH (BO3MOXKHO HCIOIb30BAHUE
BUJICOMATEPHUATIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOPECHH, TOIyICHHE,
coOupaHue, paclo3HaBaHWE U H3Y4YEHHE CBOMCTB aMMHaka, HpPOBEACHUE
KAueCTBEHHBIX PEaKlUid Ha MOH aMMOHUS U (QocdaT-uOH U U3yYEHUE MPU3HAKOB
UX IPOTEKAHHUsI, B3AUMOJACHCTBAE KOHLIEHTPUPOBAHHOW a30THON KHUCIIOTHI C MEJBIO
(BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Moelen
KPUCTAJUIMUECKUX pemEToK anmasa, rpadura, QysuiepeHa, O3HAKOMIIEHHE C
MPOLIECCOM  AJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTHBOrasa, MoJy4eHHe, COOMpaHue, pacro3HaBaHUE U U3YyUYECHHE
CBOMCTB YTJIEKUCIIOIO Tas3a, MPOBEJCHHE KaYeCTBEHHBIX peakluii Ha KapOOHAT U
CWIMKAT-UOHBl M M3Yy4YEHHE [PU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKIMEN CHUJIMKATHOM TPOMBIIIJIEHHOCTH, PEMIEHUE HKCIEPUMEHTAIbHbBIX
3a1a4 1o TeMe « BaxkHenmme HeMEeTaIUIbl U UX COCTUHEHUSD.

MeTaJiibl 1 X COCAMHECHUS

OO01mast xapakTepUCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuuyeckux snemeHtoB [, .
MenneneeBa n ctpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTtandeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMUECKas  PEemETKa.  DJIEKTPOXUMUYECKUH  psl
HanpspKeHUH MeTauioB. PU3NUecKre U XMMHUYECKHe CBOMCcTBa MeTauioB. O0mue
CrocoObl ToNy4eHus: MeTaioB. [loHsATHE O KOpPpO3UM METajuioB, OCHOBHBIE
CcrocoObl 3almUThl MX OT Koppo3uu. CmnaBbl (CTalb, YyTryH, JIOPATOMHHHMA,
OpoH3a) ¥ UX IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[IlenouHble MeTaJIbI: MOJ0XKeHUE B lleproanyeckoil cucteMe XMMHUYECKHX
sanementoB JI. . MeHnneneeBa, CTpOEHHUE HX aTOMOB, HAXOXKIAEHUE B MPUPOJE.
duznyeckre U XUMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl U



TUAPOKCHUABI HATpusd MW Kanusa. I[IpuMeHeHHne WIEIOYHBIX METANIOB M HUX
COCIMHEHU.

[Ilenoyno3eMenbHbIE METAUIBI MAarHMM W KaJdbLUMM: TIOJOKEHUE B
ITepuoanueckoit cucreMe xumudeckux snemeHToB . M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJIeHUE B npupojae. Ouznueckue 1 XuMUIECKUE CBOMCTBA MAarHUs
U Kanblusa. Baxueilmue coeluHEHUS KalblUs (OKCHJA, TUIPOKCUI, COJIH).
KéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUs!.

AJroMUHHI: TToso)keHue B [lepuoanyeckoi cucTeEME XUMHUYECKUX AJIEMEHTOB
. N. MenneneeBa, CTpOEHHUE aToma, HaxOXIeHUE B Ipupone. duszndeckue u
XUMUYECKHE CBOMCTBA aTlOMHHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U TMAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B Ilepuoandeckoi cucteMe XuMHYECKUX 3JIEMEHTOB /l.
N. MeHnneneeBa, CTpOCHHE aToMa, HaXOXKJIE€HHE B mpupone. Pusmyeckue Hu
XUMHYECKHE CBOMCTBA jxesie3a. OKCuapl, THApOKCH bl U coiu skene3a (I1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHE.

Xumuueckuii IKcnepumenmn:

O3HAaKOMJIEHHWE C oOpasllaMu METAUIOB U CIUIaBOB, HUX (U3HUYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJIblIUSI U HATpPUS C BOJOM (BO3MOXKHO UCIOJIb30BAaHUE BHUIECOMATEPUATIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOILIECCA TOPEHHUS JKeie3a B KHUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHME  BHJICOMATEPHUAIOB), MPU3HAKOB  MPOTEKAHUs
KAQYECTBEHHBIX PEAKIIMM HAa WOHBI: MAarHWs, KaJbLUs, aJIOMUHUS, LIUHKA, KEIe3a
(I1) u xxenesza (I11), mequ (I11), HaGnroEHNE U OMUCAHKUE MPOIECCOB OKPAIIUBAHUS
IJJAaMEHH WOHAaMU HaTpusi, Kalus W Kajdblus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), UCCIIeI0BaHNE aM(pOTEPHBIX CBOMCTB THJIPOKCHIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEIIEHNUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeiine
METaJUIbl U UX COCTUHECHUS.

XMMUA M OKpPY:KalOLIas cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW JXW3HU 4YeliOBeKa. be3omacHoe
UCIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momours npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarollel cpennl (MpenesibHas AOMyCcTUMast
KOHIIeHTpalus BemecTs, aanee — [1/IK). Poab xuMun B pemieHrn 3K0JI0THYECKUX
npooeMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEPHBIC
MaTepUabl).

Mesxcnpeomemnuwie céa3u



Peanuzanus MeXNpeIMETHBIX CBsI3eM MpU W3YyUYEHHMM XUMHU B 9 Kiacce
OCYUIECTBJISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOMIMX EeCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHSTHUH, SBIAIONIUXCS CUCTEMHBIMU JJIsl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE TMOHSATHUS: HAy4YHBIN (DakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTe3, KilaccudpuKanusa, TMNepPUOJUIHOCTh, HAOI0JACHUE,
HKCIIEPUMEHT, MOJECIUPOBAHUE, H3MEPEHHE, MOJIeNb, SBJICHHE, MAPHUKOBBIN
s deKT, TEXHOIOTHS, MAaTEPHUAIIBI.

dusuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUIN 3apsij, MPOBOIHUKH,
MOJIYIPOBOJTHUKH,  JUAJIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSTHUE BEIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITNYECKAs
pemérka, CIiaBbl, (PU3NUYECKHE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: dorocunTes, nprxanuwe, Ouocdepa, SKOCHCTEMA, MUHEPATHHBIC
yA0OpEeHHs, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE TOPOJBI,
MOJIE3HbIE NCKOTAaEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHS MPOTrPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTHUralOTCs B X0Jie¢ OOy4YEeHHMsS XMMUU B €AUHCTBE YYEOHOW U
BOCIIUTATEJIBHON IEATEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIBTYPHBIMA W JYXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSIMHM, INPUHATBIMU B
oOlIecTBE MpaBUJIaMU M HOPMaMH TIOBEJCHHMS W CIOCOOCTBYIOT TIpoleccaMm
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMAIN3ALMN 00YyYarOIIHXCS.

JIM4HOCTHBIE  PE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTb  OOyYaroUIUXcs
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OpPUEHTAlMM U
paclIMpeHne ONbITa AESTENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCIIUTAHMSI:

LIEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAYYHOMY HACIEIWI0, NOHUMAaHMs 3HAYEHUS XUMHYECKOM HAYKH B KU3HH
COBPEMEHHOr0 O0OIEeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHON HH(OpManuenr o
MEPENOBBIX JOCTHMIKEHHUSIX M OTKPBITUAX MHPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpaKJAaHCKOT0 BOCTIUTAHMA:

MPEACTABICHUS] O COLMAIBHBIX HOPMAaX M TMPAaBWIAX MEXKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-HUCCIEAOBATEIbCKOW, TBOPUECKOW H  JAPYrUX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOM MAESITEIBbHOCTU IpPH
BBIMIOJJHEHUM y4€OHBIX, I[O3HABATEJBHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
YW B3aHMOIIOMOIIM B IIpOLlECCE OTOM y4eOHOM JESITENbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ IOBEAEHHE M IIOCTYIIKM CBOHUX TOBApUILEW C IO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM € YYETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHNS

MHPOBO33PEHYECKUE TPEICTABICHUS O BEIIECTBE U XMMHUYECKOW PEaKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBIISIOLINE
OCHOBY JUIsl TIOHUMAaHMsI CYIIHOCTH HAy4HOM KapTHUHBI MUpa, MpPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IIPUPOIBI, B3aHMOCBA3SIX YEJIIOBEKA C
IIPUPOIHOU CPENOH, O POJIM XUMUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[TO3HABATEIIbHBIE MOTHUBBI, HANPABJIECHHBIE HA ITOJYYEHHE HOBBIX 3HAHHU I10
XUMUHU, HEOOXOJMMBbIE i OOBSICHEHUS HAOIIOJAaeMBIX IMPOILIECCOB U SIBICHUIA,
MO3HABATEIbHOM, MH(GOPMAIIMOHHOW M YUTATENbCKON KYJIbTYpPhl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM pPabOThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JIOCTYMHBIMH TEXHHYCCKUMHU CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOyYEHHI0O W TO3HAHMIO, JIO0O03HATENBHOCTb, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO0Opa30BaHHUIO, IMPOEKTHOM W  HMCCIENOBATEIhCKON
NEeSATEIHbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIATbHEHUIIEM,

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBb:

OCO3HAHUE IICHHOCTH JKW3HHU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJIEACTBUU U
HEMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJIs1, HAPKOTUKOB, KyPEHHS),
HEOOXOJIMMOCTH COONIOJICHUS] MpaBuia O€30IacHOCTH IIpu  OOpalieHuH ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaNIbHON KU3HH;

5) TpyA0BOIro BOCIIMTAHUSI:

HMHTEpEC K MPAKTUYECKOMY M3Y4YEHHUIO Mpodeccruil U Tpyaa pa3aIuyHOTo poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYIOBOW NEATEILHOCTH, B TOM 4HCIIC Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHUM 110 XHUMHH, OCO3HAHHBIM BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOKEHUSI 00pa30BaHus C YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
YCHENTHON TPOo(HEeCCHOHATBLHON NeATETFHOCTH U PA3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IallTUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6) IKOJOrH4eCKOro BOCIIMTAHUS:

HKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHMUSI, IOHUMAHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
bu3YecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHWE IICHHOCTH COOJIOJCHUS
mpaBuil 0€30MaCHOTO MOBEICHUS MPU pabOTE C BEIIECTBAMU, a TAKKE B CUTYyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, MOJy4aeMbI€ MPU WU3YUYCHUU XUMHUH, IS
pELIEHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOWIEH IPUPOJIHON CPEIIOU, JJIA IMOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpPbhl, OCO3HaHUSA TJ00AJILHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeHd WX PEMICHUS MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTHYECKOTO MBIIIICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B TMO3HABATEILHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaIMETHBIX pE3YyJIbTAaTOB BBUICISIOT 3HAYUMBIC IS
dbopMupoBaHUsST MHUPOBO33pEHHUS OOIIEHAYYHbIE TOHITUS (3aKOH, Teopusl,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeJAMETaxX W IO3BOJSIOT Ha
OCHOBE 3HAaHWU W3 ATUX NPEeAMETOB (OPMUPOBATH MPEJICTABICHUE O IICJIOCTHOM



HAay4YHOW KapTHHE MUpA, U YHUBEpCaAJIbHbIE yUeOHbIE JEHCTBUS (MO3HABATEIBHBIC,
KOMMYHUKAaTUBHBIE, DPETyJSITUBHBIE), KOTOpble oOecneunBaroT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO YYEOHOM
JESATEIbHOCTH.

Ilo3naBaTeqbHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA

ba3oBble jornueckue aeiicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTMUYECKOTO MBIIUICHHUS MPU OCBOEHUU
3HAHWM: PACKPBIBATh CMBICI XUMHUYECKUX MOHATHMA (BBIIETSATh UX XapaKTEpHbIC
MPU3HAKHU, yCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMU TOHSATUSIMHU), MCIOJb30BAThH
MOHATHUS JJIs1 OOBACHEHUS OT/ICNbHBIX (PAKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKANNH XUMUYECKUX BEIIECTB U XMUMHUYECKUX PEAKIIHA,
yCTaHaBJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBA3M MEXKIYy OOBEKTaMHU H3YyUEHHS,
CTPOUTH JIOTUYECKHUE pACCYX ACHUS (MHIAYKTUBHBIC, AENYKTUBHbIC, 110 aHAJIOTUH),
JieJaTh BBIBOJIbI M 3aKJIFOUEHUS;

YMEHHE TPUMEHSATH B TMPOLECCEe IMO3HAHUS TMOHATUS (NIPEIMETHbIE U
MeTarpeJMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIU, UCIIOIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJ »JJIEMEHTa), XUMUueckas (opMysna U ypaBHEHHE
XUMUYECKOW pEeaKIUu — MPU PEIICHUH YueOHO-TI0O3HABATEIbHBIX 3ajla4, C YYETOM
ATUX MOJICTBHBIX MPEICTABICHUI BBISIBISATh U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3U W
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Bba3oBble uccienoBare/ibCKe AeiiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KayeCTBE OCHOBBI Il (OPMHUPOBAHMSI THUIIOTE3BI TIO
MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OpPraHU3allid W IPOBEICHUIO
YYEHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HAOJII0JaTh 3a XOJOM IIpollecca,
CaMOCTOATENHLHO MPOTHO3UPOBATh €0 Pe3ysbTar, GOpMyIUpOBaTh 0000IIECHUS U
BBIBOJIbI TI0 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MpoIeTIaHHOM padoTe.

Pabora ¢ unopmanmueii:

YMEHHE BBIOWpATh, AHAJIU3UPOBATH M HMHTEPHPETUPOBATH HH(OpPMAIINIO
pPa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJYyIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJEpkKaHUsA, CIPABOYHbIC
nocobusi, pecypcel MHTepHETa), KPUTHYECKH OLIEHUBATh MNPOTUBOPEUMBYIO WU
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE MPUMEHSATh pa3IuyHble METOJbl U 3aIpPOChl IPHU MOUCKE U O0TOOpE
uH(pOpPMAMM M COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIMMBIX JUIsl BBIIOJHEHUS
y4eOHBIX U TIO3HABaTENbHBIX 3aa4 ONpPeAeaEHHOrO THMA, TPUOOpETEHHE OMbITA B
o0JlacTW  UCHOJb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOIl aKTUBHOI'O MCIIOJIb30BAHMS PA3JIMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATEIBLHO BBIOMPATh ONTUMAIBHYIO (POPMY MpeACTaBICHUS UHPOPMALIMY U
WUTKOCTPUPOBATh pElIacMble 3a7adyl HECIOKHBIMM CXEMaMH, JIuarpaMMami,
apyrumu popmamu rpaduKi 1 MX KOMOMHALUSAMY;

YMEHUE UCIOJNb30BaTh W  aHAJU3UpOBaTh B Ipolecce Y4yeOHOU W
UCCJIEI0BATENBCKONW JEATEIbHOCTH HH(POPMALMIO O BIMSHUM HPOMBIILIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOLIEH NPUPOIAHON
Cpelbl.

KoMMyHUKAaTHBHBIEC yHUBEPCAJIbHbIEC YUeOHbIEe JeHCTBHS:

YMEHHMs 3aJlaBaTh BOINPOCHI (B Xojae auanora W (Wiu) AUCKYCCUM) IO
cymiecTBy  oOcykgaemMoil  TeMmbl, (OpPMYyJIHpPOBATh  CBOM  MPEAJIOKEHUS
OTHOCUTENBHO BBIITOJIHEHMS MPEJIOKEHHON 3a1a4H;

YMEHHSI  NOPEACTABIATh  IOJYYEHHbIE  PE3YyJbTaTbl  IO3HABATEIbHOM
NEeATENbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeJlaTh MPE3EHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS] XUMUYECKOTO IKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
1a00paTOpHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO TPOEKTA);

yMEHUsl y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
MO3HABATEJIbHOM M MCCJIEAOBATEIbCKOW  JESITEIBbHOCTH MPU  PELICHUH
BO3ZHMKAIOIIMX TPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (00Cyx aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbDY, KOOPJIWHALIUS
COBMECTHBIX JCHCTBUHM, OIpEACICHHE KPUTEPUEB [0 OLEHKE KayecTBa
BBINIOJTHEHHOM paboThI U JpyTHeE).

PerynsiTuBHBIC YHHBeEpPCAJIbHbIC YUeOHbIC NeHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNpPENENsATh LEIU ACSATENbHOCTH, IJIAHUPOBATD,
OCYIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesATENHHOCTD, BHIOUPaTh Hanbosee 3GEeKTUBHBIE CIOCOOBI PEIIeHUs YIYCOHBIX U
MO3HABATEIbHBIX 3a/1a4, CAMOCTOSTENBHO COCTAaBISATh WIH KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM  JACUCTBUM TNPU BBINOJHEHUM 3aJaHUM C y4YETOM
MOJIYYEHHUS] HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yibTaTa 3asBICHHOW II€JIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3aJaHUH.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHUIO 005S3aTE€IbHOTO
COJIep>KaHMsl, YCTAHOBJIEHHOTO JaHHOW (enepasbHOW paboyell MNporpaMMon,
BBIJICIIAIOT: OCBOCHHBIE OOYyYalOIIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBul, crnenuduueckue IS TpeaMeTHOM oOnactu  «XUMHUS», BHUJIBI
JNEATENbHOCTH 1O  TOJYYEHUWIO HOBOTO  3HAaHWS, €ro  HHTEPIpPETalNH,
peo0pa30BaHUIO0 W MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xonIy oOydenus B 8 kiacce npeamMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSITHUWA: aTOM, MOJIEKYJA,
XUMUYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oIHOpO/IHAst U HEOJAHOPO/HAsS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO AJIEMEHTa B COCTMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHHE, COJb, IEKTPOOTPULATEIIBHOCTb, CTENEHb
OKHCIICHUS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCMHEHUSA, PEAKIMU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUS, pEaKIuu
oOMeHa, HK30- U PHJIOTEPMHUECKUE PEaAKINH, TeTIOBOU d(DPEeKT peakiumu,
AIpO aToOMa, HJICKTPOHHBIM CIIOM aromMa, aroMHas oOpOuTalb, paanycC
aToOMa, XMMHUYECKasi CBS3b, MOJISIPHAS W HENOJISIPHAS KOBAJIICHTHAs CBS3b,
WOHHAs CBS3b, HOH, KATUOH, aHWUOH, PAacCTBOp, MAaccoBasl JIOJs BEILIECCTBA
(IpolieHTHasi KOHLIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHSITUHA U
MPUMEHATH 3TU MOHITUA MPU OMUCAHUYU BEIIECTB U UX MPEBPALLCHU;

e HCIOJBh30BaTh XHMHUYECKYH) CHUMBOJHUKY [UIsi COCTaBieHHUS (opmyl
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKIINIA;

e OIpENENsATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEeHb  OKHUCIICHUS  JJIEMEHTOB B  OMHApHBIX  COEJUHEHHUSIX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COEAMHEHUHN 10
dbopmynaM, BHUJ XUMHUYECKOW CBA3M (KOBAJICHTHAasT M HWOHHAs) B
HEOPTraHUYECKUX COCTNHEHUSAX;

e packpeBaTh cmbica Ilepuomnueckoro 3akona J[. W. MeHnneneena:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX IOJIoXkeHUs B llepmoamueckoint cucreme,
3aKOHOB COXPAaHEHMSI MacChbl BELIECTB, ITOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTapo;

e ONUCHIBATH W XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuogmdeckoit
CUCTEMBl XHMHWYECKUX DJJIEMEHTOB: pa3iuyaTbh TOHATUS «IJIaBHas
noarpynmna (A-rpymnmna)» u «nodounas noarpynna (b-rpynma)», mansie u
OOJBIIIE TEPHOJIbI, COOTHOCUTH OO0O3HAUEHHS, KOTOPHIE HMEIOTCS B
tabmuie «llepmomuueckass cucrteMa XuMUYeckux dsnmemeHTtoB J[. .
MeHzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjipa, 00Ilee YUCIO 3JIEKTPOHOB
U pacnpeeleHUe X MO 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(PUIIMPOBATh XMUMHYECKUE DJIEMEHTBI, HCOPTAHMYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YKCIy UM COCTaBY YYAacCTBYIOIIMX B pPEaKIHUU
BEILIECTB, MO TEIUIOBOMY (D eKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas ONMCAHUE MPUMEPAMH MOJIEKYJIAPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XHUMHUYECKUX MPEBpAICHUN B
Pa3JIUYHBIX YCIOBHUSIX;

BBIYMCIISTh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIPHYKO MAacChl
BELIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmylie
COEJIMHEHHUSI, MACCOBYIO JOJIO BELIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUU;

MIPUMEHSTh OCHOBHBIE OINEpPALMN MBICIUTEIBLHON JEATEIbHOCTH — aHaJn3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3aluI0, KilacCU(pUKAIHIO,
BBISIBJICHUE MPUUYUHHO--CIICJICTBEHHBIX CBSI3€d — JJIsl U3y4YEHUs CBOMCTB
BEIIECTB M XUMHUYECKUX pPEaKIMi, eCTeCTBEHHO-HAyYHBIE METO/IbI
MO3HAaHUA — HAONIOAEHUE, W3MEPEHHE, MOJEIUPOBAHHUE, IKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

cieioBaTh ~ IpaBWJaM  [OJb30BaHUWS  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXKe IMpaBWIaM OOpalleHusi C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMHU TIO BBITIOJTHEHUIO
7a00paTOPHBIX XUMUYECKHX OMBITOB M0 TIOJYYCHHI0 W COOHMpaHUIO
ra3oo0pa3HbIX BENIeCTB (BOAOpOJa M KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
PacTBOPOB C OMNPEAEIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJJAHUPOBAaTh W TMPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBHI  TIO
pPacno3HaBaHHUIO PACTBOPOB WIEJIOYEN U KUCIOT C MOMOIIBIO MHAUKATOPOB
(;makmyc, penondranent, METUIOPAHXK U JAPYTHE).

K xoHIiy 00ydeHus B 9 kjacce npeJIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHWMHWYECKUX TOHATHUW: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, ITPOCTOE BEILECTBO,
CI0KHOE BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHB
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMHUYECKasi CBA3b, TEIJIOBOU 3 deKT
peaknuu, MOJb, MOJSIPHBIA  O00BEM,  pPACTBOP,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLMALUS, PEAaKUUU HOHHOTO
oOMEHa, KaTaau3aTtop, XUMHUYECKOEe paBHOBecHe, OOpaTHUMble U



HEOOpaTUMBbIE pEeaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAHOBIICHHUE,
altoTponus, aMm(pOTEPHOCTh, XUMUYECKasi CBSI3b (KOBAJICHTHAs, MOHHA,
METAJJIMYECKasi), KpUCTAINIMYECKass peleTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUHUH, TMPEIeTbHO JOMyCTHUMAas
koHueHrtpanus [IJIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHMUYECKUX TOHIATHH H
OPUMEHSTH 3TH NOHATHUS MPU ONMCAHUM BELIECTB U X MPEBPALLICHUI;
WCIIOJB30BaTh XUMHUYECKYIO) CHUMBOJIMKY JJII COCTaBJieHUS (opMyI
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIUN;

ONpPENEATh BaJICHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCMHEHUAX PA3JIUYHOTO COCTaBa, [MPUHAIIEHKHOCTh BELIECTB K
OnpenenéHHOMY KJacCy CO€IMHEHMH 1o (opmyliaM, BUJ XUMUYECKOH
CBsI3W (KOBaJICHTHAs, WOHHAs, MeETaJUIMYeCKas) B HEOPraHUYECKHUX
COEMHEHUAX, 3apsA]l MOHA MO0 XUMUYECKOU (popMyre, XxapakTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COEAUHEHUW, THN KPUCTAIMYECKOU
PEETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuonnueckoro 3axona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIUCHhIBAaTh U XapaKTepHU30BaTh
Tabnuuynyto (popmy Ilepuoguyeckoil CHUCTEMbI XMMHUYECKHX SJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynma (A-Tpymnma)y W «moOodHas
noarpymnmna (b-rpymnma)», maibie ¥ OOJbIIME NEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
3JEMEHTOB (COCTaB MW 3apsija sAapa, oOIIee 4YHUCIO JJIEKTPOHOB U
pacupeneneHue HUX 10 JJIEKTPOHHBIM CJOSIM), OOBSICHATH O0OIIHe
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOWCTB DJIEMEHTOB U WX COEAVUHEHUN B
npejenax MajblX MEePUOJOB U TJIABHBIX MOATPYII ¢ YUYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE AIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YKCIy M COCTaBYy YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHUIO CTENEHEH OKUCICHUS
XUMHYECKUX DJICMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME W Crenu(PUUecKue XUMHYECKUE
CBOMCTBAa MPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPKAasi OMUCAHUE
pUMepaMl MOJEKYISIPHBIX M HOHHBIX YPAaBHEHHUM COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIIU;

COCTaBJISITb YPABHEHUS DJEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCIOT,
IIeJI0ue U CoJIeH, MOJIHBIC U COKPAIIEHHBIC YPAaBHEHUS PEaKIIMil HOHHOTO



oOMEHa, ypaBHEHUs pCaKIMi, IOATBEPKIAOIIMNX CYIICCTBOBAHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUS XHWMHUYECKHX TIPEBPAIICHUN B Pa3IUIHBIX
YCTIOBHUSIX;

BBIUUCIISITH  OTHOCHUTEIIBHYIO MOJIEKYJISIPHYEO M MOJISPHYIO  MAacChl
BCIIIECTB, MAaCCOBYIO [IOJIFO XHMHYECKOTO »JJIEMEHTa 10 (dopmyJie
COCIMHEHHUSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMHYECKOU PEaKIINH;

COONIOaTh  TMpaBWJIa  IOJIB30BAHMS ~ XUMHUYECKOW  TMOCYIOM |
7abopaTopHBIM  000pYZOBaHHWEM, a TaKKe TpaBWia OOpaIIeHUus C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBIITOJTHCHHIO
7a00paTOPHBIX XUMUYECKHUX OMBITOB TIO TOJYYECHHUIO W COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIUH, TOATBEPXKJAIOIINE  KAUYECTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
noaua-, kapbonar-, docdar-, cunmkar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHHSI W WOHBI M3yYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPAX HEOPTAHMUECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OIIEPAIIMN MBICTUTEIBHON JEITeTbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMAaTU3allUi0, BBISBICHUE
MIPUYHHHO-CJICICTBEHHBIX CBS3€H — I M3yYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJI0ZICHNE, U3MEpPEHHEe, MOJCIHPOBAHUE, DSKCIEPUMEHT (peasbHbIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
KoaundecTBO 4acoB
Ne HanmeHnoBaHue pa3aesioB u DJieKTpOHHbBIE (HU(POBHIE)
KontposbHubie IIpakTnueckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMHYECKHE MOHATHS
XuMusa — BakHasg 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmmoteka [IOK
' NPAKTUYECKOM JEATENILHOCTH https://m.edsoo.ru/7f41837¢c
yeJIoBeKa
12 BemecTtBa 1 xXuMnueckue 15 1 bubmnoreka [IOK
' peaxuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiniue nmpeacTaBuTe/ I HEOPraHUYeCKHX BellecTB
21 Boznyx. Kucnopoz. [Tonsitue 6 Bbubnuoreka [JOK
' 00 oxcumax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucmorax bubmnoreka [IOK
2.2 8 1
H COJISX https://m.edsoo.ru/7f41837c
93 Bogna. PactBopsl. [Tonsitie 06 5 1 1 Bbu6nuoreka [JOK
' OCHOBAaHUAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCChI 1 1 1 bu6mmoreka [IOK
' HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo paznemny 30

Paznen 3. llepunoanyeckuii 3axon u Ilepuoanyeckas cucrema xumuyeckux 3jiemenToB /I. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEAKIHHA



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepronnueckuii 3aKOH U
[Iepnonnueckas cucrtema

Bbu6nuoreka [JOK

3.1 7
XUMUYECKHX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHue aToma
XUMHUUYECKas CBA3b.
3.2 OKHUCIUTEBHO- 8 Bubmorexa HOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIBHBIE PEAKITUU
Bbubnuoreka [JOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubmiorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME



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

9 KJIACC

Kosn4yecTBO yacos DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P KonTpoabnbie  IIpakrtnueckme (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XUMHYeCKHE peaKIUH
11 [ToBTOpEHME U yriayOneHne 3HaHUI 5 1 bu6muoreka [LIOK
’ OCHOBHBIX pa3/IeNioB Kypca 8 kiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmmorexa [JOK
' peaxuuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTUYECKAs TUCCOLHAITHS. 8 1 1 bubnmnorexa [IOK
' XHMMHUUYECKHUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COETUHEHU S
OO6m1ast XapaKTePUCTHKA XUMUYECKUX bu6mmoreka LIOK
2.1 4 1
anemeHToB VIIA-rpymnmsl. ["amorenst https://m.edsoo0.ru/7f41a636
OO01as xapaKTepuCTUKa XUMHUUECKHUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmiorexa LIOK
' PyHHbL. L-6p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mmas XxapaKTepUCTUKA XUMUYIECKIX
2.3 aseMeHTOB VA-Tpynmbl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61as xapaKTepUCTUKA XUMHUYECKHUX
2.4 snemenToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [IOK
' . by ' pos https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHCHHUS
Hroro no pazneny 25



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

Paszaea 3. MeraJuibl 4 UX COCTUHEHUS

. bubnuorexa [JOK
3.1 Obmme croiicTea MeTaIIOB 4 https://m.edso0o.ru/7f41a636
. bubmuorexa [JOK
3.2 Bakueiiiire MeTaIIbl U UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo paznemny 20
Paznen 4. Xumus u okpy:karouas cpeaa
4.1 B ’KM3HH YeJIOBEKA 3 brbmmorexa [TOK
' CHICCTRA M MATCPHAIIRT B https://m.edsoo.ru/7f41a636
Hroro mo paznemy 3
PeseDBHOE BheMs 3 but6mmoreka [JOK
e3ep P https://m.eds00.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHNPOBAHHUE

8 KIIACC
KosanuecTBo 4yacos DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kourposbnuble | IIpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
1 [Ipeamer xumun. Posb XumMuu B )KU3HA 1 bubnuorexa [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOaX MO3HAHUS B XUMUU 1 brbmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[TpakTnueckas padora Ne 1 «IIpaBumra
3 paboThl B 1a00paToOprn U NPUEMBI 1 bubmuorexa [IOK
oOpalieHus ¢ 1a00paTOpHbIM https://m.edsoo.ru/ff0d23dc
000pYyIOBaHUEM
4 Yucteie BeniecTBa 1 cmecu. Criocoobl 1 bubmmorexa [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTugeckas padora Ne 2
5 «Paznenenue cmeceli (Ha mpuMepe 1 bubmmorexa [IOK
A . p p https://m.edsoo.ru/ff0d28c8
OUYHMCTKHU IIOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBL I MOJCIYIH https://m.edsoo.ru/ff0d2a6c
7 XuMHYECKHEe dJIEMEHTBI. 3HAKH 1 bubnuoreka [IOK
(CMMBOJIBI ) XUMUYECKHX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOXKHBIC BEIIECTBA 1 bubmmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH ITOCTOSIHCTBA COCTAaBa BEIICCTB.

bubmuoreka [IOK
10 X .B
umiriccKas popmya. Banenrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKUX JICMCHTOB
1 OTHOCHUTENIbHAs aTOMHAsI Macca. bubnnorexa [IOK
OTtHocuTeNnbHAs MOJIEKYJISIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10511 XUMHYIECKOTO bu6mmoreka [IOK
JJIEMEHTA B COeIUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BenecTBa. Moib. bu6mmoreka [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
1 Du3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuoreka [IOK
Xumuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ ycaoBus IPOTEKAHUS bubmmorexa [IOK
XUMHUYECKUX PeaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUSI MACChI BELIECTB. bubnmnorexa [IOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus koauuecTBa, Macchl
17 BEIIECTBA M0 YPABHEHHUSIM XUMUYECKUX brbmmorexa [HOK
B . yp https://m.edsoo.ru/ff0d5708
peaKIwii
Knaccudukaiuys XuMHUYIECKHX peaKIuit
18 (coe I/IH(I;HI/ISIH A3JTI0KEHUS e bubmmorexa [IOK
4 P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHusI, 0OMeHa)
M. B. JIoMOHOCOB — yu4€HBIN-
19 sHIMKIOoNeAnCT. O000IIeHHE 1 bubmmorexa [IOK
H et Hf https://m.edsoo.ru/ff0d40c4
cUCTeMAaTH3alusl 3HAaHUH
20 Konrponbnas padora Nel o teme bubnnoreka [IOK
«BelecTBa 1 XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
1 Boznyx — cmecs razos. Coctas bubnumoreka LIOK

BO3yXa. KI/ICJ'IOpOI[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusznyeckre 1 XUMHUYECKHAE CBOMCTBA

bu6mmoreka [JOK

22 KHCIIOPOAR (PCAKIUHH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsaTue 06 okcumax
Crioco0bI MoTy4eHus: KUCIopo/ia B
23 J1a00paTOPUH ¥ IPOMBIITUICHHOCTH bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TeroBoii 3P pexT XumMuueckon
24 peakiuu, MOHSITHE O bu6mmoreka [JOK
TEPMOXMUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUAX
TorumBo (HedTh, yroiab U METaH).
25 3arpsi3HeHHeE BO31yXa, CIIOCOOLI €70 bubmorexa HOK
P X, https://m.edsoo.ru/ff0d4cda
MPEIOTBPAILCHHS
[TpakTnyeckas padora Ne 3 o Teme
26 «[Tony4yenne u cobrpanue KUCI0poia bubmmorexa [IOK
g 1P PO, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY
97 Bonxopon — sneMeHT u poctoe bub6numoreka [IOK
BeiecTBo. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
o8 Puznyeckre 1 XMMUYECKHE CBOMCTBA bubmmorexa [IOK
Bojiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTue 0 KUCIOTAX U COJSIX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4YeHus BOJOPOIa B bubnnorexa [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
ITpakTuyeckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITony4yenue u cobrpanue BOAOPOA,

HU3YUYCHUEC €TO CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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ModnsipHbIii 00BEM Ta30B. 3aKOH

bubmuoreka [IOK

32
ABoraspo https://m.edsoo.ru/ff0d542e
Brruncienus o0néMa, KOJIMYECTBA
33 BEIIIECTBA T'a3a 10 €ro M3BECTHOM bubmorexa [OK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIN 00BEMY
Brruucienus 00EMOB Ta30B 110
34 aBHCHMIO PCAKIIMH Ha OCHOBE 3aKOHA brbmmorexa [OK
yp . peaKtl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH Ia30B
35 duznyeckre 1 XMMUYECKHE CBOMCTBA bubnuotexa [IOK
BO/IbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lorstue 06 bubmuoreka [IOK
36
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HachlieHHbie
37 M HEHACBIIIEHHBIE pacTBOPEL. MaccoBas bubnmorexa [JOK
PaCTBOPHI. https://m.edso0.ru/ff0d5b40
JIOJISI BEIIECTBA B pPaCTBOPE
[TpakTrueckas padota Ne 5 mo Teme
38 «ITpuroroBiieHHE pacTBOPOB C bubnnorexa [IOK
ONpeACIEHHON MaCCOBOM J10JIE https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Kontponbnas pabora Ne2 mo teme bubnnorexa [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxcumpl: cocTaB, KIacCHpUKaIus, bu6mmoreka [JOK
40
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMU4YeCKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa TIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KiIacCupUKaIus, bubnmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XUMUYECKUE CBOMCTBA

bubmuoreka [IOK

43
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxanus, bubnnorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMHUYECKHE CBOMCTBA bubmmorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATypa,
46 CHOCO(6I>I;HOJ'I )eHm[ XI/IMI/I'-Iey(I:)KI/Ie bubmmorexa [IOK
- i ’ https://m.edso0.ru/00ad9474
CBOIiCTBA
[TpakTuyeckas padbota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnnorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN)
48 ['eneTnueckas cBsi3b MEXKY KIacCaMH bubnmoreka [IOK
HEOPraHWYECKUX COCIMHEHU https://m.edso0.ru/00ad9a50
bubmuoreka [IOK
49 O600611eHre U cucTeMaTH3aus 3HAHUH
B i https://m.edsoo.ru/00ad9cb2
KonTponbhas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmmorexa [IOK
o https://m.edsoo.ru/00ad9ela
COCTTMHEHUI
[TepBbIe OMBITKY KIacCH(PUKAITTN
o1 XUMHUYECKUX AyieMeHTOB. [loHsATHE 0 Bubmmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX JIEMEHTOB
[Tepuoanueckuii 3aK0H U
bubmuoreka [IOK
52 [Teproanueckas cucTeMa XUMHUECKUX
https://m.edsoo.ru/00ada52c
anemenToB . . Menaeneera
bubmuoreka [IOK
53 [Tepuoapl, rpymibl, HOATPYTIIIBI 1

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

bubmuoreka [IOK

>4 snaep. N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue 3MeKTPOHHBIX 000JI04eK
55 aToMOB AieMeHToB [lepuoamueckoit bubnmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHUIECKOTO
56 3JIEMEHTA MO €0 MOJ0XKCHHUIO B bubmuoreka [IOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoguyeckoro 3akoHa 1Jist
57 pa3BUTHsA HayKu U npaktuku. /1. 1. bubnnoreka [IOK
MenpneneeB — y4€HbIN, NEAATOT U https://m.edsoo.ru/00ada96e
rpaXXIaHUH
DJIEKTPOOTPHUIIATETHLHOCTH ATOMOB bubnnorexa [IOK
58
XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
59 Honast ximireckas cpss https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosisipHas Xumudeckast bub6nuoreka LIOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HENOJIApHAs XUMHAYECKAst bubnnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTereH OkHCIeHIA https://m.edsoo.ru/00adae28
63 OKHUCTUTENEHO-BOCCTAHOBUTEIBHBIC bubnuoteka [IOK
peaxkuu https://m.edsoo.ru/00adb076
64 OKHCIUTETN U BOCCTAHOBUTEIN bubmmorexa [IOK
https://m.edsoo0.ru/00adb076
65 KonTponbnas pabota Ne4 o teme bubnmorexa [IOK
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«Ctpoenue aroma. XUMUYECKas CBS3bY

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

66 PezepHblil ypok. O600111eHIE U 1 bubmmoreka [IOK
cUCTEMATH3AINS 3HAHUH https://m.edsoo.ru/00adb33c
67 PeseprubIil ypok. O0001IeHNE 1 1 bubnuotexa [IOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblii ypok. O6001eH e 1 1 bubnnorexa [IOK
cUCTEMATH3AINS 3HAHUH https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoJunvecTBO 4acos JJIeKTPOHHBbIE
Ne Hara nugposbie
Tema ypoka Kontpoabnbie | IIpakTuueckne op
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuii 3aK0H.

1 [Tepuoauueckas cuctema 1 bubnnorexa [IOK
XAUMUYECKHX 3eMeHToB /1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB 1 brbmmorexa [HOK

i https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus m HomeHKIaTypa 1 bubnuotexa [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMHu4uecKkoi CBSI3U U TUTIBI 1 bubnuoteka [IOK
KPUCTaJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbact
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yriayOiaeHne 3HaHUIA 1 1
OCHOBHBIX pa3ZIeNioB Kypca 8 kiacca

6 Krnaccudukanus XuMHIeCKIX 1 bubmmorexa [IOK
peaKkuui 1o pa3IuyHbIM MMPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOU

7 peakiuu. [ToHsiTHE 0 TOMOTEHHBIX U 1 bubmmorexa [JOK

] https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHsiTHEe 0 XMMHYECKOM PaBHOBECHHU.
8 @®akTOpHl, BAUSAIOUINE Ha CKOPOCTh 1 bubnuorexa LIOK
L https://m.edso00.ru/00adc28c
XUMHUYECKON peaKIMy U TOJ0KEHUE
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XUMHUYCCKOI'0 paBHOBECCUA

OKHCIIUTEIBHO-BOCCTAHOBHTEIIHHBIC

bu6mmoreka [IOK

9
peakimn https://m.edsoo.ru/00adcade
Teopust 2MEKTPOTUTUUECKON
10 nccormanu. CUIbHBIE U ci1a0ble bubmorexa LHOK
A HHATHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Hounnnie ypaBHEHUS peaKLIUN Bubmorexa HOK
yp peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABIECHUI Bubmorexa HOK
P VI[ https://m.edsoo.ru/00add5d8
00 2NIEeKTPOTUTHYECKON TUCCOLIUAIIIH
XUMHUYECKHE CBOICTBA COJIEN B CBETE
13 [IpeICcTaBIEHUNA 00 bubnmorexa [JOK
pe . https://m.edsoo.ru/00add8b2
AIEKTPOTUTUUECKON TUCCOIHALINU
14 ITonsiTHe 0 THAPONU3E COIEH bubnmorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O060011eHNE U CUCTEMAaTH3AIHS bubmmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[Tpaktuueckas padora Ne 1.
16 «Pemienue dKCIIepUMEHTAIbHBIX Bubmorexa LOK
P https://m.edsoo.ru/00addbfa
3aqau»
Konrponbnas padora Ne2 o teme
17 «DIEKTPOIIUTUIECKAS TUCCOLINALINS bubnmorexa [JOK
P A HHATHA. https://m.edsoo.ru/00addec0O
XHUMHUYECKUE PEAKITUN B PACTBOPAX)
OO0m1as xapaKTepuCTHKA TaJIOTCHOB.
18 XUMHAYECKHE CBOICTBA HA IIPUMEDPE bubmorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBogopoa. ComsiHas KUCIIOTA, bubnmorexa [IOK
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XUMUYECKHUE CBOMCTBA, OJIyYCHHE,

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

IPUMEHCHHE
[TpakTrueckas pabota Ne 2 o Teme
20 «lTomy4eHue CoNsIHON KUCIIOTHI bbmmorexa [IOK
YHCHITE COT ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOWCTB»
Berarcnenus mo ypaBHEHUSAM
21 XUMHUYECKHUX PEAKIIUH, €CIIU OJUH U3 bubmorexa LHOK
p ’ https://m.eds00.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO61as xapaKTepUuCTHKA SJIEMEHTOB bubnuotexa [IOK
VIA-rpynmbl https://m.edsoo.ru/00ade64a
AJIOTpONTHBIE MOAU(UKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ CoeIMHEHHI Bbu6mmoreka [JOK
B IIpupoJe. XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoji, CTpoeHHE, bubnnorexa [IOK
buznYecKre U XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepol. CepHas KUCIIOTAa,
25 (bu3UYecKue 1 XUMUYECKHE CBOMCTBA bbmmorexa [TOK
’ https://m.edsoo.ru/00adea28
IPUMEHCHHE
XUMHYECKUE peakllui, JIeKaIlue B
OCHOBE TPOMBINUIEHHOTO CIT0co0a
%6 MOJTYYEHUS] CEPHOM KUCIIOTBHI. bubnuorexa [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpeibl COEAUHEHUSIMU
cepsl
97 Brrunciienne MacCoBOM 10U BBIXO/A bubnuoteka [IOK
IIPOJIYKTa PEAKLINH https://m.edsoo.ru/00adec8a
28 OO01mast xapaKTepUCTHKA YIIEMEHTOB bubmmorexa [JOK
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VA-rpynmsl. A30T, pacipocTpaHeHue
B IIpHUpoJie, PU3NYECKUE U
XMMHYECKHE CBOICTBA

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

AMMHUaK, ero gpusnueckue u

bu6mmoreka [JOK

29 XHMUYECKHE CBOMCTBA, IOJIYYCHUE B
y https://m.edsoo.ru/00adf004
NPUMCHEHHE
[TpakTiueckas pabota Ne 3 o Teme
30 «ITomyuenne ammuaka, U3y4eHHue ero bbmmorexa [IOK
N Y 13 https://m.edso00.ru/00adf180
CBOMCTB»

31 A30THas KHCIIOTa, €€ PU3nIecKue u bubnnorexa [IOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosnp3oBaHre HUTPATOB U COJIEH
aMMOHHUS B Ka4€CTBE MUHEPATbHBIX

32 oOpeHuil. XuMHueckoe Bubmmorexa LIOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpeibl
COCJIMHEHUSIMH a30Ta
®ochop. Okeun docdopa (V) u

33 (1)00(%)0 pHasI KI/ICJIg)Ta q&ninf{ezxue " bubmmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOIMCTBA, MOTyYeHHE
Hcnonws3zoBanue pocharos B

2 KauyeCcTBE MUHEPATbHBIX YI0OPCHHUIA. bubnnorexa [IOK
3arpsi3HEHUE TPUPOIHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacpocTpaHeHHE B

35 npu 2 e (11))1/131/1}3&01(516 1 XUMHUYECKUE brbmorexa [TOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcunsl yriepoaa, ux Gpuzndeckue u bubmmorexa [IOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJOTUYECKHE MTPOOIEMBI,
cBsi3aHHBIE ¢ okcuoM yriepoaa (V)

37 VYronpHas KUCI0Ta U €€ COIHN bubmmorexa [OK
https://m.edso0.ru/00ae006¢c
[TpaxTnueckas padota Ne 4 mo Teme

38 "[TonyueHune yriaekuciioro rasa. bubmmorexa [IOK
KavecTBeHHas peakuus Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHayanbHbIe TOHATHS 00
39 OpPraHMYECKUX BEMIECTBAX KAK O bubnnorexa [JOK
https://m.edsoo.ru/00ae054e
COCTMHECHUSX yTIIepoaa
40 Kpemnnii u ero coenuneHust bubnmorexa [JOK
https://m.edso0.ru/00ae080a
ITpaxTuueckas padora Ne 5. Perenue

a1 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmoreka [IOK
«Baxneiinie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHCHUS
Kontponbnas pabota Ne3 o teme

42 «Baxueiiye HeMeTallJIbl U UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0e18
COCTMHCHUS
OO0m1as XxapaKTePUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuoreka [IOK
MeTaJuIM4ecKasi KpUCTAIUIMYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJUIOB
XHMHYECKHE CBOMCTBA METAJIJIOB.

. bu6mmoreka [JOK

44 DIIEKTPOXUMHUYECKUN P

HaIPsHKEHUN METaJIOB

https://m.edsoo.ru/00ae1156
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O6mrme cnocoObl MOTyYeHHS
MeTtaiuioB. CrinaBel. BeraucieHus mo

45 ABHEHUIM XMMHUYECKUX PEaKIAi bubmmorexa [JOK
yp PEAKIHH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareéHTOB COACPKHUT
IpUMecH
46 [ToHsTHE O KOPPO3UU METAIIOB bubmmorexa [OK
pp https://m.edsoo0.ru/00ae1278
bu6mmoreka [JOK
47
[Henoumsie meTaib! https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ TUIPOKCUIBI HATPHS U bubnuoteka [IOK
KaJIns https://m.edsoo.ru/00ae14b2
49 [[lemoyHO3eMENBHBIE METAIITHI — bubnuoreka [IOK
KaJbIUNA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxxneiiime coeIMHEeHUS KAJIbLUS bubnmorexa [OK
a H https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATU3AIIHS
3HAaHUN
50 JKEcTkOoCTh BOJBI M CITOCOOBI €& bu6mmoreka [IOK
YCTpaHEHUS https://m.edso0.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o reme
53 "KEcTKOoCTh BOIBI H METOIEI €€ Bubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [JOK
54 A %
TTEOMHIHH https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOMCTBA OKCHIA U bubnuoteka [IOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kereso bu6mmorexa [JOK

https://m.edsoo.ru/00ael1d86



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

Oxcupl, THIPOKCHIBI U COJIH JKeJle3a

bubmuoreka [IOK

> (1) u xemne3a (I11) https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3AIIHS
3HAHWUH
ITpaktuueckas padora Ne 7. Permenue
59 AKCIIEPUMEHTAIIBHBIX 3a/a4 110 TEME bubnuoreka [IOK
«Baxnenmue MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCJIMHEHUS
Brruncnenus mo ypaBHEeHUsIM
XUMHUYECKHX PEaKlUid, €CITH OJIUH U3
60 pEeareHToB J1aH B U30bITKE WIN bubnnoreka [IOK
COIEPKUT ITpUMecH. Brrunciienus https://m.edso0.ru/00ae1750
MAaCCOBOM J10JIM BBIXO/1a MPOJAYKTa
peaxkuu
61 06061F6HH6 Y CUCTeMaTH3aIHs
3HAHWH
Konrponbnas padora Ne4 o teme
62 «Baxxnenme MeTauIbl U UX
COEJIMHEHUS
63 BemectBa u Marepuasisl B bub6nuoreka [IOK
MOBCEIHEBHOU KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE bubnuorexa [IOK
OKpYXKaroIIeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B petieHnu bu6nuoreka [IOK
9KOJIOTHUECKUX TTPpobiieM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111eHuE 1 bubnnoreka [IOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHeIil ypok. O600IIeHNE T bubmmorexa [JOK
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CUCTEMATH3alUs 3HAHUHN

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

PesepBHeliit ypok. O60011eHuE U
cHUCTeMaTU3alus 3HaHUI

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb?2

OBILEE KOJIMYECTBO YACOB 1O
[TPOTPAMME

68



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI IJIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCbI CETH

HUHTEPHET






