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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMHH Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TPEOOBAHMI K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTENbHON MpPOrpaMMBbI
OCHOBHOTO 001ero oopaszoBanus, npeacraBieHHbIX B ®I'OC OO0, a takxke Ha OCHOBE
denepanbHOIl paboyeil MporpaMMbl BOCIIUTAHUS U C YUETOM KOHIICTIIIMH MPENOaBaHUs
ydyeOHOro nmnpeamera «XuMuUs» B 00pa3oBaTeNbHBIX oOpraHu3auusx Pocculickoi
Denepanuu.

[Tporpamma mo xumuu Aa€T MpEACTaBICHHUE O 1EJIAX, 00IIel cTpaTerun o0y4ueHus,
BOCIUTAHMS U pa3BUTHs 00yUalOIIKUXCS CPEICTBAMU y4eOHOr0 IpeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE TMPEIMETHOE COJAEpKaHHUE, IMPEAYCMAaTPUBAET pACHpPENEICHUE €ro Io
KJIaccaM U CTPYKTYpHUpPOBAHUE 1O pazjieiaM M TeMaM MPOTrpaMMBbI IO XUMHUH, OIIpeIeseT
KOJIMYECTBEHHbIE W KA4YEeCTBEHHbBIE XapAaKTEPUCTUKH COJEPKAHMS, PEKOMEHIYEMYIO
MOCJICIOBATENIbHOCTh ~ W3Y4YEHUS  XUMHU € Y4€TOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU Y4eOHOTro Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH
00y4JarImuxcs, ONMpeeNsieT BO3MOXKXHOCTH TMpeAMeTa IJs pealu3alii TPeOOBaHHWM K
pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTENbHOM MpOrpaMMbl HA YPOBHE OCHOBHOI'O
oOuiero o0pa3oBaHusl, a TaKKe TpeOOBaHUM K pe3yibTaTaM OOy4YEHHS] XUMUU HA YPOBHE
1ese M3ydeHus IpeiMeTa U OCHOBHBIX BUJIOB y4eOHO-TIO3HABATEIBHON NEATEIbHOCTU
00y4aroIerocst Mo OCBOCHUIO Y4eOHOTO COJIep KaHMUS.

3HaHUE XUMHH CIYXHUT OCHOBOM [yt  (OPMHUPOBAHUS  MHUPOBO33PEHHUS
oOydaroIerocsi, ero MpeacTaBIeHU O MaTEepHAIIbHOM EJUHCTBE MHUpPA, BAXHYIO POJb
urparT QGopMuUpyeMble XUMHUEH MPEACTABICHHUS O B3aUMOIPEBPAIICHUSIX SHEPTHUH U 00
HBOJIIOLIMM BEIIECTB B MPUPOJE, O MYTAX PEIICHUs TT00aIbHBIX MPOOJIEM YCTOWYUBOIO
pa3BHUTHUSL YEIIOBEUYECTBA — CBHIPHEBOM, JHEPreTHYECKOW, MUIIEBOM M 3KOJOTMYECKOM
0e301acHOCTH, MPOOIIEM 3PABOOXPAHEHUSI.

N3yueHne xumun:

CIOCOOCTBYET peau3allMi BO3MOXHOCTEH il caMopa3BUTHS U (HOPMUPOBAHUS
KYJbTYPBI TUUYHOCTH, €€ 00111el 1 (PYyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (OpMHUpOBaHHME MBIIUICHHS W TBOPYECKUX CIOCOOHOCTEH
oOy4JaloIuxcsi,  HAaBBIKOB  UX  CAMOCTOSITENIbHOM  yuyeOHOM  N1eATeIbHOCTH,
DKCIIEPUMEHTAIBHBIX M HMCCIIENOBATEIbCKUX  YMEHUN, HEOOXOAMMBIX KaKk B
MIOBCETHEBHOMW KU3HU, TaK U B IPO(HEeCCHOHANTBHON JACSITEIIbHOCTH;

3HAKOMHUT €O CHenu(UKOW HAYYHOTO MBIIUICHUS, 3aKJIaJblBaeT OCHOBBI
LEJOCTHOTO B3IJIAJa HAa E€AUHCTBO NPHUPOJABI M YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM
ATarnoM B (POPMUPOBAHUU €CTECTBEHHO--HAYIHON TPAMOTHOCTH O0YYarOIINUXCS;

CIocOOCTBYET (DOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAHMSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B JKOJIOrMYecKoe oOpa3zoBaHUE
00ydJaromuxcs.

JlanHple HampaBieHHs B OOyYeHHMH XHMHU O00€CNeuMBaIOTCA Crenu(puKoi
coJiep>KaHusl Y4eOHOTO MPeMETa, KOTOPBIN SBISETCS NEAarornuecku aJanTHPOBAHHBIM
oTpakeHHeM 0a30BOM HAyKU XMMHUHU Ha OTNPEJICIIEHHOM 3Tare e€ pa3BUTHSI.

Kypc xumMuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMbl NEPBOHAYAIbHBIX MOHATHUM XHUMHUHU, OCHOB
HEOPraHMYECKOW XUMHUU U HEKOTOPBIX OTACNbHBIX 3HAUMMBIX MOHSITHI OpraHUYecKou
XUMHH.



CTpykTypa coAep)KaHUs MPOrpaMMbl IO XUMHUU CGHOPMHUpPOBaHA HA OCHOBE
CUCTEMHOro nojxoja k e€ uzyuenuto. CopepxaHue CKIaAbIBACTCS U3 CUCTEMbI MOHSATUI
0 XMMHYECKOM 3JIEMEHTE U BEILIECTBE M CUCTEMBI IIOHATUA O XUMUYECKOHN peakuuu. O6e
ATHU CUCTEMBI CTPYKTYpPHO OPTraHHU30BaHbI MO MPUHIIMIY IMOCIEAOBATEIHLHOTO PA3BUTH
3HaHUN HA OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJICKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

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

— Y4YEHUS O CTPOCHUU aTOMa U XMMUYECKOU CBSI3U;

— IPEJCTaBICHUM 00 3JEKTPOTUTUIECKOM TUCCOIMAIINU BEIIECTB B PACTBOpax.

TeopeTnueckue 3HaHUs pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH NOJYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, PA3BUBAIOTCS MOCIIEOBATEIILHO OT OAHOIO YPOBHS K IPYrOMY,
BBINIONHSAS (YHKIMKU OOBSCHEHUS U TMPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS U
BO3MOYXHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TIOTyYEHUS U3Y4aeMbIX BEIIECTB.

OcBoeHune nporpaMMbl 0 XMMHUHM CIIOCOOCTBYET (POPMUPOBAHMIO MTPEACTABICHUS O
XUMHUYECKOW COCTABIIAIONICH HAYYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOW ITPUPO/IBIL,
[IEHHOCTHOTO OTHOIIIEHUSI K HAYyYHOMY 3HaHUIO U METO/aM TO3HaHus B Hayke. M3yueHue
XUMUHU MPOUCXOJIUT C TIPUBJICUCHUEM 3HAHUH U3 paHEee U3YYCHHBIX YUYCOHBIX MPEAMETOB:
«Oxpyxaronmi mup», «buonorus. 5—7 knacce» n «Pu3nka. 7 Kiracey.

[Tpy m3ydeHHN XUMHUU MPOUCXOAUT (HOPMUPOBAHUE 3HAHHI OCHOB XHUMHYECKOU
HAyKH KakKk o0O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JesSTEIbHOCTH
YeJlloBeKa W KakK OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTyphl. 3anaya y4eOHOTO
npeaMera COCTOUT B (POPMUPOBAHUM CHUCTEMbl XMMHUYECKHX 3HAHMM — Ba)KHEHIIMX
(dakToOB, TOHSITHI, 3aKOHOB M TEOPETHUYECKUX IOJOXKEHUH, JOCTYMHBIX OO0OOIICHUI
MHPOBO33PEHUECKOTO XapaKTepa, si3blka HayKH, B MPHUOONIEHWHW K HAYyYHBIM METOJaM
MO3HAHMUS TIPU M3YYCHUU BEIIECTB M XUMHYECKUX peakuuil, B (OPMHUPOBAHUH U
pPa3BUTHUU TIO3HABATEIBHBIX YMEHHH M HMX NPUMEHEHHH B Y4eOHO-TIO3HABATEIHHOWU W
y4eOHO-UCCIEA0BATENBCKON JAESITEIbHOCTH, OCBOEHUHU TIPABHII 0€30MacHOr0 O0paIieHus
C BelIecTBaMH B MIOBCEIHEBHOM KU3HHU.

[Ipy wW3ydeHHM XUMUU HA YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs BaXHOE
3HaYeHUE MPUOOPEITH TaKue Ied, KaK:

— ¢GopMHUPOBaHHE HWHTEJUICKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIBHOMY TMPUHSATHIO  PEIICHUH,
CIIOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSFOIIMMCS YCIIOBHSIM JKU3HHU;

— HAIPABJIICHHOCTh OOYYEeHHsI HA CUCTEMATHYECKOEe MPHOOIICHHEe 00ydJaromuxcs K
CaMOCTOSITEIbHON TMO3HABATENBHOM JI€ATEIBbHOCTH, HAYYHBIM METOJaM IO3HaHUS,
(GbOopMUPYIOIIMM MOTUBAIIUIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

— obecrieyeHne YCIOBHH, CHOCOOCTBYIOIIMX NPUOOPETEHUIO OO0YyYarOMIMMUCS
OMbITa Pa3HOOOPA3HON AEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIOYEBBIX HABHIKOB
(KJTFOUYEBBIX KOMIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE ISl PA3JIMUHBIX BUIOB
JeSATETbHOCTH;

— (hopmupoBaHue o61IeH PYHKITMOHATLHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH,
B TOM YHCJIE€ YMEHHUI OOBSICHITH U OLEHUBATH SIBJICHUS OKPY>KAIOLIEro MHUpA, UCIIONb3Ys
3HaHUS U OMbIT, MOJYYEHHbIE NMPU H3YYCHUU XUMUH, NPUMEHSITh UX NPU PEIICHUH
po0JIeM B MOBCEIHEBHOM XKU3HU U TPYI0BOU JIEATEIbHOCTH;

— (opmupoBanue y oO0y4aroumxcs T'YMaHUCTHYECKUX OTHOIICHWM, MOHWMaHUS
[EHHOCTH XHWMHUYECKUX 3HAHUM i1 BBIPAOOTKH 3KOJIOTMYECKH IIeJIeCO00pa3HOro



MOBEJIEHUS B OBITY U TPYJIOBOM JEATEILHOCTU B LIENIIX COXPAHEHHSI CBOETO 370POBbS U
OKPY’KAIOIIEH MPUPOIHOMN CPEJIbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCITUTAaHUIO HAa OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX I[EHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MpOGUIIs U HANPABICHHOCTH JaJIbHEUIEro 00y4eHusl.

OO6miee yuciaO 4acoB, OTBEACHHBIX JIA M3YyUYECHHUS XUMHUU HA YPOBHE OCHOBHOIO
obirero obpaszoBanus, cocrapisgeTr 136 yacos: B 8 kinacce — 68 yacoB (2 yaca B HEJIETIO),
B 9 kyacce — 68 yacoB (2 yaca B HEJIEINIO).

COILEPKAHUE OBYUYEHUSA

8 KIIACC

[lepBoHayabHBbIE XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Posb XMMUN B )KU3HU 4Y€JI0BEKAa. XUMHUSI B CUCTEME HayK. Tena u
BelecTBa. u3nueckre CBOKWCTBA BEIECTB. ArperaTHoe CoCcTosiHUE BemiecTB. [lonstue o
METOJIaX MO3HaHMsI B XUMUU. YucThie BemecTBa U cMmecu. CrocoObl pa3ieieHHsI CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XMMUYECKUX IJIEMEHTOB.
[IpocThie U cl0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumnueckas ¢opmyna. BajaeHTHOCTP aTOMOB XMMHYECKHUX SJIEMEHTOB. 3aKOH
MIOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuTenbHass aroMHass Macca. OTHOCHUTENbHast
MOJIEKYJIsIpHast Macca. MaccoBas J10J1s1 XUMHUYECKOTO JIEMEHTA B COEUHEHUN.

KomnuectBo BemecTa. Monbs. MonsipHas macca. B3anmocBs3b konuyecTBa, MacChl
U YWcIa CTPYKTYPHBIX EIWHMI] BelmiecTBa. Pacdy€rel mo dopmyiaamM XUMHYECKHX
COCIMHCHUM.

DuU3NYECKUEe U XUMUYECKHE SBJICHUA. XUMUYECKasl peaklus U €€ NpU3HaKku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUYECKUe ypaBHeHus. Kiaccudukaiums XUMUYECKUX
peaxiuii (CoeTuHEHUS, Pa3IOKEHHUsI, 3aMellleHrs, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TOCYJIOH, MpaBuiamMu pabOThl B J1a00OpaTopuu M
npuémMamu oOpaimieHust ¢ J1abopaTopHBIM O00OpYyIOBaHUEM, H3yUYEHHUE W ONMUCAHUE
(U3UYECKUX CBOMCTB 00pa3I0OB HEOPraHWYECKUX BEIIECTB, HAOMIOJACHHE (PU3HMUICCKUX
(nyaBiieHWe BOCKa, TassHHE JIbJa, paCTUPaHUE caxapa B CTYNKe, KUIIEHUE W KOHJICHCAIIHs
BOJbI) M XUMHUYECKUX (TOpEeHHE CBEYHM, MPOKAJUBAHHE MEIHONW TMPOBOJIOKH,
B3aUMOJICIICTBUE MeJla C KHUCJIOTOM) SIBJICHUM, HAOMIOJEHHE U OMUCAHHWE IPU3HAKOB
IPOTEKaHWd XHMMHMUYECKHX peakuuil (pa3joKeHue caxapa, B3aUMOJEWUCTBHE CEPHOUN
KHUCTIOTBI C XJIOpUAOM Oapus, pasnoxkeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aMMOJICHCTBUE Kee3a ¢ pacTBopoM conu Meau (1), u3ydeHue crocoOoB paszaeneHus
cCMeceli: ¢ TIOMOIIBI0 MarHuta, QUIBTPOBAHWE, BBIAPUBAHUE, JTUCTHILISALNSA,
xpoMartorpadus, MPOBEJACHUE OYHCTKA TOBAPEHHOM CONM, HAONIOJEHUE U OIMCaHHE
pe3yabTaTOB TMPOBEJCHHS ONbITa, WUIIOCTPUPYIOIMIETO 3aKOH COXPAaHEHHUS MacChl,
CO37aHKE MOJEJIEN MOJIEKYJ (ILIAPOCTEPIKHEBBIX ).

Baxueiimue npeacTaBuTe/ M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3J€MEHT M IpOCTOE
BemiecTBO. HaxoxxneHue kuciopona B mpupoze, (pU3MvecKkne M XUMUYECKHUE CBOMCTBA
(peaxuu ropenusi). Oxkcunsl. [lpumenenne kucmopoaa. CrocoObl MOTy4eHHs: KUCI0OPOoaa
B jaboparopuu M mpombliluieHHOCTH. KpyroBopor kucimopoaa B mpupoge. O30H —
IJIOTPOIHASE MOJU(UKALIMS KUCIOPOIa.



TemnoBo#t 3¢ (hekT XUMUIECKON peakIiy, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U
SHAOTEPMUUYECKUE peakUnu. TOIMINBO: Yrojib U METaH. 3arpsA3HEHUE BO3/lyXa, YCUICHUE
HNapHUKOBOTO 3(pdekTa, pa3pylieHHe 030HOBOTO CIIOSL.

Bomopon — anemeHT M mpoctoe BemecTBo. HaxokaeHne BoaopoJa B NPUPOAE,
dbusznueckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI moiyueHus. Kuciotsl u
COJIH.

Mounsipabiii 00bEM ra30B. Pacy€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BOoAbl. Boma kak pactBopurens. PactBopsl. HachllieHHbIE 1
HEHACBIIIEHHbIE pacTBOPbI. PacTBOPpUMOCTH BellecTB B BoJe. MaccoBas /10715 BELIECTBA B
pacTBope. XuMuyeckue cBoicTBa Bojbl. OcHOBaHus. Poiib pacTBOpOB B MpUpOAE U B
KU3HU denoBeka. KpyroBopot Bojbl B pupoje. 3arpsi3HeHHe NMPUPOAHBIX BoA. OxpaHa
Y OYUCTKA IPUPOIHBIX BOI.

Knaccudpukanuss Heopranuueckux coenuHeHuid. Oxcunpl.  Krnaccudukanus
OKCH/IOB: coJieoOpasyronue (ocHOBHBIE, KHUCJIOTHBIE, am(doTepHBIC) u
HeconeoOpasyrone. Homenkmarypa okcuioB. PU3WUYECKHEe U XUMHUYECKHE CBOMCTBA
okcu0B. [lonyyenue okcuIoB.

OcHoBanus. Knaccudukarusi OCHOBaHH: METOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenkmarypa ocHoBaHuil. PU3WYECKME W XHUMHUYECKHME CBOMCTBA OCHOBAHUIA.
[TosmyuyeHne OCHOBaHUU.

Kucnotel. Knaccupukanuss xucnor. Homenknatypa kucior. dusudeckue u
XMMHYECKHE CBOMCTBA KUCHOT. Psan aktuBHOocTH MeTaiuioB H. H. bekerosa. [lomyuenue
KHCJIOT.

Comun. Homenknatypa coineil. ®usnueckue M XHUMHUYECKHE CBOWCTBA COJIEH.
[Tonyuyenue coneil.

['eneTnueckas CBA3b MEXIY KJIaCCaMU HEOPTraHUYECKUX COCUHEHUM.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE OIPEICIICHUE COJAEPkKAHUS KHUCIOpPOJa B BO3JYyXe, IOJIyYEHHE,
coOupaHue, pacrno3HaBaHWE€ W H3Y4YEHHE CBOMICTB KHUCJIOpoJa, HaOIOJIEeHUE
B3aUMOJICIICTBUS BELIECTB C KUCIOPOJOM U YCJIOBHUS BOSHUKHOBEHUS U MPEKpAICHUS
ropeHus (moskapa), O3HAKOMJICHHE C 0OpasllaMu OKCHIOB W OINMUCAHUE HMX CBOWCTB,
MoJIydeHue, COoOMpaHHe, paclo3HABaHME W HU3Y4YEHHE CBOMCTB BojJopoaa (TopeHue),
B3auMojeiicTBue Bojgopoaa ¢ okcugomM wmeau (ll1)  (BO3MOXXKHO HCHOJIB30BaHUE
BUJICOMATEPUAIOB), HAOIIOJeHHE O00pasloB BEMIECTB KOJUYECTBOM |  MOIb,
UCCIIEIOBAaHUE OCOOEHHOCTEW pPACTBOPEHHS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIMPENECIEHHON MAaCCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA,
B3aUMOJCIICTBHUE BOJBI C METAJJIAaMU (HATPUEM U KalibLiueM) (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEpPHUAJIOB), MCCIEIOBaHHE OOpa3lloB HEOPraHMYECKUX BEIIECTB PA3THUYHBIX
KJIAaCCOB, HAOJIOJICHHE W3MEHEHHUS OKpPAaCKW WHJIUKATOPOB B pPacTBOpaxX KHUCIOT |
niesioue, u3ydeHue B3aumojencTBus okcuaa Meau (1) ¢ pactBopom cepHON KHCIIOTHI,
KHCJIOT ¢ METAJUIaMH, PEaKLIMi HEUTPAJIN3aLMH, [T0JIy4YE€HUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHUE OJIHOTO METaJljia JIPYTUM U3 PacTBOpa COJIH, PEUICHUE IKCIIEPUMEHTAIBHBIX
3a/1a4 1o Teme «BakHellne Ki1acChl HEOPTaHUYECKUX COCIUHEHUIN.

Iepuoanvecknii 3axkoH u [lepuoauyeckas cucreMa XMMHUYECKHUX 3J1eMeHTOB /I,
N. MengeneeBa. CrtpoeHue aroMoB. XuMUYeCKass CBsA3b. QOKHCIUTENbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIIUN



[lepBble MOMBITKU KiIacCU(UKALMUA XUMUYECKUX 3eMeHTOB. [loHsTHe 0 rpymnmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIC U MIEITOYHO3EMENbHBIE METAILJIbI, TaJIOTEHbI, UHEPTHHIE
rasbl). JE€MEHThI, KOTOpbIe 00pa3yloT aMm(pOTEPHbIE OKCUABI U TUAPOKCHUIBI.

Ilepnonnueckuii 3akoH. Ilepmonnueckas cucrema xumudeckux anemeHtos JI. U.
MenpeneeBa. Koporkonepuonnas u anuHHomepuoaHas ¢opmbl  [lepuoanueckoit
cucTeMbl XuMuuyeckux aeMeHToB . 1. Menneneesa. [lepuoasl u rpynmbl. @usnyeckuit
CMBICIT ITIOPSAKOBOTO HOMEPA, HOMEPOB MIEPUOJIa U TPYIIBI JJIEMEHTA.

Crpoenue aromoB. CocTtaB atoMHbIX sifep. M3orombl. OnekTponbsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBBIX 20 XUMHUYECKUX 3eMeHTOB llepmonnueckoi
cucreMbl [J[. M. MenneneeBa. XapaKTepUCTHKAa XHMHYECKOTO DJJEMEHTAa IO €r0
nosioxkeHunio B Ilepuonnueckoit cucreme l. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHMs paJdyca aTOMOB XHMHYECKHX DIIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMUYECKUX CBOMCTB I10 TPyIIaM U Mepruoaam.

3nauenue Ilepumoamueckoro 3akoHa u llepuogmyeckoil CUCTEMBI XUMHYECKHX
3JIEMEHTOB ISl Pa3BUTHS HayKu U npakTuku. [. 1. MeHnneneeB — yu€HbI U TpXXJaHHH.

Xumuueckas  cBs3b. KoBanmeHnTHas  (monsipHass W HEMOJSIpHAsl)  CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AIEMEHTOB. MIOHHas CBA3b.

Crenenp okucieHus. OKHCIHUTENbHO--BOCCTAHOBUTENIbHBIE peakiuu. [Ipoueccs
OKHCJIEHUS U BOCCTAHOBJICHUS. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuyeckuit IKcnepumeHm:

u3ydeHrne oOpaslloB BEIIECTB METAIJIOB M HEMETAJJIOB, B3aWMOJICHCTBHE
TUAPOKCHIa I[MHKAa C pPacTBOpaMM KHUCJIOT U IIEJIOYEH, IMPOBEJCHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
peaKIu pa3I0KeHUs], COSTUHECHHS).

Mesrcnpeomemmnuwie ceasu

Peanuzanusa MexXnpeIMEeTHBIX CBsSI3ed MpU M3YYEHHMM XHUMUU B 8§ Kjacce
OCYIIECTBIISIETCS Yepe3 UCTIOIB30BaHNE KaK OOIINX €CTECTBEHHO--HAYYHBIX MMOHSATUH, TaK
U TIOHATHH, SIBIISIFOIIUXCS CUCTEMHBIMHU ISl OTACJBHBIX MPEIMETOB €CTECTBEHHO--
Hay4HOIO LUKJIA.

OO61mue ecTeCTBEeHHO--HayYHbIE TTOHSTHS: HAyYHBIH (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHajau3, CHHTE3, KiIaccuuKaius, TMEePUOAUIYHOCTb, HAOIIOICHHE, OSKCIEPUMEHT,
MOJIETTUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHHE.

®dusuka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJUJ, U30TOIBI,
pPaJIMOAKTUBHOCTh, MOJIEKYJIa, DJJEKTPUYCCKUN 3apsiji, BEHIECTBO, TeEl0, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBa, Ta3, (U3MYECKHE BEJIWYWHBI, CAUHUIIBI U3MEPEHUS,
KOCMOC, IUTaHETHI, 3BE3151, COHIIC.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusa: atmocdepa, rugpocdepa, MUHEpaAIbl, TOPHBIE MOPOJbI, MOJIE3HBIE
HCKONIa€Mbl€, TOIJIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKas peaKkuus

[Tepnoguueckuin 3akoH. [lepuoguueckas cucrema XUMHUYECKUX 3iemeHToB [ .
MenpeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHHHM CBOWCTB XMMHUYECKHX
AJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, KA, KAJIBLUA U UX COCIUHEHUNA B COOTBETCTBHUH C
MIOJIOXKEHNEM 3JIEMEHTOB B [leproanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.



CrpoeHue BellecTBa: BUbl XMMUUECKON CBSI3U. THIIBI KPUCTAIUNIMYECKUX PEILETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIMA KPUCTAUIMYECKON PEMETKH U BUOA
XUMHYECKOU CBSI3H.

Knaccupukanuss W HOMEHKIaTypa HEOPraHMYECKUX BELIECTB. XHUMHUUYECKHE
CBOICTBA BEIIECTB, OTHOCSIIUXCS K Pa3IUYHBbIM KJIacCaM HEOPraHMYECKUX COEIMHEHUH,
Tr€HETUYECKas CBSI3b HEOPTraHNYECKUX BEIIECTB.

Knaccupukanuss XMMHUYECKUX peakUMi MO pa3iIMYHBIM IpHU3HAKaM (110 YUCILY U
COCTaBYy Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, M0 W3MEHEHHIO
CTENEHEe OKUCJICHHS XUMUYECKUX OJJIIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTajan3aTopa). JK30- U S3HI0TEPMHUYECKHUE PEAKLIUU, TEPMOXUMHUECKHE YPABHEHUS.

[TonsiTue o ckopocTH XuMU4eckodl peakuuu. IloHsTne 00 o0O0paTUMbBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOTEHHBIX U TETEepPOTEeHHBIX
peakuusax. Ilonstue o karanuze. [loHATHe O XUMUYECKOM paBHOBecHH. DPaKTOPHI,
BIIUSIOLIME HA CKOPOCTh XUMUYECKOM pEeaKIMK U MOJI0KEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM peakunu. COCTaBICHUE YPABHEHUM OKHUCIUTEIBHO--
BOCCTAaHOBUTEJBHBIX PEAKIUI C UCIIOIb30BAHUEM METO/1a AIEKTPOHHOr0 OajaHca.

Teopust HPAEKTPOIUTHUECKOM JUCCOUMAIMU. OJIEKTPOJUTHI U HEDIICKTPOJMTHI.
Kartvonbsl, aHuOHbl. MexaHu3M JAUCCOLMAMU BEUIECTB C pa3IMYHBIMU BUIAMU
XxuMHuueckoi cBs3u. CteneHs auccoranui. CUIbHbBIE U ClIa0ble AIEKTPOIHTHI.

Peakiiun woHHOro oOMeHa. YCIOBUS TPOTEKaHUs PEAKIUA HOHHOTO OOMEHa,
MOJIHBbIE U COKpalI€¢HHbIE HOHHBIE YpaBHEHUs peakuuil. CBOICTBAa KUCIOT, OCHOBaHUHN U
coJieil B CBETE NPEJICTaBIEHUN 00 AIEKTPOIUTHUECKOW auccorumanuu. KadecTBeHHbIE
peakuuu Ha MOHBI. [IoHATHE O TUAPOIH3E COTEeH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEISIMHU KPUCTAUIMYECKUX PEUIETOK HEOPraHNYECKUX BELIECTB
— METaJNIOB U HEMETAJUIOB (rpaduTa M anmasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHS),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW pEaKIMU OT BO3ACHCTBUS
pa3nuyHbIX  (AKTOPOB, HCCIENOBAHHE DJICKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
npouecca AMCCOLUMALMU KHUCIOT, LIeIoYed U cosield (BO3MOXKHO HCIIOJIB30BAHUE BHUJIEO
MaTEepUaJIOB), MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOMIMUX MPU3HAKU MPOTEKAHUS PEaKui
HOHHOTO oOMeHa (oOpa3oBaHHE OCajKa, BBIJEICHUE Ta3a, 00pa30BaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
peakluy pPa3NOoKEHUS, COCAUHEHUS), pACIO3HABAHWE HEOPTraHWYECKUX BEILECTB C
MOMOMUIBIO0 KAUECTBEHHBIX PEaKlMii Ha HOHBI, pElIeHHE SKCIIEPUMEHTAIbHBIX 3aa4.

HemeTaJliibl M MX COeIMHEHUS

OO0mas xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHbIE
creneHn okucienus. CTpoeHrne U pU3nYecKrue CBOWCTBA MPOCTHIX BEIECTB — rajOreHOB.
XUMUYECKHE CBOMCTBAa Ha MpuMepe XJopa (B3aUMOJEHCTBHE C MeTajulaMH,
HeMeTalulaMu, mienoyamMu). XiaopoBogopoa. ColisiHas KHUCIIOTa, XMMUYECKUE CBOMCTBA,
NoJy4eHue, IpuMeHeHue. JleiicTBue Xjaopa U XJOpOBOJOPOJAa HA OPraHM3M YEJIOBEKa.
Baxkneiiine XJ0puibl ¥ UX HAX0XKIACHUE B IIPUPO/IE.

O61uas xapakrepuctuka 3neMeHToB VIA-rpynmbsl. OcCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoenne U GU3NIEeCKre CBOMCTBA MPOCTHIX BEIIECTB
— KUCJIOpOoJa U cepbl. AJUIOTpONHbIE MOAU(PUKALIUY KHUCIOpOAa U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOJOPO/I, CTpOEHUE, PU3NUECKUE U XUMHUUECKHe cBOMCTBAa. OKCHUIbI
cepbl Kak MPEICTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KucioTa, (usmueckue u



XUMHUYECKHE CBOMCTBA (OOIIME Kak MpeACTaBUTENS Kacca KUCIOT U Crelu]uueckue).
XUMUYECKHE PEaKIuu, Jiekallhue B OCHOBE IPOMBIIUIEHHOTO CIoco0a MOTydeHus
cepHoit kucnotel. [Ipumenenue cepHoit KucaoThl. ConM CEepHON KUCIOTHI, KAYECTBEHHAS
peakuus Ha cynb(aT-uoH. HaxoxaeHue cepbl U €€ COeUHEHUN B IpUpoe. XUMHUECKOE
3arpsi3HEHUE  OKPY)KaloIIed Cpelabl COCIWHEHUSMU cepbl (KUCIOTHBIE JTOXK[IH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIICHHUS.

OO61as xapakrepuctuka 371eMeHTOB VA-rpynmnbl. OcCOOEHHOCTH CTPOECHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paclpocTpaHeHHe B Mpupoje, GU3NuecKue u
XUMHUYecKkre cBoiicTBa. KpyroBopor azora B mpupoae. AMMHAK, ero (usmdeckue u
XUMHUYECKHE CBOWCTBA, MOJIyueHHE W mpuMeHeHue. Conu aMMOHUS, UX (U3HYECKHE U
XUMHUYECKHE CBOICTBa, npuMeHeHHe. KauecTBeHHas peakiusi Ha HOHBI AMMOHUS.
A3oTHas kucjora, e€ TmoiiyueHue, PU3NUecKue M XUMUYECKHue CBOMcTBa (oOIIue Kak
MpeICTaBUTENs Kilacca KUCIOT U crienuduueckue). Vcmonap3oBaHne HUTPATOB U COJEH
aMMOHMSI B KauyecTBE MMHEpaJbHBIX yAOOpeHH. XUMHUYECKOEe 3arpsi3HEHue
OKpYXaloliei cpeapl COCNMHEHUSIMU a30Ta (KUCIOTHBIC JOXIH, 3arpsi3HEHHE BO3/yXa,
mouBel M BogoéMoB). docdop, amtorponHbie Moaudukanuu dochopa, pusnueckue u
xumuueckne cBorctBa. Oxcun ¢ocdopa (V) u dochopnas kuciaora, Gu3HUECKUE U
XUMUYECKHEe CBOMCTBa, monydeHue. HcmonszoBanue ¢dochartoB B KadyecTBe
MUHEPATBHBIX YI00PEHUI.

O6mas xapakrepuctuka 3neMeHToB |V A-rpymmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble  CTENEHM  OKHUCIECHUA.  YTIEepoJ,  aUIOTPOIHbIE  MOAU(PUKALINH,
pacrpocTpaHeHue B TNpupoae, (U3NYecKue M XUMHUYECKHUE CBOWCTBA. AJcopOuus.
Kpyrosopot yrinepoga B mpupone. Okcuabl yriepoaa, ux (pu3nyeckue U XUMHUECKUe
CBOIICTBA, IEHCTBUE HA JKUBbIE OPraHU3MBI, NIOJYYEHUE U MPUMEHEHHE. DKOJOTUYECKUE
npoOneMbl, cBsizaHHBIE ¢ okcunaoM yriaepona (1V), rumoreza rino0ambHOTO MOTETUICHUS
KJIUMaTa, MApHUKOBBIA 3¢¢dekT. YrompHas KuCIOTa U €€ CoNld, UX (PU3NYECKUue U
XUMHYECKHE CBOWMCTBA, MOyYeHHE U MpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHBIC TOHATHUS 00 OPTraHUYECKUX BEHIECTBAX KaK O COCAMHEHHSX
yraepoga (MeTaH, 3TaH, STWJIEH, alETHJIEH, 3TaHOJ, TJIULEPHUH, YKCYCHas KHCIIOTA).
[TpupoaHbIle UCTOYHUKU YTIEBOAOPOJOB (YIrojb, MPUPOIHBINA ra3, HEPTh), MPOIYKTHI UX
nepepadoTku (O€H3MH), UX POJIb B OBITY U MPOMBINUICHHOCTH. [loHsATHE O OHOTOrHYeCKn
BKHBIX BEIIECTBAX: JXHUpax, OelKkax, YIJIeBOJaX — W UX POJIM B KU3HMU YEJIOBEKA.
MatepuanbHO€ €TUHCTBO OPTaHUYECKUX M HEOPTAHUYECKUX COEJIMHEHUH.

Kpemuuii, ero ¢usndeckne u XUMHUUECKHE CBOWCTBA, MOJyYE€HHE W MPUMEHEHUE.
Coenunenust kpeMHusi B npupoje. O6mme npencraBieHus o6 okcuae kpemuaus (1V) u
KpeMHUeBOl kuciore. CHIMKaThl, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiine crpouTenbHble MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. I[Ipobmembl 0e30macHOrO MCIOJIb30BaHUSI CTPOUTENBHBIX MaTepHalioB B
IMOBCEIHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4yeHue O0O0pa3lo0B HEOPraHMYECKUX BEILIECTB, CBOICTB COJSHONM KHCIIOTHI,
NPOBEJICHNE KAUYeCTBEHHBIX PEAKIMA Ha XJOPUA-WOHBI W HAONIONEHUE MPHU3HAKOB HX
NPOTEKaHHUsS, OMBIThI, OTpakarolue (HU3NUUEeCKHe U XUMUYECKHUE CBOMCTBA raJloT€HOB U
UX COCAMHEHMH (BO3MOXHO HCIIOJIb30BAaHUE BHUAECOMATEPHANIOB), O3HAKOMIIEHHUE C
oOpa3iamMu  XJIOpUAOB (TajJOT€HHUJIOB), O3HAKOMIIEHHE C o0pa3uamMu cepsl U €€



COeIMHEHUsIMA (BO3MOXKHO HCIOJIb30BAaHHUE BHIEOMATEpUAIOB), HAOIIOIEHHUE MpoIecca
oOyrinuBaHus caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOTHI, U3yYEHUE
XUMHUYECKUX CBOWCTB pa30aBIE€HHOM CEPHOM KHUCIIOTHI, IMPOBEJACHHE KaueCTBEHHOU
peakiuuu Ha cyiab(darT-uoH M HaONIOJeHUE MpU3HaKa €€ MPOTEKaHUs, 03HAKOMIICHHE C
bu3MYecCKUMH CBOMCTBaMH a3oTa, (ochopa ©U WX CcoeaAUHEHHH (BO3MOXKHO
UCIIOJIb30BAHUE BUJEOMATEpPUAIOB), 00pa3laMu a30THBIX U (pochopHBIX yHA0OpeHuUid,
MOJIydeHue, CoOMpaHue, pacro3HABaHUE W H3YyUYEHHE CBONCTB amMMUaka, IMPOBEJCHUE
KaueCTBEHHBIX peaKIMii Ha HMOH aMMOHHA U (Qoc]aT-HOH U U3Y4YCHHE MPU3HAKOB HX
MIPOTEKAHUsA, B3aMMOJECUCTBUE KOHIIEHTPHUPOBAHHOW a30THOM KHCIOTBI C MEIbIO
(BO3MOXKHO HCIIOJB30BaHUE BHUICOMATEPHAIOB), U3YUEHUE MOJIeNIed KPUCTATUIMUYECKUX
pemi€Tok anmasa, rpaduta, ¢yiepeHa, O3HAKOMIICHHE C MPOLECCOM aacopOuuu
pPacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM MPOTUBOrasa,
MoJIy4eHHe, COOMpaHHe, pACIO3HABaHHME W W3YYCHHE CBOWCTB YIJIEKUCIIOTO Tasa,
MPOBEACHUE KAYECTBEHHBIX pEaKIMii Ha KapOOHAT W CWIMKAT-HOHBI M HU3Yy4YeHUE
NPU3HAKOB WX  IPOTEKaHUs, O3HAKOMJIEHHE C  NPOAYKUHEH  CHIMKATHOMN
MPOMBILIJIEHHOCTH, PEILIEHHWE OHKCIEPUMEHTANbHBIX 3a7ad 1o Teme «Baxneimme
HEMETAJUIBI U UX COCTUHEHUS.

MeTa/uibl M UX COCUHEHUS

OO0mias xapakTepUCTHKa XUMHYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHH MX
nonoxeHus B Ilepuoamueckor cucreme xumuuyeckux snemeHtoB J[. M. MeunneneeBa u
cTpoeHuss atoMoB. (CTpoeHuE MeETAIOB. MeTramnuyeckas CBSI3b W METAJUIMYeCKas
KpUCTAJUIMYECKass pemeTKa. OIEeKTPOXUMUYECKUM pSAJ  HANpsDKEHUH  METaJlIoB.
duznyeckue U XUMUYECKUE CBOMCTBA MeTaioB. O01Ire crocoObl MOTyYeHUsT METAILIOB.
[ToHsiTHEe O KOPPO3UM METAIIJIOB, OCHOBHBIEC CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTanp, 4yTryH, IIOPaTIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY ¥ IPOMBILIIEHHOCTH.

[llenounsle Metaybl: noJiokeHWe B llepronnueckord cucreMe XHUMHUYECKUX
snemeHTtoB JI. M. MeHneneeBa, CTpOEHME HX aTOMOB, HaXOXIECHHE B MPHUPOJE.
dusnyeckue W XUMHYECKHE CBOMCTBa (Ha mpuMmepe Hartpus U Kanusg). OKcuzabl U
TUAPOKCUJIBI HATpUs U Kainsl. [I[puMeHeH e EeT0YHbIX METAIIIOB U UX COCANHEHUMN.

[IlenoyHO3eMeNbHBIE METAJUIBI MAarHWi M KaJdbLMK: MoJiokeHue B [lepuoanueckoit
cucreme xumudeckux sneMeHToB /. 1. MenzaeneeBa, cTpoeHuE UX aTOMOB, HAX0XKICHUE
B npupone. Ouznyeckue M XMMHUYECKHE CBOMCTBA MarHus M Kajblusa. Baxueunmwne
COCIMHEHUsT Kablusg (OKCUJ, TUIAPOKCHH, coyir). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpaHEHHUS.

AnroMuHu#: nosioxkenue B [lepuoandeckon cucteMe XuMuueckux snementon /1. U.
MenpneneeBa, CTpOEHHE aToMa, HaXOXKJIEHUE B Npupoje. PU3NYECKHUE U XUMUUYECKHUE
CBOICTBa aMOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCUA M TUAPOKCUIA AITFOMUHHUS.

Kenezo: nonoxenne B Ilepuoauueckoil cucteMe XumMuyeckux snemeHToB J[. .
MenneneeBa, CTpOEHUE aToMa, HaXOXKJI€HUE B mpupoje. Pu3MyecKue U XUMHUUYECKHUE
cBoicTBa xene3a. Okcunpl, ruapokcuabl u conu xenesa (I1) u xenesa (11l), ux cocras,
CBOICTBA U MOJYYEHHUE.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3llaMi METAJJIOB M CIUIABOB, WX (PU3NYECKUMH CBOWCTBAMH,
U3y4eHUE  PEe3yJbTaTOB  KOPPO3UM  METauioB  (BO3MOXXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHIA KaJbLUs U HATpUs C BOJOH
(BO3MOKHO HMCIOJB30BaHUE BHUJIEOMATEPUAJIOB), UCCIEIOBAHNE CBOMCTB KECTKOM BOJIBI,
mpoiiecca rOpeHHst JKele3a B KUCIOpoie (BO3MOXKHO MCIIOIb30BaHUE BUACOMATEPHUAIIOB),



NPU3HAKOB MMPOTEKAHUS KAYECTBEHHBIX PEaKIil Ha MOHBI: MAarHHs, KaJIbLUs, AIFOMAHUS,
nuHka, kene3a (1) u xenesza (lll), menu (1), HaOmOMeHNE W OMHMCaHWE MPOIIECCOB
OKpalIMBaHUS TUIAMEHN MOHAMU HATPHUA, KaJIWsi M KaIbLUs (BO3MOXKHO HCIOJIH30BAHHE
BUICOMATEPUANIOB), HCCIENOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA AITIOMHHUS W
THIPOKCUIA IIMHKA, pelIeHHEe SKCIePUMEHTANbHBIX 3a1ad 1o TeMe «Baxuelimme
METaJTbl U UX COSTUHEHUS.

XuMHS U OKpyXKAKOUIAs cpeaa

BemecTtBa u MmaTepuansl B IMOBCEJHEBHOM JKM3HM UenoBeka. be3zomacHoe
UCIIOJIb30BAHME BEIECTB M XHUMHUYECKUX peakiuil B ObiTy. IlepBas momomip mpu
XUMHYECKUX 0’KOTaX U OTPABJICHUSAX.

XUMHUYECKOEe 3arps3HEHHE OKpYXKalomed cpeasl (mpedenpHas —AOMycTUMAst
KOHIleHTpanusa BemectB, ganee — I[IJIK). Ponp XuMmuM B pelIeHUH HKOJIOTHUECKHX
poOJeM.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEpHbBIC
MaTepuabl).

Mesxcnpeomemnvle céazu

Peanmu3anuss MeXNpeIMETHBIX CBA3€ld IpU HM3Y4YEHMM XuUMUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHITHHA, TaK
U TIOHSATUH, SIBISIIOIIMXCS CUCTEMHBIMU I OTIENbHBIX MPEAMETOB E€CTECTBEHHO--
HAYYHOTO IHKIIA.

OO011ue ecTeCTBEHHO-HAayUHbIe TIOHSATHUS: HAYUHBIH (DaKT, FMIOTe3a, 3aKOH, TEOpHs,
aHalu3, CHUHTE3, KiaccupuKkauusi, TIEePHOJUYHOCTb, HAOIIOACHNUE, DSKCIEPHUMEHT,
MOJICIUPOBAHNE, W3MEPEHHE, MOJIENb, SIBICHUE, MApHUKOBBIA 3((EKT, TEeXHOIOTHSA,
MaTepHUaIbI.

dusuka: marepus, aToM, 3JIEKTPOH, NMPOTOH, HEHTPOH, WOH, HYKJIWJ, HU30TOIIBI,
pPalMOaKTUBHOCTb, MOJIEKYJA, JIEKTPUUECKUN 3apsijl, MPOBOJHUKHU, MOIYINPOBOIHHKH,
TVDTICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KPUCTAJUIMYECKAass peEIIETKa, CIUIaBbl, (QHU3UUYECKHE
BEJIMYUHBI, EIUHMIIBI HM3MEpPEHHs,, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MI,
Connue.

buomorusi:  ¢otocuHTe3, nBIXaHWe, OWOCdepa, DIKOCUCTEMa, MHUHEpATbHEIC
yI0OpeHHsI, MUKPOIJIEMEHTBI, MaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

['eorpadus: armocdepa, rumpochepa, MUHEPATbl, TOPHBIE MOPOJIBI, IOJIE3HbIE
UCKOITaeMbI€, TOTTMBO, BOJHBIE PECYPCHI.

MNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI ITPOTI'PAMMBI ITIO XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA30OBAHUSA

JJMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIEC PEe3yNIbTaThl OCBOEHUSI IPOrPaMMbl OCHOBHOTO 001Iero o0pa3oBaHus
JOCTUTAIOTCS B XO0J€¢ OOYy4YeHHMs] XMMHUU B €IUHCTBE Y4eOHOW H BOCIUTATEIHHOU
NESATSIIBHOCTH B COOTBETCTBHU C TPAIUIIMOHHBIMH POCCHMCKUMU COIIMOKYJIBTYPHBIMH U
JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, MIPUHSATHIMHU B OOIIIECTBE MPaBUIaMH U HOPMaMU
MOBEJICHUS ¥ CITOCOOCTBYIOT MPOIIECCAM CAMOTIO3HAHMSI, CAMOPA3BUTHS U COITUATA3AIIT
00ydJaromuxcs.



JImaHOCTHBIE pe3yIbTaThl OTpaXKaloT TOTOBHOCTh 00yJarommxcs
PYKOBOJICTBOBATBhCSI CUCTEMOM IMO3UTUBHBIX LIEHHOCTHBIX OPHEHTAlMil M pacHIMpeHHe
OTIBITA JICSITETFHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOUIEHHsSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY H
HayYHOMY HacJeIuIo, TOHUMaHUs 3HaYeHHUs] XUMUUECKON HayKU B KU3HU COBPEMEHHOIO
oOmiecTBa, CIOCOOHOCTH BJIAJETh JIOCTOBEPHOM HMH(OpMamMell O NepesoBbIX
JOCTH)KEHUSAX M OTKPBITHUSIX MUPOBOM M OTEUECTBEHHOM XMMUM, 3aMHTEPECOBAHHOCTU B
Hay4YHBIX 3HaHUAX 00 yCTpoicTBE MUpa U OOILECTBA;

2) rpasKAaHCKOro BOCIIMTAHUS:

IPEJCTABICHHS O COUMATBHBIX HOPMaX U MpaBUIaX MEKINIHOCTHBIX OTHOIIICHUH B
KOJIJIEKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTHM B  OOIIECTBEHHO IIOJE3HOH,
yueOHO-HCCIIe10BaTeNIbCKOM, TBOPUECKONW U IPYTHX BUAAX JIEATEIbHOCTH, TOTOBHOCTU K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTM  NpPU  BBIIOJHEHUH  Y4EOHBIX,
NO3HABATEIbHBIX 33]1a4, BHIMOJIHEHUN XUMHUYECKHUX SKCIIEPUMEHTOB, CO3JJaHUN yYEOHBIX
IPOEKTOB, CTPEMJIEHUS K B3aUMOIOHMMAHHUIO M B3aWMOIIOMOIIM B TIPOLIECCE ATOM
y4eOHON NeATENbHOCTH, TOTOBHOCTH OIICHWBATh CBOE TOBEACHHE W TIOCTYNKH CBOMX
TOBApUIIEH C TO3WIUU HPABCTBEHHBIX W TPABOBBIX HOPM C YYETOM OCO3HAHHUSA
HOCJIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PCHUECKUE TIPEACTABICHHUS O BEIIECTBE M XUMHYECKOH peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOIINE OCHOBY
JUI TIOHUMaHMs CYITHOCTH HAyYHOW KapTUHBI MHUpA, NMPEACTaBiIeHHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3AMMOCBS3SIX YEIOBEKa C MPUPOIHOMN Cpenoid, o
POTM XUMUH B TTO3HAHUH ITHX 3aKOHOMEPHOCTEH;

NO3HaBaTEIbHbIE MOTUBBI, HAIIPABJIEHHbIEC HA TIOJYYEHHE HOBBIX 3HAHUM O XMMHHU,
HE00X0AUMBbIE i1 OOBSICHEHUsI HAOII01aeMBIX MPOLIECCOB U SIBICHUH, MO3HABATEIHHOH,
WHPOPMAIIMOHHON ¥ YUTATEIHCKOW KYJIBTYpPhI, B TOM YHCIIC HABBIKOB CAaMOCTOSTEIHHON
paloThI ¢ Yy4ueOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYPOH, JOCTYIHBIMA TEXHUYECKUMU
cpeacTBaMH MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYy4YeHMIO M TMO3HAHHUIO, JIF0OO3HATENBHOCTb, T'OTOBHOCTh U
CIOCOOHOCTh K caMOOOpPa30BaHUIO, MPOSKTHOW M MCCIIEOBATEIBCKON JEATEIBHOCTH, K
0CO3HAaHHOMY BBHIOOPY HANPaBICHHOCTH U YPOBHSI 00Y4EHUs B AajbHEHIIEM;

4) ¢popMupoOBaHHUsI KYJIbTYPbI 310POBBSI:

OCO3HAHHWE IICHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO,
YCTaHOBKHM Ha 3/I0POBBIA 00pa3 *KU3HU, OCO3HAHUE TOCIEACTBHIA U HETIPUSATHE BPEIHBIX
nNpUBbIYEK  (YMOTpeOJIEHUsT  alKOTOJIsL, HApKOTHUKOB, KYpPEeHHs), HEOOXOIMMOCTH
coOro/ieHusT TpaBWiI 0E30MaCHOCTH NP OOpalleHUH ¢ XUMHYECKHMHU BEIIECTBAMH B
OBITY ¥ pealIbHOM KU3HHU;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpPEC K MPAKTUYECKOMY H3YYEHHIO Tpodeccwii M TpyAa pa3IudyHOTO poja,
YBaKEHUE K TPYAY U pe3yjbTaTaM TPYIOBOH AEATEIbHOCTH, B TOM 4YHCJIE HAa OCHOBE
NPUMEHEHHs] TPEAMETHBIX 3HAHUN 1O XMMHH, OCO3HAHHBIA BHIOOP WHAMBHIYaTbHOU
TPAeKTOpUU TIPOJNOJDKEHHsI 00pa3oBaHHMA C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XHUMHH, OOIIECTBEHHbIX WHTEPECOB M MOTPEOHOCTEH, ycrneumHon
npoeCCUOHAIBHON JAEATEeIbHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHMH, TOTOBHOCTb
alanTUPOBATHCS B MPO(ecCnoHaIbHON Cpeie;



6) IKOJIOTHYECKOT0 BOCTIHTAHMS:

HKOJIOTHUECKH IIeJIecO00pa3Hoe OTHOIICHHE K MPHUPOJE KaK UCTOYHHKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHHUS, MOHUMAHHUE LIEHHOCTU 3J0POBOTO M 0€30MacHOro
oOpa3za U3HHU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
MICUXMYECKOMY 3JI0POBbIO, OCO3HAHHME IICHHOCTH COOJIIOJICHUS TpaBHil 0e30MacHOTO
MOBEICHUSI IPU paboOTe C BEIIECTBAMHU, a TAKKE B CUTYAIHMIX, YTPOXKAIOIIUX 3I0POBBIO U
JKU3HHU JIIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJy4aeMble MpPH H3YYECHUU XUMHUHU, IS
pelieHuss 3ajad, CBSA3AHHBIX C OKPYXKAIOMIEH MPUPOJHON CpEeAoi, NJis IOBBILICHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYPhl, OCO3HAHUS TJIOOAIBHOTO XapaKTepa dKOJIOTHYECKUX
npoOjJeM W NyTe HX PEIIeHHs MOCPEICTBOM METOAOB XHUMHH, SKOJIOTHYECKOTO
MBIIUICHUS, YMEHUSI PYKOBOJACTBOBATHCS MM B MO3HABATEIbHOW, KOMMYHUKATUBHON U
COIIMAIbHOM MPaKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB  BBIACISIOT  3HAUYUMbIE IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHbIE TOHATUS (3aKOH, TEOpHs, TMPUHIUII,
rumnoTes3a, (akT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPhIE UCTOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX W MO3BOJSIOT Ha OCHOBE 3HAHMU U3 ATUX
npeaMeTroB (OpMHUPOBATh MPEJACTABICHHE O IEJIOCTHOM HAay4YHOW KapTUHE MHpa, U
YHUBEpCalbHble  yuyeOHble  JeicTBUS  (ITO3HABaTeJIbHbIE,  KOMMYHUKATHBHBIE,
pEerynsiTUBHBIE),  KOTOphle  oOecmeunBaOT  (GOPMUPOBAaHHE  TOTOBHOCTH K
CaMOCTOSITEIHHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOM S TEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCATbHBIE YUeOHbIE [1€iiCTBUSA

ba3zoBble joruyeckue JeMCTBUA:

YMEHHUS MCTOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHUS TP OCBOCHUHU 3HAHMIA:
pacKpbIBaTb CMBICT XUMHUYECKUX MOHATUN (BBIACNATh MX XapaKTepHbIE MPU3HAKU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMH TOHSTHSIMH), HCIOJIb30BAaTh MOHATUA IS
OOBSICHEHUSI OTACNBbHBIX (PAKTOB U SIBJICHUMU, BBHIOMpATh OCHOBAaHUS U KPUTEPUHU IS
KIacCU(UKAIMA XUMUYECKUX BEIIECTB M XHWMUYECKUX PEaKIuil, yCTaHABIMBATh
NPUYMHHO-CIICACTBEHHBIE CBSI3U MEXAY OOBEKTaMH H3YYEHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHusi (MHAYKTUBHBIC, JACAYKTHBHBIEC, IO aHAJOTHUM), JeJaTh BBIBOJABI U
3aKJTIOUCHUS,

YyMEHHE TPUMEHATh B IMpollecCe TMO3HaHUS TNOHATUSA (NpeIMETHbIE U
MeETaIrpeaMETHbIE), CUMBOJUYECKUE (3HAKOBBIC) MOJIETH, HCIOIb3yEMbIE B XHMUH,
peoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHUU MOJICIbHBIC TPEACTABICHUS —
XUMHUYECKUI 3HAK (CUMBOJI DJIEMEHTA), XUMHUecKast (hopMyra U ypaBHEHHE XUMHUECKON
peaklMy — MPU PEIICHUH y4yeOHO-TIO3HABATENbHBIX 3aJlay, C YYETOM 3THUX MOJEIbHBIX
MPEACTaBICHUN BBISBIATh W XapaKTEPHU30BaTh CYIIECTBEHHbIC MPH3HAKH HM3y4aeMbIX
OOBEKTOB — XHWMHYECKHUX BEHIECTB M XUMHUUYECKHUX pEeaKIui, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, NPUYMHHO-CIICICTBEHHBIE CBSI3M U MPOTHUBOPEUUS] B HM3Yy4aeMbIX
npoiieccax U sBICHUSX.

ba3oBble ucciieoBarebCKHe 1eHCTBUA !

YMEHHE HCIOJb30BaTh IIOCTaBJICHHBIE BOMPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHMS, a TAKXKE€ B KAYECTBE OCHOBBI Il (DOPMHUPOBAHUSI THIOTE3bI MO IPOBEPKE
IIPaBUJILHOCTHU BBICKA3bIBAEMBIX CYKJICHUI;

npuoOpeTeHrne OmbITa MO0 I[UIAHUPOBAHUIO, OpraHu3allMid ¢ IPOBEJICHUIO
YUEHUYECKUX SKCIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOJA0M IIpoliecca, CaMOCTOSITEIbHO



IPOTHO3UPOBATH €T0 PE3yNbTaT, POPMYITHPOBATH 0OOOIIECHHS M BEIBOJBI 110 PE3yIbTaTaM
MIPOBEJIEHHOTO OIBITA, UCCIIE0BAaHNUS, COCTABIATh OTUET O MpOIeTaHHOM padoTe.

PatGora ¢ undgopmanueii:

yMEHHE BhIOUpATh, AHAIU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAIIUIO PA3TUUHBIX
BUIOB M (OpM TMpeaCcTaBiCHHs, IONIYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAY4YHO-
NOMyJIsipHAs JIUTEpaTypa XUMUYECKOTO COJIEpP)KaHMsI, CIPABOYHbBIE MOCOOUS, PecypcChl
WuTepHera), KpUTUYECKH  OLIEHWBATh  IPOTUBOPEYMBYIO U  HEJIOCTOBEPHYIO
nHpopMaIuio;

yMEHHE TNPUMEHATHh pa3M4yHble METOJbl M 3alpochl NpU MOUCKE U O0TOOpe
nH(pOpMaIIUKA U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX ISl BBIMIOJHEHUS yU€OHBIX U
MO3HABATENbHBIX 3a/ay OIpPENENEHHOrO0 THUIA, NPUOOPETEHHE ONbITa B 00JACTH
UCIIOJIb30BaHUS  WH(OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,  OBJIaJIEHUE
KYJIbTYpOi aKTUBHOT'O MCIOJIb30BaHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSATEIbHO
BbIOMpATh ONTHUMAJbHYI0 (GOpPMY MNPEACTaBICHUS HHPOPMAUUU U WUIIOCTPUPOBATH
pelaeMble 3a7a4d HECJIOKHBIMH CXEMaMHU, JArarpaMmmamMu, IpyruMu GopMamu rpaguku
U UX KOMOWHAIUSIMU;

YMEHHE  HCNONb30BaTh M  aHANUM3MpOBaTh B  Mpolecce  y4eOHOH
UCCIIEIOBATEIbCKON  JIEATENBHOCTH HMHPOPMALMIO O BIUSHUM HPOMBIIIIEHHOCTH,
CEJIBCKOI0 XO035IICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH TPUPOTHOM CpEeIbl.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE JeiiCTBUS:

YMEHHS 3a/laBaTh BOMPOCHI (B XOA€ AMaora W (WJIM) JUCKYCCHM) MO CYIIECTBY
o0cyxaeMoil TemMbl, (OPMYITHPOBATH CBOM MPEUIOKEHUSI OTHOCUTEIBHO BBITIOTHEHUS
MPEIOKECHHOW 3a/1a4H;

YMEHHS TPECTaBIATh NOJyUYEHHbIE pe3ysIbTaThl TO3HABATEIBHONW NEATEIbHOCTH B
YCTHBIX M THCHBMEHHBIX TEKCTaxX; JeJiaThb MPE3EHTAIUI0 PE3yJIbTAaTOB BBIMOTHEHUS
XUMHYECKOT0 JKCIIepuMEeHTa (J1abopaTOpHOTO OMbITA, JIA0OPATOPHON padOTHI 1O
UCCIICZIOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MPOEKTA);

YMEHUS  y4eOHOTO  COTPYAHMYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
MO3HABATEILHOM M MCCIEI0BATENIbCKON AEATEIbHOCTH IPH PEIICHUU BO3HUKAIOIIMX
npoOyieM Ha OCHOBE y4é€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS MO3MUIMI (00CyXIeHus,
OOMEH MHEHHUSMH, «MO3TOBBIC IITYpMbI», KOOPJIWHAILIUS COBMECTHBIX JICWCTBUH,
oTpe/iesIeHne KPUTEPHUEB MO OLICHKE KayecTBa BHIMOJIHEHHON paboThl U ApyTHE).

Pery/isiTuBHbIe YHUBeEpPCAJbHbIe YUeOHbIe J1eHCTBHS:

YMEHHUE CaMOCTOSITEIbHO ONPEACNATh LeNd JACSTEIbHOCTH, IJIAHUPOBATb,
OCYUIECTBIISITh, KOHTPOJMPOBaTh U TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO
NeSITEeNTbHOCTh, BBIOMpaTh Hanbonee 3((EeKTHBHBIE CMOCOOBI pPEUICHHS YYEeOHBIX W
MO3HABATENbHBIX  3a/1a4, CaMOCTOSITEIbHO  COCTABJISITh WM  KOPPEKTUPOBATh
MPEUIOKEHHBIA aJTOPUTM JCHUCTBUM IPU BBINOJHEHUU 33JaHUM C YYETOM MOJIYyUYECHUS
HOBBIX 3HAaHUU 00 WH3y4yaeMbIX OOBEKTaX — BEIIeCTBAX M peaKlUiX, OLEHUBATH
COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IIeJIM, YMEHUE HCIO0JIb30BaTh M
aHAJIM3UPOBATh KOHTEKCTHI, MPe/jIaraéMble B YCIOBUHU 3a1aHUI.

HPEIMETHBIE PE3YJIBTATDBI

B cocTtaBe mpeamMeTHBIX pe3yJabTaTOB [0 OCBOEHHUIO 00S3aTEIIBHOIO COJEP KAHMS,
YCTaHOBJIEHHOTO JaHHOU (emepasibHON pabodeil mporpaMMoii, BBIIEISIOT: OCBOCHHBIC
o0y4JaIUMHCS HAyYHbIE 3HAHUS, YMEHHUS U CIOCOOBI ACHCTBUM, cnenuduyeckue ajs
peIMeTHOM 00acTu « XUMUS», BUJIbI IEATEIbHOCTH IO MOJIYyYEHUIO HOBOT'O 3HAHUS, €T0O



UHTEPIpPETAINH, MPEOOpa3OBaHUI0 M NPUMEHEHHUIO B PA3IWYHBIX YYEOHBIX M HOBBIX
CUTYaLHsIX.

K koHny oOyueHuss B 8 kJiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YUaAIOIIUXCSl YMEHUI:

®DACKPBIBATE CMBICI OCHOBHBIX XMMHYECKMX IIOHATHHA: aTOM, MOJEKYJIa,
XMMUYECKHI 3JI€MEHT, MPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, CMECh (OJHOPOIHAS U
HEOJIHOPOJHAs1), BaJEHTHOCTb, OTHOCHUTEJIbHAas aTOMHAas W MOJIEKYyJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS MAacca, MaccoBas J0JI1 XUMUYECKOTO DJIEMEHTA B
COCMHEHHUU,  MOJSIpHBIH  00BEM,  OKCHA,  KHCIOTa,  OCHOBAaHHE,  COJIb,
AJIEKTPOOTPULIATENILHOCT, CTENIEHb OKHUCICHMS, XMMHUUYECKasi peaklus, Kiaccupukanus
peaKkuMil: peakund COCIUHEHHUs], PEAKIUU PA3JI0KECHMs, PEaKIUU 3aMEIICHUS, PEaKLUN
oOMeHa, 3K30- U 3HJOTEPMHUUYECKUE PEAKIIMU, TEIUIOBOM 3(PPeKT peakuuu, sapo aToma,
AJIEKTPOHHBIA CJIOM aToMa, aToMHass OpOuTalb, Paguyc aToMa, XUMHUYEcKas CBS3b,
NOJIIpHAs M HEMNoJisipHash KOBAJEHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BEIECTBa (IIPOLEHTHAs KOHIICHTPALHs) B PACTBOPE;

® JUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHN U IPUMEHSTH 3TU
HOHSTHS IIPU ONMCAHUM BEILIECTB U X MIPEBPALLECHUN;

®JICTI0JIb30BAaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBlieHUs (POpMYyJl BEIIECTB U
YPAaBHEHUH XUMHUYECKUX PEAKIUM;

® OIIpENIeNISATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIIEHb
OKHCIICHUSI DJIEMEHTOB B OWHApHBIX COEJUHEHMAX, NPUHAIICIKHOCTh BELIECTB K
OMpeeIEHHOMY  KJIacCy COEAMHEHH 1o ¢opMysiaM, BHJA XHUMHUYECKOW CBS3U
(KOoBaJIGHTHAsl U MOHHASI) B HEOPTaHUYECKUX COCAMHEHMSIX;

epackpbiBaTh  cMbici  [lepmonmueckoro  3akoHa J[. WM. Menneneesa:
JNEMOHCTPUPOBATH TMOHHMMAHUE IEPUOJNYECKON 3aBUCUMOCTH CBOWMCTB XMMMUYECKHX
AJIIEMEHTOB OT UX NOJIOKEHHUs B [lepuoauyeckoi cucreme, 3aKOHOB COXPaHEHUSI MACChI
BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO Y4€HUs, 3aKOHAa ABOraipo;

®OIMCHIBATh M XapakTepuszoBaTh Tabmuunytro (opmy I[lepuoguueckoil cucTeMsl
XMMHMUYECKHX 3JIEMEHTOB: pa3iuyaTh IOHATHS «rjaBHas noArpynna (A-rpynma)» u
«moboynass mnoarpynna (b-rpymnma)», Manele uW  OOJbIIME TEPUOJbI, COOTHOCUTH
0003HayeHMs, KOTOpble UMEIOTcs B Tabnuue «llepuoanueckas cucteMa XUMHUYECKUX
anemenToB JI. M. MenzaeneeBa» ¢ 4YHMCIOBBIMU XapaKTEpUCTUKAaMU CTPOCHUS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB H 3apsa sAapa, oO0IIee 4YHCIO DIEKTPOHOB U
pacnpeieseHIe UX M0 3JIEKTPOHHBIM CIIOSIM);

eKTacCU(UIIMPOBATh XMMHUYECKHE DJIEMEHTBI, HEOpPraHHYecKue BEIIECTBa,
XUMHUYECKHE peaKkluM (110 YHUCIy U COCTaBy YYACTBYIOIIMX B PEAKLUHU BELIECTB, I10
TeroBoMy 3P dekry);

eXapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XHWMHUYECKHE CBOMICTBAa  BEIECTB
Pa3IUYHBIX KJIACCOB, MOATBEpXkAasl OMHCAHUE MPUMEpPaMU MOJEKYJSIPHBIX ypaBHEHUU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIHIA;

®IDOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTHM OT HX Kade€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH ITPOTEKAHMSI XUMUYECKUX MPEBPALICHUN B PAa3JINYHBIX YCIOBUIX;

®BBIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa M0 (OpMyJie COEIUHEHUs, MaCCOBYIO IOJIO
BELIECTBA B PaCTBOPE, IPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakLuu;



®IPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTENBHON JAESITEIBHOCTH — aHaIU3 |
CUHTE3, CpaBHEHHE, OO0O0OIeHne, CHUCTeMaTH3aluIo, KiacCUu(UKAIUIO, BbISBICHUE
MPUYMHHO--CJIEACTBEHHBIX CBA3€H — I W3yYEHHs] CBOMICTB BEIIECTB M XUMHYECKUX
peakuuii, ecTeCTBEHHO-HAay4HbIE METOJbl TO3HaHWs — HaOJII0JEHUE, H3MEPEHHUE,
MOJIETTUPOBAHUE, FIKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

eClIe/IOBaTh MpaBWJIaM TOJb30BAaHUS XUMHUYECKOM mMOCyAod U JabopaTOpHBIM
o0opyZoBaHHEM, a TaKXe IpaBUjaM OOpalleHUs C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKLUHMSAMHU I10 BBINOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX ONBITOB MO MOITYYEHUIO U
coOupaHuio ra3oo0pa3HbIX BemlecTB (BOAOpOJa U KHUCIOpOJa), MPUTOTOBICHHUIO
pacTBOPOB C OMPEACIEHHON MacCOBOW J0JIe PaCTBOPEHHOTO BELIECTBA, IUIAHUPOBATh U
IPOBOAUTh XHWMUYECKHE SKCIIEPUMEHTHI IO PACIO3HABAHMIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TIOMOIIbIO HHIAUKATOPOB (JIAKMYC, PeHOI(PTaNCHH, METHIIOPAHK U APYTHE).

K kxoHmy oOydenuss B 9 KJjacce NIpeaMETHBIE pe3ylbTaThl Ha 0Aa30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHU:

®PACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX TMOHATUNA: XUMUYECKUN 3JIEMEHT,
aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJI0)KHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHHUS, XUMHUYECKas peakius,
XUMUYECKasi CBs3b, TEIUIOBOM A(h(EeKT peakuuu, MOjib, MOJSPHBIH O0BEM, pPacTBOP,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AIEKTPOIUTHYECKAs AMCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, KaTalu3aTtop, XMMUYECKOe paBHOBECHE, oOpaTUMbIe U HEOOpaTHMbIE PEaKIIUU,
OKHUCJIUTEIBbHO-BOCCTAHOBUTENBHBIE PEAKLIUU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKHCICHUE
U BOCCTAHOBJICHHE, aJNIOTPONHs, aM(POTEpHOCTb, XHMMHUYECKas CBA3b (KOBaJIEHTHaf,
MOHHAsI, MeTajlInyeckas), KpUCTAJUIMUecKas pemeTKa, KOppO3Us METaJlIOB, CIUIABBI,
CKOpOCTh XMMHMYECKOW pEaKuu, MNOpeAcnbHo jomnyctumas KoHueHtpauus [IJIK
BELIECTBA;

® WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHSATUM U IPUMEHSIThH 3TH
MOHSTHSA MPU OTTUCAHUU BEIIECTB M X MPEBPAICHUIA;

®JICIIOJIb30BAaTh XMMUYECKYI0 CHMBOJIMKY JJIi COCTaBJI€HUS (OPMYJl BEIIECTB U
YpPaBHEHUI XMMHYECKUX PEAKLINM;

eOMpe/eNATh BAJIEHTHOCTb M CTENEHb OKHCICHHUS XUMUYECKUX DJJIEMEHTOB B
COEJIMHEHUSX PA3IIMYHOTO COCTaBa, MPUHANIICKHOCTD BEIIECTB K ONpEAeIEHHOMY Ki1accy
coenmvHeHU 10 (opmynaMm, BHJA XHUMHYECKOW CBS3U (KOBAJICHTHAs, WOHHAfi,
METaJUIMYeCKas) B HEOPraHWYECKUX COCAUHEHHUAX, 3aps]l HOHA [0 XUMHYECKOH
dbopMyIne, xapakTep cpenbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUN, TUI
KPUCTAITINYECKON PEIIETKM KOHKPETHOIO BEILIECTBA;

epackpeiBaTh cmbici  Ilepmomnueckoro 3akona J[. M. Menngeneesa wu
JIEMOHCTPUPOBATH €r0 MOHMMAaHUE: OMUCHIBATh M XapaKTepU30BaTh TaOIUUHYIO0 (HOpMYy
[leproguueckoil CUCTEMBbl XHMHYECKHMX JJEMEHTOB: pa3jinyaTh TMOHATHUS «TJ1aBHAs
noarpynmna (A-rpynma)» u «mobouynas noarpymma (b-rpynma)», manbie u Oosnblime
NEepUOJIbl, COOTHOCUTH O0O3HAYCHHSI, KOTOPbIE MMEIOTCS B MEPUOJUYECKON Tabmnuie, ¢
YHCJIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsan sjpa, oOliee Yucio 3JIEKTPOHOB U paclpesiesieHue UX IO 3JIEKTPOHHBIM CJIOSM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COEIMHEHUN
B [IpeJIeJIaxX MAJIbIX IEPUOOB U TJIABHBIX NOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;



e KJIacCCU(PUIIUPOBATh XMMHUYECKHE JJIEMEHTHI, HEOPraHWYeCKHe  BEIIeCTBA,
XUMHUYECKHE peakiuu (M0 YMCIy UM COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEII0BOMY 3(PpeKTy, 10 U3BMEHEHHUIO CTETIeHEN OKUCICHHSI XUMUYECKUX SJIEMEHTOB);

® XapaKTEepU30BaTh (OMUCHIBATh) OOIIME U CreUuPUUIECKUe XUMUYECKHE CBOMCTBA
MPOCTHIX M CIOKHBIX BELIECTB, MOATBEPK/asi ONMUCAHUE MPUMEpPAMU MOJECKYISPHBIX U
MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUM;

®COCTaBIISITh YPAaBHEHUS 3JICKTPOJIUTHUYECKONW TUCCOLMALMU KHUCIIOT, IIeNIoUYe u
COJICH, TIOJIHBIE W COKpAIlI€HHBbIC YpaBHEHUS pPEaKlMil MOHHOTO OOMEHa, YpaBHEHHs
peakiyii, MOATBEPKAAIONIUX CYIIECTBOBAHUE T'€HETHUYECKOM CBSI3M MEXKIY BEllleCTBaMU
Pa3UYHbBIX KJIACCOB;

® PacKphIBaTh CYIIHOCTD OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuit
MOCPEJICTBOM COCTABJICHHS JICKTPOHHOTO OajlaHCa dTUX PEAKIU;

®IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOYXHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3TUYHBIX YCIOBHSIX;

® BLIUUCIISTh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3jieMeHTa mo (opmysieé COCIUHEHHS, MAaCCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHHUIO XUMUYECKOU PEAKIIHH;

ecoONIONaTh MpaBWja IOJH30BAHUS XHWMHUUYECKON TMOCYAOH U JabopaToOpHBIM
o0opyZoBaHHEM, a TakKe IMpaBWia OOpaIleHUsI C BEHIECTBAMU B COOTBETCTBHH C
UHCTPYKIUSAMH TI0 BBIMOJHEHHUIO JIA0OPATOPHBIX XUMUUYECKHUX OIBITOB MO MOJTYyYECHUIO U
coOupaHHIo Tra3000pa3HbIX BEIIECTB (AMMHUaKa U YTJIEKUCIIOro rasa);

®IIPOBOJIUTh PEAKIMU, TMOJATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB pa3IMYHBIX
BEIIECTB: PACMO3HABaTh OMNBITHBIM NYTEM XJOpUA-, Opommua-, HOAUI-, KapOoHAT-,
docdar-, cunukart-, cyabdar-, THIPOKCUI-UOHBI, KATUOHBI aMMOHUS U UOHBI U3yUEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIICCTB;

®IPUMEHATh OCHOBHBIC ONEPAlMd MBICIUTENbHON JEATEIbHOCTU — aHajiu3 WU
CHHTE3, CpaBHEHHE, 0000IIeHne, CHCTEMATH3allui0, BBISBICHHEC  IPHYUHHO-
CJIEJICTBEHHBIX CBSA3EA — JUIsI M3YYEHHS CBOWCTB BEIIECTB M XUMHUYECKHUX PEAKIUU,
€CTECTBEHHO-HAyUHbIE METOJIbI TTO3HAHUSI — HAOIIOZICHUE, U3MEPEHHUE, MOJICITHPOBAHNE,
AKCIIEPUMEHT (peajbHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

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

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' 2 ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
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 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE ®opMbl U BHABI
Ne aTra nudpoBLIe KOHTPOJISI
Tema ypoka Konrpoabnbie IIpakruyeckue . p P
n/n Bceero u3yuyeHusi oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[Ipenmer xumuu. Ponap xumuu B bubnuorexa [JOK becena
1  xwu3Hu yenoseka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIIECTBA 0Oc
bubnnoreka [JOK Ompoc, peuienue
[TonsiTHe 0 MeTO/1axX TO3HAHUSA B
2 1 https://m.edso0.ru/ff0d22 3amau, Gecena
XUMHAH
7e
[IpakTuueckas padora Ne 1 DKCrepUMEHTATbHBIN
«[IpaBumna paboTsl B bubnuorexa [JOK
3 | mabopaTropuu M MPUEMBI 1 https://m.edsoo.ru/ff0d23
oOparieHus ¢ 1ab0paTOPHBIM dc
000pyIOBaHUEM
bubnuotexa [JOK Ompoc, pernienne
HucTele BelecTBa U CMECH.
4 . 1 https://m.edso00.ru/ff0d26 3anau
Crioco0sl pazfeneHust cMmecei ca
[TpakTuueckas padota Ne 2 DKCnepUMEHTATbHBIN
«Paznenenue cmeceit (Ha Bubmzorexa LIOK
5 . 1 https://m.edsoo.ru/ff0d28
MIpUMEpE OYUCTKH TOBAPEHHOM o8
COJIN)» o
bubnuorexa [JOK Onpoc, pemieHue
6 | ATOMBI U MOJEKYJIIBI 1 https://m.edsoo.ru/ff0d2a 3amau, 6Gecena
6¢
7 XuMHuYecKUe dJIEMEHTBI. 3HAKH 1 bu6nmoreka [JOK becena



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

(CMMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2b

€8

bubmuorexa [JOK

Omnpoc, pemienue

BeniecTB. XUMHYECKIE

https://m.edsoo.ru/ff0d3b

8  IIpocTbie U CIIOKHBIC BEIIECTBA https://m.edsoo.ru/ff0d2a 3anau, Gecena
6¢
bubmuorexa [JOK Onpoc, pemieHue
9 | ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2d 3amau, Gecena
50
3aK0H OCTOSTHCTBA COCTaBa Pemenue 3anauy,
BeIEeCTB. XUMHYECKas (hopmyJia Bubmiorexa ITOK Oecena
10 ) pAyHa. https://m.edsoo.ru/ff0d2e
BanentHOCTH aTOMOB a6
XUMHUYECKHUX DJIEMECHTOB -
OTHOcHTENbHAS aTOMHAs Macca. bu6mmoreka [IOK Penrenue 3ayay,
11 = OtHocuTenbHAs MOJIEKYJISIPHAS https://m.edsoo.ru/ff0d32 Gecena
macca 3c
MaccoBast 10715l XHMHHECKOT0 bu6mmoreka [IOK Pemrenue 3amay,
12 https://m.edso00.ru/ff0d35 Gecena
3JIEMEHTa B COEUHEHUH o
KommuecTso semectsa, Mors bu6mmorexa [IOK Pemenue 3amau
13 ' ' https://m.edso00.ru/ff0d52
MounspHas macca
30
bu6mmoreka [JOK Pemenune 3amay,
dOu3nYecKre U XUMUYECKUe
14 https://m.edsoo.ru/ff0d37 Gecena
SIBJICHUSI. XUMUYECKast PEaKIIHs fa
[Ipu3sHaku u ycioBus bubnmuorexa [JOK becena
15 mnporexaHUs XUMHUYECKUX https://m.edsoo.ru/ff0d3a
peaxiui 16
16 3aK0oH COXpaHEHHUS MaCcChl bu6mmoreka [IOK Pemenue 3anauy,

Oecena, ompoc



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

YpaBHEHUSA

88

Brrancnenus KOJIM4YECTBA, MacCChbl

bubmuoreka [JOK

Pemenne 3amau,

17 @ BemiecTBa 10 ypaBHCHHSIM https://m.edsoo.ru/ff0d57 Gecena, ompoc
XUMHYECKUX PEaKIUii 08
Knaccudukanus XuMHYECKAX Pemenwue 3anay,
peaknuii (CoequHEHUS Bubmiorexa LIOK Oecena, onpoc
18 ’ https://m.edsoo.ru/ff0d3f ’
pa3IoKeHUs, 3aMEIICHHUS, 34
oOMeHa) o
M. B. JIoMOHOCOB — y4€HBbIii- bubnuorexa [JOK Pemienue 3aznay,
19  suuuknonemuct. O600IICHUE 1 https://m.edsoo.ru/ff0d40 Gecena, ompoc
CHUCTEMAaTH3alMs 3HAHHUH c4
Kontponbnas padota Nel o Bbubnuorexa LIOK Tect
20 | teme «BemecTBa 1 XUMHUYECKHUE https://m.edsoo.ru/ff0d42
peaKIyn» 90
Boznyx — cmecs razos. Cocras bubnnoreka [JOK Pewenne 3anay,
21  Bozmyxa. Kuciopong — snemeHt https://m.edsoo.ru/ff0d44 ompoc
u pocToe BeectBo. O30H 8e
dusnyecknue 1 XUMHICCKHE Pemenue 3anay,
CBOWCTBA KHCIIOpO/Ia (peaKiuu bubmorexa LOK orpoc
22 https://m.edsoo.ru/ff0d46
OKHCJIEHUS, TOPEHNUE). 14
[TousiTHe 00 OKCHIaX o
CriocoOsl mostyueHus: KUCIopoa Pemenue 3anauy,
bu6mmorexa [IOK
B J1a0OpaToOpuu U orpoc
23 https://m.edsoo.ru/ff0d49
MTPOMBIIIIJICHHOCTH. 72
[TpumeHeHHE KHCTOpOIa T
TemnnoBoit 3¢ ekt xumMuueckoit bubnnoreka [JOK Pewenne 3anay,
24 | peaxuuu, MOHATHUE O https://m.edsoo.ru/ff0d47 Gecena, ompoc

TCPMOXUMHNYCCKOM YPABHCHHUU,

90



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

9K30- U SHAOTCPMHUUYCCKUX
peaKknusax

25

26

27

28

TormBo (HedTh, yrois u
MeTaH). 3arpsi3HeHUE BO3yXa,
CIOCOOBI €T0 MPeIOTBPAIICHUS

[IpakTrueckas padota Ne 3 1o
teme «llonyuyenue u cobupanue
KHCIIOpO/1a, U3yUYEHHUE ero
CBOWCTB»

Bogopon — snemeHT u mpoctoe
BenecTBo. HaxoxieHue B
pUpoIe

Ou3nyecKkue 1 XUMHUIECKHE
CBOICTBa BOAOPO/A.
[Ipumenenue Bogopoaa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c
4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4a
e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4d

do

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4d

do

Pemenue 3amay,
Oecena, ompoc

DKCIepUMEHTaIbHbBIN

Pemenue 3amay,
ompoc

Pemenue 3amay,
ompoc

29

IlonsTHe 0 KMCIIOTaX U COJIAX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d50

d2

Pemenue 3amay,
onpoc

30

31

32

33

CrniocoObl osryyeHus BOA0pOia B
nabopaTtopuu

ITpakTuyeckas padora Ne 4 o
teme «llonmydyeHnue u cobupanue
BOJIOPOJ1a, U3YUEHUE €TO
CBOWCTB»

Mounsipabiit 00BEM razoB. 3akoH
ABorazipo

Brruncnenus o0néma,

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4d

do

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4f
42

bubmuorexa [JOK
https://m.edsoo.ru/ff0d54

2e
bu6mmoreka [IOK

Pemenue 3amay,
onpoc

DKCnepuMeHTaIbHBIN

Pemenue 3amay,
onpoc

Pemenne 3amauq,



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

KOJIMYECTBA BEILIECTBA rasa Io
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55

a0

orpoc

Brruucienus 006EMOB ra3oB IO
YPaBHEHHIO PEaKIIMU Ha OCHOBE

bu6mmoreka [IOK

Pemenue 3amay,
onpoc

34 . . https://m.edsoo.ru/ff0d57
3aKOHA OOBEMHBIX OTHOILICHHI 08
ra3oB o
bubnuorexa [JOK Pemenue 3anauy,
Ou3nyeckue U XUMHUIECKHe
35 . https://m.edso0.ru/ff0d58 ompoc
CBOCTBA BObI
7a
CocraB ocHoBanwmii. [Tonstue 06 bubmnorexa [IOK Pemenne sanad,
36 https://m.eds00.ru/ff0d59 onpoc
HHUKATOpax 02
Bopa kak pactBoputeb. Pemenue 3anay,
HacpiiieHHbie U HeHACHIIIIEHHBIE bubmorexa HOK orpoc
37 https://m.edsoo.ru/ffod5b
pactBopsl. MaccoBas nomst 40
BEIIECTBA B pacTBOpPE T
[IpakTuueckas padota Ne 5 o DKCnepUMEHTATBHBIN
teMme «IIpurorosnenue bubnnorexka [JOK
38 pacTBOPOB C ONpeenEHHON https://m.edsoo.ru/ff0d5e
MacCOBOM I0JI€i paCTBOPEHHOTO ba
BEIIECTBA»
KonrtponbHast padora Ne2 o bubnnoreka [JOK Tect
39 Tteme «Kucnopoa. Bomopon. https://m.edsoo.ru/ff0d63
Bona» 42
OKCHJIBI: COCTAB bubnuorexa [JOK Pemenue 3anay,
40 ' ’ https://m.edso0.ru/ff0d66 ompoc
KJaccu(uKkanus, HOMEHKIATypa le
41 Tlomy4yeHHe M XUMHYECKUE bu6mmoreka [IOK Pemenne 3amauq,



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

CBOMCTBA KMCIIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHUJIOB

https://m.edsoo.ru/ff0d66

4e

orpoc

OcHoBaHUS: COCTaB,

bubmuorexa [JOK

Pemenue 3amay,

42 https://m.edso0.ru/ff0d67 onpoc
KkJaccuduKalys, HOMEHKIIATypa ca
bu6mmoreka [IOK Pemenne 3amau,
[Tonyuyenue n xummudeckue
43 ) y https:/m.eds00.ru/ff0d67 ompoc
CBOMCTBAa OCHOBAHUU ca
bu6mmoreka [IOK Pemenue 3amgay,
KwucmoTsl: cocTas,
44 https://m.edsoo.ru/ff0dfe ompoc
KJIacCU(UKAINs, HOMECHKIIATypa 02
bubnuorexa [JOK Pemenue 3anauy,
[Tonydyenue u XxuMuyeckue
45 . https://m.edsoo.ru/ff0dfe ompoc
CBOMCTBA KUCJIOT
e2
Conu (cpeanue): HOMEHKIIATypa, bubmuoreka [JOK Pemenue 3amay,
46  crocoOBI MOTYICHUS, https://m.edsoo.ru/00ad9 ormpoc
XMMHYECKHE CBONCTBA 474
ITpakTruueckas padora Ne 6. OKCIepUMEHTAIIBHBIN
Pemenue skcnepuMeHTaIbHBIX bubnunoreka [JOK
47  3amad o TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9
KJIACChl HEOPTaHUYECKUX b7c
COEIMHECHUIN»
I'enernueckas cBsA3b MEKIY bu6mmorexa [IOK Pemenue 3amay,
48 KiaccaMu HEOPraHUYECKUX https://m.edsoo.ru/00ad9 ompoc
COETUHEHUN a50
bubmuorexa [JOK Pemenue 3amay,
O06001IeHre U CUCTEMATU3AIIHS
49 . https://m.eds00.ru/00ad9 ompoc
3HAHUU
cb2
50 KonTponpHas padora Ne3 mo bubmuotexa [JOK Tect



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

TeMe "OCHOBHBIE KIIACCHI
HEOPraHWYECKUX COeAMHEHUMN"

https://m.edsoo.ru/00ad9

ela

IIepBble ONBITKH

bu6mmoreka [IOK
KJIACCU(UKAIIUN XUMUYECKUX
51 https://m.edso00.ru/00ad9
anemeHTOB. [IoHATHE O rpynmnax ffa
CXOJHBIX DJIEMEHTOB T
[Tepuonuueckuii 3aKOH U
bu6mmoreka [IOK
IIepnonnueckas cucrema
52 https://m.edsoo.ru/00ada
XUMHUYECKUX djieMeHToR /1. M. 59c
Menneneena o
bubmuoreka [JOK
53 | Ilepuozsl, rpyNIIbI, TOATPYIIIIEI https://m.edsoo.ru/00ada
52¢
bu6mmoreka [IOK Pemenue 3amay,
Crpoenue atomoB. CocTaB
54 https://m.edsoo.ru/00ada ompoc
aTOMHBIX siaep. M30Toms!
342
CtpoeHue 3J1eKTPOHHBIX Pemenue 3anay,
bu6mmoreka [JOK
000JI0YEK aTOMOB JICMEHTOB onpoc
55 N https://m.edsoo.ru/00ada
[Tepuoanueckoit cucremst /. U. 6be
Menpeneena T
XapakTepucTuKa XUMHUECKOTO Pemenue 3amau,
bu6mmoreka [JOK
3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B onpoc
56 N https://m.edsoo.ru/00ada
[Tepuonnueckoint cucreme /1. U. 894
Menpeneena T
3nauenue [lepuonnyeckoro Pemenne 3anay,
bubmuorexa [JOK
3aKOHA JIJI Pa3BUTHS HAYKU U ompoc
57 https://m.edsoo.ru/00ada
npaktuku. J[. 1. MenneneeB — 966
YUEHBIM, NEAAror U rpakIaHuH —
58 = DnexTpoOTPHUIIATEITFHOCTh bubmuotexa [JOK Pemenue 3anauy,



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

aTOMOB XUMHUYCCKHX 3JICMCHTOB

https://m.edsoo.ru/00ada
ab8

orpoc

59

60

61

HNonnasg xumMudeckas CBI3b

KoBasienTHas nosnsipHas
XUMHUYECKas CBS3b

KoBasienTHas HenosipHas
XUMHUYECKas CBS3b

bubmuoreka [JOK
https://m.edsoo.ru/00ada
c34

bu6mmoreka [IOK
https://m.edsoo.ru/00ada
ab8

bubmuoreka [JOK
https://m.edsoo.ru/00ada
ab9

Pemenue 3amay,
onpoc

Pemenne 3amau,
onpoc

Pemenue 3amay,
ompoc

62

CreneHb OKHCICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ada
e28

Pemenue 3amay,
onpoc

63

64

65

OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

OKHUCIINTEIIN U BOCCTAHOBUTEIN

KontponbHast padora Ne4 o
teMe «CTpoeHHe aroma.
XHUMHYECKAs CBA3Zb

bu6mmorexa [IOK
https://m.edsoo.ru/00adb
076

bu6mmoreka [JOK
https://m.edsoo.ru/00adb
076

bu6mmoreka [IOK
https://m.edsoo.ru/00adb
486

Pemenue 3amay,
onpoc

Pemenune 3amay,
onpoc

Tect

66

PesepBHriit ypok. O6001IeHNE 1
cUCTEMAaTH3aInsI 3HaHUH

bu6mmoreka [IOK
https://m.edsoo.ru/00adb
33c

67

68

PesepBHelit ypok. O6001IeHNE 1
crcTeMaTH3aIlus 3HAaHUI

PesepBHelit ypok. O6001IeHNE U

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9
ch2

bu6nmoreka [JOK



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

cUCTeEMAaTH3alusd 3HaAaHUN

https://m.edsoo.ru/ff0d61

c6

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

Tema ypoka

[Tepuonuueckuii 3aK0OH.
[Tepuonuueckas
CHCTEMA XMMHYECKUX
anemeHToB J[. U.
Menaeneena

3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
XUMHUYECKUX JIICMEHTOB
IIEPBBIX TPEX NEPUOAOB

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB

Bunel xummndeckon
CBSI3M U THUIIBI
KPUCTAJITINYECKUX
pemeToK

KonTponbhas padbota
Nel o teme
«IIoBTOpeHue u
yriayOieHue 3HaHu’
OCHOBHBIX Pa3/IeJIOB
Kypca 8 kiacca»

KoanuecTBo 4acoB

Bcero

Kontpoabusbie IIpakTudeckue
padoThI padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6nmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmorexa [IOK
https://m.edsoo.ru/00adbac6

®opMbI U BUbI
KOHTPOJIA

becena

becena, onpoc

Pemenune 3amay,
ompoc

Pemenune 3amgay,
ompoc

Tect



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Knaccudpukanus
XUMHAYECKHX PEaKIUi

bubmuoreka [JOK

Pemenue 3amau,
onpoc

6
10 Pa3JInYHbIM https://m.edsoo.ru/00adbcb0
MpU3HaAKaM
[Tonsitue o ckopocTu Pemenune 3anau,
XUMUYECKON PEAKLUU. ompoc
7 IToHsATHE O TOMOT€HHBIX bubmorexa LOK
https://m.edsoo.ru/00adbe9a
Y F€TEPOTCHHBIX
peaKuusx
ITonsATHE O XUMHYIECKOM Pemenne 3amau,
paBHOBecuH. DaKTOPHI, ompoc
BJIMSIIOIIME HA CKOPOCTh
8 XUMHYECKOU peaKIuU U bubmmorexa [TOK
p https://m.edsoo.ru/00adc28c
MOJI0KEHHUE
XUMHYECKOTO
paBHOBECHs
OKUCIUTEILHO- Pemenne 3amau,
9 BOCCTaHOBHTEIILHEIE bubmorexa HOK omnpoc
https://m.edsoo.ru/00adcade p
peakuumn
Teopus Pemenne 3amau,
AIEKTPOIUTUUECKON bubnuotexa [JOK ompoc
10
nucconuanuu. CUIbHBIE https://m.edsoo.ru/00adcd68
U cl1a0ble DIIEKTPOIIUTHI
11 HNonnbie ypaBHEHUS bu6mmorexa [IOK Pemenne 3amau,
peakuuit https://m.eds00.ru/00add448 ompoc
XHUMHUYECKHE CBOUCTBA Pemenue 3amau,
12 KHCJIOT ¥ OCHOBAaHUH B bubmuorexa [JOK omnpoc

CBETE MPEICTaBICHUI
00 PIIEKTPOIUTUIECKOMN

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

JUucconranumn

XUMHYECKHAE CBOMCTBA

Pemenne 3amau,

COJIEH B CBETE onpoc
13 | npencraBnenuii 06 bubmmorexa [IOK
. https://m.eds00.ru/00add8b2
AIEKTPOIUTUYECKON
JUCCOIAIIUU
14 [TonsiTue o rugponuse bubnuoreka [IOK Pemenue 3anay,
coJIer https://m.edsoo.ru/00add9d4 = ompoc
O06o61enue u bubimmoreka [IOK Pemenue 3anay,
15 .
cucTeMaTu3alys 3HaHUi https://m.edso0o.ru/00addd12 = ompoc
[IpakTuueckas padota DKCNepUMEHTATbHBIN
16 No 1. «Pemmenue bubnuorexa [JOK
SKCIIEPUMEHTATbHBIX https://m.edsoo.ru/00addbfa
3aau»
KonTponbnas padota Tecr
No2 1o teme
17 «INEKTPOTUTHYECKAS bubnuorexa [JOK
JUCCOLaIus. https://m.edsoo.ru/00addecQ
XUMHUYECKUE PEAKIINH B
pacTBopax»
OO6m1ast XxapakTepucTruKa
18 rajoreHoB. bu6mmoreka [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
XJI0pOBOAOPO. Pemenne 3amau,
ConsiHast KUCIIOTa, ompoc
. bubnuorexa [JOK
19 | xuMuHUecKue CBOMCTBA,

MOJIYUCHHUC,
MMPUMCHCHUC

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



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[TpakTyeckas pabora
Ne 2 mo Teme

DKCrepUMEHTaTbHBIN

20 | «IlonyueHue cCoNsTHOU bubmorexa [IOK
i . https://m.edsoo0.ru/00ade348
KHUCJIOTBI, U3yueHHUe e&
CBOMCTB
Breraucnenus 1o
ABHEHUSIM
21 ZEMI/IHCCKI/IX CaKIHi bubmorexa [IOK
p ’ https://m.edso0.ru/00ade488
€CJIM OJIUH U3 PEarcHTOB
JIaH B U30BITKE
99 OO01mmas xapakTepucTHKa bubmmoreka [JOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJIIOTPOIIHBIE Pemenue 3anau,
MOJTU(UKAIIIH CEPHI. orpoc
93 Haxosxxnenue cepsl u eé bubnuorexa [JOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOMCTBA
cephl
CepoBoaopo, Pemenne 3amau,
24 cr poeHHe p(bmnqecm/le bubmmorexa [OK orpoc
p ’ _ https://m.edso00.ru/00ade802 p
1 XUMHYECKHE CBOICTBA
Oxcupl cepsl. CepHas Pemenue 3anauy,
KHUCJIOTa, GU3HYECKUE U bubnunoreka [JOK ompoc
25 .
XHUMHYSCKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMHUYECKUE PEaKIIHH, Pemenue 3anau,
26 JIEXKAIIE B OCHOBE bu6nmoreka [JOK ompoc

IMPOMBIIIJIICHHOT'O
croco0a Mmoyry4eHus

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

CEpPHOM KHUCIIOTBHI.
XHUMHUECKOE
3arpsi3HeHUE
OKpY>Kalolleu cpeibl
COETUHEHUSIMH CEPBI

BrlunciieHne MaccoBOit

Pemenue 3amau,

27 | oM BBIXOJa MPOAYKTa bubmorexa [IOK oIpoc
POAYK https://m.edsoo.ru/00adec8a P
peakuu
OO01mmas XxapakTepuCcTHKa Pemenne 3amay,
a1eMeHTOB VA- ITBI. OIIpocC
28  A3or, pacn OCTFIB),Z:HI/IC bubmorexa [JOK ’
» Pacpocip https://m.edsoo.ru/00adeea6
B Ipupojie, GU3NIEeCcKue
1 XUMHYECKHE CBOMCTBA
AMmuak, ero Pemenne 3amau,
¢busnveckue u orpoc
29  XUMHYECKHE CBOICTBA bubmorexa HOK
’ https://m.edsoo.ru/00adf004
MOJIyYEHUE U
MIPUMEHEHHE
[IpakTrueckas padbota DKCNepUMEHTATBHBIN
30 Ne 3 o Teme bu6mmorexa [IOK
«Tonnyuenne ammuaka, https://m.edsoo.ru/00adf180
HU3YyYEHHUE ETO CBOMCTB)
A3oTHas KucnoTa, eé Pemenne 3amau,
31 | ¢wusmdeckue u bubmmorexa LIOK orpoc
. https://m.edso00.ru/00adf306 P
XAMUYECKHE CBOMCTBA
Hcnons3oBaHue Pemenue 3amay,
o | HHTPaTOB M coneit bubnuorexa [IOK oIpoc

AMMOHMHS B Ka4YECTBE
MHHEPAIBbHBIX

https://m.edso0.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

33

34

35

36

37

yIoOpeHuit.
XHUMHUECKOE
3arpsi3HeHUE
OKpY>Kalolleu cpeibl
COETMHEHUSIMH a30Ta

dochop. Oxcun
dbocdopa (V) u
dbochopnas kuciora,
(dbuznveckue u
XHUMHUYECKHE CBOWCTBA,
MOJTyYeHHE

Hcnonb3oBanue
(docdaroB B kKauecTBe
MUHEPATbHBIX
yI1oOpeHuit.
3arpsi3HeHue
MIPUPOJHOM Cpebl
dbocdharamu

Yraepon,
pacmipocTpaHeHHE B
npupoae, Gpuznyeckue u
XMMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux
¢duznyeckue u
XUMHYECKHUE CBOICTBA.
DKOJIOTHYECKHUE
poOJIeMBbI, CBSI3aHHBIE C
okcuoMm yriepoza (1V)

YroapHasg KUCIIOTa U €€

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

bu6nmoreka [JOK

Pemenue 3amau,
onpoc

Pemenue 3anau,
onpoc

Pemenune 3amgay,
ompoc

Pemenune 3amgay,
onpoc

Pemenue 3anay,



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

COJIN

https://m.edsoo.ru/00ae006¢

OIpoc

38

[IpakTuueckas pabora
Ne 4 o teme
"Ilonyuenue
YTJIEKUCIIOro rasa.
KauectBennas peakuus
Ha KapOoHaT-HOH"

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢

Pemenne 3amau,
onpoc

39

[TepBoHavasibHBIE
MOHATHUS 00
OpraHNu4eCKHUX
BEIIECTBAX KaK O
COEIMHEHMSX YIiiepoJia

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

Pemenne 3amau,
onpoc

40

41

Kpemnwnii u ero
COCIMHEHMS

[IpakTrueckas pabota
Ne 5. Pemienue
AKCIEPUMEHTAIbHBIX
3aJ1a4 110 TEME
«Baxuneimnme
HEMETAJIBI U UX
COCTMHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

Pemenne 3amau,
onpoc

DKCHepUMEHTaIbHBIN

42

KonTponbnas padora
Ne3 o Teme
«Baxxnenmmue
HEMETAJUIBI U UX
COEIUHEHMS»

bubmuorexa [JOK
https://m.edsoo.ru/00ae0el18

Tect

43

OO6mrast XxapakTeprucTruKa
XUMHNYCCKUX DJICMCHTOB
— METaJIIOB.

bu6nmoreka [JOK
https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

Meraunueckas CBsi3b U
MeTajinyecKas
KpUCTaJITH4YecKas
pemérka. @uznyeckue
CBOICTBa METaJNIOB

XUMHNYECKUE CBOUCTBA

METAJLJIOB.
44 | DICKTPOXUMHYCCKUU bubmorexa OK
p B https://m.eds00.ru/00ae1156
PAI HAPSHKCHUI
METAILJIOB
OO6re crocoObl
MOJIy4YEHUsI METAIIJIOB.
CnnaBel. Berauciaenus
A5 1o VDABHEHIM bu6mmoreka [IOK
yp . https://m.edsoo.ru/00ael1156
XUMHUYECKUX PEaKIIUM,
€CJIM OJTUH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 [TonsiTHe 0 KOppO3UKU bubnuotexa [JOK Pemenue 3anau,
METaJIJIOB https://m.eds00.ru/00ae1278 ompoc
47  Illenmo4yHbIE METAJLIBI bubmorexa HOK Pemterne sana,
https://m.edsoo.ru/00ael4b2  ompoc
48 OKcHIBI U THIPOKCHUIBI bu6mmoreka [JOK Pemenne 3amau,
HATpHs U Kaus https://m.edsoo.ru/00ael14b2  ompoc
IllenouHo3eMeabHEBIC Pemenue 3anau,
49 MeETaJlIbl — KaJblUN U bubmmorexa [TOK ompoc
. https://m.edsoo.ru/00ae15e8 p
MarHui
50 Baxueiinue bu6mmorexa [IOK Pemenne 3amgau,

COCIMHCHUS KaJIbIIUA

https://m.edsoo.ru/00ael5e8

orpoc



https://m.edsoo.ru/00ae1156
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

O0600111EHE U

Pemenue 3amau,

o1
CUCTEeMaTH3alusl 3HaHUH orpoc
59 K€cTtkoCTh BOABI U bubnuoreka [IOK Pewenue 3anauy,
CrIoco0bl €€ ycTpaHeHHs https://m.eds00.ru/00ae1886  ompoc
[IpakTrueckas pabora OKCIepUMEHTAIIbHBIN
53 Ne 6 o Teme bubmuorexa [JOK
"YKECTKOCTL BOIBI U https://m.edsoo.ru/00aelae8
METOJIbl €€ ycTpaHeHUs"
54 N — bu6mmoreka [IOK Pemenne 3amau,
https://m.edsoo.ru/00aelc64  ompoc
55 AmMdoTepHBIe CBOHCTBA bubnuorexa [JOK Pemenue 3anauy,
OKCHJIA ¥ THIPOKCUIA https://m.edsoo.ru/00aelc64  ompoc
56 JKemeso bubmuorexa [JOK Pemenue 3anay,
https://m.edsoo.ru/00ael1d86 ompoc
Oxcupl, TUIPOKCHIIBI U Pemenue 3anay,
bubnuotexa [JOK
57 | comu xene3a (1) u 1 ompoc
(i) https://m.edsoo.ru/00ae35e6
xKenesa
58 O06001menue u Pemenne 3amad,
cUcTeMaTu3alus 3HaHUI orpoc
[IpakTrueckas padbota DKCNepUMEHTATBHBIN
Neo 7. Pemienne
59 AKCIEPUMEHTATBHBIX bubnuotexa [JOK
3a/1a4 110 TeMe https://m.edsoo.ru/00ae3de8
«Baxnenume MeTauibl
U UX COECIUHEHUSD
Brruncnenuns mo Pemenne 3amau,
bu6nmoreka [JOK
60  ypaBHeHUSIM orpoc

XUMHYECKUX PEAKIUH,

https://m.edsoo.ru/00ael750



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
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

€CJIM OJIUH U3 PEarcHTOB
JIaH B U30BITKE HUJIN
COJICPKUT TIPUMECH.
Brrancnenus maccoBoit
JIOJIA BBIXOJ1a TTPOJTYKTa
peakiuu

O06001IeHNe 1

Pemenne 3amau,

61
CHCTEMAaTHU3alNs 3HAHUI onpoc
KonTponbhas padora Tecr
62 No4 110 Teme
«Baxaene MeTajbl
U UX COCOUHCHUS
BemtecTBa 1 MmatepHalbl becena, onpoc
63 B HI:Bce HEBHOM )EH:«;HI/I bubmorexa HOK " ’
A https://m.edso0.ru/00ae3f50
YyejoBeKa
XuMH4YeCcKoe becena, onpoc
64  3arpsi3HEHHE bubmorexa HOK
p . https://m.edsoo0.ru/00ae4270
OKpY KaroIen cpeabl
Ponb xumum B penieHun becena
65 3KOJ‘IOFI/I‘IGCKI/I)£) bubmorexa HOK "
https://m.edsoo.ru/00ae4270
npoOiem
PesepBHbIii ypOK.
66 OBoBweHIe 1 bu6mmorexa [IOK
. . https://m.edso0.ru/00ae0d0a
cucTeMaTu3aIys 3HaHui
PesepBHBIil ypoOK.
67 T bu6mmorexa [IOK
. https://m.edsoo.ru/00adb33c
cucreMarui3anuvs 3HaHUU
68  PesepBHBIi ypOK. bubmmorexa LIOK

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

O0600111EHE U
cucTeMaTu3alus 3HaHU|

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Xumus. 8 knacc: yue6. 11s obmeo6pasosar. opranusanuii / I'.E. Pymsuruc, B.I'.
®enpaman. — 9-e uzn.  M.: Ilpocsenienue, 2020 — 207 c.: mi.

2. Xumus. 9 knacc: yueb. mis o6meodpasosar. opranusauuii / I'.E. Pynsuruc, B.I'.
®enpaman. — 8-e uzn.  M.: Ilpocsenienue, 2021 — 208 c.: mi.

3. Tabmuupsl: nepuoguyeckas TabIuIa XuMuueckux anemMenTos JI.W. Menyeneesa,
TaOJIUIIa PACTBOPUMOCTH, HIEKTPOXUMUYCCKUH PSIJT HAPSHKEHUS METAJUIOB.

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

1. Xwumns (6a3oBbii ypoBens). Peanuzanus tpedosanuit ®I'OC 0CHOBHOTO 006111ero
oOpa3oBaHus: MeToandeckoe nocoodue mist yuurens / Kasepuna A. A., [lnuyruna I'.B.;

nox pen. I'. B. ITuuyrunoii. M.: ®T'BHY «MHCTUTYT cTpaTeruu pa3BUTHsI 00pa3oBaHus
PAO», 2022. 81 c.: u.

2. Xumus. Paboune nporpammel. Ilpenmernas minus yae6uukos I'. E. Pynsutuca, @. T.
®enbpamana. 8—9 kiaccsl : mocobue i yuutesnei oOmeodpasosar. opranuzanuii / H.
H. T'apa. —2-e u3z., non. — M. : IIpocemienue, 2013. — 48 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

https://m.edsoo.ru/
https://resh.edu.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/
http://www.xumuk.ru/

http://all-met.narod.ru/



