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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMuM Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHusl COCTaBIEHA
Ha OCHOBE TpeOOBaHMI K pe3yslbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOU
MIPOrpaMMbl OCHOBHOTO oOwIero oopaszosanusi, npeacraBieHHbix B PI'OC OO0, a
Tak’ke Ha OCHOBe (enepanbHON pabodeil mporpaMMbl BOCIHUTAHHUS U C YYETOM
KOHUENIMU TMpenojaBaHusi ydyeOHOro mnpeamera «XuMmus» B 00pa30oBaTEIbHBIX
opranuzanusax Poccuiickon @enepanumu.

[Iporpamma mo xumuu Aa€T MOpeACTaBIeHUE O MeNAX, OO0IIel crpaTeruu
oOy4deHHMsl, BOCIUTAHUS U Pa3BUTHS 00yYarOUIUXCsl CpeACTBAaMHU y4eOHOro npeaMera,
YCTaHABIMBAET  00s3aTeIbHOE  MPEJAMETHOE  COJepKaHHe, IMpeaycMaTpuBaeT
pacmpenenieHue ero Io KiaccaM U CTPYKTYpUpOBaHHME MO pasfenamM U TemMaM
OporpaMMbl MO  XMMHH, OIpEAeNseT KOJIMYECTBEHHbIE W  KaueCTBEHHbIC
XapaKTepUCTUKH COJECPKaHUSA, PEKOMEHAYEMYIO TOCIEI0BATEIbHOCTh H3YUYEHUS
XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKUA y4eOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4aloluXcs, OINpEAeNsieT BO3MOKHOCTHU
npeaMeTa s peaju3alud  TpeOOBaHMM K pe3ynbTaraM OCBOEHHS OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO O0ILEro 0Opa30BaHuUs, a TaKXKe
TpeOoBaHMI K pe3ysibTaTaM OOy4eHHs XMMMM Ha YpOBHE ILieJiel U3y4yeHHsl MpeMeTa
U OCHOBHBIX BMJIOB Y4YEOHO-TIO3HABATEIBbHOM JEATEIBHOCTH OO0YyYaroIlerocst Io
OCBOEHHIO YUYEOHOI'O COJIEPKaHUSI.

3HaHWE XHUMHUU CIY)XXMT OCHOBOM i (OPMHUPOBAaHUS MHUPOBO33PEHUS
00yyarouierocsi, ero NpeCTaBIeHUN 0 MaTepUAIbHOM €IMHCTBE MUPA, BAKHYIO POJIb
UrparoT GopMUpyeMble XUMHUEH MPeICTaBICHHs O B3aUMONPEBPAILEHUAX SHEPTUU U
00 DSBOJIOIMHK BEHIECTB B NPHUPOJE, O MYyTIX pelieHdus TI00albHBIX IPoOIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, IHEPreTUUYECKOW, MHUILECBOU U
HKOJIOTUYECKOM 0€301MacHOCTH, MPOOIJIeM 31paBOOXPAHEHUS.

N3yuyenne xumuu:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEH Il caMOpa3BUTHUS U (POPMUPOBAHUS
KyJbTYpPbI INYHOCTH, €€ 0011el 1 PYyHKINOHATBHON IPaMOTHOCTH;

BHOCUT BKJIaJl B (POPMHUPOBAHME MBIIUJIEHUS W TBOPYECKUX CHOCOOHOCTEM
OOyJaroUuIuxcs, HAaBBIKOB HMX  CaMOCTOSATENbHONM  y4eOHOW  JIeATEIbHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIBCKUX YMEHHH, HEOOXOOUMBIX KakK B
MOBCEITHEBHOI JKM3HHU, TaK U B MPOPECCHOHATBHON 1eATEIbHOCTH;

3HAKOMHUT CO CHEHM(PUKONA HAYYHOrO MBILUICHMS, 3aKJIaJblBAET OCHOBBI
LEJIOCTHOTO B3IVIS/Ia HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISIETCSI OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YyYaIOIINXCS;



crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HaAy4YHBIM 3HaHMSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTMYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUST B OOYYEHMM XUMHHM OOECHeUYMBAIOTCA CIEHUPUKON
colepKaHusi ~ y4eOHOro  mIpeaMeTra,  KOTOpbIM  SBIsSETCA  MEJaroruvyecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHUU Ha OMpPEAENIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00I1Iero oOpa3oBaHHsS OPUEHTUPOBAH Ha
OCBOCHHE OOYyYaIOIIUMHCS CUCTEMBI TEPBOHAYAIBHBIX MOHSATUA XWUMHH, OCHOB
HEOPraHMYEeCKOM XUMHUM U  HEKOTOPBIX  OTJENbHBIX 3HAYUMBIX TMOHSITUU
OpraHUYeCKOM XUMHHU.

CtpykTypa conep:KaHHUs NpPOrpaMMbl MO XUMHHM CPOpMHUpOBaHa HAa OCHOBE
CUCTEMHOIr0 Mnoaxona K €€ mn3ydeHuto. ColiepaHuE€ CKIIAJIBIBAETCS U3 CUCTEMBI
MOHSATUN O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUH O XUMUYECKOM
peakuuu. OO6e OTH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl [0 MPUHIIMITY
MOCJIEIOBATENIBHOTO PAa3BUTHSl 3HAHUN HAa OCHOBE TEOPETUYECKHUX MPENICTABICHUMN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa /[. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHAa XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— IpeJICTaBICHUHN 00 IMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHUS  PAcCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKH
MOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS TOCIEAOBATEIIBHO OT OJHOTO
YPOBHS K JAPYrOMY, BBITIONHSA (PYHKIIUU OOBSICHEHUS W MPOTHO3UPOBAHUSI CBOMCTB,
CTPOCHHSI U BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJYYEHUS HU3y4aeMbIX
BEILIECTB.

OcBoeHHEe  mporpaMMbl 1O  XUMHH  CIOCOOCTBYyeT  (pOpMHPOBAHUIO
MPEJCTABIEHUS] O XUMHUYECKOW COCTABIAIOIIECH HAYYHOU KapTHHBI MUpPA B JIOTUKE €€
CUCTEMHOW MPUPOJIbI, [IEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHHUIO M METOJaM
MO3HAHUS B HayKe. M3yueHne XuMuu IpOUCXOAUT C MPUBICUCHUEM 3HAHUN U3 paHee
M3YYEHHBIX YU€OHBIX MpeaMeToB: «OKpyxarouuii Mupy», «buonorus. 5—7 Kiacce» u
«®Dusnka. 7 K1acey.

[Tpu u3ydeHnn XuMuM MPOUCXOAUT (HOPMHUPOBAHNE 3HAHUN OCHOB XUMUYECKOMN
HayKH Kak 00JIaCTH COBPEMEHHOI0 €CTECTBO3HAHMS, NMPAKTUYECKOW IEATEeIbHOCTH
YeJloBeKa M KaK OJAHOTO U3 KOMIIOHEHTOB MHUPOBOUM KyNbTyphbl. 3ajilaya y4eOHOro
MpeaIMeTa COCTOUT B (JOPMUPOBAHUHU CHUCTEMbI XUMUUYECKUX 3HAHUA — BaKHEHUIITUX
($akToOB, OHATHI, 3aKOHOB W TEOPETUYECKUX IMOJOKEHUHN, TOCTYIMHBIX 0000IIEHUM
MHPOBO33PEHUYECKOT0 XapaKTepa, A3blka HAyKH, B MPUOOIIEHUU K HAYYHBIM METOIaM
MO3HAHUSI MPU W3YUYECHHHM BELIECTB M XUMUYECKUX peaKuuid, B (GOPMUPOBAHUU U



pa3BUTUU TO3HABATEIBHBIX YMEHUH M WX MPUMEHEHUU B yU4eOHO-TTO3HABATEIBHON U
y4eOHO-HUCCIIEIOBATENbCKON  JESITEIbBHOCTH, OCBOGHHMUM IMpaBui  0€30MacCHOI0
oOpaIleHus C BeIecTBaMHU B TIOBCETHEBHOM KU3HHU.

[Ipy HM3yyeHMH XMMHHM Ha YpOBHE OCHOBHOIO OOILEro 0Opa30BaHUs BaKHOE
3HaYEHUE MPUOOPENIU TaKKe LI, KaK:

— (QopMHUpOBaHHE WHTEUIEKTYalIbHO pPAa3BUTONM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIHPHOMY TMPHHATHIO pEIICHUM,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

— HaAMpPaBJICHHOCTh O0YUYEHHUs Ha CUCTEMAaTHYeCKOe MPUOOIIEeHNEe 00yYatouXcs
K CaMOCTOSTEIbHON MO3HABATEIHHOU NIEATEIHHOCTH, HAYYHBIM METOJaM IMO3HaHWUS,
(GOpMUPYIOIIIM MOTHUBAIMIO U Pa3BUTHE CITIOCOOHOCTEH K XUMUMU;

— o0ecreyeHne YCJIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO0 00Yy4arouMMHUCS
OMBITa PAa3HOOOPA3HON JEATEIHHOCTH, TO3HAHHWS W CAMOMO3HAHMS, KIIOYEBBIX
HaBBIKOB (KITIOYEBBIX KOMIICTCHIINI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ¢dopmupoBanne o0meld (QYHKIMOHAIBHOH W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHUCJIC YMEHUH OOBSCHATH U OIICHUBATH SIBJICHHS OKPY>KaIOIIETrO
MUpA, UCTIONB3YsI 3HAHUS U OIIBIT, MOJYICHHBIC TIPY N3YYEHUU XUMUH, IPUMCHS T UX
IIpU peIeHNH MpooJieM B MOBCETHEBHON KU3HU U TPYIOBOM €S TEIILHOCTH;

— ¢opMHpoBaHUE Yy 00yYAIONIUXCSI TYMAHUCTUYECKUX OTHOIICHHUM, MOHUMAHUS
[IEHHOCTH XMMHYECKUX 3HAHUM JUIsi BBIPAOOTKM 3KOJIOTMUECKH 1EJIeCO00pa3HOro
NOBeICHHsI B OBITY U TPYAOBOM JESITEIILHOCTHU B IIEJIIX COXPAHEHUS CBOETO 3/10POBBS
Y OKPYKaroUIEH NPUPOJHOU CPEIBIL;

— pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY NMPOdWIIS ¥ HAIPABICHHOCTH JabHEHIIIEr0 00ydCHHS.

OO611ee ynCiIO YacoB, OTBEAEHHBIX IS U3YYEHUS] XUMUU HAa YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus, coctaBisier 136 yacoB: B § kimacce — 68 yacoB (2 yaca B
HeJzelno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIEIIO).

COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaIbHBIE XUMHYECKUE OHATHUSA

[Ipenmer xumun. Ponb XMMHU B KHU3HM 4YEJIOBEKAa. XUMHS B CHCTEME HayK.
Tena u BemecTBa. PU3NUYECKHE CBOMCTBA BEIIECTB. ATpEeraTHOE COCTOSIHUE BEIECTB.
[TonsTue o meromax mo3HaHUA B XUMHUHU. UucTeie BemecTBa M cMecH. CrocoObl
pa3aeneHusi CMeCeH.



ATOMBI M MOJIEKYJbl. XUMHUYECKHE dJIeMeHThl. CHUMBOJBI XUMHUUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckass ¢popmysa. BaleHTHOCTh aTOMOB XMMUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcUTeNbHasi aToMHas Macca. OTHOCUTENbHas
MOJIEKYJsipHasi Macca. MaccoBas 107151 XMMHUYECKOT0 2JIEMEHTA B COSIUHEHUH.

KomnuectBo BemectBa. Monb. MousipHass macca. B3auMoOCBs3b KOJIMYECTBA,
Macchbl M 4YHClIa CTPYKTYpHBIX €IUHMI] BemiecTBa. Pacu€tel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUM.

dusnyeckne U XUMUUYECKHUE SBJICHUS. XUMHUUYECKash peakius U e€ MpHU3HaKH.
3aKOH COXpaHEHMs MacChl BeIIeCTB. XuMUYeckue YypaBHeHus. Kiaccuduxanus
XUMUYECKUX peakIuii (COeqUHEHHUsI, Pa3JIOKECHHUS, 3aMeIIeHUs, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOUW TMOCY0¥, MpaBuiIaMu padbOThl B Ja0OpaTOpUU U
npuémMaMu oOpaleHus ¢ JIabopaTOpHbIM 00OpYJAOBaHUEM, H3YYCHHUE U OIHUCAHUE
bu3MYeCKUX CBOMCTB  OOpa3llOB  HEOPraHMYECKUX  BEIIECTB, HAOJIOJCHUE
dbuznueckux (TIaBjeHUE BOCKA, TasiHUE JIbJIa, paCTUPaHUE caxapa B CTYIIKE, KUTICHUE
U KOHJICHCAIUSl BOJbI) M XUMHUYECKMX (TOpPEHHE CBEUH, MPOKaJWBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICCTBHE MeJIa ¢ KUCJIOTOM) SIBICHHM, HAOJIIOJICHUE U OMTUCAHUE
NpPU3HAKOB  NPOTEKaHWs  XMMHUYECKMX  peakiui  (pasjokeHHe  caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapus, pas3iiokKeHHe THUAPOKCHIA
meau (Il) mpu HarpeBaHuu, B3aMMOCHCTBHE kelle3a ¢ pacTBopoM coau meau (1),
U3y4YeHHE CIOCOO0B pa3eieHus] CMeceil: ¢ MOMOIIbI0 MarHuTa, (QUIBTpOBaHUE,
BbIMIApUBAaHUE, AUCTHILISALMSA, XpoMarorpadus, MpoBeIeHHE OYUCTKUA TMOBAPEHHOU
colv,  HaOMIOJeHWE W ONHCaHWUE  pPe3yJbTaTOB  MPOBEACHUS  OINbBITA,
WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsSI MacChl, CO3/IaHHE MOJEJIEH MOJEKYI
(1mapocTep>KHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 31€MEHT M IPOCTOE
BelecTBO. HaxoxaeHwe kuciopoga B MpUPOAE, (U3HUECKHE W XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenme kucmopoma. CrocoOsl
MOJIYYCHHSI KACTIOpOoa B 1ab0paTOpUu U MPOMBIIIUIEHHOCTH. KpyroBopoT kucioposa
B nipupoze. O30H — aJutoTpoIiHas MOAUGUKAIUS KUCITOPO/a.

TemoBoit ppekT XUMUIECKO peakiny, TePMOXUMHYECKUE YPaBHEHUS, IK30-
U DHAOTEPMUYECKHE peakiuu. TONauMBO: yroiab MU MeTaH. 3arps3HEHHE BO3/1yXa,
YCWJICHHE MMapHUKOBOTO 3 ekTa, pazpyieHne 030HOBOTO CIIOSI.

Bonopon — anemeHT u npoctoe BemiecTBO. HaxoxkaeHue Bogopoaa B IpUPOJIE,
dusznyueckre U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI moy4deHus. Kuciaorer
U COJIH.

MossapHbiii 00bE€M Ta30B. PacuéThl M0 XUMHUYECKUM YPAaBHEHHUSIM.



dusnueckue CcBoMCTBa BOAbL. Boma kak pacrtBopurenb. PacTBOpEL
HacebllieHHble W HEHACBIIIEHHBIE PAcTBOpPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1ons BelIeCTBa B pacTBOpe. XUMUYECKHE CBOWCTBA BOAbI. OCHOBaHMS.
Pone pacTtBOpoB B mpupone M B KU3HM 4eloBeKka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccudpukanus nHeopranuueckux coeaunenuir. Oxcunapl. Knaccuduxanus
OKCUJIOB:  cojieoOpa3syroniue  (OCHOBHBIC,  KHUCJIOTHbIE, aM(pOTepHbIE) U
HecoseobOpasyroniue. HoMenknatypa okcuioB. @uznueckue U XMMUYECKUE CBOMCTBA
okcu0B. [lonydenue okcuaoB.

OcHoBanus. Knaccudukamuss OCHOBaHUM: IIENOYM UM HEPACTBOPUMBIEC
ocHoBaHus. Homenknarypa ocHoBaHuii. @PU3MYECKHME W XUMHYECKHE CBOWCTBA
ocHoBaHui. [losryuenrne oCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucior. dusnueckue u
XUMHUYECKHE CBOMCTBA KuCIOT. Psan aktuBHocth wmetamioB H. H. bekerona.
ITony4yenue Kucior.

Comu. Homenknarypa coneil. @uU3MYECKME M XMMHUYECKHE CBOMCTBA COJICH.
[Tonydenue comen.

I'eneTnyeckas CBs3b MEXKY KJIaCCaAMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEJEICHUE COAEPKAHMS KUCIOpOJa B BO3JyXE, MOIYy4YEHHE,
coOupaHue, pacro3HaBaHWE U M3yYEHHWE CBOWCTB KHUCJIOPOJa, HaOII0JeHUE
B3aUMOJICHCTBHS BELIECTB C KUCIOPOJIOM U YCIOBHUS BOSHUKHOBEHUS U MPEKPAIIE HUS
ropeHus (moxapa), o3HaKOMJIeHHE ¢ oOpa3llaMH OKCHUJOB M OMHCAaHUE MX CBOWCTB,
noJiydeHue, coOupaHue, pacro3HaBaHUE W M3Yy4YEHHE CBOMCTB BOJOpoja (TOpeHue),
B3auMojieiicTBue Bojopoaa ¢ okcuaom wmead (ll) (BO3MOXHO HCIOIB30BAHUE
BUJICOMATEpUAJIOB), HaAOMIOJCHHE OOpa30OB BEHIECTB KOJIUYECTBOM | MOJIb,
UCCJIeIOBaHNE 0COOCHHOCTEN pacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
[IPUTOTOBJICHHE PACTBOPOB C OINpPEACIEHHONM MACCOBOM JIOJI€d PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJICCTBUE BOJBI C MeTaylaMH (HATpUEM U KaJbIlueM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICOMATEPHANIOB), HCCIEIOBAaHUE OO0OpPa3I0OB HEOPTaHMYECKHUX
BEIIECTB PA3UYHBIX KIJIACCOB, HAOIIOACHUE W3MEHEHHS OKPAcCKW WHIUKATOPOB B
pacTBOpax KHUCJIOT W IIenodeil, uzydeHue B3aumopeictus okcuga menu (Il) ¢
pacTBOPOM CEPHOM KHCJIOTBI, KHCJIOT C METaUlaMH, PEAaKIUid HEUTPAIU3AINH,
MOJy4EHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHHE OJHOIO METAJUIA APYTUM H3
pacTBOpa COJM, PELIEHNUE SKCIIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BaxHenme Kiacchl
HEOPraHUYECKUX COCTUHEHUM.

IHepuognuecknit 3akoH u Ilepuoaumyeckass cucTeMa XUMHYECKHX
jieMenTtoB /JI. HN. MengeneeBa. CrtpoeHue aroMoB. XUMHYECKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIUU



[lepBble MOMBITKU KiIacCU(UKAIUM XUMUYECKUX 3yeMeHTOB. IloHsTHe o
IPYINax CXOJHBIX SJEMEHTOB (LIEJOYHbIE U IIEJIOYHO3EMENIbHbIE METaJUIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHTbI, KOTOpPbIe 00pa3yloT aM(pOTEepHbIE OKCHJIBI U
TUIPOKCHIBI.

Ilepuonnueckuil 3akoH. Ilepuoguyeckas cucremMa XMMHYECKUX JIEMEHTOB [l
N. Menpneneesa. Koporkonepuonnas u jimHHonepuoaHas dopmel [lepuoanueckoit
cucrembl xumuueckux diemeHtoB JI. . Menaeneesa. Ilepuonsl U rpynimsl.
DU3NYECKUN CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sijep. M3otomnbl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX  000JIOYEK  aTOMOB  mepBbiX 20  XUMHUYECKHX  DBJIEMEHTOB
[Tepuonnueckoin cuctemsl J[. WM. Menneneea. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKeHUIo B [leprnoanueckoi cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUsSI pajguyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METALTUYECKUX U HEMETANIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue Ilepuonnueckoro 3axkoHa u Ilepuoauueckoi CUCTEMbl XHMHYECKUX
BJIEMEHTOB [UUIA pa3BUTUA Hayku W npaktuku. . WM. MenneneeB — y4éHbli U
rpaXkJaHUH.

Xumuueckas CBa3b. KoBalieHTHas (moJjisipHas U HEMOJSIpHAs)  CBA3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okuciieHus. OKUCIUTETBHO--BOCCTAHOBUTEIbHBIE peakuuu. [Ipoueccsl
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe OOpa3IoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEHCTBUE
TUAPOKCHAA IMHKAa C pPAcTBOPaMM KHCIOT M IIEJI0YE€H, IPOBEACHHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBI  OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUU
(ropeHue, peakiuy pa3ioKeHus, COCTUHEHUS).

Mesrcnpeomemmnuwie ceas3u

Peanuzanusa MexnpeAMETHBIX CBA3€H NpU HU3yYEeHUHM XUMHH B & Kiacce
OCYIIECTBIISIETCS] Yepe3 MCTOIB30BAHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MOHATHH,
TaK W TOHATHM, SBISIOLIIMXCA CHUCTEMHBIMU JUISi OTHACJIBHBIX IPEIMETOB
€CTECTBEHHO--HAY4YHOI'O IUKJIA.

OO0mre ecTecTBEeHHO--HAy4YHBbIE TMOHSATHSA: HAYYHBIA (DAKT, TUMIOTE3a, TEOpHS,
3aKOH, AaHaIW3, CHHTE3, KiIacCuuUKaius, TMePUOJIUIHOCTh, HAOIIOICHHE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusuKa: MaTepusi, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIW, U30TOIIHI,
PaAMOAaKTHBHOCTh, MOJIEKYJA, JJICKTPUUECKH 3apsii, BEIIECTBO, TeI0, OOBEM,
arperaTHoe COCTOSIHME BEILECTBa, ra3, PU3NUEeCKUue BEIUUYUHBI, €AUHULIBI U3MEPEHUS,
KOCMOC, IJIaHeThl, 3BE3/1b1, COJIHIIE.

buonorus: dotocunTes, aApixanue, ouocdepa.



I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOABI, MOJE3HbIE
HCKOIIAEMBIE, TOIUINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo  XUMHYecKasi peaKIusi

Ilepuonnueckuil 3akoH. Ilepuoguyeckas cucremMa XMMHYECKUX JIEMEHTOB [l
. MenneneeBa. CrtpoeHue aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHUHM CBONCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaJus, KAIbIHUA U UX COCITUHEHUN B
COOTBETCTBHH C TOJIO)KEHUEM DIIEMEHTOB B llepronnueckoil cucrteMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XHMHYECKOM CBA3U. THUIBI KPUCTANIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIMA KPUCTAIMYECKOW PEIIETKU U
BUJIa XUMUUYECKOU CBS3H.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSALIMXCS K pa3IM4HbBIM KJIAcCaM HEOPraHMYECKHUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakifil Mo pa3aTudyHbIM MpU3HaKaM (1o YUCTy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, M0 TEIUIOBOMY 3P (HEKTY, 10 U3MEHEHHIO
CTeTNICHEH OKHUCJICHHUS XMMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO
KaTajau3aropa). DK30- U SHIOTEPMHUUECKHE PEAKIINU, TEPMOXUMHYECKUE YPABHEHHUS.

[lonsitue o ckopoct xumMuyeckod peakiuu. [lonste 006 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOTeHHBIX W TeTEePOreHHBIX
peakiusax. [lonstue o xaranuse. [loHsATHE O XMMUYECKOM paBHOBecHUHU. DaKTOpHI,
BIUSIOIIME HAa CKOPOCTh XWMHYECKOM PEaKUMH M TOJ0XKEHUE XUMHYECKOTO
PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIM Oastanc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBienue YpaBHEHUM
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ pE€aKUMl €  HUCIOJB30BAHUEM  METOJAA
3JIEKTPOHHOTO OajaHca.

Teopust 31€KTPOJUTUYECKON TUCCOLUALMU. DJIEKTPOJIHUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHM3M JUCCOLMALMM BEMIECTB C PA3JIUYHBIMU BUIAMHU
XUMUYeCKOM cBsi3u. Ctenenb aucconnanuu. CuibHbIE U cIa0ble 3JIEKTPOIUTHI.

Peakiiun monHoro o6meHa. YcioBHs MPOTEKaHHS PEAKIUA MOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHbIE HWOHHBIE YypaBHEHMs peakuuid. CBOHCTBa KHCIOT,
OCHOBAaHHU W COJIEH B CBETE MPEICTABICHUNU 00 IIIEKTPOIUTHYCCKON THUCCOIUAIUH.
KauectBenHbie peakunu Ha HOHBL. [IoHSATHE O THIpOIN3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJEIAMH KPHUCTAIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEILIECTB — METAJUIOB M HeMmeTauioB (rpadutra W anamasa), CJIOXKHBIX BELIECTB
(xopuaa HaTpHsl), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM PEaKLHUU OT



BO3JIEUCTBHSI Pa3IMYHbIX (PAKTOPOB, UCCIEIOBAHUE AIEKTPONPOBOJHOCTH PACTBOPOB
BEILECTB, IMpollecca JAMCCOLMALMU KHUCJIOT, IIelIoYed U conel  (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEO MAaTEpUAJOB), MPOBEICHUE OIBITOB, WUIIOCTPUPYIOMIHNX
MPU3HAKK MIPOTEKAHUsl PeaKUuii HOHHOro oOMeHa (00pa30BaHME OCaJKa, BbIJIECICHUE
raza, oOpa3oBaHHE BOJbl), ONBITOB, WJUTIOCTPUPYIOLIUX HPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peaKkui (TOpeHHe, peaKUu PpPa3NOoKEHUs, COCAUHECHHUS),
pacno3HaBaHWE HEOPTraHWYECKUX BEIIECTB C MOMOUIbIO KaYECTBEHHBIX pPEaklUid Ha
MOHBI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4.

Hemertansbl U ux coeinHeHUSA

O6mass  xapakrtepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (unyeckue CBOMCTBA MPOCTHIX
BEUIECTB — T'aJIOT€HOB. XUMHUUYECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMOAeCTBUE C
MeTalJlaM{, HeMeTaJulaMH, 1iejgodamu). XjopoBojaopoa. ConsiHas KHCOTa,
XUMHYECKUE CBOMCTBA, MOJIyYeHHe, MpUMeHeHue. [leficTBre xjiopa u XJ0poBOA0pOIa
Ha OpraHu3M 4esoBeka. BaxkHeilre XJI0puasl U UX HAX0XKIEHHUE B IPUPO/IE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHne M (U3HUECKHEe CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOJA U CEePhl. AJUIOTPOIHbIE MOIU(UKAIIUN KUCIOPOIa U
cepbl. XuUMHUYeCKue cBoicTBa cephl. CepoBOIOPOJ, CTpoeHHe, (u3nyeckue u
XUMUYECKHE cBoMcTBAa. OKCUABI cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kuciota, pu3nuecKrue U XUMUUYECKHe CBOMCTBa (OOIIME KaK MpeICTaBUTENS
KJacca KHUCIOT M crenuduueckue). XUMUYECKHe peaklud, JeXKallue B OCHOBE
IPOMBIIJIEHHOTO Ccroco0a TMOoJlydeHHsl cepHoW Kuciotel. [Ipumenenue cepHoi
kucnotbl. ColM CepHOM KHCIOThI, KaueCTBEHHAs peakius Ha CyiabhaT-uoH.
Haxoxnenne ceppl u €€ COeNUMHEHUHW B Npupoie. XUMHUYECKOE 3arps3HCHUE
OKpY’Karouen cpeibl COETMHEHUSIMU CEepbl (KUCIOTHBIE TOKIHU, 3arPA3HEHNUE BO3AyXa
¥ BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAIICHUSI.

OO6mrast xapakTtepuctuka diemMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTENEHU OKHUCIEHHA. A30T, pPACHpPOCTPAaHEHHE B IMPUPOJE,
dusznueckre U XUMUYECKue cBoricTBa. KpyroBopoT azora B mpuponae. AMMHAK, €ro
¢u3nyeckne U XMMUYECKHE CBOMCTBA, MOJIydeHUEe W mpumeHeHue. Coaum aMMOHMUS,
X (pU3MYecKne U XMMUYECKHUE CBOMCTBA, mpuMeHeHHe. KaduecTBeHHast peakiusi Ha
VMOHBI aMMOHUSA. A30THasg KHUCJIOTa, €€ MOJydeHue, (PU3UYECKHE U XHUMHYECKUE
cBOMcTBa (OOmIME KaK MPEACTAaBUTENsI Klacca KUCIOT U crenuduueckue).
Hcrnonp30BaHne HATPATOB M COJICH aMMOHHUS B KaueCTBE MUHEPAIBHBIX yIOOPCHUM.
XVWMHYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpeabl COEAMHEHMSIMU a30Ta (KHUCIOTHBIE
JIOXAH, 3arpsA3HEHHE BO37yXa, MOYBBl M BOJM0EMOB). Dochop, amioTpomHbIe
monudukammuu Gochopa, usndeckre u xumudeckue crorictea. Oxcua dpochopa (V)



n (QochopHas kucinora, (U3MUECKUE U XUMHUYECKHE CBOICTBA, IMOJYUYCHHE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATBHBIX y10OPEHUN.

O6mass xapakrepuctuka 31eMeHTOB |VA-rpynnsl. OCoOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEPHbIE CTEIEHU OKHCIECHHs. YTIEpOJ, alNIOTPONHbIE MOIU(UKAIUH,
pacnpocTpaHeHue B MpHUpPOJE, (PU3NYECKHe U XUMHUYECKHE CBOMCTBA. AncopOums.
Kpyrosopot yraepoaa B npupoje. Okcuabl yriaepoaa, X GU3sndeckue u XuMU4YeCKue
CBOIICTBa, JEHCTBME HA JKUBBIE OpPraHU3Mbl, I[OJIYyYEHHE U MPUMEHEHHUE.
DKoJIOTMYecKue MpoOieMbl, CBsi3aHHble ¢ okcuaom yriepona (1V), rumotesa
rJI00aJIbHOTO TOTEIJICHUSI KJIMMaTa, MapHUKOBBIA 3P (deKT. YroapHas KuciaoTa u e
coiu, uX (U3MYECKME M XUMHUYECKHE CBOMCTBA, NOJYy4Y€HHE U NPUMEHEHHE.
KauectBenHas peakuus Ha kapOoHaT-uoHbl. lcnonb3oBanue kapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTH U CEJIBCKOM XO3sIICTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie UCTOUYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, He(Th), MPOAYKTHI
ux rnepepaboTku (OEH3MH), WX poJib B OBITY M NpOMbIILIeHHOCTH. [loHsTHE O©
OMOJIOTUYECKM BaXKHBIX BEIIECTBAX: JKUpaX, OelikaX, yriaeBoIax — U UX POJIM B )KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPTraHMYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

KpemHunii, ero ¢usmueckue ¥ XUMUYECKHE CBOMCTBA, TIOJIyYCHHE U
npumeHenne. CoerHeHUs] KpeMHUs B mpupoze. OOmue npeacTaBieHuss 00 OKCUIe
kpemuus (IV) u xpemuueBoit kucinore. CUIMKaThl, UX HCIOJIb30BaHHE B OBITY, B
NPOMBIIIEHHOCTH. BakHeillre CcTpouTeNbHbIE MaTepHallbl: KepaMuKa, CTEKIIO,
IIEeMeHT, OeToH, kene300eToH. [IpoGiembl  Ge30macHOr0  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPHAIIOB B TOBCEHEBHOM KH3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpaslloB HEOPraHMYECKUX BEIECTB, CBOWCTB COJITHOW KHCIOTHI,
IPOBE/ICHNE KAaUeCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIO/IEHNE MPU3HAKOB MX
IPOTEKaHUs, OMBITHI, OTpaKaolue PU3NUECKUE U XUMUYECKHE CBOICTBA rajJOreHOB
U UX COEAMHEHMI (BO3MOXHO HMCIOJIB30BAHUE BHUIECOMATEPUAIIOB), O3HAKOMIIEHUE C
oOpa3namMu XJIOpUJOB (TaJOre€HUIOB), O3HAKOMJICHHE C oOpa3laMu cepbl U €€
COEIUHEHUSIMH  (BO3MOXKHO HCIOJB30BaHHWE BUICOMATEpUaOB), HaAOJIOJECHUE
mpoiecca OOyriuMBaHUsl caxapa @OJA JEHCTBUEM KOHLUEHTPUPOBAHHOW CEpPHOIl
KHUCIIOTHI, W3Y4YCHHE XUMUYECKHX CBOWCTB pPa30aBICHHOW CEPHOM KHCIOTHI,
MPOBEJCHHE KAUYECTBEHHOW peakiuu Ha cylnb(aT-noH U HaOMI0/IeHue MpU3HaKa e
MPOTEKAaHMs, O3HAKOMJICHHE C (PU3WYECKMMU CBOMCTBaMHU a3oTa, (dochopa U uX
COeIMHEHU (BO3MOXXHO MCIOJIb30BAaHHE BUJIEOMATEPUATIOB), 00pa3laMH a30THBIX U
dochopubix ymoOpeHuii, mHoIy4yeHHE, COOMpAaHHE, PpACIO3HABAHHE U H3YUYCHHE
CBOICTB aMMHaKa, IPOBEJCHUE KaUeCTBEHHBIX PeakUUii Ha MOH aMMOHUA U (ocdart-
VOH U M3Y4Y€HHE NPHU3HAKOB MX MPOTEKAHHUs, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHOM



aQ30THOM KHUCIOTBI € MeApl0 (BO3MOXKHO UCIIOJIb30BaHHE BHUACOMATEPHUANIOB),
M3yUeHHUE MOJIeNied KPUCTAIUIMYECKUX PEHmETOK anmasa, rpadura, Qysuiepena,
03HAKOMJICHHE C MPOILIECCOM aJICOPOIMU PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIéM U YCTPOMCTBOM MPOTUBOrasa, MOJIyuyeHHE, COOMpaHHue, paclo3HABAHUE U
W3y4YEHUE CBOMCTB YIJEKUCIOrOo Tras3a, IMPOBEJACHUE KAaYECTBEHHBIX PEaKIUi Ha
KapOOHAT M CWJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHUE C
NPOAYKIMEN CHIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a]a4
o TeMe «Ba)kHelne HeMeTaljIbl 1 UX COSTUHCHUS.

MeTaajabl 1 MX COeAMHEHUS

OO6m1as XxapakKTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH HX
nonoxeHus B [lepuoguueckont cucreMe xumuuyeckux aiemeHToB /. . Menneneesa
U cTpoeHusi atomoB. CTpoeHue MeTauioB. MeTamnnueckas CBA3b U MeTajuIndyecKas
KPUCTAJUIMYECKAsT PEIIETKA. DJIEKTPOXMUMUYECKUM Psifi HANPSIKEHUN METaJIOB.
dusnyeckue W XUMHUYECKHE CBOMCTBa MeTaioB. OOImue crnocoObl MOJYy4YeHUS
mertauioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT
koppo3uu. CruiaBbl (CTaidb, YyryH, AIOPATIOMUHHMM, OpOH3a) W WX NPUMEHEHUEC B
OBITY U TIPOMBIIIIJIEHHOCTH.

[Ilenounble MeTawibl: moJjiokeHue B Ilepuonnueckoid cuCTEME XHMHYECKUX
anemeHToB JI. M. MeHueneeBa, CTpOGHHE MX aTOMOB, HaXOXJICHHE B IPHUPOJE.
dusnyeckne U XMMHUYECKHUE CBOMCTBA (Ha mpumepe HaTpus U Kauus). OKcuasl U
TUIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1MIeI0YHbIX METAJJIOB U UX COCIMHEHMUIA.

[[leroyHO3eMeNbHBIE  META/UIbl MarHUid HM  KaJblUM: TIOJIO)KEHHE B
[Tepunoguueckoit cucteme xumuueckux 3yeMeHToB . M. MenneneeBa, cTpoeHue ux
aTOMOB, HaxXOXJ€HUE B mpupojae. OPU3NYeCKue U XUMHUUYECKHE CBONCTBA MarHusi u
KaJIblus. BaxkHele coeJuHeHUs1 Kanblus (OKCU, TUIPOKCHUI, coiu). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHCHHS.

AnoMuUHUI: mojiokeHue B llepuognueckoit cUCTEME XMMHUYECKUX DJIEMEHTOB
J. . MeHnneneeBa, CTpO€HHE aroMa, HAaXOXJICeHUE B npupoac. Dusnyeckue u
XUMHUYECKUE CBOMCTBAa amroMHHHUSA. AMGOTEpHBIC CBOMCTBAa OKCHIA M THIPOKCH]IA
AJIFOMUHUSL.

Keneso: nonoxenue B [lepuognueckoit cucreme XuMUIeCKuX 3yiemMeHToB /. M.
MemnpeneeBa, CTpOEHUE aTOMA, HAXOXKJACHUE B Ipupoae. OU3NUYECKUE U XUMHUYECKHE
cBoMcTBa »xene3a. Okcuapl, rugpokcuabl U conu xkeneza (ll) u xeneza (lll), ux
COCTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oOpa3laMM METayIoB M CIUIaBOB, HX (U3WUYECKUMHU
CBOWMCTBaMH, U3yUYCHHUE PE3YJIHTATOB KOPPO3UH METAIIIIOB (BO3MOKHO MCITOJIB30BAHHUE
BHJICOMATEPUAIIOB), OCOOCHHOCTEM B3aMMOJICMCTBUS OKCHIA KalbIlMsS W HATpUS C
BOJIOM (BO3MOXXHO HCIOJIb30BaHWE BUJICOMATEPUANIOB), HCCIIEIOBAaHUE CBOWMCTB



KECTKON BOJIBI, TIpOIIECCa TOPEHUS Kene3a B KHCIopoie (BO3MOXKHO MCIOIb30BAHUE
BUJICOMATEPHUAIIOB), TPU3HAKOB MPOTCKAHUS KAYCCTBEHHBIX PEAKIIMH Ha WOHBI:
MarHus, Kajbl¥s, adroMuHus, IuHKa, skeme3a (II) u xemesa (M), megm (1),
HaOII0/ICHNE U OMHMCaHUE MPOIIECCOB OKPALTMBAHUS TUIAMEHN NOHAMH HATPUS, Kalus
M KanmblMs  (BO3MOYKHO  HCIIOJIb30BAaHHME  BHJIEOMATEPHANIOB), HCCIEAOBaHUE
aM(OTEpHBIX CBOWCTB THAPOKCHIA AIIOMUHUS WM THAPOKCHUIA IMHKA, pEIICHUE
AKCIIEPUMEHTATBHBIX 3aJ1a4 TI0 TeMe «BakHEHTIIIe METAIIBI U UX COSTUHEHUS.

XuMHA U OKpYKaLIas cpeaa

BemectBa u MaTepuanbl B TOBCEAHEBHOM KM3HU dYeloBeKa. be3omacHoe
UCIIOJIb30BaHKME BEIICCTB M XMMHYECKHX peakinuid B ObiTy. [lepBas momoris mpu
XUMHYECKUX 0XKOTaxX M OTPABICHUSIX.

XUMHUYECKOe 3arps3HEHHE OKpYKamImeld cpenbl (MpeaenbHas JOMycTUMAast
KOHIeHTpanus BemecT, ganee — [1JIK). Ponb xumum B pemieHnH SKONIOTHUECKUX
npooieM.

Xumuueckuit IKcnepumenm:

U3ydeHue OoOpa3IOB MaTepHaioB (CTEKJIO, CIUIaBbI METaJIOB, ITOJMMEPHBIC
MaTepHabl).

Mesxcnpeomemnvle ceazu

Peanuzanust MeXnpeaMeTHBIX CBs3eld MpU H3YYEHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHUM,
TaK M TIOHATHH, SBISIOMIUXCS CHUCTEMHBIMU JJIi  OTACNIBHBIX IPEIMETOB
€CTECTBEHHO--Hay4YHOT'O [IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE TOHSTHS: HAy4YHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIacCuPUKaus, TEepUOJAUYHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHHE, MOJIEIb, SIBJICHHUE, TAPHUKOBBINA d(PdeKT,
TEXHOJIOTHUS, MATEPHUAIIBI.

®duzrka: MaTepusi, aTOM, IJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIIHI,
PaINOaKTUBHOCTb, MOJIEKYJIa, DIIEKTPUUCCKHM 3aps, IPOBOIHUKH,
MOJIYIIPOBOJTHUKH, AUAIIEKTPUKH, (DOTODJIEMEHT, BEIIECTBO, T€0, 00BEM, arperarHoe
COCTOSIHME BEIIECTBa, a3, PacTBOP, PACTBOPUMOCTH, KPUCTAJUIMYECKasl PENIETKa,
CIUTaBbI, (PU3MUECKHUE BETUYHMHBI, €IMHULIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTRO,
IUTaHETHhI, 3BE311b1, COHIIC.

buonorusi: QorocunTes, npixanue, Oumocdepa, IKOCHUCTEMA, MHUHEPATHHBIC
YIOOpEHMsI, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAbI, TOPHBIE MOPOJBI, TOJIC3HBIC
MCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA [IPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIET'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHBI



JIMYHOCTHBIE  PE3yJIbTaThl OCBOEHUSI NPOrpaMMbl  OCHOBHOIO  OOILIEro
o0pa3oBaHus JOCTHralOTCs B XOA€ OOyYEeHHS XUMUU B €IUHCTBE Yy4eOHOU U
BOCIUTATEIBHON JIESITEIbHOCTH B COOTBETCTBUM C TPAAULIHMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMU M JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TMPUHITBIMUA B
oOlIecTBe NpaBWIaMM M HOPMamMu TOBEAEHHS M CIOCOOCTBYIOT IIpoLeccaM
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIUATIU3ALMHI 00yYalOLIUXCSl.

JInyHOCTHBIE pe3yJIbTAThI OTPaXKaroT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBATbCSI ~ CUCTEMOW  TMO3UTHUBHBIX  ILIEHHOCTHBIX  OpPUEHTAUUd U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

LIEHHOCTHOTO OTHOILIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAyYHOMY HACJIEAWIO0, TOHUMAHUS 3HAYEHUS XHUMHUYECKOM HAyKM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEpHON HH(OpManuendn o
NEPEIOBbIX JOCTHKEHUSX M OTKPBITUSIX MHUPOBOM U OTCYECTBEHHOW XUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEJACTABICHUS O COLMAJbHBIX HOpMax U TMpaBWwiIax MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTUBE, KOMMYHUKATHBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATENLCKON, TBOPUECKON U APYTUX BUAAX JCSITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JESITENbHOCTH TPU BBINOJHEHUU
y4eOHBIX, IIO3HABATENIbHBIX 3aJ]lay, BBHIMOJHEHUH XWMUYECKHX OSKCIEPUMEHTOB,
CO37aHUM YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO ¥ B3aUMOIOMOIIU
B MpOIleCcCe ITON yueOHOM N1eaTeTbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJICHHUE U
MNOCTYTIKW CBOMX TOBAPHUILEH C MO3ULHUHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MUPOBO33PEHUYECKHUE TMPEACTABICHHUS O BELIECTBE U XHUMHUYECKOW pPEaKIIHH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pAa3BUTUS HAYKM M COCTAaBIIIOLINE
OCHOBY JUIsl TIOHMMAaHHS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHsS MPUPOAbI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOTHOMN CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHUBBI, HAIIPABIICHHBIE Ha IOJYyYEHUE HOBBIX 3HAHUM I10
XAMHUH, HEOOXOAWMbIC i OOBACHEHHS HAOIIOJAeMbIX TPOIECCOB W SBIICHHUIA,
MO3HABATEIbHOM, HMH(POPMAIMOHHON W YUTATEIbCKOW KyJIbTYyphl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOM
JIUTEpaTypor, JOCTYNMHBIMU TEXHUYECKHUMHU  CpelcTBaMU  MH(OPMALMOHHBIX
TEXHOJIOTHU;



UHTEpEC K OOYYEHHMI0O M TO3HAHUIO, JIOOO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMO00Opa30BaHMIO, MPOEKTHON U MCCIIEI0BATENBCKOMN AEATENBHOCTH,
K OCO3HAaHHOMY BBIOOpY HANPaBICHHOCTU U YPOBHS 00yUYEeHHs B JaJIbHEHUILIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHME LIEHHOCTHU >KU3HHU, OTBETCTBEHHOT'O OTHOILLIEHUSI K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3J0pPOBBIA 00pa3 KU3HHU, OCO3HAHUE TOCIEACTBUH W HENPUATHE
BpEAHBIX  MNpHUBbIUEK  (YNOTpeOJIeHUs  alIKOorojisi, HAPKOTUKOB,  KYpPEHHUS),
HEOOXOJUMOCTU  COOJIIOZICHUS TpaBWJI  OE30MacCHOCTH TMpU  OOpallleHHH ¢
XUMHYECKUMU BEUIECTBAMU B OBITY U peasibHOM KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEpEC K MPaKTUYECKOMY M3yUeHMIO Mpodeccuil u TpyAa pa3IuyHOro poja,
yBa)KEHHE K TPYAY U pe3ysbTaTaM TPYJOBOH EATENbHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHHUS MPEIMETHBIX 3HAHUM MO XUMHUU, OCO3HAHHBIA BHIOOP WHIMBHUIYATbLHOU
TPACKTOPUU TPOAOKEHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEW, YCTEIIHOMN
npodeccuoHaIbHON NeATEIBHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
aJanTHUPOBATHCS B MPOPECCUOHAIBHON Cpejie;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

HKOJIOTHYECKH 1€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUHHUKY KU3HU
Ha 3emie, OCHOBE €€ CyYIIECTBOBaHHUS, MOHUMAaHHME IIEHHOCTH 3[I0POBOTO U
O6e3omacHoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢uznuecKoMy U TCHUXWYECKOMY 3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOICHUS
npaBuJl 0€30MaCHOTO MOBEJEHUS MPU paboTe ¢ BEIIECTBAMH, a TaAKKE B CUTYyaIlHsX,
YIPOKAIOIIUX 3I0OPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TOJydyaeMble MPU U3YYCHUH XUMUH, IS
pEeLICHUs 3aJ]1a4, CBSI3aHHBIX C OKPYXAIOIIEH NPUPOAHOW CPEIOW, ISl TOBBIIICHUS
YPOBHS ~ SKOJOTMYECKOM  KYJIBTYpbl, OCO3HAHMS  TJO0AaNBbHOTO  XapakTepa
HKOJIOTMYECKUX MpOOJIEeM M IyTEH MX PELIEHUs IOCPEICTBOM METOJOB XHMHH,
HKOJIOTMYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B IIO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeIMETHBIX pE3yJbTaTOB BBIACNSIOT 3HAYUMBbIE IS
(GopMupoBaHUS MHPOBO33pPEHUS OOLICHAYYHBIE MOHATHS (3aKOH, T€OpHUs, MPUHINII,
runores3a, (akT, CcHUCTEMa, MPOLECC, OKCIEPUMEHT M  JPyroe.), KOTOpbIE
UCIIOJIB3YIOTCSI B E€CTECTBEHHO-HAyYHBIX YYE€OHBIX MpEeAMETax W IO3BOJSIOT Ha
OCHOBE 3HAaHHUW W3 ITUX MpPeIMeTOB (OPMUPOBATH MPEACTABICHUE O IEIOCTHON
HAy4YHOW KapTWHE MUpPA, U YHUBEPCAIbHbIC y4eOHbIE NelcTBUS (TO3HABATEIbHBIC,
KOMMYHHUKAaTHBHBIE, PpEryJIATUBHbBIE), KOTOpble oOecrneunBaoT (HOPMUPOBAHUE



TOTOBHOCTH K CaMOCTOSATEILHOMY TUIAHHUPOBAHUIO M OCYIIECTBJICHHUIO YYeOHOM
TeSTEITPHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruveckue aeicTBus:

YMEHHUS HCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPU OCBOCHUU
3HAHHWHA: PACKPBIBATH CMBICT XUMHUYECKUX TOHITHH (BBIACIATH MX XapaKTEPHBIC
MPU3HAKK, YCTAHABJIMBATH B3aWMOCBS3b C JPYTHMMH TOHSATHUSMH), HCIIOIH30BaTh
MOHATHS I OOBSICHCHHUS OTIEIbHBIX (PAKTOB W SBJICHUH, BBIOMpATh OCHOBAHUS U
KPUTCPUH I KJIACCH(PUKAIMA XUMHUYECKHX BCIICCTB W XUMHYCCKUX PEAKIUH,
YCTaHABJIMBATh TMPUIUHHO-CIICJCTBEHHBIC CBSI3W MEXIYy OOBEKTaMU H3YYCHHSI,
CTPOUTH JIOTUYCCKUE PACCYKJCHUs (MHIYKTUBHBIC, NCAYKTHBHBIC, TI0 AHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKTFOUCHHS;

YMCHHE TIPHUMCHATh B TPOIECCE II03HAHWS TOHATHS (MPEIMETHBIC U
METanpeIMETHBIC), CUMBOJIMUCCKHE (3HAKOBBIC) MOJCIIH, HCIIOIB3YEMbIC B XUMUH,
IpeoOpPa3oBBIBaTh MIUPOKO NMPHUMCHICMBIC B XMMHH MOJCIBHBIC MPEACTABICHUS —
XMMHYECKUH 3HAK (CUMBOJI JJIEMCHTA), XHMHUYecKas QopMylia W YypaBHEHHC
XHMHYECKOW PEAKIMW — TPHU PEIICHUU Y4eOHO-TTO3HABATENBHBIX 3a]a4, ¢ YYETOM
3TUX MOJICIBHBIX MPEJACTABICHUN BBIABIATh M XapaKTePU30BaTh CYIICCTBCHHBIC
NPU3HAKK H3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB W XUMHUYECKUX pEaKIni,
BBISIBIIAITH ~ OOIIME  3aKOHOMEPHOCTH,  INPUYUHHO-CIEACTBCHHBIE  CBS3UM U
POTHBOPEYHS B U3YIaCMbIX MPOIIECCAX U SIBICHUSIX.

Ba3oBnble uccienoBarejabcKkue AeCTBHA.

YMEHHE WCIIOJIb30BaTh ITOCTABIICHHBIE BOMPOCH B KadeCTBE HWHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYeCTBE OCHOBHI JUISI (POPMUPOBAHUS TUIIOTE3BI 110 MMPOBEPKE
NPaBUILHOCTH BHICKA3bIBAEMBIX CYXKICHUN;

NpUOOpETCHHE OIbITa MO0 IUTAHWPOBAHHUIO, OPTaHM3AIMHA U IPOBEICHHUIO
YUYEHUYECKHX OKCIIEPUMCHTOB, YMEHHE HaOJIIOAaTh 3a XOJOM TIpoIlecca,
CaMOCTOSITETIbHO TPOTHO3UPOBATH €ro pe3yiabTaT, (opmynupoBaTh 000OIICHUS U
BBIBOJIBI TIO PE3yibTaTaM MPOBEAEHHOTO OMbBITA, UCCIEIOBAHUS, COCTABIATH OTYET O
MpoJIeJIaHHOW padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, aHAJIM3UPOBATH M HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3TUYHBIX BHJIOB M (HOPM TPEACTABICHHS, MOIYyIaeMYI0 W3 PAa3HBIX HCTOYHUKOB
(Hay4gHO-TIOMyJIIpHAs JINTEpaTypa XUMHUUYECKOTO COJEPKaHUS, CIIPAaBOYHBIE TTOCOOUS,
pecypcel UHTEpHETa), KPUTHYECKH OIICHUBATH MPOTHBOPEUYNBYIO U HEIIOCTOBEPHYIO
uH(bOpPMAIHIO;

YMEHHE TPUMEHSATh pPa3InYHbIE METOJIBI M 3alpOChl MPHU TOUCKE M O0TOOpE
uHQOpPMAITMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IS BBITIOJTHEHUS
y4eOHBIX WM TO3HABATEIBHBIX 3a/lad OMPEJCIEHHOTO TUIIA, MPUOOPETEHUE OIbITA B



o0JlacTh  UCMONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIQJICHUE KYJIBTYpPOM aKTUBHOTO HUCIOJIb30BaHUSI PA3IMUHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpPMY MpEACTaBICHUS HHPOPMALUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECJIOKHBIMU CXEMaMH, JuarpaMMaMH,
ApyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE HUCMOJb30BaTh M  aHAIM3UPOBAThL B Ipolecce ydyeOHOU U
UCCJIEeI0BATENbCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBILIUIEHHOCTH,
CEJIbCKOTO X03SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKaloUIel MPUPOTHON Cpebl.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHS 3a7aBaTh BONPOCHI (B X0Jie Auanora u (WiM) JUCKYCCUHU) 1O CYIIECTBY
oOcyxnaeMoi  TeMbl, (OPMYJIMPOBATH CBOM  NPEIJIOKEHUS  OTHOCHUTEIIBHO
BBIMOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

yMEHUS  TPEACTaBIATh  IMOJYYCHHBIE  pe3yJdbTaThl  IO3HABATEILHOU
NEATeIbHOCTH B YCTHBIX M MUCHbMEHHBIX TEKCTaX; JIeJIaTh MPE3CHTAIIUIO PE3YJIHTATOB
BBITIOJIHEHUSI XMMHUYECKOTO JKCIepUMeHTa (J1abopaTOpHOTO OIbITa, JIabopaTOpHOU
paboThI MO UCCIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

YMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
MO3HABATEIBLHON M MCCIIEIOBATEIBCKON ACATENBHOCTH MPHU PEIICHUH BO3HUKAIOIINX
npoOysieM Ha OCHOBe YyuéTa OOUIMX MHTEPECOB U COIJIACOBAHMS MO3MIUH
(obcyxenus, 0OMEH MHEHUSMH, «MO3TOBBIE€ IITYPMbI», KOOPJAUHAIIMS COBMECTHBIX
NEHUCTBUH, ONpeJeeHre KPUTEPUEB MO OIEHKE KayecTBa BBIMOJHEHHON padOThl U
Apyrue).

PeryasiTuBHbIC YHUBepPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSITEJIbHO OIpEAENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBaTh M TPH HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeIIbHOCTh, BBHIOMpaTh Hambojee A(PEeKTUBHBIC CIIOCOOBI pelieHHus y4eOHBIX H
MO3HABATENbHBIX 33/1a4, CaMOCTOSITEIbHO COCTABJISTh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA  AJITOPUTM  JEUCTBUM TIPU  BBIIOJHEHUM 33aJaHUA €  YYETOM
MOJIYYCHHSI HOBBIX 3HAHMM 00 HM3y4aeMbIX OOBEKTaX — BEHIECTBAX U PEAKIUSX,
OLICHUBAaTh COOTBETCTBHE IOJIYYEHHOIO pe3yJibTaTa 3asiBJICHHOW II€JH, yMEHUE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPe/IjlaraeMbl€ B YCIOBUU 3aIaHUI.

HPEAMETHBIE PE3YJIbTATDBI

B cocraBe npeaMETHBIX pe3yJbTaTOB II0 OCBOEHHIO  005S3aTEIBHOIO
CoIepKaHMs, YCTAaHOBJICHHOTO JaHHOW (enepasbHON pabodeil mporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOY4YaIONIMMHUCS HAy4yHbIE 3HAHUS, YMEHUS U CHOCOOBI
JNEeUCTBUM, cieupruUecKue sl TPeaIMETHOM 001acTH « XUMUS», BUABI ACATEIHbHOCTH
[0 TMOJYYEHHID HOBOTO 3HAHUSA, €ro WHTEPOpPETAlNU, M[peoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.



K koniy oOydenusi B 8 kjiacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XMUMHUYECKUX TOHSATHUWA: aTOM, MOJIEKYJa,
XUMHUYECKHIM 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOHAS W HEOJHOPOJIHAS), BAJCHTHOCTh, OTHOCUTEJIbHAS aTOMHAas U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi J0JiI XMUMHUUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJSIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJib, JJEKTPOOTPULIATEIBLHOCTb, CTENEHb
OKHCJICHUSI, XMMHUYECKas peakius, KiIacCuUKalus peakiuil: peaxiuu
COCMHEHUS, PEaKIUU Pa3NIOKEHUs, PEaKIIMU 3aMEeIIeHUs, peakiiui oOMeHa,
9K30- U DHAOTEPMHUYECKHE pPEaKIMH, TEIUIOBOH 3P EKT peakuuu, sapo
aToma, OJJICKTPOHHBIM CJIOW aToMa, aTOMHas OpOWTalb, pPaJUyC aTroMma,
XUMUYECKAsl CBS3b, MOJISIPHAS W HEMOJSPHAs KOBAJIEHTHAsl CBSI3b, MOHHAA
CBsI3b, MOH, KATHOH, aHWOH, PACTBOP, MAacCOBas J0Jis BellecTBa (IIPOIEHTHAs
KOHIIEHTpAIIMsI) B pACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATUH U
NPUMEHSITh 3TH OHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

e HCMOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JJIsl COCTaBJICHHS (hOPMYJI BEIIECTB
Y YPaBHEHUN XUMUUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB dJEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTeTNIeHb OKUCJICHHS JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, TPUHAIIICKHOCTD
BEIIECTB K OIpEAeNEHHOMY KJacCy COeIuHEHuN 1o ¢opMynaMm, BUJ
XUMHYECKOM CBsI3M  (KOBaJEHTHass W HWOHHAasi) B  HEOPraHUYECKUX
COEIMHEHUSAX;

e packpeiBaTh cMmbica Ilepumommueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBAaTh IOHHMAaHUE TEPUOJUYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKUX BJEMEHTOB OT HUX TNoyiokeHus B llepuoandeckoil cucreme,
3aKOHOB COXPAHEHHsI MACChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabnuunyio Qopmy Ilepuognyeckoi
CUCTEMbl XUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOArpPYIIa
(A-rpynma)» u «mobouynas moarpymma (b-rpynma)», manpie u Oomblnue
NepUOMbl, COOTHOCUTH OO0O3HAUCHMs, KOTOpPbIE UMEIOTCS B Taliuue
«Ilepuoanueckas cucrema xumuyeckux sjemeHTtoB J[. M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XUMHUYECKHUX JJIEMEHTOB
(coctaB | 3apsa sapa, oOlee YUCIIO 3JIEKTPOHOB M pacHpeieieHUue UxX Io
AIEKTPOHHBIM CJIOSIM);



KJIacCU(UIIMPOBATh XUMHUYECKUE 3JIEMEHThl, HEOPraHUYECKHUE BEIECTBa,
XUMHYECKUE peakuuu (MO YUCIAYy M COCTaBy YYacTBYIOLIMX B PpPEaKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPKJAasi OMHMCAHHE MPUMEpPaAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TNPOTEKAHHUS XMMHYECKHUX TPEBpPALIECHUNA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHUYECKOrOo »dJeMeHTa 1Mo (opMmyse COeAUHEHHUS,
MacCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHYECKOUN peakiiny;

IPUMEHSTh OCHOBHBIE ONEpAlMU MBICTUTEIBHON AESITENIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IeHne, CUCTeMaTH3alll0, KiIacCU(PUKALHUIO,
BBISIBJICHUE TPUYMHHO--CJIEICTBEHHBIX CBSI3ed — I HM3y4eHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKLUl, €CTECTBEHHO-HAYYHbIE METO/IbI MO3HAHUS
— HaOMIo/IcHHe, M3MEpPEHUe, MOJEIMPOBAHHUE, IKCIEPUMEHT (peasibHbId U
MBICJICHHBIN );

CJIeIOBaTh MpaBUjIaM MOJIb30BAHUS XUMUYECKON MOCY0M U J1a00paTOpHBIM
o0opydoBaHMEM, a TakXKe TpaBWJIaM OOpalleHusi C BelIecTBaMH B
COOTBETCTBUM C HWHCTPYKIUSIMHU 10  BBINOJIHEHHIO  JTAOOPATOPHBIX
XUMHYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BolOpoJla M KHCIIOpPOJia), NPUTOTOBJIEHUIO PAaCTBOPOB C OINPEIEIEHHOU
MacCOBOW JOJie pPAacTBOPEHHOTO BEMIECTBA, IUIAHUPOBaTh U IMPOBOIUTH
XUMHUYECKHE SKCIEPUMEHTHl MO PACHO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCTIOT C TTOMOIIbI0 MHANKATOPOB (JIakMyc, deHondTanent, METUIOPaHK U

JpyTue).

K konity oOydenus B 9 kjacce mpeIMETHBIE PE3ylbTaThl HA OA30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MTOHATUN: XUMUYECKAN JJIEMEHT,
aToOM, MOJIEKyJa, WOH, KAaTHOH, AaHWOH, IPOCTOE BELIECTBO, CIIOKHOE
BEILIECTBO, BAJIEHTHOCTH, 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCIICHUS,
XAMHUYECKasi peakins, XAMUYECKasl CBSA3b, TETUIOBOM A (DEKT peakiuu, MOJb,
MOJISIPHBIN 00BEM, pacTBop, DJIEKTPOJINATBHI, HEAJICKTPOJIUTHI,
ANEKTPOJIUTHYECKAs TUCCOLMALINS, PEaKIIUK HOHHOTO OOMEHa, KaTajau3aTop,
XUMUYECKOE paBHOBECHME, OOpaTUMble U  HEOOpaTUMbIE  PEaKIIHH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIIMH, OKHUCIUTENb, BOCCTAHOBUTEIIb,
OKHCJICHHE U BOCCTaHOBJICHUE, aJUIOTpOIus, amM(pOTEPHOCTb, XUMHUUECKas



CBsI3b (KOBaJICHTHAsl, HIOHHAs, METa/NINUeCcKas), KpUCTaIMueckasi pemeérka,
KOppO3Hsl METAJJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON PEAKLIHH, MPEIEIbHO
nonyctumas koHnentpanus [I/IK Bemecrtsa;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHUX IIOHSATHH U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUH BEILIECTB U UX MPEBPAIICHUI;
UCIIOJI30BaTh XUMUYECKYI0 CUMBOJIUKY I COCTaBJICHUS (DOPMYJI BEIIECTB
Y YPABHECHUN XUMUYECKUX PEAKLIHNM;

ONPEAEIATh BAJIEHTHOCTh U CTEIEHb OKHUCJIEHUS XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX  PA3JIMYHOTO  COCTaBa, [MPUHAMLJICKHOCTh  BEHIECTB K
OTpeIeIEHHOMY KJIACCy COCIMHEHUH 1Mo (opMyJiaM, BUJI XUMUYECKOMN CBSI3U
(KOBaJIeHTHAs, UOHHAs, METAINYECKasi) B HEOPTraHUYECKUX COCTUHEHUSX,
3apsii MOHA TI0 XUMHUYECKOU popMyJie, XapaKkTep Cpe/ibl B BOJIHBIX PAaCTBOpax
HEOPraHWYECKUX COCTUHEHUM, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BEILECTBA;

packpbiBaTh cmbich llepuonmueckoro 3akona J[. W. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAaHWE: ONHUCHIBATH U  XapaKTEPU30BaATh
tabnuunyro (opmy Ilepuoauyeckoid CUCTEMBl XUMHUUYECKHUX DJIIEMEHTOB:
pasnuuath TIOHSATHUSI «TJIaBHAsg moArpynmna (A-Tpymnma)y W «1mo0odHas
noarpynmna (b-rpynma)», Manble u  OOJBIIME TEPUOMABI, COOTHOCHUTH
0003HauYeHUs, KOTOPbIE UMEIOTCA B MEPUOAUYECKON TaOIUIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHUMHUYECKHX JJIEMEHTOB (COCTaB H
3apsan  Anpa, oOIIee YHCIO DJIEKTPOHOB M paclpeiesieHne HX IO
AJIIEKTPOHHBIM CJIOSM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOWCTB JJIEMEHTOB M MX COCIMHEHUM B IMpeleliaX MaJIbIX NEPUOIOB U
[JIaBHBIX MTOArPYII C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKUE JJIEMEHTBI, HEOPraHWYECKHUE BEIECTBa,
XUMUYECKHE peakiuu (M0 YHCIYy M COCTaBy YYAcCTBYIOIIMX B PEAKUUH
BEIIECTB, MO TEIIOBOMY 3(QeKTy, M0 HW3MEHEHHUIO CTETCHEW OKHCICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME U Chenu(uUeckrue XUMHYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, IIOATBEPKIAs OIHUCAHUE
IPpUMEPAMU  MOJIEKYJSIDHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHUS JIEKTPOJIUTHUECKONW JUCCOLMALUNA KUCIIOT, IIEJI0YEn
U COJIEH, MOJHBIE U COKpAIIEHHBbIE YpaBHEHUS pPeaklMii MOHHOTO OOMEHa,
YPAaBHEHUS PEAKIUW, NOATBEPKIAIOMNUX CYIIECTBOBAHUE T€HETHYECKOU
CBSI3M MEX/ly BEIIECTBAMU PA3JIMYHBIX KIACCOB;

pPacKpbpIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUHU
MOCPEACTBOM COCTAaBJIICHHUSI SJIEKTPOHHOTO OaaHca 3TUX peaKIuii;



MPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAaHUS XUMHUYECKHX TPEBpAIllEHUH B Pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYIIPHYIO U MOJIIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIONI0 XHMHYECKOTO »JJIeMEHTa 1o QopMmysie COeIUHECHHUS,
MacCOBYIO JIOJIO BEIIECTBA B pacTBOPE, MPOBOJIUTH PACUETHI MO YPaBHEHHUIO
XUMHUYECKOU pEaKIUH;

coOIOIaTh TMpaBUjia MOJIB30BAHUA XMUMHUYECKON MOCYI0i M 1ab0paToOpHBIM
o0opynoBaHMEeM, a Takke TMpaBwia oOpallleHHs C BEIIeCTBaMHU B
COOTBETCTBHM C HMHCTPYKIHMSMH 10  BBINIOJHEHHIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TMOTYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa M yrIeKUCIIOTo Trasa);

NPOBOJIUTH PEAKIMH, TOATBEPKIAIONINE KAaUeCTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM TYTEM XJIOPHA-, OpOMHI-, HOAHI-,
kapboHat-, Qocdar-, cunukar-, cynabdpar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUS W WOHBl H3YYCHHBIX METAJIOB, MPHCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE OTEPAIlMN MBICIUTEIBHON JEATEIEHOCTH — aHallu3 |
CHUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMAaTH3alUI0, BbISIBICHUE NPUYUHHO-
CJIECTBEHHBIX CBSI3€d — AJI1 U3YyYEHHUS CBOMCTB BELIECTB M XUMHMUYECKHX
peakiuii, ecTEeCTBEHHO-Hay4yHbleé METOAbl IO3HaHMS — HaOJIO/ICHNUE,
U3MEpEeHHEe, MOJIETUPOBAHHUE, SKCIIEPUMEHT (PeasIbHbIM U MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoJsnyecTBo 4yacoB
Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHMS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosayx. Kucnopon. [Tonsarue 06 6 bubnuoreka [JOK
' OKCHUIaX https://m.edsoo.ru/7f41837c
Boaopoa.Ilonstue o kucnorax u bu6mmoreka [IOK
2.2 8 1
COJISIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnunoreka [JOK
' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumuideckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
XUMHUYECKUX emeHToB /. U. https://m.edso0.ru/7f41837c
Memnnene-eBa. CTpoeHue aroma
XUMHUYECKas CBA3b.
3.2 OxucnuTensHo- 8 Bubmuorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKITUN
bubmmoreka [{OK
Hroro o pasyery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubnmorera LHOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5
I[MTPOTPAMME
9 KJIACC
Koan4yecTBo yacos DJIeKTPOHHBbIE
No 11/ HaumeHoBaHUe pa3iejioB U TeM Korrpoasmsie | Tpaktuseckue (ungposbie)
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. BemmecTBo 1 XUMHYEeCKHE PeaKku
11 [ToBTOpEeHUE U yriyoieHue 3HaHUH 5 1 bubnuoreka [JOK
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [JOK
peakiui https://m.edsoo.ru/7f41a636
13 DNEeKTpOIUTHYECKAs JUCCOLUALU. 8 1 1 bubnuorexa [IOK
XHMMHUYECKUE PEAKIUU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 2. HemeTa bl M UX COeAUHEHU S

91 OO01mas XxapakTepUCTUKA XUMUIECKIX 4 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mast XxapakTepuCTUKa XUMUUYECKHUX
2.2 anieMeHToB VIA-rpymmsl. Cepa u €8 6 bubmorexa [IOK
' PyFmHL. &P https://m.edsoo.ru/7f41a636
COENMHEHHS
OO011asa XxapakTEPUCTHKA XUMUYECKHUX
2.3 3ne§eHTo§ VA-Ir) L. A30T, ocdop u ux 7 bubmorexa HOK
' PYHHIHL. ’ P https://m.edsoo.ru/7f41a636
COENMHEHUS
OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX
2.4 anieMeHToB IVA-rpynmel. Yriepon v 8 bubmorexa LOK
' . PYITIBL poa https://m.edso0.ru/7f41a636
KPEMHUH ¥ X COCTUHCHHS
Hroro mo pazueny 25
Pa3nena 3. MeTasiibl M X cOeANHEHHUS
. bu6moreka [IOK
3.1 00 4
HIHE CBOHCTBA METAILIoB https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxxneiimne MeTajuIbl 1 UX COEIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Pasnen 4. Xumus n okpy»kaomas cpeaa
bubmuoreka [JOK
4.1 BemectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
PeszepBHoe Bpems 3 bubmotera [JOK

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

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 7
INOYPOYHOE IIVIAHUPOBAHUE
8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydenusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
[Tpenmer xumuu. Poss XuMuu B )KU3HU 1 bu6moreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
[TonATHE O METO1aX MMO3HAHUS B XUMUU 1 bubamorera LOK
A https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «IIpaBmma
paboTHI B Ta0OPATOPUU U TIPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEMY
Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubnmuoreka [JOK
pazzaeseHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabota Ne 2 «Paznenenue
cMmecelt (Ha mpuMepe OYUCTKH 1 bubmorexa HOK
. p p https://m.edsoo.ru/ff0d28c8
MIOBapEHHOM COJIH )»
ATOMBI 1 MOJIEKYJIbI 1 bubmmorexa [IOK
v https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocTseie U CI0KHBIE BEILECTBA 1 bubnuoreka [IOK



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/ff0d2a6¢c

bubmuoreka [JOK

9 ATOMHO-MOJIE o€ yueHue
TOMHOTMOICKYIHIPHOC yHCHH https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.
10 Xummueckas popmyia. BareHTHOCTD brbmmorexa [OK
Py https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JICMCHTOB
11 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO dJIEMEHTA B bubmmoreka [{OK
COEJIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecTBa. Mosbs. MossipHast bubmuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [IOK
XUMHUUYECKUX pPeaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUSIM XUMHUYECKUX bubmmorexa [JOK
B N P https://m.edsoo.ru/ff0d5708
peakimit
Knaccudukanus XuMuueckux peakiuii
18 (coenMHEHMS, Pa3JIOKEHUS, 3aMEIICHHUS bubmorexa HOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeaucT. O6o0IIeHne U bubmmorexa [JOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HAaHUHA
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BerecTBa U XUMUYECKUE PEAKLIUM)

https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecs razoB. CocrtaB Bo3ayxa.

21 Kucnopom — 351eMeHT U IpocToe bubmmorexa [TOK
p p https://m.edsoo.ru/ff0d448e
BemiectBo. O30H
duznyeckre 1 XUMHUYECKHIE CBOIICTBA
22 KUCI0po/ia (peakuu OKUCICHUS bubmorera [JOK
P P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
CriocoObl ostydeHus: KUCI0po/ia B
23 J1a00paTOPHUH U IIPOMBIILIEHHOCTH bubnmorexa LOK
patop P ) https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3pheKT XUMHUYSCKON pPeaKInu,
24 IIOHATHE O T(i)(bMOXI/IMI/I'—IeCKOM paBH:HI/II/I bubmorexa HOK
p M ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUICCKHUX PEaAKIIHIX
Tommmso (HedTh, yroab U METaH).
25 3ar HSHCI-EI/qul;OS o a, CII0COOBI lro bubmmorexa [OK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «[Tonyuenne u codbupanue KUCI0poaa bubmnorexa [TOK
yi N p pod, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe bubnmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
08 du3nyecKre U XMMUYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4ddo
bubmuoreka [JOK
29 I1
ORATHE O RUCHOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
CrnocoObl nosryyeHus Bo10poia B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 IIpaktnyeckas padora Ne 4 o teme bubnuoreka [IOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«[lony4enue u cobupanue BOAOPO/A,
W3yYECHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42

bubmmoreka [{OK
32 MospHblii 006EM Ta30B. 3aK0H ABOTraapo
p AP https://m.edsoo.ru/ff0d542e
Brrunciienusa o0béMa, KOJIMYECTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorera [JOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Brruucienus 006EMOB ra3oB 1o
34 ABHCHMIO PEaKI[UH Ha OCHOBE 3aKOHA bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIECHHH T'a30B
35 dOusnvecKknue U XMMHUYECKHUE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbliieHHbIE U
37 HEHACBIIIEHHBIE pacTBOPEL. MaccoBas bubmorexa HOK
- P pEL- https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 o Teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
onpeaesIEHHON MacCOBOM 10J1eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponsnas pabora No2 mo teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KilaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHune u XuMHUYECKUE CBOMCTBA
bu6mmoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX

OKCHJIO0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHHsI: COCTaB, KJIacCU(DUKALINS,

bubmuoreka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBONCTBA bubnuorexa [JOK
OCHOBaHUHI https://m.edsoo.ru/ff0d67ca
44 Kucnortsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMHYECKHE CBOMCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIoCOObI bubnuorexa [JOK
MOJTYy4YEeHUs, XHMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubmuorexa [JOK
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 ['enernueckas cBsi3b MEXKy KJaccaMHu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 O06001eHre U cucTeMaTu3alus 3HaHu| htts://m.edso0.ru/00adach?
KontponbHas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX Bubmmorexa LIOK
. https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[lepBbie MOMBITKU KIACCH(PUKAIIUU
51 XUMHUYECKUX 3JIeMeHTOB. [loHsTHe 0 bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
rpynnax cXOAHbIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u Ilepuoanueckas
52 cuUcTeMa XMMHUYeCcKux 3nemeHnToB /[, U. Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuropl, TpymIIbl, NOATPYIIIBI bubnuoreka [IOK
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

https://m.edsoo.ru/00ada52c

Crpoenune atoMoB. CocTaB aTOMHBIX sIZIEP.

bubmuoreka [JOK

o4
N3oToms! https://m.edsoo.ru/00ada342
CtpoeHnue 3IIeKTPOHHBIX 000J0UeK
. bubnuorexa [JOK
55 aToMOB 251eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTUKa XUMUUIECKOTO DJIEMEHTA
. bubnuoreka [JOK
56 1o ero noJioxkeHuto B [lepuoanueckoit
https://m.edsoo.ru/00ada824
cucteme /1. 1. Menaeneera
3navenue [lepronnueckoro 3akoHa s
57 pa3BuTHA Hayku U npaktuku. /. 1. bubnuoreka [IOK
MenneneeB — y4€HbIH, IEJAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh aTOMOB bubnuoreka [IOK
XUMUYECKUX HIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 nu
OTHA XHMITICCKA CBASD https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMudeckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 C
TETEHb OKHCICHI https://m.edsoo.ru/00adae28
62 OKHCIIUTENbHO-BOCCTAHOBUTEIbHbBIE bubnunoreka [JOK
peakuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
63 OKucauTenn U BOCCTAHOBUTEIU
https://m.edso0.ru/00adb076
64 KoBanenTHas HenossipHast XuMHUYeCKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b https://m.edso0.ru/00adb486
66 PezepBHblii ypok. O000ICHNE U 1 bubmuorexa [IOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IEHE U 1 bubnuorexa [JOK
CUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011eHNE U 1 bubnuorexa [JOK
CcUCTEMaTH3alusl 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
I[MTPOTPAMME
9 KJIACC
KonuvecTBo yacos JJIEKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThbI padoThI
pecypcsbl
[Tepuonnueckuii 3akoH. [lepronnueckas
1 crucTeMa XHMHUYeCKuX 3aeMeHToB . U 1 bubmorera [JOK
o https://m.edsoo.ru/00adb59e
Meupeneena
3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
P Ry https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunael xuMuueckoil CBSA3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponrHas padota Nel mo teme
5 «IToBTOpeHue u yriybiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/esioB Kypca 8 Kiaccay
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Krnaccudukarus XuMHIECKUX peakiiui

bubmuoreka [JOK

6
10 PA3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHATHE O CKOPOCTH XUMHUYECKOMN

7 eakuuy. [ToHATHE 0 TOMOTEHHBIX U bubnmorexa LOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonaTre 0 XUMHUYECKOM pPaBHOBECHH.

3 @akTOpBI, BIUSAIOIIHAE HA CKOPOCTh bubnuorexa [JOK
XUMUYECKON PEAKLIUH U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI

9 OKHUCINTETFHO-BOCCTAHOBUTEIIHHBIC bu6moreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3MEKTPONUTHYECKON

10 mucconuanmy. CHIIbHBIE U CIIa0bIE bubmmorexa [OK

’ https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HoHnnsle ypaBHEHHS peaKIAil bubmorexa HOK
P peakdt https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIIOT U
12 OCHOBAHUI B CBETE IIpeACTaBIeHUIl 00 bubmmorexa [IOK
. e https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKON JUCCOIHAIIIHT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHUNA 00 IIEKTPOIUTHYECKON Eubmorexa HOK
p p https://m.edso0.ru/00add8b2
JIAUCCOLUAIAN
14 ITousaTue o ruapouse couen Bubmorexa OK
P https://m.edso0.ru/00add9d4
bu6mmoreka [JOK

15 O000111eHIE U CUCTEMATHU3AIUs 3HAHUH

B H https://m.edsoo.ru/00addd12

16 IIpaktuyeckas pabora Ne 1. «Pemenune bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/1a49»

https://m.edsoo.ru/00addbfa
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KonTtponeHas padota Ne2 mo reme

17 «DIEKTPOIUTHYECKAS JUCCOIIHALHS bubmorexa LIOK
P ) https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIUU B PaCTBOPaX»
OO01mmas XxapakTepruCcTHKa TaIOTCHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa [TOK
prMep https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CoJisiHast KHCIIOTA,
19 XAMHYECKUE CBOICTBA, IOJIYUYCHUE bubnmorexa LOK
i ya ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padorta Ne 2 o teme
20 «[Tonydyenue CONTHON KACIOTHI bubmorexa LOK
YAeHe . ’ https://m.edsoo.ru/00ade348
W3y4eHHE € CBOWCTBY
Beraucnenus o ypaBHEHUAM
21 XAMHYECKNX PEAKINI, €CIIN OIUH U3 bubmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B H30BITKE
99 OO6mrast XxapaKTepUCTHKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
Annorponnsie MOAUGUKALIUU CEPEI.
23 Haxoxg[eHHe CcepEl I/I(beé COC,I[I/IHGII){I/Iﬁ B Eubmaorexa HOK
p . https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CEPhI
24 CepoBonopos, cTpoenue, puzndecKkue u bubnnoreka [JOK
XUMHAYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KHCIIOTa,
P P . bubnuoreka [JOK
25 (hbM3UYEeCKre U XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHYECKHE pPEAKIINH, JIEKAIIIIE B
p bu6mmoreka [JOK
26 OCHOBE ITPOMBIIIUIEHHOTO CrIocoba

MOJIYYCHHA cepHoﬁ KHUCJIOTHI.

https://m.edsoo.ru/00adec8a
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XUMHUYECKOE 3arpsi3HEHUE
OKpYKaroILEH Cpeibl COETUHEHUSIMU
cepsl

Briuucienrne MaccoBOM T0JIU BBIXOAa

bubmmoreka [{OK

27
IIPOAYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mmas XxapakTepUCTHUKA AIICMEHTOB

28 VA-rpymisl. A30T, pacripocTpaHEHHE B bubnuorexa [JOK
npupoe, (pu3nuecKue 1 XuMUYeCKue https://m.edsoo.ru/00adeea6
CBOICTBa
AmMuak, ero ¢usnyeckue u

29 XUMUYECKHE CBOWCTBA, TMTOTYICHUE U bubmorexa TOK

’ i https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTiueckas padorta Ne 3 o Teme
30 «[lonydyeHue aMmMuaka, U3ydeHUE ero bubnmorexa [JOK
. v > 133 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ pusndeckue u bubnuoreka [IOK
XUMHUYECKHE CBOWMCTBA https://m.edsoo.ru/00adf306
Hcnonb3o0BaHuEe HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPAIbHBIX

32 T0OpeHnii. XUMUYECKOE 3arpsi3HeHNne Eubmaorexa HOK
yAobp o p https://m.edsoo.ru/00adf518
OKpY’KaIoIllel Cpesibl COeAMHEHUIMHU
azoTa
dochop. Oxcun dbochopa u

33 (1)00(%)0 pHa}I KI/ICJ'I((l))Ta (b(bI/II;I/I(‘l\eOCKI/Ie u bubmorexa HOK

p N https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOIyuYeHUE
Hcnonb3oBanue hocdaTtoB B KauecTBe
N bubnmuoreka [JOK
34 MUHEpaIbHbIX YA00peHHid. 3arps3HeHue

IIPUPOJHOM cpenbl pochaTtamu

https://m.edsoo.ru/00adfc20
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VYriepoa, pacnpocTpaHeHHE B TIPUPO/IEL,

bubmuoreka [JOK

35
¢u3nvecKkrue 1 XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeponaa, ux Gusndeckue u
36 XUMHUYECKHE CBOMCTBA. IKOJOTHICCKUE bubmmoreka [{OK
POOJIeMBI, CBSI3aHHBIC C OKCHJIOM https://m.edsoo.ru/00adfebe
yriaepona (1V)
bubmmoreka [{OK
37 VYroapHas KucioTa u €€ Cou
https://m.edsoo.ru/00ae006¢c
[IpakTueckas padorta Ne 4 o Teme
38 "[TomyueHne yriaekucioro rasa. bubnuoreka [IOK
KauectBennas peakius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHBIC TIOHATHS 00
39 OpraHNYECKNX BENIECTBAX KaK O bubmorexa LOK
P https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepoia
40 KpeMunii 1 ero coeanHeHns bubmorexa LOK
P https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5. Permenue
41 AKCIEPUMEHTAIBHBIX 33714 110 TEME bubnuoreka [JOK
«BaxHeine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUSDY
KontponbHas padoTta Ne3 no teme
. bubmuoreka [JOK
42 «BaxxHeiime HeMeTalIbl U UX
https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO01mas XxapakTepuCcTUKa XUMUYECKHIX
3JIEMEHTOB — METAILJIOB.
bu6mmoreka [JOK
43 MeranJyeckasi CBsI3b U METaJlINUeCKast

KPUCTAJUINYECKasl pELIETKA.
duznueckue cBOMCTBA METAIIOB

https://m.edsoo.ru/00ael103e
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XUMHWYECKUE CBOIICTBA METAJIIOB.

44 DNEKTPOXUMHUYECKUN Psiji HAIIPSDKEHU I bubmorexa LIOK
https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mue criocoObl TOTYYCHUS METaJIOB.

45 CrinaBel. BeruncneHus no ypaBHEHUSIM bubnuorexa [JOK
XUMHUUYECKUX PEAKIIUH, €CIIU OJIUH U3 https://m.edsoo.ru/00ael156
pPEareHTOB COJIEPIKUT IIPUMECH

46 [TonsiTHE O KOPPO3UH METATIIOB bubnuorexka LIOK

https://m.edsoo.ru/00ae1278
bu6moreka [IOK

47 [eotrbie MeTAIL https://m.edsoo.ru/00ael4b2

48 Oxcupl U TUIPOKCHUIBI HATPUS U Kalus bubnmorexa [JOK

https://m.edsoo.ru/00ael4b2

49 Illenoyno3eMenbHBIC METATIIBI — bubmuorexa [JOK
KaJIBIIMA U Maroui https://m.edsoo.ru/00ael5e8

50 Baxxueime coequHEHNS KaJIbIIU bubmmorexa [OK

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

51 O00011eHre U cucTeMaTU3alusl 3HAHUI

52 JKEcTKOoCTh BOJBI M CIIOCOOBI €& bubnmuoreka [JOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[IpakTuueckas padbora Ne 6 mo Teme

53 "YKEcTKOoCTh BOABI U METOIBI €€ Bubmorexa OK

" https://m.edsoo.ru/00aelae8
yCTpaHeHHs

54 [ —— bubmuoreka [JOK

https://m.edsoo.ru/00aelc64

55 AmdorepHbIe cBOIICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64

56 Keneso bu6mmoreka [JOK
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https://m.edsoo.ru/00ael1d86

Oxcupl, TUAPOKCUIBL U COJIU JKElle3a

bubmuoreka [JOK

> (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre 1 cucTeMaTu3alus 3HaHu !
[Ipaktuyeckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubmmoreka [{OK
59 .
«BaxHenme MeTaJlIbl U UX https://m.edso0.ru/00ae3de8
COCTMHECHUS
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CITH OJIUH U3
60 peareHToB JaH B U30BbITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXO/Ia TIPOTyKTa
peaxkuuu
61 O0001IeHre U cucTeEMaTU3alMs 3HAHUN
KontponbHas padota Ne4 o teme
62 «BaxuHenmme MeTauIbl 1 UX
COEJIMHEHUS
63 BemectBa u matepuansl B bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Pousib XxuMum B penieHnn dK0JI0rH4eCKuX bubnnoreka [JOK
poOiem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00adb33c
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68 PezepBublit ypok. O0o0ICHNE H 1 bubmuoreka [IOK
cucTeMaTu3anys 3HaHu! https://m.edsoo.ru/00ad9cbh2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

» Xumus, 8 kiacc/ Epemun B.B., Kyzsmenko H.E., [Ipo3nos A. A. u npyrue; noa
penakmueit Jlynuna B.B., AkunonepHnoe o6mectBo «M3narenscTBo
«IIpocsewenue»

» Xumus, 9 kinacc/ Epemun B.B., Kyzemenko H.E., [Ipo3nos A. A. u apyrue; noa
penakmueit Jlynuna B.B., Akunoneprnoe o6miectBo «3narenscTBo

«HpOCBGIIIGHI/IG»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJA

1. Xumus (6a3oBblif ypoBeHb). Peanuzarus tpedoBanuit ®I'OC ocHOBHOTO 00IIIETO
oOpa3oBaHus: MeToauueckoe nmocoodue s yuurens / Kasepuna A. A., [luayruna
I'.B.; nox pen.

I'. B. ITuuyrunoii. M. : ®I'BHY «MHCTUTYT cTparerun pa3BUTHS 0Opa30BaHUs
PAO», 2022. 81 c.:

170

2. Xumus. 8-9 knacc. Meroanueckoe nmocodbue. K yuebnuky B. B. Epemuna, H. E.

Kysemenko, A. A. Jlpo3nosa, B. B. Jlynuna, B. B. Epemun, A. A. JIpo3nos

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



1.https://Ibz.ru/metodist/iumk/chemistry/e-r.php

2. I'paduueckuii penakrop, XkMUYECKUN CIIPaBOYHUK, Tabauna Menzeneesa,
TabJIMIIa PAaCTBOPUMOCTH.

https://acetyl.ru/

3. HOP «Xumus» Bupryanbnas naboparopus. 3agauu 8-11 ki
http://mmlab.ru/products/chemlab/chemlab.shtml

4. Komnemx, XumMust

https://college.ru/himiya/

5. JJabopatopusi IPOEKTOB
https://media.prosv.ru/lab/app/projects

6. 'mo6anJla6
https://globallab.org/ru/project/catalog/#.YteZdXZBy70

7. Ludporoit Hanorpan

https://nano-grad.ru/
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