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MNOACHUTEJIBHAS 3AIIUCKA
[Iporpamma 1o XMMHHM Ha YpOBHE OCHOBHOI'O 00I1Ier0 00pa30BaHMs COCTAaBIEHA Ha
OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON IMPOrpaMMBbl
OCHOBHOTO 00111eT0 00pa3zoBanus, npeacraBieHHbpXx B PI'OC OO0, a Takke Ha OCHOBE
denepanbHON pabouell mporpaMMbl BOCIIMTAHUS U ¢ YUETOM KOHUEMLUHU MPENOIaBAHUS
yueOHOro mpeamera «XuMus» B 00pa3oBaTelbHBIX Opranuzanusx Poccuiickoi
denepanuu.

[Tporpamma mo xumuu Aa€T MpEACTaBICHHUE O 1EJIAX, 00IIel cTpaTerun o0y4ueHus,
BOCIIUTAHMS U pa3BUTHUS 00yUYalOIIMXCS CPECTBAMU Yy4eOHOr 0O peAMETa, YCTaHABIUBAET
o0s3aTeNlbHOE TMPEMETHOE COJAepkKaHUe, MPeAyCMaTpUBAET paclpe/ieliecHue ero Io
KJIaccaM M CTPYKTYpPHUPOBAHUE MO pa3JesaM U TeMaM MPOrpaMMbl 110 XUMHH, OIIPEIESIET
KOJIMYECTBEHHbIE W KA4YeCTBEHHBIC XapaKTEPUCTUKH COJEPKAHHS, PEKOMEHIYEMYIO
NOCJIE0OBATEIbHOCTh ~ M3Y4YEHMS]  XMMHUM € Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKU y4eOHOTro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH
0o0y4armuxcs, OmnpeiesseT BO3MOXKHOCTH MpeAMeTa IJs pealu3aluu TpeOOBaHWM K
pe3ylibTaTaM OCBOCHHSI OCHOBHOUM 00pa3oBaTeIbHOW MPOTrpaMMbl HA YPOBHE OCHOBHOTO
oOurero o0pa3oBaHusl, a TaKKe TpeOOBaHUI K pe3ybTaTaM 0O0y4YEHHS] XUMUU Ha YPOBHE
1eNe M3ydeHus IpeiMeTa U OCHOBHBIX BUJIOB y4eOHO-TIO3HABATEIbHON NIEATEIbHOCTU
00ydJaromerocs Mo OCBOCHHUIO y4eOHOTO COACPIKAHMS.

3HaHMEe XUMHH CIYXUT OCHOBOW g  (OpPMHUPOBAHUS  MHPOBO33PEHUS
0o0y4aroIerocs, ero MpeacTaBIeHU O MaTepHaJIbHOM €IUHCTBE MHpA, BaXXHYIO POJIb
urparT GopMuUpyeMble XUMHUEH MPEACTABICHUS O B3aUMOINPEBPAIICHUSIX SHEPTUH U 00
HBOJIIOLIMM BELIECTB B MPHUPOJIE, O MYTIX PEHICHHs INTOOATbHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOM, MHIIEBOH U IKOJIOTHYECKOU
0e30macHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuyeHune xumuu:

CIOCOOCTBYET peau3allMi BO3MOXHOCTEH Jisi caMopa3BUTHUS U (OPMUPOBAHUS
KYJIbTYPBI THUYHOCTH, €€ 0011el 1 PyHKIIMOHATLHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHUpOBAHHME MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEN
oOyyarommxcsi, = HaBBIKOB ~ HUX  CaMOCTOSITEIbHOM  y4yeOHOHW  JIeATeNbHOCTH,
AKCMEPUMEHTAIbHBIX M HUCCIIEIOBAaTEIbCKUX  YMEHHM, HEOOXOJUMBIX Kak B
MOBCETHEBHOMN KM3HH, TaK U B MPO(PECCHOHATILHON AESITEIbHOCTH;

3HAKOMHUT CO CHeUU(PUKOM HAyYHOrO MBIIUICHHS, 3aKjIaJblBa€T OCHOBBI
[EJIOCTHOTO B3TJIAJa HAa E€AUHCTBO TPHUPOABI M YEJIOBEKAa, SBJISETCS OTBETCTBEHHBIM
3TaroM B (pOPMHUPOBAHUU €CTECTBEHHO--HAYYHON ITPAMOTHOCTH 00yYaroIINuXCs;

CrocoOCTBYeT (hOPMHUPOBAHHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHbIM
3HAaHUAM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOIl BKJIaJ B DKOJIOrMYECKOE 00pa3oBaHUE
00ydJaromuxcs.

JlanHple HampaBieHHs B OOyYeHHMM XHMHU O00€CIeUMBAIOTCA Crenu(UKoi
coJiep KaHMsl Y4eOHOro MpeaAMeTa, KOTOPbIM SBJISETCS NMeAarornyeck aJanTUPOBaHHBIM
oTpakeHHueM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM 3Tane e€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUS OPHUEHTHPOBAH Ha
OCBOCHHE OOYYaIOUTUMUCS CHUCTEMBI TEPBOHAYAIBHBIX TIOHSATUNH XUMHH, OCHOB



HEOPraHMYECKOW XUMHUHU U HEKOTOPBIX OTACJIBHBIX 3HAYMMbIX IOHATHM OPraHUYECKON
XUMHH.

CrtpykTypa coaepKaHus MporpaMMmbl N0 XUMUU Cc(HOPMHpPOBAaHA Ha OCHOBE
CUCTEMHOI0 noaxo/a Kk e€ nuyuenuro. ConepxaHue CKIaAbIBACTCS U3 CUCTEMBI TIOHATUI
0 XMMHYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI IIOHATUNA O XUMHUYECKOH peakuuu. O6e
3TH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 IPHUHILMILY MOCIEAOBATEIBHOIO Pa3BUTHUS
3HaHWW HAa OCHOBE TEOPETUYECKUX MPEACTABICHUIA PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona /1. . MeHeneeBa kKak OCHOBHOI'O 3aKOHA XUMHH;

— YUYE€HHS O CTPOCHUHU aTOMa U XMMUYECKOU CBS3H;

— IPEJCTaBICHUIN 00 3JEKTPOIUTUUECKON TUCCOIMAIIMY BEIIECTB B paCTBOPAX.

TeopeTndeckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH MOJTYyYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCIEIOBATENIBHO OT OJHOIO YPOBHS K JPYroMmy,
BBIMONHAS (QYHKIMM OOBSICHEHHS M IPOrHO3UPOBAHUS CBOWCTB, CTPOCHHS U
BO3MOKHOCTEH IIPAKTUYECKOTO MPUMEHEHUS U TIOJyYEHUS U3Y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMsl 10 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MIPEJICTABIECHUS O
XUMHYECKOW COCTABJISIOIIECH HAYYHON KapTUHBI MHpA B JIOTHKE €€ CUCTEMHON MPUPOIBI,
LIEHHOCTHOT'O OTHOLIEHUS K HAYyYHOMY 3HAHMIO U METOJaM IIO3HaHUsA B Hayke. M3yueHue
XUMHUH TPOUCXOJUT C MPUBJICUCHUEM 3HAHUN U3 paHee N3YUEHHbBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «Pusnka. 7 Ki1acey.

[Ipy M3ydeHHH XUMHUHU MPOUCXOAUT (POPMUPOBAHHE 3HAHMM OCHOB XMMHUYECKON
HayKM Kak o0OJaCTM COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTUYECKOW JeATeNIbHOCTU
YeJlloBeKa W KakK OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTyphl. 3anaya y4eOHOTO
npeaMeTa COCTOMT B (OPMHPOBAHMM CUCTEMBl XMMUYECKMX 3HAHUH — BaKHEHUIIMX
(GakToB, MOHATHI, 3aKOHOB M TEOPETHYECKHX IOJIOKEHUH, IOCTYMHBIX 0000IEeHUN
MHUPOBO33PEHUECKOT0 XapakTepa, sA3blka HAyKd, B MPUOOIIEHHH K HAyYHBIM METO/aM
MO3HAHUS TPU M3YyYEHUU BEUIECTB M XUMHUYECKUX peakuuid, B (HopMHUpOBaHUU U
pPa3BUTHM IO3HABATEJIbHBIX YMEHUN M WX NPUMEHEHWU B y4eOHO-TIO3HABATEIbHON H
y4eOHO-HUCCIeA0BATENBCKON AESITEIbHOCTH, OCBOEHUHU MPaBHJI 0€30MacHOr0 o0palieHus
C BEIIECTBaMH B [IOBCEIHEBHOM KU3HHU.

[Ipy wu3y4eHHMM XUMUU HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)XHOE
3Ha4YeHHE MPUOOpeNn TaKue LeH, KakK:

— (QopMupOBaHHME  UWHTEIJIEKTyaJbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K
camMo00pa30BaHMI0, COTPYJHHYECTBY, CAMOCTOATEIbHOMY MPHUHATUIO  PELICHUH,
CHoCcOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HH;

— HAIpPaBJICHHOCTh OOY4YEeHMs] Ha CUCTeMaTH4eCcKoe MpHOOUIeHHe 00ydYaromuxcs K
CaMOCTOSITEIbHOW IMO3HABATEIBHOM JI€ATEIbHOCTH, HAyYHbIM METOJaM IIO3HAHUS,
bopMHUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

— obecrieyeHne YCIOBHH, CHOCOOCTBYIOIIMX NPUOOPETEHUIO OO0YyYarOMIMMHUCS
OMbITa Pa3HOOOPA3HON AEATETbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE JJI Pa3JIUYHbIX BHJIOB
NEeSITENbHOCTH;



— (hopmupoBaHue 061IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH,
B TOM YHCJIE€ YMEHHUI OOBSICHITH U OLEHUBATH SIBJICHUS OKPY>KAIOLIEro MHUpA, UCIIONb3Ys
3HaHUS U OMbIT, MOJYYCHHbIC MPU H3YUYCHUU XUMHH, NPUMEHSATh UX MPU PEIICHUU
npo0JieM B MOBCEIHEBHOM KU3HU U TPYIOBOM €A TEIHHOCTH;

— (QopMHpoBaHHE y OO0YyYaIOIMXCA TYMAHUCTUYECKUX OTHOIICHUW, MOHUMaHUS
IEHHOCTH XHWMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMUYECKH IIeJ1ecOo00pa3HOro
MOBEJICHUS B OBITY U TPYJIOBOM JEATEIBHOCTU B IEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPY’KAIOIIEH MPUPOTHON CPEJIbL;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJII U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHUS OOIIEUYEIOBEUECKHUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(dUIIA U HANPABICHHOCTU JalbHEHIIIEro 00yUeHus.

OO6miee ynciaO 4acoB, OTBEACHHBIX IS M3YUYEHHUS XUMHUHM Ha yYPOBHE OCHOBHOIO
obirero oOpaszoBanus, cocrapiseT 136 yacos: B 8 kinacce — 68 yacoB (2 yaca B HEJIETIO),
B 9 kyacce — 68 yacoB (2 yaca B HEJEINIO).



COILEPKAHUE OBYUYEHUSA
8 KJIACC

IlepBoHa4abHBbIE XUMHYECKHE TOHATHSA

[Ipeamer xumun. Posb XuMuM B )KU3HU Y€JIOBEKAa. XUMHS B CUCTEME HayK. Tena u
BelecTBa. Ouznueckue CBOMCTBA BELIECTB. ATperaTHoe cocTosiHUE BemiecTB. [lonstue o
MeTOJIaX MO3HaHMs B XUMHUHU. YucThIe BemecTBa U cMecu. CriocoObl pa3ieieHnst CMeCeu.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocTslie U cl0KHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas ¢opmyna. BaaeHTHOCTP aTOMOB XMMHYECKHUX SJIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa cocTaBa BemecTB. OTHocUTenbHass aroMHass Macca. OTHOCHUTENbHAst
MOJIEKYJIsIpHAst Macca. MaccoBast 107151 XMMHUYECKOTO 3JIEMEHTa B COSTMHEHUM.

KonuuecTtBo BemecTBa. Moiib. MossipHast macca. B3auMocBsI3bp KoyirdecTBa, Macchbl
U 4YHClIa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacu€tel mo ¢dopmylnaM XUMHYECKUX
COEJIMHEHUHN.

OuU3NYECKUE U XUMUYECKUE SIBJICHUSA. XUMHUYECKAsl pEaKUUs U €€ MPU3HAKU. 3aKOH
COXpaHEeHHsI MacChl BellecTB. XuUMUUeckue ypaBHeHUs. Kimaccudukainus XUMHYECKHX
peakiuii (CoOeIMHEHUs, Pa3JIOKEHHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW TOCYJIOHM, MpaBuiamMu pabOThl B Ja0OpaTopuu u
npuémMamu oOpamieHuss ¢ JabopaTopHBIM OOOpYIOBaHUWEM, H3yYEHHUE U OIUCAHUE
(GU3UYECKUX CBOMCTB 00pa30OB HEOPTraHWUYECKUX BEIIECTB, HAOMIOACHHE (U3HMUECKUX
(n1aBieHNE BOCKa, TassHUE JbJa, paCTUPaHUE caxapa B CTYIKE, KUIIEHUE U KOHIEHCALUs
BOJbI) M XUMHUYECKUX (TOpEHHE CBEYH, MPOKATMBAHHUE MEIHOW IPOBOJIOKH,
B3aMMO/JICHCTBUE Mella C KHCIOTOW) SIBJICHUM, HAOJIOJCHUE U OINHCAHHUE NPU3HAKOB
NPOTEeKaHWsd XUMHMYECKHX peakuui (pa3jo’KeHue caxapa, B3aUMOJEWUCTBHE CEpHOU
KHUCTIOTHI C XJIOpUAOM Oapusi, pasnoxkenue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aUMO/ICIiCTBUE Xeme3a ¢ pacTBopoM conu meau (Il), n3yuenue cnocoOoB pazaeneHus
cMeceil: ¢ TIOMOIBI0 MAarHuta, QUIbTPOBAHUE, BbBIAPUBAHUE, TUCTHILISALNSA,
xpomarorpadus, MPOBEJACHHE OYMCTKHA MOBAPEHHOW COJIM, HAONIOJCHUE W OIHCAHUE
pEe3yibTaTOB TMPOBEACHUSI ONbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsI MaccChl,
co3ZiaHue MoJiesield MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Ba:xHeiilue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciopony — 3J€MEHT W MPOCTOE
BemiecTBO. HaxoxxaeHue kuciopona B mpupoze, (pu3uveckue M XMMUYECKHUE CBOMCTBA
(peakmuu ropenust). Oxcunpl. [Ipumenenne kucinopoaa. CriocoObl MOYYSHUST KUCIOPOIa
B jaboparopuu M mpombliuieHHOCTH. KpyroBopor kucimopoma B mpupone. O30H —
JIOTPOITHASI MOU(BUKAIIHS KUCIOPO/Ia.

TernnoBoit A(hPeKT XUMHUIECKON peaKIuu, TEPMOXUMHUYECKUE yYpaBHEHUS, IK30- U
SHAOTEPMUUYECKUE peakluu. TOIIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bogopon — snemeHT M mpocToe BemiecTBo. HaxokleHue BoJopoja B HPUPOJE,
bu3UYeCKre U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI moydeHus. Kuciorel u
COJIH.



Monsipabiii 00bEM ra30B. Pac4€Thl M0 XMMUYECKUM YPAaBHEHHSIM.

dusnyeckue cBoMcTBa BOoAbl. Bona kak pactBopurens. PactBopsl. HachllieHHbIe 1
HEHACHIIIIEHHBIE pacTBOPHI. PacTBOPUMOCTH BelllecTB B Bojie. MaccoBas /107151 BEIECTBA B
pactBope. XuMHuueckue cBorcTtBa Boabl. OcHOBaHUA. Poip pacTBOpOB B NpUpPOJE U B
KU3HU denoBeka. KpyroBopot Bojbl B pupoje. 3arpsi3HeHHe NPUPOAHBIX BoA. OxpaHa
Y OYHUCTKA IPUPOIHBIX BOI.

Knaccudukamuss Heopranumdeckux coeaunHeHui. Oxcuapsl.  Knaccudukanms
OKCH/JIOB: coJyieo0pa3zyroriue (ocHOBHBIE, KHUCIIOTHBIE, am(oTepHbIe) U
HecosieoOpasyromue. Homenknatypa okcugoB. Puznueckue U XUMHUYECKHUE CBOMCTBA
okcuJ0B. Ilonyyenue okcuoB.

OcHoBanus. Kiaccudukanuss ocHOBaHUH: MIENTOYM U HEPACTBOPUMbIE OCHOBAHMSI.
Homenkiarypa ocHoBaHuil. ®Pu3nyeckue U XHUMHYECKHME CBOMCTBA OCHOBAHUM.
[TonydyeHne OCHOBaHUM.

Kucnotel. Knaccudpukanmss xucinor. Homenknatypa kucinor. dusmdeckue u
XMMHYECKHE CBOMCTBA KUCHOT. Psan aktuBHOocTH MeTtamuioB H. H. bekerosa. [lomyuenue
KHCJIOT.

Comu. Homenknatrypa coneil. @uU3MYECKHME U XUMHUYECKHME CBOMCTBA COJICH.
[Tosmyuenue coleil.

['eneTnveckas cBsi3b MEXKAY KJIacCaMH HEOPTaHUYECKUX COSTUHEHUN.

Xumuueckuii IKcnepumenm:

KAQ4EeCTBEHHOE OIPEICICHUE COJACPKAHUS KHUCIOpPOJa B BO3AYyXE, MOJYyYEHHE,
coOupaHue, pacrno3HaBaHWE€ W UW3YYCHHE CBOWCTB KHCIOpOJa, HaOI0aeHuE
B3aUMOJICHCTBUS BEUIECTB C KUCIOPOJOM U YCJIOBHUS BO3HHUKHOBEHHUS M TPEKpaICHUS
ropeHusi (moskapa), O3HaAKOMJICHHE C 0OpasllaMH OKCHIOB U OIMUCAHUE HX CBOWCTB,
MOJIydeHue, COOMpaHHe, paclo3HaBaHME M HW3Y4YEHHE CBOMCTB BojJopoja (TopeHue),
B3aumojieiicteue Bojgopoaa ¢ okcuaomM wmeau (Il)  (Bo3MOXHO wuCHOIB30BaHUE
BUJIEOMATEepUaoB), HaOIOJeHMe 00pa3lloB BEUIECTB  KOJUYECTBOM |  MOIb,
UCCIIeIOBaHUE OCOOEHHOCTEW pPACTBOPEHHS BEIECTB C PAa3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCcCOBOM JI0JIEN PAaCTBOPEHHOTO BEIIECTBA,
B3aUMOJICIICTBUE BOJABI C METAJIJIaMU (HATPUEM U KalblMeM) (BO3MOXKHO HUCIIOJIb30BaHUE
BUJIEOMATEpPHUAJIOB), HCCIEIOBaHHE OOpa3llOB HEOPTraHWYECKUX BEIIECTB PA3TUUYHBIX
KJIacCOB, HAOJIOJIEHME W3MEHEHUS OKpPACKH HHJIMKATOPOB B pPAcTBOpax KHUCIOT U
niesnoue, n3yyeHue B3aumojencTBus okcuaa Meau (1) ¢ pactBopom cepHON KHCIIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTPAIU3ALMH, [T0Jy4E€HUE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECHEHHUE OJIHOTO METaJljIa IPYTUM U3 PacTBOpa COJIM, PEUICHUE IKCIIEPUMEHTABHBIX
3a/1a4 1o Teme «BakHeuIe Ki1acchl HEOPTaHUUECKUX COCTUHECHHIN.

IHepuoanueckuii 3akoH u Ilepuoanyeckas cucremMa XuMHYECKHX JieMeHTOB /1.
N. MenaeneeBa. Crtpoenne aToMoB. XuMHYecKasi CBA3b. OKHUCINTEIBHO-
BOCCTAHOBHTEIbHbIE PeaKIIUN

[TepBbie MOMBITKH KIacCU(MUKAIMA XUMUYECKHX deMeHTOB. [loHsTHe 0 rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIEIOUYHO3EMEIbHBIE METAJIJIbI, TAJOTE€HbI, UHEPTHHIE
rasbl). DJI€MEHTBI, KOTOpPBIE 00pa3yoT aM(PpOTEPHBIC OKCUJIBI M THIPOKCHU/IBI.



Ilepuoanueckuii 3akoH. Ilepuoauueckas cucrema XUuMHYECKHUX diaeMeHTOB [l .
MenpeneeBa. Koporkonepuonnas u anuHHonepuoaHas @opmel  [lepuonnueckoit
cucreMbl xuMuueckux ieMeHToB J1. . Menneneesa. 1lepuons! u rpynnel. @u3ndecKkui
CMBICJI OPSAAKOBOTO HOMEPA, HOMEPOB NEPHO/IA U TPYIIIIHI JIIEMEHTA.

Crpoenne aromoB. CoctaB aToMmHbIX saep. M3orombl. OnekTpoHbl. CTpoeHHE
AIIEKTPOHHBIX 000JI0YEK aTOMOB TepBbIX 20 XUMHUYECKUX 3IeMEeHTOB l[lepmomnueckoi
cucreMbl J[. M. MenneneeBa. XapaKTepUCTHMKAa XHMHYECKOTO DJJEMEHTa IO €ro
nonoxenuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH  HM3MEHEHHsS pajJdyca aTOMOB XHMHYECKHUX  DJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 TPyIIaM U MepUuoaaMm.

3nauenue llepuomuyeckoro 3axkoHa u Ilepuoguyeckoll CUCTEMBI XHUMHYECKUX
AJIEMEHTOB ISl Pa3BUTHs HayKu U npakTuku. [. 1. MeHnneneeB — y4€HbINM U TpAXKJaHUH.

Xumnueckas cBs3b. KoBanenTHas  (mosdsipHass W HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp okucieHus. OKHCIUTENbHO--BOCCTAHOBUTENIbHBIE peakiuu. [Ipoueccs
OKHCJIEHUS U BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepumMeHm:

U3y4YeHHE OOpa3IOB BEIIECTB METAJUIOB M HEMETAJIOB, B3aHUMOJCHCTBUE
TUIPOKCHAA IIMHKAa C pPacTBOpAaMU KHUCJIOT M IIEJOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuil (ropeHue,
PEaKINK Pa3I0KEHUSI, COSTUHEHHUS).

Mescnpeomemmnuie cea3u

Peanmu3anuss MeXNpeIMETHBIX CBA3€ld IPH HM3YYCHHMM XHMUM B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIB30BaHNUE KaK OOLINX €CTeCTBEHHO--HAYYHBIX MOHATUMN, TaK
U TIOHATHH, SIBIISIIOIIUXCS CUCTEMHBIMHU JUISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO--
Hay4YHOTO LIMKJIA.

OO0mIre ecTeCTBEHHO--HayYHbIC TIOHATHS: HAYYHBIM (PaKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHallu3, CHHTE3, Kiaccu(ukaius, TMepUOJAUYHOCTh, HAONIOJCHHUE, HSKCIIEPUMEHT,
MOJIEJTUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHHE.

@®usuka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJI, WU30TOIbI,
paauoaKTUBHOCTh, MOJIEKYyJa, DJIEKTPUUECKUW 3aps]l, BEIIECTBO, TeNO, OOBEM,
arperaTHoe COCTOSIHHE BEIleCTBa, Ta3, (PU3MYECKUE BEIUYUHBI, AMHHIIBI U3MEPEHUS,
KOCMOC, TUIaHETHI, 3BE3/1bI, COJIHIIE.

buonorus: poTocuHTe3, ABIXaHUE, OMOCHEpa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOABI, IOJIC3HBIC
HCKONIa€Mbl€, TOIJIMBO, BOJAHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYECKas peakuus

[lepnonnueckuit 3akoH. Ilepuonnueckas cucrema XxumMudeckux snemeHros [I. U.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHYECKHUX
AJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, KaIUs, KAJIBLUA U UX COCIUHEHUN B COOTBETCTBHUH C
MOJI0KEHUEM DJIEMEHTOB B lleproanueckoil cuctemMe u CTpOEHUEM UX aTOMOB.



CtpoeHue BenecTBa: BUbl XUMUYECKOW CBA3U. THIBI KPUCTAIUNINYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUINA KPUCTAUIMYECKOM pEmETKM M BHUIA
XUMHYECKOU CBSI3U.

Knaccudpukanuss W HOMEHKIIaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIaCCaM HEOPTraHWYECKUX COEIUHEHUN,
TF€HETUYECKasl CBSI3b HEOPTraHNYECKUX BEIIECTB.

Knaccupukanuss XMMHUYECKMX peakUMi MO pa3IMYHBIM IpHU3HAKaM (110 YUCIY U
COCTaBY Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 W3MEHEHHIO
CTENEHEN OKUCIEHUS XUMHUYECKUX JJIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO
KaTajan3aTopa). DK30- U S3HAOTEPMUYECKHE PEAKIINN, TEPMOXUMHUYECKHUE YPABHEHUS.

[TonsiTue o ckopocTH XuUMUYecKod peakuuu. IloHsTne 00 o00paTUMbBIX U
HEOOpaTHUMBIX XUMHUYECKUX peakuuax. [loHATHE O TOMOTE€HHBIX U TeTEepPOreHHBIX
peakuusax. Ilondarue o kartanuse. IloHsTne 0 XMMHUYeCKOM paBHOBecuU. DakTophl,
BIIMSIOIINE HA CKOPOCTh XUMHUUYECKOUN pEaKUU U MOJIOKEHUE XUMUUECKOTO PABHOBECHS.

OKHUCIHUTENTBHO-BOCCTAHOBUTEIIBHBIC peakiuy, AIIEKTPOHHBIN OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBICHUE YPABHEHUM OKHUCIUTEIBHO--
BOCCTAaHOBUTEJBHBIX PEAKIUI C UCIIOIb30BAHUEM METO/1a AIEKTPOHHOr0 OajaHca.

Teopust 3IAEKTPONIUTHYECKON HUCCOUMALMM. DIJIEKTPOJIUTHI U HEINEKTPOJIUTHI.
Kartvonsl, aHumonsl. MexaHM3M JUCCOLMALMK BEIIECTB C PA3JIMYHBIMU BUIAAMHU
XuMHueckoi cBs3u. CteneHs aucconuanui. CUibHbIC U CIa0ble SJIEKTPOIUTHI.

Peakiun woHHOro oOMeHa. YCIOBUS TPOTEKaHUs PEAKIUA HOHHOTO OOMEHa,
MIOJIHBIE U COKpalI€HHbIE HOHHBIE ypaBHEHUsI peakunil. CBONCTBAa KUCIOT, OCHOBAaHUN U
cojiel B CBETE NIpPEJICTaBIECHUN 00 ANEKTpOJIUTHYECKOW aucconumanuu. KadecTBeHHbIE
peakuuu Ha HOHBL. [IoHsATHE O THIPOIH3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEISIMHU KPUCTAUINYECKUX PEUIETOK HEOPraHNYECKUX BELIECTB
— METAJIJIOB U HEMETaJuioB (Tpaduta u amMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHUS),
UCCIIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XHMMHMYECKOW pEakuuu OT BO3ACHCTBUSA
paznuyHbIX (AKTOPOB, HCCIEJOBAaHUE AIIEKTPONPOBOAHOCTH PACTBOPOB BEIECTB,
npouecca AMCCOLUMALMU KHUCIOT, LIeIoYed U cosield (BO3MOXKHO HCIIOJIB30BAHUE BHUJIEO
MaTEepUaJIOB), MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKIUi
MOHHOTO 0OMeHa (0O0pa3oBaHME OCa/Ka, BhIIEIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OTBITOB,
WUTIOCTPUPYIOLIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
peakUuy pPA3N0KEHUS, COECOUHEHUS), pACIO3HABAaHWE HEOPraHMYECKUX BEIIECTB C
MIOMOUIBIO KAUECTBEHHBIX PEaKLUi HAa MOHBI, pELIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJuibl M MX COeIMHEHUS

OO0mras xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE
creneHn okucinenus. CTpoeHrne U pU3nYecKrue CBOMCTBA MPOCTHIX BEIECTB — rajOreHOB.
XVWMHYECKHE CBOMCTBA Ha MpUMepe XJopa (B3aUMOJEHCTBHE C MeETaUIaMH,
HeMeTaliaMu, IenaodaMu). XnopoBoaopo. ConsiHasi KUCIOTa, XUMUYECKHE CBOMCTBA,
1oJly4eHue, IpuMeHeHue. JleficTBue Xjaopa U XJOpOBOAOPOJAa HA OPraHM3M YEJIOBEKa.
Bakueiime X10puabl ¥ UX HaXO0XKACHHE B IPUPO/IE.



O6mmas xapakrepuctuka 3neMeHToB VIA-rpymmbsl. OcoOOeHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHn okuciaeHus. CTpoeHue u punveckue cBOMCTBA MPOCTHIX BEUIECTB
— KUCJIOpOoJa U cepbl. AJUIOTPONHbIE MOAM(PUKALUK KHUCIOpOAa U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOJOPOI, CTpOEHUE, PU3NYECKUE U XUMHUECKHe CBOMCTBA. OKCHIbI
cepbl KaK IPEICTaBUTENM KHCIOTHBIX OKCUAOB. CepHas Kuciaora, (PU3MUYECKHE U
XUMHUYECKHE CBOMCTBa (00IIMEe Kak MpeACTaBUTENs Kilacca KUCIOT U crenupuyeckue).
XVWMHYECKHUE PEaKLUH, JIeKAIIMe B OCHOBE IPOMBILUIEHHOIO CIOCO0a MOJy4YeHUs
cepHoi KUCHOTHL. [Ipumenenne cepHoit KucinoTbl. Conu CepHON KUCIOThI, KaueCTBEHHAs
peakius Ha cynb(ar-uoH. Haxoxaenue cepsl U €€ COeTMHEHUH B MpUpojae. XUMUYECKOE
3arpsi3HEHUE  OKPY)KaloIIed Cpeapl COCIWHEHUSMU cepbl (KUCIOTHBIE  JTOXK[IH,
3arpsi3HEHUE BO3yXa U BOJJOEMOB), CIOCOOBI €ro MPeI0TBPAILECHNUS.

O6mas xapakrepuctuka 35eMeHToB VA-rpyrmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTEepHbIE CTENEHU OKHCIEHUs. A30T, paclpoCTpaHEHUE B MPHUPOAE, (PU3HUECKHE U
XHUMHUYEcKHe cBoicTBa. KpyroBopor azora B mpupojae. AMMHAK, €ro (usmdeckue u
XUMHUYECKHE CBOWCTBA, MOJydeHHE U mnpuMeHeHue. Conu aMMOHUS, UX (U3HYECKHE U
XUMHYECKHE CBOWCTBa, NpuMeHeHue. KauecTBeHHas peakiuss Ha HWOHBI aMMOHWUSI.
A3oTHas Kuciora, €€ MoJiyueHHue, pU3NYecKHe U XUMHUYECKHue CBOMcTBa (oOuIue Kak
Mpe/ICTaBUTENs Kilacca KUCIOT U crienupuueckue). Mcmonp3oBaHue HUTPATOB U COJEH
aMMOHMSI B KauyecTBE MMHEpaJbHBIX yAOOpeHHil. XUMHUYECKOEe 3arpsi3HEHue
OKpYXalolei cpefpl COCIMHEHUSIMU a30Ta (KUCIOTHBIC JOXIH, 3arpsi3HEHHUE BO3/yXa,
nmouBsl U BogoémoB). docdop, amnorponHsie moaudukanuu docdopa, dhusudeckue u
xumuueckne cpoiictBa. Oxcua ¢ocdopa (V) u docdopHas kuciora, Qu3ndecKue u
XUMUYECKHEe CBOMCTBa, monydeHue. HcmonszoBanue ¢dochartoB B KadyecTBe
MUHEPATBLHBIX YI00PEHUIA.

O61mas xapakrepuctuka 3neMeHToB |V A-rpynmbl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHbIE  CTENEHW  OKHCIEHHUs.  YTIEpOJ,  aUIOTPOIHbIE  MOAM(UKAIINH,
pacnpocTpaHeHue B TNpupojie, (U3MUECKHMe M XUMUYECKHE CBOMCTBA. AacopOums.
Kpyrosopot yrinepoga B mpupone. Okcuabl yriepoaa, ux (pu3nyecKkue M XUMHUECKUe
CBOIICTBA, JIEHCTBUE HA JKUBbIE OPraHU3MBI, MTOJIyYeHHE U MPUMEHEHHE. DKOJOTUYECKUE
npoOsieMbl, cBsi3aHHbIe ¢ okcuaoM yriaepoaa (IV), rumoresa riobaibHOrO MOTETIICHUS
KJIMMaTa, MapHUKOBBIN 3¢ dexT. YronpHas kucimota U e€ conM, uX (Qu3nueckue u
XUMHYECKHE CBOWMCTBA, MONIyYeHHE U MpuMeHeHne. KauecTBeHHas peakiusi Ha KapOoHaT-
nonbl. Mcnonb3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBILIUIEHHOCTH U CEbCKOM
XO35IUCTBE.

[lepBoHauanbHBIC TMOHATHUS 00 OPTaHUYECKUX BEHIECTBAX KaK O COCIMHEHHSX
yraepoga (MeTaH, 9TaH, STWJIEH, AleTHJICH, 3TaHOJ, TIULEPHUH, YKCYCHas KHCIIOTa).
[TpupoaHbIle UICTOYHUKH YTIACBOJAOPOIOB (YTOib, MIPUPOIHBINA Ta3, HEPTH), MPOTYKTHI UX
nepepaboTku (6€H3UH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [[oHATHE 0 OHOTOTHUYECKH
BKHBIX BEIECTBAX: JXHUpax, OelKkax, YIJIeBOJaX — W UX POJIM B KU3HMU YEJIOBEKA.
MatepuanbHO€ €TUHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUH.

Kpemunii, ero ¢pusndyeckiue U XUMHUECKHE CBOWCTBA, MOJYyYEHHE U MPUMEHEHHE.
Coenunenus kpemHus B mpupoje. O0mue npenacraBienus 06 okcuae kpemuaus (1V) u
KpeMHUEeBON kuciore. CWIMKAThl, UX HCIOJIb30BaHHWE B OBITY, B TPOMBIIUICHHOCTH.



Baxneiiie cTpouTeNnbHblE MaTepualibl: KepaMUKa, CTEKJIO, LIeMEHT, OeTOH,
xene300eToH. [IpoGiembl 0e30MacHOTO MCMOJIb30BAHUSL CTPOUTENBHBIX MaTepHalioB B
IIOBCEIHEBHOM >KU3HU.

Xumuueckuit Ixcnepumenm:

U3y4yeHue O0O0pa3lo0B HEOPraHMYECKUX BEIIECTB, CBOICTB COJSHON KHCIIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX pEakUuid Ha XJIOPUI-WOHBI M HaONIOJCHHE MPU3HAKOB HX
MPOTEKAHUs, OMBITHI, OTpaxaromue (GU3NIECKUEe U XUMHUYECKHE CBOWCTBA rajOr€HOB U
UX COCAMHEHHH (BO3MOXXHO WCIIOJIb30BAaHUE BHUACOMATEPHAIIOB), O3HAKOMIICHHE C
oOpasiiamMu  XJIOpUAOB (TaJOT€HUJIOB), O3HAKOMIIEHHE C oOpa3luamMu cepbl U eé
COEIMHEHUsMU (BO3MOXKHO HCIIOJIB30BAaHUE BUACOMATEPHANIOB), HAOMIOJCHHE Ipoliecca
oOyrnuBaHus caxapa MoJl JeHCTBUEM KOHLIEHTPUPOBAHHON CEPHON KHUCIIOTHI, U3yYEHUE
XUMHYECKHX CBOMCTB pa30aBiIeHHOW CEpPHOM KHUCIOTHI, IMPOBEICHHUE KaueCTBEHHOMN
peakuuu Ha cyinb(paT-uOH U HAOIIOJEHUE NpHU3HAKa €€ MPOTEKaHUs, O3HAKOMIIEHUE C
dbuznueckumMu  cBoWcTBamMHM  a3oTa, (Gochopa U UX COEAUHEHUH  (BO3MOXKHO
UCIIOJIb30BAHME BUJEOMATEpUANIOB), O0Opa3laMu a30THBIX U (pochOopHBIX yA0OpEeHHUi,
MoJilyueHue, cobupaHue, pacrlo3HaBaHHEe M M3YyYEeHHE CBOWCTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS W (PocdaT-uOH U U3yYEHHE MPHU3HAKOB HX
MPOTEKAHUsA, B3aUMOJECUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEJIbIO
(BO3MOKHO HCITOJIb30BAaHUE BHJIEOMATEPUAJIOB), U3YUYEHHUE MOJIENEH KpUCTANIMYECKUX
pemérok anmaza, rpaduta, (QymiepeHa, O3HAKOMJIIEHHE C IMPOIECCOM aacopOuuu
PacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTUBOrasa,
MoJIy4eHHue, COOMpaHHe, pAclO3HABaHHME W W3YYCHHE CBOWCTB YIJIEKUCIIOrO Tasa,
MPOBEACHUE KAYECTBEHHBIX pEaKIMii Ha KapOOHAaT U CWIMKAT-HOHBI M HW3Yy4YeHUE
NPU3HAKOB WX  IPOTEKaHUs, O3HAKOMJIEHHE C  NPOAYKUHEH  CHJIMKATHOMN
MPOMBIIUIEHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX 3aJad 1o Teme «Baxnenmme
HEMETAJUJIbl U UX COCAMHEHUS.

MeTaJuibl M UX COeUHEHUS

OO0mas xapakTepUCTHKAa XUMHYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHHH MX
nonoxxkenusa B Ilepuoamyeckoil cucreme xumudeckux snemeHtoB [[. . MenneneeBa u
cTpoeHuss aroMoB. CTpoeHHe MeTauioB. MeTaminueckass CBSI3b U MeTaJNIMyecKas
KpUCTAJUIMYECKasd PEMETKA. ODJIEKTPOXUMHUYECKHM PAJ  HANPsDKEHUHM  METAJUIOB.
®duznyeckue U XUMHYECKHE CBOMCTBA MeTalioB. O0IIKe CriocOObI MOTYyYEHUS METAILIOB.
[ToHsiTHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI X OT KOppo3uu. CruiaBbl
(cTamb, 4yryH, MIOpaTIOMUHUN, OpOH3a) I UX IPUMEHEHHE B OBITY M MIPOMBIIIICHHOCTH.

[llenounsle Metaybl: noJiokeHHe B llepronnueckord cucreMe XHUMHUYECKUX
anemenTtoB JI. WM. MeHnneneeBa, CTpOEHHME HX aTOMOB, HAXO0XIACHHUE B TPUPOJE.
dusnyeckue M XUMHYECKHE CBOWCTBa (Ha mnpuMepe Hatpus MU Kanus). OKcUIbl U
TUAPOKCUJIBI HATpUsl U Kaiusl. [I[puMeHeHre 1eTI0YHbIX METAIJIOB U UX COCIMHEHUH.

[IlenoyHo3eMeNbHBIE METAJUIBI MArHUK U KaJdbLMi: nosoxkeHue B [lepuoanueckoi
cucreMe XuMuueckux 3aemMeHToB J. M. MenaeneeBa, cTpoeHUE X aTOMOB, HAXOXKICHUE
B npupozac. Pu3nUecKue M XUMUYECKHE CBOMCTBA MarHus M Kaublusa. Baxnenmmue
COCMHEHUsI KanbIlus (OKCHI, THUAPOKCHUZ, coiii). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpPaHEHHUS.



AmomuHui: nonoxkenue B [lepuonnueckoil cucteme xuMuyeckux 3iuemeHtoB 1. U.
MeHngeneeBa, CTpOCHHE aToMa, HaXxOXKJIEHHUE B mpupone. PuU3nuecKue M XHMHYECKUE
CBOMCTBa alfOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCUIA U THAPOKCH]Ia aTFOMUHUSL.

Keneso: nonoxenue B Ilepuonnueckoil cucreMe xumuueckux snemeHtoB JI. WM.
MeneneeBa, CTpOeHHE aToMa, HaxoXJeHue B mpupoje. Ouznueckue M XUMHUYECKUE
cBoiicTBa xene3a. Okcuapl, TuApokcuabl U conm xenesza (I1) u xenesa (11l), ux cocras,
CBOICTBA U MOJYYEHHUE.

Xumuueckuit sIkcnepumenm:

03HAaKOMIJIEHHE C o0pa3llaMu METaJUIOB M CIUIaBOB, UX (PU3UYECKUMHU CBONCTBAMH,
U3y4€HUE  PEe3ylbTaTOB  KOPPO3MM  METAUIOB  (BO3MOXHO  HCIOJb30BaHUE
BHJIEOMATEpPHUAJIOB), 0COOCHHOCTEH B3aMMOJICHCTBUSI OKCH/IA KaJIbLIMS M HATPUS C BOJOM
(BO3MOKHO HCIOJB30BaHUE BHUIEOMATEPUAJIOB), UCCIEIOBAHNE CBOMCTB KECTKOM BOJIBI,
mpoiiecca rOpeHust xKeje3a B KUCI0poie (BO3MOKHO MCIIOIb30BAHUE BUICOMATEPUATIOB),
MPU3HAKOB MMPOTEKAHMS KAUECTBEHHBIX PEAKIUI HA MOHBI: MAarHus, KaJblUs, aTlOMUHMUS,
nuHka, xeneza (ll1) m xeneza (lll), menu (1), HaOmomeHNe M omMMcCaHUE MPOIIECCOB
OKpAIllMBaHUs TUTAMEHH MOHAMH HATpUA, KaJdus U KaiblHs (BO3MOKHO HCIIOIh30BAHUE
BUJIEOMATEpPHUAJIOB), HCCIEAOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA AIOMUHUA U
TUAPOKCHIA IIMHKA, pELIEHUWE OHKCIEPUMEHTAIBHBIX 3a1ad 1o Teme «BaxHelmme
METaJUTbl ¥ UX COCTUHEHUS».

XuMHS M OKPY/KAKOIIAs cpeaa

BemectBa u Marepranbl B IIOBCEIHEBHOM JKM3HM 4ejoBeka. be3zomacHoe
UCIIOJIb30BAHME BEIIECTB W XHMMHUYECKHX peakiuil B ObiTy. IlepBas momomib mnpu
XUMUYECKHUX 0KOTax M OTPABIICHUSIX.

XUMHYECKOE 3arpsA3HEHHUE OKpYKawlleil cpeasl (mpenenbHas JOMyCTUMAst
KOHIIeHTpauus BemiecTs, naigee — I[IJIK). Ponp xumMum B pemIeHHH 3KOJIOTHYECKUX
npooseM.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJWMEpHbBIC
MaTEepUAIIbI).

Mescnpeomemnmnuie cea3u

Peanmu3anuss MeXNnpeIMETHBIX CBsA3€ld IpH M3y4YeHMM XuUMUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHSITHIA, TaK
U TIOHSATHUH, SIBISIOMIUXCA CUCTEMHBIMH [JIi OTIEIBHBIX MPEIMETOB E€CTECTBEHHO--
Hay4HOIO LUKJIA.

OO01mue ecTeCTBEHHO-HAYUHbIE MMOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHajgu3, CHHTE3, KIacCu(pUKausi, TEPUOJAUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJICTTUPOBAHNE, W3MEPEHHE, MOJIENb, SBICHUE, MApPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHUabl.

®dusuka: Marepus, aToM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKJIUJ, HU30TOIBI,
pPaanoaKTUBHOCTh, MOJICKYJIA, JJCKTPUUYECKUM 3apsj]l, MPOBOJHMKH, IMOITYINPOBOIHUKH,
TUDIICKTPUKH, (DOTOITIEMEHT, BEIIECTBO, T€N0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, pPaCTBOPUMOCThb, KpHUCTa/UIMUecKash pemETKa, CIUIaBbl, (U3HUYECKUE



BEJIMYUHBI, EJUHMIBI M3MEpPEHHs,, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
ComnHie.

buonorus: ¢otocuHTe3, npIxaHue, Ouocdepa, HKOCUCTEMA, MHHEpAIbHbIE
yI10OpeHHsI, MUKPOIIEMEHThI, MaKpPOJIEMEHTHhI, TUTATEJIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATbI, TOPHBIE MOPOABI, IOJIE3HBIE
UCKOIIaeMbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 1O XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATbI

JImgHOCTHBIE PE3yaBTATHl OCBOCHHS MPOTPAaMMBI OCHOBHOTO 001ero o0Opa3oBaHuUs
JOCTUTAlOTC B XOA€ OOy4eHUs XHMUM B €IUHCTBE Y4eOHOW U BOCHUTATEIbHOU
JeSITETFHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCHICKUME COIMOKYIBTYPHBIMH U
JYXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHSITHIMH B OOIIECTBE MIPaBUJIAMHU U HOPMaMU
TIOBEJICHUS ¥ CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHS M COLMATH3AINN
00ydJaromuxcs.

JlmaHOCTHBIE pe3yIbTaThl OTpaXKaroT TOTOBHOCTh 00yJarommxcs
PYKOBOJICTBOBAThCSI CUCTEMOM IMO3UTUBHBIX LIEHHOCTHBIX OPHEHTAlMil M pacHIMpeHHe
OTIBITA JICSITETFHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) maTpHOTHYECKOT0 BOCTIUTAHMSA

[ICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYIBTYPHOMY, HMCTOPHYECKOMY H
HayYHOMY HAaCJeIuI0, TOHUMaHUs 3HaYCHUsI XUMHUYECKON HayKu B JKU3HU COBPEMEHHOTO
oOmiecTBa, CNOCOOHOCTH BIIAJETh JIOCTOBEPHOM HH(OpMamuell o MepesoBbIX
JOCTH)KEHUSAX M OTKPBITUSIX MUPOBOIM M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCIIUTAHNS

IPECTAaBICHHUS O COMMATBHBIX HOPMaX U MpaBUJIaX MEKINIHOCTHBIX OTHOIICHUH B
KOJIJIEKTUBE, KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  OOLIECTBEHHO  IOJIE3HOM,
y4eOHO-HCCIIeI0BATENIbCKOM, TBOPYECKOW M IPYTHX BUAAX JIEATEIBHOCTH, TOTOBHOCTH K
pasHOOOpa3HOM  COBMECTHOM  JEATENIbHOCTH  TNPH  BBINOJIHEHUU  Y4EOHBIX,
TI03HABATEIBHBIX 33]1a4, BHIMOJHEHUN XUMHYECKHUX dKCIIEPHMEHTOB, CO3JaHUN y4EOHBIX
NPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAHMIO M B3aMMOIOMOIIM B Mpolecce 3TOU
y4eOHON NeATENbHOCTH, TOTOBHOCTH OIICHWBATh CBOE TOBEICHHE W TIOCTYNKH CBOMX
TOBAapUIEH C TO3ULUUU HPABCTBEHHBIX W TMPABOBBIX HOPM C Y4YETOM OCO3HAHHUSA
MIOCJIEICTBUI TIOCTYTIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PCHUECKUE TIPEACTABICHHUS O BEIIECTBE M XUMHUYECKOH peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIISIOLINE OCHOBY
JUI TIOHUMaHHs CYITHOCTH HAyYHOW KapTHHBI MHUpA, TMPEACTaBICHHS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3AUMOCBS3X YEJIOBEKa C MPUPOIHOI Cpesoi, o
POJIM XMMHH B TO3HAHUM 3THX 3aKOHOMEPHOCTEH;

M03HABaTEIbHBIE MOTHBBI, HAlIPaBJICHHBIC HA TIOJTYYCHUE HOBBIX 3HAHHM 110 XUMUH,
HE0O0XOAUMBIE 11 OOBSICHEHUsT HAOII01aeMBIX MPOLIECCOB U SIBICHUH, MO3HABATEIHHOH,
WHPOPMAIIMOHHON M YUTATEIHCKOW KYJIBTYpPhI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIHLHOU
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH, JOCTYIHBIMA TEXHUYECKUMU
cpeacTBamMu WH(GOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeC K OOYYeHHMIO © TIO3HAHUIO, JIFOOO3HATENHLHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K caMOOOpPa30BaHUIO, MPOSKTHON M MCCIIEIOBATEIBCKON ACITEIHLHOCTH, K
0CO3HAaHHOMY BBHIOOPY HANpPaBICHHOCTH U YPOBHS 00Y4EHUs B AajbHEHIIEM;



4) popMHUpOBaHUS KYJIbTYPbI 3[I0POBbS:

OCO3HAHUE IEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 370POBBIN 00pa3 KW3HU, OCO3ZHAHUE TOCIEICTBUM U HEMPUSATUE BPEIHBIX
MpUBbIYCK  (YHOTpeOJEHUS  alIKOTOJisl, HApKOTHUKOB, KYpEHHS), HEOOXOAMMOCTH
coOI0IeHUsT MpaBUJI O€30MACHOCTH TMPHU OOpaIIeHUU C XMMHUYECKMMHU BEIECTBAMU B
OBITY M pealIbHON KU3HH;

5) Tpy10BOT0 BOCIIUTAHUS

HHTEpPEC K NPAKTUYECKOMY H3Y4YeHHI0 Mpodecchii M Tpyaa pa3IudyHOTO POJa,
YBAKEHUE K TPYAYy U pe3yibTaram TPYAOBOM NESITEIBHOCTH, B TOM YHUCJIE HAa OCHOBE
MPUMEHEHUsI TIPEAMETHBIX 3HAHWUW MO XWMHH, OCO3HAHHBIM BHIOOpP WHIWBHAYaTbHOMN
TPAaCKTOPUU TPOJOJDKEHUST 00pa3oBaHuss € Y4YETOM JIMYHOCTHBIX HHTEPECOB U
CITIOCOOHOCTH K XHUMHHM, OOIISCTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIENTHOMN
npoEeCCUOHANTBHON JEATeIbHOCTH M Pa3BUTUA HEOOXOAUMBIX YMEHUN, TOTOBHOCTH
aJanTUPOBATHCS B MPOGECCHOHATILHOM Cpejie;

6) 3K0JIOrNYEeCKOro BOCITUTAHHUS:

AKOJIOTUYECKH IIeIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK MCTOYHUKY JKM3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBaHHUS, MOHUMAHHUE ILIEHHOCTU 3J0pPOBOTO M 0€30MacHOro
obpaza IKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HYECKOMY |
MICUXUYECKOMY 370pPOBbIO, OCO3HAHME IIEHHOCTU COOJIOJICHUsI TpaBUil 0€30MacHOTo
MOBEJICHUS TIPpHU pabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIIUAX, YTPOXKAIOIMIUX 3JI0POBBIO U
JKU3HH JIIOJICH;

CITIOCOOHOCTH TIPUMEHSTh 3HAHMS, TOJydaeMble IPH H3YYEHUH XUMHH, IS
peleHns] 3a7ad, CBS3aHHBIX C OKPYKAIOWIEW NPUPOJHOW CpenoM, sl MOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYPBI, OCO3HAHHUS TJIOOATHHOTO XapaKTepa dKOJOTHUSCKHUX
npoOjaeM W TyTeM HX PEIIeHHs MOCPEICTBOM METOJAOB XHUMHH, SKOJIOTHYECKOTO
MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B TO3HABATEJIbHOM, KOMMYHUKATUBHOU W
COLMAJIBHOM MPaKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeIMETHBIX  pE3YJbTATOB  BBIACISIOT  3HAYUMbIC A
dbopMHUpOBaHUS MHUPOBO33pEHUsI OOIICHAYYHBIE TOHATHSA (3aKOH, TEOPHs, MPHHIIMII,
rumnoTes3a, GakT, CucTeMa, MpoIeCcC, IKCIEPUMEHT U JIPYToe.), KOTOPBIE UCIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX TpEJIMETaxX M IMO3BOJSIOT Ha OCHOBE 3HAHMM M3 ITHUX
npeaMeToB (OpPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM HAay4YHOM KapTHHE MHUpa, U
YHUBEpCAJIbHBIE  y4eOHbIE  JICHCTBUS (mo3HaBaTeNbHbBIE, KOMMYHHUKATHBHBIE,
PEryJISITUBHBIE), KOTOpbIE o0ecneunBaloT dbopmupoBaHUe TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM e TeILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eCTBUSA

ba3oBble Jlornyeckue AeiicTBUS:

YMEHMS HCMOJIB30BATH MPUEMBI JIOTUYECKOTO MBILIIJIEHUS] TPU OCBOCHUM 3HAHUNA:
pPacKpbIBaTh CMBICI XUMHUYECKHX TMOHATUM (BBIACIATh WX XapaKTepHbIC MPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMH TOHSTHSIMU), HMCIOJI30BAaTh MOHSATUSA IS
0OBSICHEHUSI OTACNBbHBIX (PAKTOB U SIBJICHUM, BBHIOMpPATh OCHOBAHMUS W KPUTEPUU IS
KIaCCU(PUKAIIMA XUMUYECKUX BEIIECTB M XHUMUYECKUX PEaKIUil, YCTaHABIMBATh



NPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMH H3YUEHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHusi (MHAYKTHBHbIC, JEAYKTUBHbIC, IO AaHAJIOTMM), JeJaTh BBIBOABI U
3aKJIFOUYEHHUS;

yMEHHE TpPUMEHSITh B TpOIEecce IMO3HAHUS TMOHATUA (NPEAMETHbIE U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIOJIb3yEMblE B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMble B XUMHUU MOJIETIbHBIC MPEACTABICHUS —
XUMHUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUYEcKas (OpMyJia U ypaBHEHUE XUMHUYECKON
peakuuu — MpU pelIeHUU y4eOHO-TIO3HABATEIBHBIX 3a7a4, C YYETOM ATHUX MOJAEIBHBIX
NPECTAaBICHUI BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKH H3Y4aeMbIX
O0OBEKTOB — XUMHUYECKHMX BEIIECTB W XHMHUYECKHX pEaKIUil, BBIABIATH 0OIIHE
3aKOHOMEPHOCTH, TNPUYUHHO-CJIEICTBEHHbIE CBSI3M W TNPOTHUBOPEUYMS B H3yYaeMBIX
npoleccax U sABICHUSX.

Bba3zoBble nccienoBarenbckmue 1eHCTBHA:

YMEHHE WCIOJb30BaTh IIOCTaBICHHBIE BONPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS, a TAaKXK€ B KAa4eCTBE OCHOBBI A1 (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MIPaBUIILHOCTHU BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpETeHHE ONbITa MO IUIAHUPOBAHUIO, OpraHu3allid M IPOBEJICHUIO
YUYEHUUYECKUX HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIIecca, CAMOCTOSTEIILHO
IPOrHO3UPOBATH €r0 Pe3yNbTat, (HOPMYIUPOBATH 0OOOIIEHUS U BHIBOJBI 10 pe3ybTaTaM
MPOBEIEHHOTO OIBITA, UCCIIEAOBAHUS, COCTABIATh OTUET O MPOAeTaHHON padoTe.

PabGora ¢ undgopmanueii:

yMeHHE BbIOUpaTh, aHAIU3UPOBATH U UHTEPIPETUPOBATH NHPOPMALIUIO PA3ITMYHBIX
BUJIOB M (OpPM MpEeACTaBICHMS, MOIYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYYHO-
MOMYJIsIpHAs JIUTEpaTypa XMMUYECKOTO COJEpX aHUs, CIpPaBOYHBIC MOCOOHS, PEeCypChl
WuTepHera), KpUTUYECKH  OLIEHUBATh  MPOTUBOPEUYMBYIO W  HEJIOCTOBEPHYIO
uH(pOPMAIINIO;

yMEHHE NPUMEHATHh pa3IMYHblE METOJbl M 3alpochl NpU MOUCKE U 0TOOpe
UHPOPMAIIMU U COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JUIS BBIITOJHEHHUS yYEOHBIX U
MO3HABATENbHBIX 3a/1ad ONpeAeNEHHOr0 THUIlla, MNPUOOpPETeHHE OmbiTa B 00JACTH
UCTOJb30BaHUA  HMH(QOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,  OBJIAJICHHE
KyJbTYpPOW aKTUBHOTO MCIOIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO
BBIOMpATh ONTUMAIbHYIO (GOpMY MpeAcTaBiIeHUs HWHGOPMALUU M WUIIOCTPUPOBATH
penaeMble 3aJja4l HECJIOKHBIMU CXEMaMH, AuarpaMmmaMu, IpyruMu (GopMamu rpapuku
Y UX KOMOMHALIMSIMU,

YMEHHE  HCIIOJIb30BaTh M aHAJNU3UPOBAaTh B  Ipolecce  y4yeOHOM u
UCCIIEIOBATEIbCKON  JIEATENBHOCTH HMHPOPMALMI0O O BIUSHUU TMPOMBIIIIEHHOCTH,
CEJIbCKOI0 X03s1CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOILIEH TPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIE YHHBepcalbHbIe y4eOHbIe 1 CTBHUSA:

YMEHHUS 3aJlaBaTh BOIPOCHl (B X0j€ Auanora U (Wid) JUCKYCCHH) MO CYIIECTBY
o0cyx1aeMoil TemMbl, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTENIBHO BBITOTHEHUS
MPEJI0KEHHOM 3aa4H;

YMEHUS TPECTaBIATh NOJyUYEHHbIE pe3ysIbTaThl IO3HABATEIBHON NEATEIHHOCTH B
YCTHBIX M TNHCbMEHHBIX TEKCTaX; JA€JaTh NPE3EHTALMI0 PE3YJbTaTOB BBINOIHEHUS



XMUMHUYECKOT0 JKCIepUMeHTa (JJabOpaTOpHOro OmbITa, J1abOpaTOpHOM paboOThl IO
UCCJIEZIOBAaHUIO CBOMCTB BELIECTB, YUEOHOIO MMPOEKTA);

YyMEHUS  y4eOHOTO  COTPYAHMYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
IIO3HABATEIbHOW M HCCIENIOBATENbCKON NEATEIbHOCTH IIPU PELICHUH BO3HUKAIOIINX
npoOeM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB M COINIACOBAHUS MO3ULUHN (0O0CYXIEHUS,
OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbI», KOOpPAMHALUS COBMECTHBIX JEHCTBHIA,
OIpEJIEJIEHNE KPUTEPHUEB MO OLICHKE KAYECTBA BHINOJIHEHHOW pabOThl U APYTHE).

PerynsiTuBHbIE yHUBepcaJbHble yUeOHbIE 1eCTBHA:

YMEHHE CaMOCTOSITEJIbHO OIPEACNATh LEJIW JACSITENbHOCTH, ILIAHUPOBATh,
OCYILECTBJISITh, KOHTPOJIMPOBATH M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NEeSATENbHOCTh, BbIOMpaTh Haubosee 3(PQPEKTUBHBIE CHOCOOBI pEIIEHHUS YYEOHBIX U
IIO3HABATEIbHBIX  3aJad4, CAMOCTOSITEIBHO  COCTaBIATh WJIH  KOPPEKTHPOBAaTh
IIPEAJIOKEHHBIN AITOPUTM JEHCTBUM NPH BBINOJHEHHUM 3aJaHUN C YYETOM IMOJYy4YECHUS
HOBBIX 3HaHUN 00 wu3yyaeMmblX OOBEKTaX — BEIIECTBAX M pEaKIMsIX, OIEHUBATH
COOTBETCTBHE IOJIYYEHHOIO PE3yJIbTaTa 3asBJICHHOM LEIM, YMEHHME HCIOJIb30BATh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIIOBUU 33JaHUM.

INNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB IO OCBOEHHUIO O0S3aTEILHOTO CO/Ep)KaHus,
YCTAHOBJIEHHOTO JaHHOU (pefepanbHON paboyeil MporpaMMoil, BBIIEISIOT: OCBOCHHBIE
oOyyaromMMHCs Hay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI NeHCTBUM, crienupuieckue ais
npeIMeTHOHN 00acTu «XUMUS», BUJIbI IEATEIBHOCTH 0 MOJIYyYEHUIO HOBOTO 3HAHUS, €TO
UHTEpIpEeTalK, MPeoOpa3oBaHUI0 M NPUMEHEHHUIO B PA3JIMYHBIX Y4YEOHBIX M HOBBIX
CUTyalUsIX.

K xoHumy oOyuenuss B 8 Kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YUaAIOIIUXCSl YMEHU:

® pacKpbIBaThb CMBICI OCHOBHBIX XHUMHUYECKMX IIOHATHHM: aTOM, MOJIEKYJIa,

XUMHUYECKUM DJIEMEHT, IIPOCTO€ BEHIECTBO, CIIOXKHOE BEHIECTBO, CMECh
(ogHOpOIHAss M HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast
JIOJsl XUMHYECKOTO DJJEMEHTa B COCIMHEHHH, MOJISIPHBIM 00BEM, OKCHUJ,
KHACIIOTA, OCHOBaHUE, COJIb, JJIEKTPOOTPHULATECIBHOCTb, CTENEHb OKHCIICHUS,
XUMUYECKasi peakius, KIacCU(pUKAIUSI peakUui: peakuuud COeAMHEHUs,
peakiuy Ppa3loKEHUs, pPEaKkLUU 3aMELICHMs, peakuuud oOMeHa, 3K30- HU
SHJIOTEPMHUUECKHUE PEAKIMU, TemIoBOM H(PQEeKT peakuuu, sApPO aToMa,
AIIEKTPOHHBIA CJIOM aToMma, aTOMHas OpOWUTalb, pajuyC aroma, XHUMHUYecKas
CBSI3b, MOJSIPHAS U HETIOJISIPHAs KOBAJIEHTHAS CBS3b, MOHHAS CBSI3b, MOH, KATHOH,
aHUOH, PacTBOp, MaccoBasl JOJs BellecTBa (MPOLIEHTHas KOHLIEHTpalus) B
pacTBope;

® WJUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSATHUI U MPUMEHATH

9TH MOHATHUS IPU ONMCAHUU BEUIECTB U UX IPEBPALLEHUN;

® UCMOJB30BaTh XUMUYECKYI0O CUMBOJHUKY JIi COCTaBJIECHUS (POPMYN BEIIECTB H

YPAaBHEHUN XUMHUUYECKUX PEAKLUM;



ONpEENATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHHUSX,
CTENIEHb OKUCJIEHMS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, NPHHAIIE)KHOCTh
BEUIECTB K ONpeNeIEHHOMY KIAccy COeQuHeHuil mo Qopmynam, BuUJ
XUMHUYECKON CBSI3U (KOBAJIEHTHAs U MOHHAS) B HEOPTaHUYECKUX COCIUHEHUSX;
packpsiBaTh  cmbicn  llepmoamueckoro 3akona J. WM. Menngeneena:
JEMOHCTPUPOBATh  IOHMMAHUE IEPUOANYECKONM  3aBUCUMOCTH  CBONCTB
XUMUYECKHX 3JIEMEHTOB OT UX NoyoxkeHud B [lepuoanueckoil cucreme, 3aKOHOB
COXpPAaHEHHsI MacChbl BELIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4eHHsl, 3aKOHa ABOTaapo;

OMKCHIBATh U XapaKTepu3oBaTh TabnuuHylo (opmy I[lepuonnyeckoit cuctemsl
XUMHUYECKHX AJIEMEHTOB: pa3nyaTh MOHATHUS «TJaBHAs MoArpymmna (A-rpymnmna)»
u «1oboyHas noarpynna (b-rpymnmna)», Manble U OOJbIINE IEPUOJIBI, COOTHOCUTH
o0o3HaueHusi, KoTophle uMeroTcs B Tabmune «llepumonnyeckas cucrema
xuMnyeckux 3ieMeHToB [I. 1. MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sapa, olliee Yucio
AJIEKTPOHOB U pacHpeieIeHUE UX IO AIEKTPOHHBIM CIIOSIM);

KJacCU(UUUPOBATh XUMHUYECKUE DBJEMEHThl, HEOpPraHHMYECKHE BEIlEeCTBa,
XUMHUYECKHE peakuuu (110 YUCIY U COCTAaBY YYaCTBYIOIIUX B PEAKIUU BEILECTB,
0 TeTIOBOMY 3P (DEKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONHUCAHUE NPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHHH COOTBETCTBYIOINX XUMHUUYECKUX PEAKIUM;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Ka4€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH IMPOTEKAHMUSI XMUMHYECKUX IPEBPAIICHUN B Pa3INYHBIX
YCIIOBUSIX;

BBIUUCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJII0 XUMHUYECKOT0 3JIeMEHTa 1o (opMysie COeAMHEHUS, MaCCOBYIO
JIOJIFO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHHUIO XUMHUUYECKOU
peaxkuuy;

IPUMEHITh OCHOBHBIE ONEPALMM MBICIUTEIBHON JEATEIbHOCTH — AHAINW3 U
CHHTE3, CpaBHEHHE, O0000IIEeHHe, CHCTEeMAaTH3allii0, KJIacCU(UKAIUIO,
BBISIBIICHHE IIPUYMHHO--CJIEICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUS CBOWCTB
BELIECTB U XMMHMYECKUX PEAKIHUI, ECTECTBEHHO-HAYYHbIE METO/bI MMO3HAHUS —
HaOJIt0/IeHne, HW3MEpEeHHEe, MOJEIUPOBAaHUE, OHKCIEPUMEHT (pealbHbIl U
MBICJIEHHBIN);

CIIEJIOBAaTh TMpaBWJIAM TIOJB30BAHUA XHMHUYECKOW TMOCYIOW M J1a00paTOPHBIM
o0opyioBaHHEM, a TaKXKe MpaBUIaM OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIMSMHU IO BBINOJIHEHHUIO JA0OPATOPHBIX XUMHUYECKUX OINBITOB IO
MOJYYCHUIO M COOMPAHUIO ra3000pa3HbIX BELIECTB (BOAOPOJA M KUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEAEIEHHON MAacCOBOW JOJIEH PAaCTBOPEHHOIO
BELIECTBA, IUJJAHUPOBATh M TMPOBOAMTH XUMHUYECKHUE OSKCIEPUMEHTBHI 110



pacro3HaBaHUIO PAcCTBOPOB MIENIOYEH W KHUCIOT C TIOMOIIBI0 WHIMKATOPOB
(;makmyc, GpeHondTanenH, METHIOPAHXK U APYTHE).

K xoniy oOydenuss B 9 kijacce mpeIMETHbIE pe3yJdbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCSI YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSITHUN: XUMUYECKUU HSJIEMEHT,
aToOM, MOJIEKYJIa, HOH, KaTUOH, aHUOH, MPOCTOE BEMIECTBO, CI0KHOE BEILIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCJIEHUS, XUMHYECKas
peakius, XUMUYEecKasi CBs3b, TEIUIOBOM 3G (EKT peakiuu, MOJIb, MOJSPHBIM
00bEM,  pacTBOp,  DJIEKTPOJUTHI,  HEDIIEKTPOJUTHI,  AIEKTPOIUTHUECKAS
JTUCCOLIMAIIASA, pEeaKIM HOHHOro oOOMEHa, KaTalu3aTtop, XHMHUYECKoe
paBHOBECHE, OOpaTUMblE M  HEOOpaTUMbIE  pEaKLUHUH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKINH, OKUCIUTENb, BOCCTAHOBUTEINb, OKHCICHHE W
BOCCTaHOBJICHUE, aJuI0TPOIHS, aM(oTepHOCTh,  XHMMHUYECKas  CBS3b
(xoBaJ€HTHAs, NOHHAs, METAJUIMYECKas), KpUCTAJUIMUECKasl PEIIETKA, KOPPO3Us
METAJIOB, CIUIABBI, CKOPOCTh XMMHYECKOW pEaKUWH, MPEAETbHO AOMyCTUMAs
koHueHTtpauus [1JIK BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITHUI U NMPUMEHATH
9T MOHSTHS NIPU ONMKMCAHUU BEIIECTB U UX MTPEBPALCHUI;

UCIOJIb30BAaTh XMMHYECKYI0 CHMBOJIHMKY JUIsI COCTaBJieHUsI (POpMYI BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIUM;

OTPENIENATh BAJICHTHOCTh M CTENECHb OKHUCJICHUS XHUMHUYECKUX DJIEMEHTOB B
COCMHEHUSAX  PA3JIMYHOTO  COCTaBa,  MPHUHAJIEKHOCTH  BEIIECTB K
OTIpe/ICIEHHOMY KJIACcCy COEIMHEHUU 1o (opMyinaMm, BUJ XUMHUYECKOH CBS3U
(koBajieHTHAs, WOHHAs, METaJUIMYecKas) B HEOPTaHMYECKUX COCTUHEHUSX,
3apsi]] MOHA TI0 XMMHYECKOW (GopMyIie, XapakTep Cpellbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIUHECHHM, THMN KPUCTAUIMYECKON PEImETKH KOHKPETHOTO
BEILIECTBA;

packpbiBaTh cmbica llepuonmyeckoro 3akonHa JI. WM. MenaeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHMMAHKE: OMUCHIBATh M XapaKTePU30BaTh TAOIMUHYIO
dbopmy Ilepuoandeckoit CUCTEMbI XUMHUECKUX SJIEMEHTOB: Pa3inyaTh MOHSATHUS
«rnaBHas moarpymnmna (A-rpymma)» u «mobounas mnoxarpymnma (b-rpymma)y,
Majbie U OOJBIINE TEPHOJbI, COOTHOCUThL 0003HAUYCHHS, KOTOPhIE UMEIOTCS B
NEPUOINIECKON TabNuIle, ¢ YUCITOBBIMA XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjapa, oOIIee YUCIO DJIEKTPOHOB U
pacmpeneneHue WX 10  JJEKTPOHHBIM  CIOsIM),  OOBSICHATH  0OIue
3aKOHOMEPHOCTH B W3MEHCHHMH CBOWCTB DJJIEMEHTOB W WX COCIUHEHUU B
npejaesiax MajblX MEPUOJOB U TIJIABHBIX MOATPYII C Y4E€TOM CTPOCHHUS HX
aTOMOB;

KIAaCCU(PUIIUPOBATh XUMHUYECKHUE DIEMEHThI, HEOpPTaHWYECKHE BEIeCTBa,
XUMUYECKHE peakiuu (10 YHUCTY U COCTaBy yYaCTBYIOIIUX B PEAKIIUH BEIIECTB,
no TeroBoMy 3(h(eKTy, Mo U3MEHEHHIO CTENCHEW OKHCICHUS XUMUYECKUX
AJIEMEHTOB);



XapaKTepru30BaTh (OMHUCHIBATH) O0IINE U crielu(pUIecKrne XUMUISCKUE CBOWCTBA
OPOCTBIX W CIOXHBIX BEIIECTB, IOATBEPXKIAs ONUCAaHHE MpPUMEpaMHu
MOJIEKYJISIDHBIX W HMOHHBIX ypPaBHEHUH COOTBETCTBYIOIIMX XHMHYECKHUX
peakuui;

COCTaBJIATh YpaBHEHUS 3JEKTPOIUTHUYECKON IHUCCOIMAIMKM KUCIIOT, IEN0Ye 1
coJiel, TOJHBIE W COKpAIEHHBIE YpaBHEHUS pEAKIUI HOHHOrOo OOMEHa,
YpaBHEHHsI peaKIMii, MOATBEPKIAIONINX CYIIECTBOBAHHE T€HETUYECKOW CBS3U
MEX/1y BELIeCTBaMH Pa3JINYHbIX KIaCcCOB;

pacKpbIBaTh CYILLIHOCTb OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIHHA
MOCPEJCTBOM COCTAaBJIEHUS 3JIEKTPOHHOIO OajlaHca ATUX PeaKLui;
IPOTHO3UPOBATh CBOICTBA BEMIECTB B 3aBHCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHHSI XUMHUECKUX MPEBPALICHUN B PA3IMIHBIX YCIOBUIX;
BBIUUCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJNI0 XMMHUYECKOTrO 3JEMEHTa MO0 (PopMyJie COeIMHEHHUS, MAaCCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI M0 YPABHEHUIO XUMHYECKOU
pEaKInm;

coOroaTh NpaBWJia MOJIB30BAHUS XMUMHYECKOW MOCYI0M M J1ab0paTOpHBIM
000pyZ0BaHHEM, a TAK)KE NMpaBuja oOpallleHus C BEIIEeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSAMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX XWMHUYECKUX OMBITOB 10
MOJIYYEHUIO U COOMPAHHIO T'a3000pa3HBIX BEIIECTB (aMMMaKa M YIJIEKHCIIOTO
rasa);

NPOBOAUTH PEAKIUU, MOJATBEPKIAIOIINE KAauyeCTBEHHBIM COCTaB Pa3IUYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPH-, OpOMUJI-, HOJIU-, KApOOHAT-
, docdar-, cunmukar-, cyiabdar-, THAPOKCHI-UOHBI, KATHOHBl AMMOHUSI U WOHBI
U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BELIECTB;

NPUMEHSTH OCHOBHBIC OMNEPAIMU MBICTUTEIFHOW NEATEIBHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHUE, O0O0OOIICHHE, CUCTEMAaTHU3allMI0, BBISIBJICHUE MPUYMHHO-
CIIEJICTBEHHBIX CBSI3eéd — JUISI M3YYEHHS CBOWCTB BEIIECTB MU XHMHUYECKHX
peakuuii, eCTeCTBEHHO-HayYyHble METO/Ibl IO3HAHUSI — HAOII0JeHIE, U3MEPEHHE,
MO/JICJIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro mo pazueny 20

Paznen 2. BaxHeililme npeicTaBuTe/ I HEOPraHUYeCKHX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmesl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazmeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa [JOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHY TTOBAPEHHOU COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOXHBIE BENIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
umiteckas opmyna. Barentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 KonuuectBo BemecTBa. Moiib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
13 MaccoBast 10151 XUMHYECKOT'O bu6mmorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boraucienuns konmuaecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa [JOK
o . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukarus XuMHU4ecKux peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KEHHS e bubmorexa [JOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoOMOHOCOB — y4€HBIi1-
19 sHIMKIoneauct. O000IeHHE 1 bubmorexa LHOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Boznyx — cmechk ra3zos. Cocras bubnmoreka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa LHOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bubmuorexa [JOK
31 «ITonydenne u coOupanue BOIOPOa,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[Mi Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiienneie
37 u HI;HaCLI peHHBIz aCTBOPBI Mu:lccomﬂ bubmmorexa [JOK
5 P P https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHas pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
bubanoreka [JOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nosmoreka L

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

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMsIpHAS XUMHYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTponbHas padora Ne4 mo Teme bubnmoreka [JOK
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«Ctpoenue aroma. XUMUYECKasI CBS3bY

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

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tepuoanyueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

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

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IelIoB Kypca 8 Kiaccay

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bubmuoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LHOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
bu6mmoreka [IOK
14 II 7
OHATHE O THAPOJIHM3E coJlen https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenune KCriepuMeEHTaATIbHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XVUMUYECKUE PEaKIui B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XVUMHYECKUE PeaKIlni, JIekKaIlnue B
OCHOBE TIPOMBIIIICHHOTO CrIoco6a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
NPOIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmorexa OK
» HOIYH https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckast pabota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmorexa HOK
. v 13X https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX

32 00peHunii. XUMHYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®dochop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Hcnonws3oBanue pocdaros B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmiorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XuMHUYECKUE CBOMCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.eds00.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeARHIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 ITousTHEe 0 KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[emowmere meTanb https://m.edso0.ru/00ae14b2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
53 "YXXEcTKOCTL BOABI M METOAEI €€ bubmmorexa [TOK
\ A A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueimme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakiuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemecTBa 1 Matepuansl B bubnuoreka [IOK
IIOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso0o.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK
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cUCTeEMaTHU3alus 3HaAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ Epemun B.B., Ky3pmenko H.E., Ipo3noB A. A. u apyrue; 1noj
penakuueit Jlynuna B.B., Akuronepnoe o6miectBo «3narenscTBo
«IIpocemenue»

» Xumus, 9 knace/ Epemun B.B., Ky3smenko H.E., /Ipo3noB A. A. u apyrue; moj
penakiueit Jlynuna B.B., AkumonepHoe o61iectBo «31arenbeTBo

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Metoauyeckoe nocooue k yueonuky "Xumus 9 knacc" no pea. B.B. Jlynuna./
Epemun B.B., [Ipo3nos A.A., Kepumos 2.10. AO "IIpocsemieHue"
Meroanueckoe nmocodue k yueOnuky "Xumus 9 knacc” no pen. B.B. Jlynuna./

Epemun B.B., [Ipo3noB A.A., Kepumos 3.10. AO "IIpocsemienue"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

Sxnacc, HOK, ®I'NC "Mos mkona"






