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MHNOACHUTEJIBHAA 3ATIMCKA

[IporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOIO OOIIero 0Opa3oBaHHs COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTelnbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbIXx B PI'OC 00O, a Taxke Ha ocHOBE (enepanbHON paboueil mporpamMMel
BOCITUTaHUS M C y4ETOM KOHIIEHIIMH MPENOAaBaHUsl YIeOHOro MmpeaMera «XUMUs» B 00pa3oBaTeNbHBIX
opranmnzauusx Poccuiickoit @eaepanuu.

[Iporpamma 1o xuMuu Ia€T MPEACTABICHHUE O LEJSIX, OOIIEH CTpaTernu OOyueHUs, BOCIIUTAHUS U
pa3BuTHA O0YYaIOUIMXCSl CPEICTBAMU y4eOHOTO NpenMera, YCTaHaBIHMBAaeT 00s3aTebHOE MPEAMETHOE
coJiepaHue, MpeaycMaTpuBaeT paclpeseleHrne ero Mo KjiaccaM M CTPYKTypUpOBaHHUE IO paszjenam U
TEéMaM IporpaMmbl II0 XHMMHHU, ONPCACIACT KOJIUYCCTBECHHLIC MW KAaYCCTBCHHLIC XapaKTCPUCTHUKHU
COZIEpKaHMs, PEKOMEHJYEMYIO MOCIEA0BATEIbHOCTh HU3YUYECHHUS XUMUU C YYETOM MEKIPEAMETHBIX U
BHYTPHIIPEIIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH O00YYarolIHXCs,
ofpesiessieT BO3MOKHOCTH IMpeAMETa JJIsl peau3aiui TpeOOBaHUH K pe3ylibTaTaM OCBOCHHS OCHOBHOM
00pa30oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs, a TaKkKe TpeOOBaHHMU K
pe3yiabTaTaM OOydYeHHUs XMMHHM Ha YPOBHE IIeliel HM3y4deHMs MpeaMeTa M OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENBHOM JIESITENBHOCTH 00YUYaIOIIErocst 0 OCBOSHUIO YIeOHOTO COJIepKAHHUS .

3HaHWE XUMUHM CIY)KUT OCHOBOW Ui (OPMUPOBAHHS MHPOBO33PEHHS O00Y4Yaromerocsi, ero
MPEACTABICHU O MaTepualibHOM EIWHCTBE MHpa, BAXKHYIO POJIb UTParOT (QopMUpyeMble XUMUeH
NpEACTaBJICHUA O B3aMMOIIPEBPAICHUAX SHEPTHUU U 00 9BOJIFOIIMHU BEIICCTB B MIPUPOAC, O MYTAX PCIICHUSA
J100aIbHBIX MPOOJIEM YCTOMYHMBOrO Pa3BUTHS YEIOBEUSCTBA — CHIPHEBOM, IHEPreTHUECKOM, MUIICBON U
9KOJIOTUYECKON 0E30MaCHOCTH, TPOOIIEM 3APABOOXPAHEHHS.

N3yueHue xumuu:

CIOCOOCTBYET pean3allid BO3MOXKHOCTEH [UISI CaMOpasBUTHA W (HOPMUPOBAHUS KyIBTYPHI
JIMYHOCTH, €€ 001IeH U QYHKIIHOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHE MBIIIJICHUS] ¥ TBOPUECKUX CIIOCOOHOCTEN 00YJarOIIIXCsl, HABBIKOB
WX CaMOCTOATENbHON Y4eOHOW AeATENbHOCTH, JKCIEPUMEHTATBHBIX U HWCCIIEIOBATEIbCKUX YMEHHH,
HEOOXOANMBIX KaK B IIOBCETHEBHON KU3HH, TaK U B MPO(heCCHOHAIBHON e TeThHOCTH;

3HAKOMHUT CO CHENH(PUKOW HAYIHOTO MBIIUIEHHUS, 3aKIabIBAET OCHOBBI LIEIOCTHOTO B3TJIsAa Ha
€IMHCTBO TPUPOABl W  HUENOBEKa, SBISETCS  OTBETCTBEHHBIM dSTalmoM B  (OPMHUPOBAHHUH
€CTEeCTBEHHO-HAyYHON TPAaMOTHOCTH O0YJarOIINXCS;

croco0cTByeT (HhOPMHUPOBAHUIO [IEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YETOBEKY, BHOCHT CBOH BKJIA]l B KOJIOTHYECKOEe 00pa30BaHMe 00yUaIOMINXCSl.

JlaHHbIe HampaBIeHUsI B OOYYEHUN XUMUW O0ECIIEUMBAIOTCS CIIEIU(UKON COMep)aHUs YIeOHOTO
mpeaMera, KOTOPBI ABIISETCS MeAarornieckd afanTHPOBAHHBIM OTpakeHHeM 0a30BOil HAYKH XUMHUH Ha
onpenenEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHUS OPHUEHTHPOBAH HA OCBOCHHE
00y4alOMMMHCSA CHCTEMBI TEPBOHAYANBHBIX TOHATHH XWMHH, OCHOB HEOPTaHWYECKOW XHUMHU H
HEKOTOPBIX OTJENBHBIX 3HAYUMBIX ITOHSITHIA OPTaHUIECKON XUMUH.

CrtpykTypa comepaHusi MPOrpaMMbl 10 XUMHUH cPOPMHUPOBaHA HA OCHOBE CHCTEMHOT'0 ITOIX0Ja K
e€ m3ydenuto. ComepkaHue CKIaAbIBACTCS U3 CUCTEMBI MTOHATHN O XMMHUYECKOM DJIEMEHTE M BEIIECTBE U
CUCTEMBbI TIOHATHH 0 XUMHUYECKOH peakiuu. O0e ST CHCTEMBI CTPYKTYPHO OPTaHU30BaHEI IO MPUHITAITY
MTOCTIEIOBATENFHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKHUX MPECTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBEI BCETO €CTECTBO3HAHUS,

— Ilepunommaeckoro 3akona /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHM;

— YUYEHHSI O CTPOSHUH aTOMa U XMMHUYECKOH CBSI3H;

— IIpeACTaBIEHH 00 AIIEKTPOIUTUYECKON JUCCOUAIINY BEIIECTB B paCTBOPAX.

Teopernueckre 3HaHUSI PACCMATPUBAIOTCSI HA OCHOBE SMITUPUYECKH TIOJyYEHHBIX U OCMBICJIEHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIEAOBATENHHO OT OJHOIO YPOBHS K JPYrOMY, BHIONHSS (GYHKIMH OOBSICHEHUS



U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHMS] M BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHS U MOIy4YEeHHS
M3y4aeMBbIX BEILECTB.

OcBoeHrEe MPOrpaMMbl 10 XUMHU CHOCOOCTBYET (POPMHPOBAHHUIO MPEACTABICHUS O XUMHUYECKOH
COCTaBJISIONIEH HAyYHOH KapTHHBI MUpa B JIOTMKE €€ CUCTEMHOW MPHUPOJBI, IEHHOCTHOTO OTHOUIEHHS K
HayyHOMY 3HAHMIO M METOJaM IIO3HaHUSA B Hayke. M3ydeHue XMMUHU NPOHUCXOAWUT C TPUBJIECUECHHEM
3HaHUI M3 paHee U3y4eHHBIX YYeOHBIX MmpeaMeToB: «Okpyxarommii mup», «buonorus. 5—7 kiacce» u
«®Dusuka. 7 knace».

[lpr wm3ydyeHWM XUMHH TPOUCXOTUT (HOPMHUPOBAHWE 3HAHUA OCHOB XHMHUYECKOW HAYKH Kak
00JIacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTHUECKOH IEATENIbHOCTH YENOBEKa M KaK OIHOTO W3
KOMITOHEHTOB MHPOBOW KyJbTYpHl. 3afaya y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHMU CHUCTEMBI
XUMHYECKUX 3HAHUH — BaXHEHIIMX (HaKTOB, MOHATHN, 3aKOHOB M TEOPETHYCCKUX IOJIOKCHUH,
JOCTYIHBIX 000OIICHUIT MHUPOBO33PEHYECKOTO Xapakrepa, S3blka HayKW, B MPUOOIIEHUH K HAyYHBIM
METOJIaM TIO3HAHMS NPU M3YYCHUH BEIISCTB U XUMHUYCCKHX pPEaKluid, B (OPMHUPOBAHMHM M Pa3BUTHU
MO3HABATENbHBIX YMEHUH W WX MPUMEHEHWU B Y4eOHO-TIO3HABATEIBHOW M y4eOHO-HCCIIEA0BATENbCKOMI
JeATeIbHOCTH, OCBOCHUH MPaBHil O€30MaCHOr0 00paIIeHus C BEIECTBAMH B ITOBCEIHEBHOM JKU3HU.

[Ipu u3ydyeHnn XMMUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHMs BaXKHOE 3HaYCHUE TPHOOpENn
TaKkue e, Kak:

— (dopmupoBaHUE WHTEIUIEKTYalbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K caM00Opa3oBaHMUIO,
COTPYJIHHYECTBY, CAMOCTOSITEIFHOMY TPHHSTHIO DPEIICHUH, CIIOCOOHON aaanTHpoBaThCsl K OBICTPO
MEHSFOIIMMCS YCIIOBHISIM YKU3HU;

— HampaBJIeHHOCTh OOyuYeHHMs Ha CHCTEMaTHYecKoe MpHoOlIeHHe o0ydJaronmxcs K
CaMOCTOSTEILHOW ITO3HABATENIFHON JIeATENbHOCTH, HAYYHBIM METOJaM TO3HaHUs, (HOPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieueHHe  yCIOBUHM, CIOCOOCTBYIOIIMX  INMPHOOPETCHHUIO  OOYYAIONIUMHUCS  OIBITA
pa3HOOOpa3HOM JEATENPHOCTH, IIO3HAHWS M CAaMOIMO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHITNH ), UMEIOIINX YHUBEPCATHHOE 3HAUEHHUE JIJISl PA3IIMYHBIX BUIOB JAESTENHHOCTH;

— (opmupoBanue obiiel GyHKIHOHAILHON U €CTECTBEHHO-HAYYHON I'DAMOTHOCTH, B TOM YHCIIC
YMEHHI OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY)KAIOIIEro MUPA, UCIOIB3YsI 3HAHKS U OIBIT, IOJYYEHHbIE
MIpH W3YYEHUH XHMHH, NPUMEHATh HX IMPH PEIIeHHHd NPOOJIIEM B ITOBCETHEBHOW JXKM3HHM M TPYIOBOU
JESITEIbHOCTH;

— ¢opmupoBaHre y OOyYAIONIMXCS TYMAHHCTUYECKHX OTHOIIEHWH, TOHWMAaHWS II€HHOCTH
XUMHUYECKNX 3HAHUH I BHIPAOOTKH IKOJOTMYECKH IIEIeCO00pa3HOro MOBENEHUS B OBITY M TPYIOBOH
JESATEIBHOCTU B LENSIX COXPAHEHUS! CBOETO 3J0POBbS U OKPYKAIOLIEH NPUPOTHOU Cpeabl;

— pa3BUTHE MOTHBAIMH K OOyYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO M CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOGHHsSI OOIIEYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpPOQIIA U
HaIPaBIEHHOCTH JATbHEHTIIEro 00ydeHUsl.

OOmiee YWCIO YacoB, OTBENEHHBIX I HW3YyYEHWs] XMMHUH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBaHus, cocTaBisieT 136 dacoB: B 8 kitacce — 68 wacoB (2 9aca B Hezenro), B 9 kimacce — 68 gacos (2
gaca B HEIIENIO).



COJAEPXKXAHUE OBYYEHUA

8 KVIACC

[epBoHayaIbLHBIE XUMHYECKHE TIOHATHS

IIpenver xumun. Poib XvMHMM B KM3HM 4Y€JIOBEKa. XUMHS B CUCTEME HayK. lena M BelIECTBa.
@dusuveckue CBOMCTBa BeIIECTB. ArperaTHoe cocTosHMEe BemlecTB. [loHATHE O MeTonax IMO3HAHUS B
xumMuH. YucTele BemecTBa U cMec. CriocoObl pa3ielieHus CMEceH.

ATOMBI 1 MOJICKYJIBI. Xumudeckue djieMeHThbl. CHMBOJNBI XMMHYECKUX DJIEMEHTOB. HpOCTbIC u
CJIOJKHBIE BelIecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHeE.

Xumuueckas ¢opMmyna. BaneHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiectB. OTHOocuTenbHass aToMHas Macca. OTHOcHTeNbHas MOJIEKyJspHas Mmacca. MaccoBad
J0JA XUMHYECKOI'O 3JIEMEHTA B COCIMHCHUN.

KomnuectBo BemiectBa. Monb. MomnsipHass macca. B3anmMocBsi3p KOMMYECTBA, Macchl W YHCIA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacu€rel 1o hopmyliaM XUMHUYECKUX COCIHMHEHHIH.

du3uvecKkue U XUMUYECKUE SBIEHUS. XUMHAYECKash peakius U e€ MPU3HAKU. 3aKOH COXPaHEHUs
Macchl BellecTB. XWMHU4YECKHe YypaBHeHHs. Kiaccupukanus XUMHUECKHX peakiuil (CoelnHeHus,
pa3lIoKeHus, 3aMeNIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHUECKOH ITOCY/ION, TpaBuiIaMu paboThl B 1a00OpaTOpHH U pUEMaMH oOpaIeHus
c J1abopaTopHbIM O0OpYyIOBaHHUEM, U3yUYeHHE U ONucaHHe (U3MYECKMX CBOWCTB 00OpasIoB
HEOPTaHWYECKUX BEIIECTB, HaOmofmeHne (u3mdecknx (TUIaBJICHWE BOCKA, TasHUE JIbJa, PaCTHpPaHHE
caxapa B CTYIIKE, KUIICHUEC U KOHACHCAIUA BOZIBI) U XUMHNYECKUX (FOpeHI/Ie CB€YH, ITPOKAJIMBAHUC MeHHOﬁ
TIPOBOJIOKHM, B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) SIBIICHWH, HAOMIOICHWE W OIFCAHWE IPU3HAKOB
MIPOTEKaHUSI XUMHUECKIX Peaklnii (pa3iokeHnue caxapa, B3anMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPHIOM
Oapwsi, paznokenne runpokcuna menu (I1) mpu HarpeBaHmu, B3aUMOJICHCTBHE JKele3a ¢ PACTBOPOM COJIH
memu (I1), u3ydeHne crmoco00B pa3eIeHusI CMecel: ¢ TIOMOIIBI0 MarHuTa, GUIbTPOBAaHUE, BRIITAPHBAHUE,
TUCTUUIALAA, XpomaTorpadus, MPOBEACHWE OYHCTKH IMOBAPEHHOH CONM, HAONIOAEHHE W OIMHCAHHE
pe3yaBTaTOB TPOBENEHUS OIBITA, MILTIOCTPUPYIOMIErO 3aKOH COXPAaHEHUS MAacChl, CO3laHWE MOJeTeH
MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaxxHejinue npeacTaBuTe/ M HEOPraHM4ecKUX BellecTB

Bozayx — cmeck razos. CoctaB Bo3ayxa. Kucnopos — ameMeHT u mpoctoe BemecTBo. Haxoxaenue
KHCIIOpOAa B MpUpoie, GU3MICCKHE U XUMHICCKHE CBOMCTBA (peakmuu ropenns). Oxcuapl. [IpuMenenne
kucnopoma. CrocoObl TONy4eHHs KHCIopona B IJa0OpaTOpuu W MpOMBIIUIEHHOCTH. Kpyrosopor
kucnopoza B npupoae. O30H — amuioTpornHast MOAu(GUKaus KACIOPO/a.

TermmoBoit  3QpeKT XUMUYECKOH peakund, TEPMOXMMHYECKHE YpaBHEHHWS, 0JK30- W
SHAOTEPMHUYECKHE peakiuu. TOIUTNBO: yroidb W MeTaH. 3arps3HEeHHe BO3AyXa, YCHUICHHE MapHHUKOBOTO
addexra, pazpyiieHre 030HOBOTO CIIOSI.

Bomopon — snemeHT m mpocToe BemecTBO. HaxokaeHwe Bomoponma B mpupone, (GH3WUYecKhe H
XMMHUYECKHE CBOICTBA, TPUMEHEHHE, CIOCOObI morydeHns. Kucimorsr u conu.

Monsipablit 00bEM Ta30B. PacuéThl 0 XMMHYECKHM YPaBHEHHUSM.

®usnueckue CcBOMCTBa BoIbl. Boma kak pactBoputenb. PactBopel. HacklieHHble U
HEHACHIIIIEHHBIE PAacTBOPHL. PacTBOpHMOCTE BemiecTB B Bozxe. MaccoBas OIS BEIIECTBA B PaCTBOPE.
Xumudeckre cBoiictBa Bopl. OcHOBaHUS. Poib pacTBOpOB B mpuposie U B )KU3HM YenoBeka. Kpyrosopor
BOJIBI B IpUpoie. 3arpsi3HeHNE MPUPOAHBIX BoA. OXpaHa v OYMCTKA IPUPOIHBIX BOI.

Knaccudpukammss  Heopranmdeckux  coemuHenmit.  Oxcumbl.  Knaccudukamms — OKCHIOB:
corieoOpasytomre (OCHOBHBIE, KHCIOTHBIE, aMm@oTepHble) W HecoieoOpasytomme. Homenkmatypa
okcuioB. Du3nueckre U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydenne okcroB.

OcHoBanus. Knaccudukaius ocHOBaHUWI: MENOYN 1 HEPACTBOPUMBIC OCHOBaHMs. HomeHkmatypa
ocHOBaHMM. Pu3NUecKue U XUMUYECKHE CBOMCTBAa OcHOBaHU. [lony4yeHne ocHOBaHUM.



Kucnorer. Knaccudukanus kucnor. Homenknatypa kucinor. Guznueckue 1 XUMUYECKAE CBOMCTBA
kucnot. Psag akruBnoctu MeramnoB H. H. bekerosa. [lomyyeHue Kucior.

Conu. Homenknarypa coneil. @u3ndeckrue U XUMUUeCcKHe cBolicTBa conel. [lomydenne comneil.

I'enernueckast CBSI3b MEXIY KilacCaMHU HEOPTAHUYECKUX COCAMHECHUI.

Xumuueckuii IKcnepumenm:.

KauecTBEHHOE OIpeJelIeHne COJepXKaHus KUCIOpoAa B BO3JyXe, IOIydeHue, coOHpaHue,
pacro3HaBaHUE U U3yYEHHE CBOWCTB KHCIOPO/a, HAOIO/IEHHE B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOAOM
U YCJIOBUS BO3HUKHOBEHHUS U MPEKpaIleHUs ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3ilaMu OKCHIIOB U
ONMCAaHWE HMX CBOKMCTB, IOJNydeHUE, COOMpaHHUE, pACIO3HABAaHME W HW3YYCHHE CBOHCTB BOJOpPOA
(ropenue), B3ammojeiictBue Bojopoaa ¢ okcuaom wmeau (1) (Bo3MokHO — HcCHoONB30OBaHHE
BHJICOMATEpHAIIOB), HaOII0JcHuE 00Pa3I0B BEIIECTB KOJINYECTBOM | MOIb, HCCIieIoBaHUE OCOOCHHOCTEN
pacTBOpPEHHUs BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OIMpPEAEIEHHON
MaccoBOM J0iel pacTBOPEHHOT O BEIIECTBA, B3aUMOIEHCTBHE BOABI C METaJIaMH (HATPHEM M KaJbLIMEM)
(BOBMOXXHO HCIIONB30BAHME BHIEOMAaTEPHANIOB), HCCIIEIOBAaHHWE OOpa3lOB HEOPraHWYECKUX BEIIEeCTB
Pa3IUYHBIX KJIACCOB, HAOJIOJICHNE M3MEHEHHUSI OKPACKU MHJUKATOPOB B PAacTBOpaxX KHUCIOT M IIEIOYEH,
n3ydeHue B3aumozeucTBusi okcuma meau (ll) ¢ pacTBopom cepHOIl KHCIOTHI, KHUCIOT C METajuIaMH,
peaknuii HeWTpaau3aluy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHNE OJIHOI'O METaIa APYTUM
W3 PacTBOpa COJH, PEIIeHHE PKCIIEPUMEHTANBHBIX 3a/1ad M0 TeMe «BaskHele KIacchl HEOPTaHMIECKUX
COEMHEHUI».

Ilepuonuyveckuii 3axkoH u Ilepuogumyeckasi cucrema xummuyeckux 3viementoB /. H.
MenpaeneeBa. CTpoeHue aTomMoB. XHMHUYECKasi CBA3b. (OKHCIUTENbHO-BOCCTAHOBUTEILHBIE
peakinuun

HepBBIe IIOITBITKH KJ'IaCCI/I(i)I/IKaI_II/II/I XUMHUYECKUX 3JeMeHTOB. IlloHsATHE O Tpymnmnax CXOAHBIX
3JeMEHTOB (IENIOYHbIE W UIEIOYHO3EMENbHBIE METAJUIbl, TaJOre€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(GOTEPHBIC OKCHIIBI M THIPOKCHIBI.

Ilepuognueckuii 3akoH. Ilepuomuueckas cucrtema xumuueckux snemeHToB J[. M. Menpeneesa.
Kopotkonepuoanas u mimHHonepuoanas Gopmbl [leproandeckoil CHCTEMbI XUMHYECKUX 31eMeHTOB [l.
N. Menneneesa. Ilepuonpsl u rpymnsl. Gusznyueckuil cMbICT MOPSAIKOBOIO HOMEpa, HOMEPOB TepHroja U
CPYIIIBI 3JIEMEHTA.

Crpoenne atomMoB. CoctaB aTOMHBIX saep. Mzorombl. OmekTpoHbl. CTpOCHHE SJIEKTPOHHBIX
o0oirouek atomMoB TepBEIX 20 XHMMHYECKHX 3eMeHTOB llepmommueckoit cuctemsr J[. WM. Menneneena.
XapakTepucTika XHMHYECKOTO 3JIEMEHTa 10 ero mnojoxkeHuto B Ilepumoaunueckoit cucreme J[. .
Menpeneesa.

3aKOHOMEPHOCTH W3MEHEHHUS paJnyca aTOMOB XWMHYECKHX JJIEMEHTOB, METAIMYECKUX U
HEMETAJNINYECKUX CBOMCTB MO IpyHIaM U NEpUOIaM.

3nayenue Ilepumonnueckoro 3axkoHa u llepmonnyeckod CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. [. 1. MenaeneeB — y4€HbIi U ITpakIaHUH.

Xumudeckas cBsizb. KoBasleHTHast (TMONsIpHAs W HEMOJSApPHAS) CBSI3b. DIEKTPOOTPUIIATENEHOCTD
XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakiuu. lIponecchl OKHUCIEHUs U
BOCCTaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTENU.

Xumuueckuii Ikcnepumenmn.

n3y4eHrne 0oO0pas3IoB BEIIECTB METAUIOB M HEMETAJNIOB, B3aWMOJICHCTBHE THUAPOKCHIA IIHMHKA C
pacTBOpaMu KUCJIOT U IIEI0Yed, IMPOBEAEHUE OIBITOB, WUIIOCTPUPYIOMIMX MPUMEPHI OKHUCIUTEIBHO-
BOCCTaHOBHUTENBHBIX peakiuii (rOpeHne, peakiiuu pa3loKeHHsI, COSTMHEHNUS).

Mescnpeomemnwie ceasu

Peanuzanus MeXnpenIMETHBIX CBsI3eH NpU HM3YYEHHH XUMUHU B 8 KIIacce OCYILIECTBISIETCSl Yepes
WCIIONb30BaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX MOHATUMN, TaK U MOHITHIH, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTAENBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.



OOmue ecTecTBEHHO--Hay4HbIE TOHATHA: HAaydyHBIH (pakT, rumoresa, TEOpHs, 3aKOH, aHAIIU3,
CHHTE3, KiIacCH(pHKaLUs, MEPUOTUIHOCTh, HAOMIOJCHHE, DKCIIEPUMEHT, MOJIEIMPOBAHUE, H3MEpEHHE,
MOJIEINb, SIBJICHHE.

®dusuka: MaTepusi, aToM, JIEKTPOH, MMPOTOH, HEUTPOH, NOH, HYKJIHJI, U30TOIBI, PaJU0AKTHBHOCTS,
MOJIeKyNa, 3JIEKTPUUECKH 3apsii, BEUIeCTBO, Telno, OO0BEM, arperaTHOE COCTOSHHE BEIIECTBa, ras,
(u3nNUecKe BEIMYUHBI, SAMHHLIBI H3MEPEHHS, KOCMOC, TIaHEeThl, 3BE31b1, ComHIIe.

Buonorus: horocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIC IMMOPOABI, IOJE3HBIC HCKOIACMEIE,
TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemiecTBo U XuMHYecKasi peakuus

ITepuonmueckuii 3akoH. Ilepuonmyeckas cucrema xumudeckux syiemeHTos JI. M. Menneneesa.
CrtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XHMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
NnepuoJ0B, Kajluda, KaJblUA W HUX COGI{I/IHGHI/Iﬁ B COOTBETCTBHUU C IIOJIOKECHUEM DJJIIEMCHTOB B
ITepuoanueckoi cucTeME U CTPOEHUEM UX aTOMOB.

CTpoeHHe BEIICCTBa: BUAbI XUMHYECKON CBs3H. THUMBI KPpHUCTATIIIMYCCKUX peHIéTOK, 3aBUCUMOCTbH
CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMUECKOW PEIIETKU U BUJA XUMUYECKOMN CBSI3U.

Krnaccudukarys 1 HOMEHKJIATypa HEOPTAaHHMYECKUX BEIIECTB. XHWMHUUYECKHE CBOHCTBA BEIIECTB,
OTHOCAIIUXCA K Ppas3siInuYHbIM Kj1accamM HEOPTraHNUYCCKUX COGIIHHCHI/Iﬁ, TCHETNYCCKas CBA3b
HCOPraHM4C€CKUX BEIICCTB.

Kraccupukamumss XUMAYeCKHX peaKknWid 10 pa3iuyHbIM IpU3HaKaMm (M0 YHCIy W COCTaBy
YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, N0 H3MEHEHHIO CTeleHEll OKHCIIEHHS
XUMHYECKHX D3JIEMEHTOB, 1O OOpPAaTHMOCTH, MO YYaCTHIO KaTaim3aTopa). DK30- U DHJIOTEPMHUYECKHE
peaxIm, TepPMOXUMHUIECKHE YPaBHEHHUSI.

[ToHsaTe 0 CKOPOCTH XHMMHYECKOWM peakiuuu. [loHsTHe 00 0OpPaTHMBIX W HEOOpPATHMBIX
XUMHYECKUX peaknusx. [IoHATHe 0 TOMOTeHHBIX M TeTeporeHHBIX peaknusx. [loHsaTne o karammse.
[lonatne o xuMuyeckoM paBHOBecHH. DaKTOPHI, BIHUSIONIME HAa CKOPOCTh XMMHYECKON pEaKIuHu M
MTOJIOKEHIE XUMHUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEaKIHWH,  JJeKTPOHHBIM  OajlaHC ~ OKHCIUTENHHO-
BOCCTaHOBHUTENbHON peakiuu. CoCTaBIeHNE ypaBHEHHH OKHCIUTENHHO--BOCCTAHOBUTENBHBIX PEAKITHI C
WCIIOIB30BaHMEM METO/Ia JIEKTPOHHOT O OajaHca.

Teopus MEKTPOIUTHUECKON TUCCOMMAINH. DISKTPOIUTHI M HEAJIEKTPOIHUTHI. KaTHOHBI, aHNOHEI.
MexaHn3M TUCCOITHAIINH BEIIECTB C PA3IMYHBIMU BHIAMU XHUMHAYECKOH CBs3H. CTereHb AUCCOIHAIINU.
CuIIBHBIC B CITAOBIC DJIEKTPOIIUTHI.

Peakrmuun moHHOTO OOMeHa. YCIOBHS TPOTCKaHUS pPEaKIuii HOHHOTO OOMCHA, IIONHBIC |
COKpAIlEHHbIE HWOHHBIE ypaBHEHUs peakuuid. CBOHCTBa KHUCIOT, OCHOBAaHUW U CcOJIEH B CBETE
MIPEJCTaBIIEHUH 00 JIIEKTPOIUTHYECKON aucconnanui. KadecTBeHHbIE peakiuu Ha WOHBL [loHsATHE O
TUAPOJIA3E CONEH.

Xumuueckuit IKCnepumeHm:

O3HAKOMJICHHE C MOJAEISIMH KPHUCTAJUIMIECKUX PEMIETOK HEOPraHMYECKUX BEIIeCTB — METAJUIOB U
HeMeTayuioB (TpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOPHAa HATPHS), MCCIENOBaHHE 3aBUCHMOCTH
CKOpOCTH  XHMHYECKOH peakluh OT BO3MEHCTBUS  pa3IMYHBIX  (PAKTOpOB,  HCCIEOBAHHE
ANIEKTPOIIPOBOHOCTH PACTBOPOB BEIECTB, IpoIlecca IWCCONMANMY KHCIIOT, MIeJoued | coyel
(BOBMOXXHO WCIIONB30BaHHWE BHUIECO MATEPHANIOB), MPOBENECHUE OMBITOB, HIUTFOCTPUPYIOMINX MPU3HAKA
MPOTEKaHUsl PEaKIuii MOHHOro oOMeHa (oOpa3oBaHHE oOcajlka, BEIIENEHWE raza, oOpa3oBaHHE BOJIbI),
OITBITOB, WJLTIOCTPUPYIOUINX MPUMEPHl OKHCIUTEIhHO-BOCCTAHOBUTENBHBIX Peakiuid (TOpeHUe, peakiiuu
pPasNOXKEeHHs, COEAWHEHUS), pPAaclo3HaBaHWE HEOPTaHMYECKHMX BEIIECTB C ITOMOIIBI0 Ka4eCTBEHHBIX
peaKnuil Ha NOHBI, pEllIeHNE SKCIIEPUMEHTAIBHBIX 3a7ad.

HemeTtanisl 1 UX coeIHHEHUS



Obmas xapakrepucTuka ragoreHoB. OCOOEGHHOCTH CTpPOEHHS aTOMOB, XapaKTEPHbIE CTENeHU
okucnenus. CTpoeHne u (HU3NIECKUEe CBOWCTBA MPOCTHIX BEIECTB — TajOreHoB. XMMHUECKHE CBOMCTBA
Ha TpuMepe XJiopa (B3auMOJEHCTBHE C MEeTaIIaMU, HEMeTalJIlaMH, Ienodamu). XiopoBogopoa. ComnsiHast
KHCNIOTa, XMMHYECKME CBOWCTBA, TOJNy4YeHHE, NMpHUMeHeHHe. JlelicTBHe XJiopa W XJIOpOBOZOpOJa Ha
OpraHu3M ueyioBeka. BaskHelme XIOpUabl U X HAXOXKIICHHUE B IIPHPOJIE.

OO0mas xapakrepuctuka syieMeHToB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
crerienn okuciieHus. CTpoeHrne W (DU3MYECKHE CBOMCTBAa MPOCTHIX BEHIECTB — KHCIOPOAA M CEPHI.
ANoTporHble MOTUGUKALIMKA KUCIOpOAa W cepbl. XHUMHUYECKHe CBoicTBa cepbl. CepoBoaopoj,
CTpOCHHUE, (I)I/ISI/I‘ICCKI/IC M XMMHYECKHE CBOMCTBA. OKCI/I}Z[])I CEpbl KaK MNPCACTABUTCIIU KHCJIOTHBLIX
okcuaoB. CepHasl KHCIOTa, (M3UUECKHE U XUMHUYECKHE CBOMCTBa (00HIME Kak IMpEACTaBUTENS Kiacca
KACIOT M crnenupuveckre). XUMHUECKAE PEaKIHHU, JeXKallde B OCHOBE MPOMBIIUICHHOTO CIIOC00a
TIOJIy9CHUSI CepHOM KHCIOTHL. [lpumeHeHue cepHoit kuciaoThl. COMM CEpHOM KHUCIIOTHI, KauyeCTBEHHAS
peakius Ha cyibdaTr-uoH. HaxoxkaeHue cepbl U e€ COeAMHEHUN B MpHUpoje. XUMHUECKOE 3arps3HeHUE
OKpPYXKAIOIIel Cpeasl COSAMHEHUSMU Cepbl (KUCIOTHBIC NOXKIU, 3arps3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro MPeIOTBPAILCHHUS.

OO0mas xapakrepuctuka 3eMeHToB VA-rpyrbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEePHbBIC
CTETICHH OKHUCIICHHS. A30T, paclpocTpaHeHUEe B MpHpoJie, (U3MUECKHEe M XUMHUYECKHE CBOWMCTBA.
KpyroBopor azora B mpupoge. AMMuak, ero (u3NYECKHE W XUMHUYECKHME CBOKICTBA, MOJIY4YEHHE U
IIPUMEHCHUE. Comnu aMMOHHA, UX (1)I/I3I/I‘ICCKI/IC U XUMHWYECKHUEC CBOfICTBa, IIPUMCHCHUEC. KauecTBennas
pfaKkuns Ha MOHBI aMMOHUA. A3oTHasg KHcCJoTa, eé IMOJTy4YCHUC, q)HSI/I‘IeCKI/IC M XUMHUYECKHUE CBOMCTBA
(obmme Kak TpencTaBUTENs Kilacca KHCIOT W crnenuduueckue). Vcmomp3oBaHUE HUTPATOB M COJICH
aMMOHHS B Ka4eCTBE MHHEPAIBHBIX YAOOpeHHWH. XUMHUYECKOE 3arpsA3HEHHE OKPYXAIoIled Cpemsl
COCJMHEHUSAMHU a30Ta (KUCIIOTHBIC JOXKIH, 3arpsA3HEHHE BO3Ayxa, MO4YBbI W BOoaoéMoB). docdop,
aJuIoTpornHble Moaudukaiuu Gochopa, pusnueckue u xumuueckue cpoiictsa. Oxcuz docdopa (V) u
dbochopHast kuciora, pU3MUECKHEe ¥ XUMHUYECKHE CBOHCTBa, monyuenue. Mcmnonb3oanue docdartor B
KauecTBe MUHEPAJIbHBIX YAOOPEHHIA.

O6mrast xapakreprctika d1eMeHToB |V A-Tpynmel. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTepPHBIC
CTETIeHN OKUCJIEHHUS. YTIIEPO, aJlFIOTPOIHbIE MOAU(UKALINN, PACTIPOCTPaHEHHE B IPUpPOAE, (pr3mudeckue
U XHMHYECKHE cBoWcTBa. AmcopOrusa. KpyroBopor yriepoma B mpupozge. OKCuApl yrieponma, HX
(m3uUeckre U XMMHUYECKHE CBOMCTBA, NIEMCTBHE HA JKMUBBIE OPTraHU3MBI, TMOIYYEHHE W MPUMEHEHHE.
Okonornyeckue nmpobiaemMsl, CBI3aHHBIE ¢ okcuaoM yrieponaa (1V), rumoresa riao0ambHOTO MOTETIICHHS
KJTUMAaTa, MapHUKOBBIN 3 (dekT. YTronmpHas Kuciora u e€ coiu, uX Gu3nIecKne U XUMHIECKHEe CBOWCTBA,
rmonmydeHre u npuMeHenne. KadecTBeHHast peakiusi Ha KapOoHAT-HOHBL. Vcnonp3oBaHne KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanpHbIe MOHATHS 00 OpPraHUYECKHX BEIIECTBAX KaK O COCNMHEHMSX yriepona (MeTaH,
9TaH, STHUJIEH, alleTHIIEH, 3TAHOJI, TIHUIIEPHH, YKCYCHas KUCIoTa). [IpupoaHble HCTOYHUKH YTIIEBOIOPOA0B
(yromp, mpupomHBIA Ta3, He(PTH), MPOAYKTHI WX TmepepaboTku (OeH3WH), WX poIlb B OBITY U
MpOMBITIUTEHHOCTH. [loHATHE 0 OHONOrHYEeCKN Ba)KHBIX BEIIECTBAX: JKHpaX, OENKax, yriieBoJax — M UX
POTH B JKM3HU YeloBeka. MaTeprallbHOE eIMHCTBO OPTaHMYECKUX W HEOPTaHUIECKUX COCTMHEHHN.

Kpemnwuii, ero ¢usndeckne M XMMHYECKHE CBOWCTBA, MOdy4deHHE W mpuMeHeHHe. CoennHeHns
kpemHus B mpupoge. OOmme upencraBimeHus o0 okcunae kpemHus (V) m KpeMHHEBOW KHCIOTE.
CunkaThl, UX HCMONIb30BaHHE B OBITY, B IIPOMBIIUICHHOCTH. BakHeWIe CTpOUTENbHBIE MaTepuallbl:
KepaMHuKa, CTEKJI0, IIeMeHT, OeToH, kene300eroH. llpobneMbr 6e30macHOro  MCHONB30BAHHS
CTPOUTENBHBIX MaTEpHajIOB B TOBCEAHEBHOM JKU3HU.

Xumuueckuit IKCnepumMeHm:

n3y4eHrne oOpaslloB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJNSIHOM KHCIIOTHI, TIPOBEICHUE
KAaueCTBEHHBIX peaKIWii Ha XJOPHI-UOHBI W HaONIOJeHWE TPU3HAKOB MX NPOTEKAHMs], OIIBITHI,
oTpaxaromue (U3NYeCKue M XUMHYECKHE CBOWCTBA TaJIOTEHOB M WX COCAMHEHHH (BO3MOXHO
UCIOJIb30BaHME BUIEOMATEPHANOB), O3HAKOMJIEHHE C oOpaslamMu XJOpPHUIOB  (TaJOreHuJoB),
O3HaKOMJICHHE C 00pa3laMu cepbl U €€ COeNMHEHHUAMH (BO3MOXKHO HMCIIOIb30BAHUE BHIEOMATEPHAIIOB),



HaOIoieHne mponecca oOyrIMBaHUS caxapa MoJ ACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI,
H3yYeHHE XUMUYECKIX CBOWCTB pa30aBiIeHHON CEpHOW KHCIOTHI, MPOBEICHHE KAYeCTBEHHON peakny Ha
cynbhaT-uoOH W HaOJIONEHHE NMpHU3HAaKa e MPOTEeKaHWs, O3HAKOMJICHHE C (PU3MYEeCKUMH CBOWCTBaMHU
azora, ochopa u UX coeqHEHUH (BO3MOXKHO HMCIIOIB30BaHUE BHUCOMATEPHANIOB), 0Opa3aMi a30THBIX
u ¢dochopHBIX yHoOpeHHid, MOTy4YeHHe, coOMpaHHe, pacro3HaBaHHE W HM3YUYCHHE CBOWCTB aMMHAKa,
MPOBE/ICHHE KAaueCTBEHHBIX pPeaKluii Ha HOH aMMOHHs M (ocdaT-MOH M HM3ydeHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJAEHCTBUE KOHIEHTPUPOBAaHHONW Aa30THOW KHCJIOTBL C MeAbI0 (BO3MOXHO
WCTIOJIb30BaHME BUACOMATEPHAIOB), U3ydeHUE MOJENEH KPUCTAJUIMYECKUX PEeHmIETOK anmasa, rpadwura,
¢yepeHa, 03HaKOMIIEHHE C MPOLIECCOM aCOPOIIMK PACTBOPEHHBIX BEIECTB aKTMBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOrasa, Mojay4ueHue, cOOMpaHue, paclio3HaBaHUE W W3YUCHHE CBOWCTB YIJIEKHCIIOTO
raza, MpoOBCACHNUC KAaUCCTBCHHBIX peaKHI/Iﬁ Ha Kap6OHaT U CUJIMKAT-UOHBbI U M3YYCHHUC IIPU3HAKOB HUX
MIPOTCKaHMA, O3HAKOMIJICHUEC C HpO}lyKHHeﬁ CUJINKATHOM ITPOMBIIIIJICHHOCTH, peuIcHuc
OKCIICPUMCEHTAJIBHBIX 3aJ1a4 110 TEME «Baxxnelmme HeMeTaIbl B UX COCIUHCHUA».

MeTanjbl 4 MX COeTMHEHUS

06111215[ XapaKTCPUCTUKAa XMUMHNYCCKUX IJJICMCHTOB — MCTAJUIOB Ha OCHOBAHUH HX IIOJIOXKCHHA B
[Tepuomuueckoii cucreme xumudeckux 3nemeHToB Jl. M. MenneneeBa u crpoenus atoMoB. CTpoeHue
MeTayuIoB. MeTtajuinyeckasl CBSI3b M MeTaJUTMUecKass KpUCTaJUIM4YecKasl pemérka. DJIeKTPOXUMUYECKUN
psaa HampspkeHud MerayuioB. Du3mueckne W XHUMHYECKHE CBOWCTBA MerauioB. OOmme crocoOsl
nmosy4deHusi MeTayyioB. [IoHSATHE O KOpPO3WK METaJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOPPO3HH.
CrnnaBsl (cTamib, YyT'yH, JIOPATIOMAHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY W IPOMBIIIIEHHOCTH.

[lenounsie merasuibl: nojoxkeHnue B Ilepuoguueckoil cucrteme xumuueckux syemento [l .
MenneneeBa, CTpOCHHE WX aTOMOB, HaXOXKJIeHHE B mpHuponae. PU3ndecKkue 1 XUMHUIECKHEe CBOWCTBA (Ha
npuMepe HaTpud u Kaius). OKCHUIBl U THAPOKCUABI HATpus U Kaiws. [IpuMeHeHne menoyHbIX METalIoB
U WX COCAUHEHU.

[I{enoyHO3eMeNbHBIE METAUIBl MAarHWd M KanblMil: mosjoxxeHue B llepmonmueckoil cucreme
xuMudeckux snaemeHToB J[. . MeHieneeBa, CTpoeHUE UX aTOMOB, HaXOXAEHUE B Mpupojie. Pusnueckue
M XUMHUYECKHEe CBOWCTBA MarHusl W Kaiblus. BakHelinwe coeAnHEHHUS Kayblus (OKCHI, THIAPOKCHII,
comm). JKECTKOCTH BOABI U CITOCOORI €€ yCTpaHEHHS.

AmoMuHMiA: TTonokeHne B [leproamdeckoi cucteMe XuMudecknx aieMeHToB J[. M. Menneneena,
CTpOGHHE aToMa, HaxOoXJeHHe B mpupome. DH3MYECKWEe W XUMHYECKHE CBOWCTBA aFOMUHHUS.
AmdorepHBIE CBOICTBA OKCHAA W THAPOKCHIA ATFOMUHHS.

Keneszo: monoxenue B Ileproguueckoit cucreme xumudeckux anemeHtoB JI. M. Menpeneesa,
CTpOeHHE aToMa, HaxoXJeHrne B mpupone. Dusmueckne W XUMHYECKHE CBOMCTBa xene3a. OKCHIBI,
ruapokcuasl u comn xenesa (1) u xenesa (111), mx cocras, cCBOWCTBA U MOTyYEHHE.

Xumuueckuit IKCcnepumeHm:

O3HAKOMJIEHHE C o0pasllaMd METAJUIOB W CIUIABOB, WX (DM3WYECKHMH CBOMCTBAMH, H3Y4YEHHE
pe3yabTaTOB KOPPO3UH METaUIOB (BOBMOXKHO HCIIONB30BAHHME BHJIEOMATEPHANIOB), OCOOEHHOCTEU
B3aMMOJICHCTBUS OKCHJIA KAJbI[US W HATPUS C BOMOW (BO3MOXKHO HCIONH30BAHHE BHICOMATEPHAIIOB),
WCCIIEJIOBAHNE CBOWCTB JKECTKOW BONBI, IIpoIlecca TOPEHHUsS JKene3a B Kuciopoae (BO3MOXHO
WCIMONB30BaHME BHICOMATEPUAIIOB), IIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMi HA WOHBI: MarHus,
KaIbINs, amfOMIHAA, TUHKa, xene3a (1) u xenesa (111), mequ (1), HabmroneHNe U oNMCaHNE TIPOIIECCOB
OKpallMBaHWs ITUIAMEHW HMOHAMHU HATpWs, Kamusd W  Kaimblsd (BOBMOXKHO  HCIOJNB30BaHUE
BHJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB THIIPOKCUAA ATFOMUHHS U TUIPOKCHIA IMHKA,
pelIeHue SKCIIepUMEeHTAIBHBIX 3314 10 TeMe «BakHeHIe MeTauTbl ¥ UX COSMHEHUSY.

XuMHS 4 OKPYKAOUIAs cpeaa

BemectBa 1 MaTepuaisl B MOBCEIHEBHOM JKU3HH YeOBEKa. be3oracHoe MCIob30BaHNE BEIIECTB
Y XUMHYECKHUX peakiuid B ObITy. [lepBast moMoIp Mpu XUMUYECKAX 0)KOTaX U OTPaBIICHUSIX.

XUMUYECKOe 3arps3HEHHE OKpYXKarled cpensl (TpenenbHas JOMyCTUMasi KOHIIGHTpAIUs
Beriects, nanee — [1JIK). Pons XxuMuu B pelieHuN 3K0I0ruYecKuX mpooiiem.

Xumuueckuit IKcnepumenm:



n3ydeHre 00pa3iioB MaTepUalioB (CTEKIIO, CIIaBbl METAIIIOB, MOJIUMEPHBIC MATEPUAIIBI).

Mesicnpeomemnbie cea3u

Peanu3anust MeXNpEAMETHBIX CBsi3el MPH M3YYSHUH XMMHU B 9 Kilacce OCYIICCTBIISIETCS uepe3
UCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSITHUI, TAK M MOHSATHIA, SBIISIOIIUXCS CUCTEMHBIMU
JUISL OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IUKJIA.

OOmmMe ecTeCTBEHHO-HAy4YHbIC TOHSATHSA: HAy4YHBIM (haKT, TUIOTE3a, 3aKOH, TEOpHs, aHaJIM3,
CHUHTE3, Kiaccu(UKalus, MEPUOIUYHOCTh, HAOIIOACHUE, DKCICPUMEHT, MOJCIMPOBAHUE, HU3MEPCHHE,
MOJIeNb, SBJICHUE, TAPHUKOBBIA (KT, TEXHOIOTHS, MaTepHaIbI.

®usuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOMbI, PaJIiOAKTUBHOCTb,
MOJIEKYJ1a, OJCKTPUUSCKUN 3apsi[, NPOBOAHHKH, IOJYIPOBOAHUKH, JAUDICKTPUKH, (HOTOIIEMEHT,
BEII[ECTBO, TeNo, O00BEM, arperaTHOe COCTOSHHME BEIIECTBA, TIa3, pacTBOP, PaCTBOPUMOCTb,
KpHUCTALIIMYCCKasd pemérKa, CIIJIaBBblI, (1)I/I3I/I‘-ICCKI/Ie BCIIMYMHBI, C€AUHHIBLI U3MCEPCHUA, KOCMHUUYCCKOEC
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHILE.

Buonorus: ¢orocuHTe3, apixaHue, Ouocdepa, SKOCHCTEMa, MHUHEPAJbHBIC YyIOOpEHHS,
MHKPO3JIEMEHTBI, MAKPO3JIEMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

leorpadus: atmocdepa, rumpocdepa, MuHepasbl, TOPHBIE MOPOJBI, IOJE3HBIE HCKOMAEMEIE,
TOILUIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110 XUMHNHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YNbTaThl OCBOEHUS IIPOrPaMMbl OCHOBHOT'O OOLIET0 00pa30BaHuUs JOCTUTAIOTCS B
Xxozne oOydeHHMs XMMHUM B EIMHCTBE Y4eOHOH M BOCIUTATEIBHOW NEATENIBHOCTH B COOTBETCTBHH C
TPaIULIMOHHBIMU POCCUMCKUMHU  COLIMOKYJIBTYPHBIMH W  JIyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU,
[PUHATHIMH B OOIIECTBE NIPABUIIAMU U HOPMaMH IIOBEAEHUS U CIIOCOOCTBYIOT IpOLieccaM CaMOINO3HAHUS,
CaMOpa3BUTHS U COLIMATIM3ALIUN 00yUYaIOIIUXCS.

JIMyHOCTHBIE PE3yNbTaThl OTPAXKAIOT I'OTOBHOCTh OOY4alOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMH U PaCIIMPEHUE OMbITa JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
4acTH:

1) naTpMoOTHYECKOro BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHHUA K OTEYECTBEHHOMY KyJIbTYpHOMY, HCTOPHYECKOMY H HAay4HOMY
HaCJIeIUI0, TIOHMMAaHMsI 3HaYeHUS! XUMUYECKOH HayKH B JKM3HH COBPEMEHHOIO OOLIECTBa, CIIOCOOHOCTH
BJIaZeTb JOCTOBEPHON MH(OpMalMedl O TMEepemoBhIX MOCTIDKEHHAX M OTKPBITHAX MHUPOBOH H
OTEUECTBEHHON XUMUHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 yCTPOWCTBE MUpPA U OOLIECTBA;

2) rpaKIaHCKOIr0 BOCIIMTAHUS

MIPEACTABICHUS O COLMANBHBIX HOPMaxX M MPAaBUJIAX MEXJIMYHOCTHBIX OTHOLICHUH B KOJJIEKTHBE,
KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJIE3HOW, Yy4eOHO-MCCIENOBATENbCKOM,
TBOPUYECKOH M JAPYTUX BUAAX ACITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOH AEATENbHOCTH
IPU BBIIOJIHEHUH Y4YEOHBIX, IO3HABATENbHBIX 3a7ad, BBIIOTHEHHMM XHUMHYECKUX 3KCIIEPUMEHTOB,
CO3JaHMM YYEOHBIX NPOEKTOB, CTPEMIICHHS K B3aMMOIOHMMAHHUIO M B3aMMOIIOMOIIM B IMPOLECCE ITOM
y4eOHOH [NesITENbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEACHUE M TOCTYIIKM CBOHMX TOBapuUILEH c
MO3ULIMY HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMS IOCIIEACTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSL:

MHUPOBO33PEHUYECKHE MPEACTABICHUS] O BEIIECTBE M XHMMHYECKOH PEaKIMH, COOTBETCTBYIOILUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJIAIOLINE OCHOBY JUI MOHUMAaHUS CYLIHOCTH HayqHOMH
KapTHHBl MHUpA, MPEICTaBIeHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSA MPUPOIBI, B3aUMOCBS3AX
YenoBeKa ¢ MPUPOIHON CPEAOoH, O POJIM XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;



M03HaBaTEIbHBIC MOTUBHI, HANPABJICHHBIC HA TTOTYYCHHE HOBBIX 3HAHUH MO XUMHUH, HEOOX OTUMBIC
Ui OOBSCHEHMs] HaOMIOJAaeMbIX TMIPOIECCOB U SBJICHUMN, IIO3HABATENBHON, HWH(MOPMAIMOHHON U
YUTATEIBCKOH KYJBTYphl, B TOM YHCJEC HAaBBIKOB CaMOCTOSTEIHLHOW pabOThl C YU4COHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHHUECKIUMH CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEeC K OOYYCHHMIO W TII03HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOCKTHOH U HCCIICAOBATEIILCKOM JCATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HATPaBJICHHOCTH M YPOBHS 00Y4EHUs B JaJIbHEHIIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 310POBbBA:

OCO3HaHMWE€ HLNCHHOCTU XU3HHU, OTBCTCTBECHHOI'O OTHOUICHHA K CBOEMY 3J0pPOBbIO, YCTAHOBKHW Ha
30POBBIA 00pa3 KHU3HH, OCO3HAHME TOCIEACTBHHA M HEMPHUATHE BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTHKOB, KypEHHs ), HEOOXOJUMOCTH COOJIOACHHUS MpaBujl 0€30IaCHOCTH NP O0paICHUN
C XUMHUYCCKHUMHU B€UIECTBAMU B 6BITy u peaanoﬁ KH3HH,

5) TpyaoBoro BocnuTanus:

HMHTEPEC K MPaKTHYECKOMY HU3YUEHHIO MpodeccHil U Tpy/a pa3IndHOro pojia, YBaXKECHUE K TPYy H
pe3yabTaramMm TPYJOBOM AEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE NMPUMEHEHHMS NMPEIMETHBIX 3HAHUM 1O
XMMUHM, OCO3HAHHBI BHIOOP HWHIUBHUIYATbHOW TPAGKTOPHUH NPOJIOIDKEHHS 00pa3oBaHUs C Y4ETOM
JIMYHOCTHBIX HHTEPECOB H CHOCO6HOCTI/I K XWMHH, O6IlIeCTBeHHLIX HUHTCPECOB U HOTpe6HOCTeI\/'I,
ycrnemHod npo)eCCHOHANBHON IEITEIBHOCTH M Pa3BUTUSA HEOOXOMUMBIX YMEHHM, T'OTOBHOCTB
aJanTHPOBATHLCS B MPO(ECCHOHATBHOMN Cpelie;

6) 3K0J0rMYecKOro BOCUTAHUS:

AKOJIOTHIECKH IIelTeco00pa3HOe OTHOMIEHNE K MPUPOJE KaK UCTOYHHUKY JKU3HHU Ha 3eMiie, OCHOBE
e€ cymecTBOBaHUS, MMOHMMaHWE IIEHHOCTH 3JI0pPOBOTO M 0Oe3omacHoro obpasa KH3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (HU3MUYECKOMY MW ICHXHUYECKOMY 3J0POBbIO, OCO3HAHHUE I[CHHOCTH
COOJIOICHUST TIpaBMIJI 0€30MacHOro TOBEJCHUS MpH paboTe ¢ BElmEecTBAMH, a TAKKE B CHUTYAIHSX,
YTPOXKAIOIINX 3I0OPOBBIO U KU3HU JIOJIEH;

CHOCOOHOCTH TPHUMEHSTh 3HAHWS, IONydaeMble NMPH H3YYEHWH XUMUH, Ui peIIeHus 3a/aad,
CBSI3aHHBIX C OKpY’Karolled MPUPOJHON Cpemoi, JUisl MOBBIIIEHUS YPOBHS 3KOJOTMYECKOW KYJbTYpHI,
OCO3HAHUS TIOOAIBHOTO XapakTepa JKOJIOTMYECKHX TPOOIIEM W IyTed WX pemeHus MOCPEICTBOM
METOJIOB XHMHH, IKOJOTMYECKOTO0 MBINUICHHSA, YMEHHUS pPYKOBOACTBOBAaTHCS MM B II03HABATENHHOM,
KOMMYHUKATUBHOW U COLIMAIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeAMETHBIX pPE3YNbTaTOB BBIAESNAIOT 3HAYWMBIE I (hOPMUPOBAHUS
MHPOBO33pEHHSI OOIIEHAYYHbIE TTOHATHUS (3aKOH, TEOPHS, MPUHIHIL, THIIOTe3a, (aKT, CHCTEMa, MPOIIECC,
9KCIIEPUMEHT W JIPyToe.), KOTOpblE HWCHOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMerax M
MTO3BOJISTIOT Ha OCHOBE 3HAHWU M3 ATHX MPEIMETOB ()OPMHPOBATH MPEACTABICHUE O IETOCTHOW HAYIHOM
KapTUHE MHpa, W YHUBEpPCAJbHBIE YydYeOHbIE HeHCTBUS (TMO3HABaTeIbHBIC, KOMMYHHKATHBHBIC,
pEeryIATUBHEIE), KOTOpbIE OO0ecrednBaloT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIHEHOMY
TJTAHUPOBAHUIO U OCYIIECTBIICHUIO Y4eOHOW NesITeThHOCTH.

ITo3HaBaTe/ibHbIE YHHBEpPCAIbHbIE YUeOHbIE JeHCTBUS

ba3oBble Joruyeckue geicreus:

YMEHHsSI HCIIONB30BaTh MPUEMBI JIOTMYECKOTO MEBINIICHUS NP OCBOGHWHW 3HAHWM: pPacKpHIBAaTh
CMBICT XMMHYECKUX TOHSATHI (BBIIENATh WX XapaKTEePHbIE MPHU3HAKH, YCTAHABIHMBATH B3aWMOCBSI3b C
JIPYTAUMHU TIOHATHSIMH), WCIOIB30BATh MOHATHS Ui OOBSACHEHHS OTAEIbHBIX (PAKTOB W SBICHUH,
BBIOMpATh OCHOBAaHUS U KPUTEPUU JUTS KIACCHU(PHUKAIINA XUMHUYECKUX BEUIECTB U XUMHYECKUX PEAKITHi,
YCTaHaBIIMBATh TMPUYNHHO-CIIEIACTBEHHBIE CBS3M MEXKIy OOBEKTaMH HW3Yy4EHUsS, CTPOUTH JIOTHYECKHE
paccyxneHus (HHIyKTUBHBIE, IeTyKTUBHbIE, I10 AaHAJIOTHH ), IeIaTh BEIBOJBI U 3aKITIOUCHUS;

YMEHHE TPUMEHATH B TpoIecce IT03HAHUS TOHATHSA (NPEIMETHBIE W MeETanpenIMeTHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCIIOIBb3YEMbIe B XMMUH, TPE0OPa30BhIBATH IIMPOKO TPUMEHSIEMBIC
B XUMHH MOJICIIEHEIC MTPENCTABICHUS — XUMUYECKUH 3HAK (CMBOJ 3JIEMEHTa), XuMudeckast (popmya u
ypaBHEHHE XWMHUYECKON peaKkIWW — TMPU PElIeHHH Yy4eOHO-TIO3HABATEeIbHBIX 3a7ad, C y4ETOM DTHX



MOJICNIBHBIX TIPEICTABICHUN BBISABISATh W XapaKTEPU30BATh CYIIECTBCHHBIC ITIPU3HAKH HM3y4aeMbIX
O0OBCKTOB — XWMHUYECKUX BCIIECTB M XUMHUYECKHUX PEAKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH,
MPUYUHHO-CJICJCTBCHHBIC CBS3H U IPOTHBOPEUHS B M3y4aeMbIX MPOIECCax U SBICHUIX.

ba3oBble ucciaenoBareJbCcKkue JeHCTBHUA

YMEHHE HCIOIb30BaTh MOCTABJICHHBIC BOIPOCH B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TaKXe B
Ka4yeCTBE€ OCHOBBI OJIs (bOpMI/IpOBaHI/Iﬂ THUIIOTE3bI 110 IIPOBCPKEC IMPABUJIBHOCTH BBICKA3bIBACMBIX
CYXKJICHUI;

npuoOpeTeHrne OombiTa MO I[UIAHUPOBAHWIO, OpPraHM3allMd H  [POBEJCHUI0 YUYCHHUYECKHX
9KCTIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOIOM MPOIIEecCca, CaMOCTOATEIBHO IPOTHO3HPOBATH €T0
pe3yabTaT, (QopMyiMpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3yJbTaTaM IMPOBEAEHHOIO OIBITA,
KCCIICIOBAHMSI, COCTABIISITH OTYET O MPOZCIaHHON pabore.

Pabora ¢c undgopmanmueii:

yMEHHE BBIONPATh, aHAM3UPOBATh U UHTEPIIPETHPOBATH HHPOPMAIIHIO Pa3IMYHbIX BUIOB U (opm
MIPEJCTABIICHUS, MTONIYYaEMYI0 M3 Pa3HBIX MCTOYHHMKOB (HAYYHO-TIONMYJISIpHAs JUTEpaTypa XUMHYECKOTO
coJlep KaHusl, CIIPaBOYHBIE IMOCOOMs, pecypchl MHTEepHETa), KPUTHUECKH OIEHUBATH MPOTHBOPEUYNBYIO U
HEJIOCTOBEPHYIO HH(OpMaIHIO;

yMEHHE TPUMEHATh pa3IMYHbie METOABI W 3alpochl MPH TOUCKE M OTOOpe HMH(OpMAlUH |
COOTBETCTBYIOIIIUX JTaHHBIX, HeO6XOJII/IMI)IX U1 BBIITOJITHCHU S y‘~I66HBIX N TIIO3HABATCIIBHBIX 3aJ1a4
OTpENeNEHHOr0 THIA, NpUOOpeTeHme ombITa B 00JacCTH  HMCHOJIL30BaHHS  HMH(POPMAIMOHHO-
KOMMYHHUKAaTUBHBIX TCXHOHOFHﬁ, OBJIAJICHUEC Ky_HBTypOﬁ AKTUBHOI'O HCIIOJIB30OBaHUA Pa3JTMYHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMpATh ONTHMAIBHYIO (OpMY NpencTaBieHnst HHPOPMAITUH 1
WUTIOCTPUPOBATh pellaeMble 3aJlaud  HECIOXXHBIMH CXEMaMH, JrarpaMMaMi, JpyruMH (QopMaMu
rpaduKy ¥ UX KOMOHMHAITUSIMH,

YMEHHE HCIONb30BaTh W AaHAJIM3WPOBAaTh B TIpollecce YYEeOHOW M  HCCIeq0BaTEeNbCKOM
JEeSITeTPHOCTH MH(POPMAIMIO O BIUSHUHU IMPOMBIIUIEHHOCTH, CEThCKOT'0 XO34HCTBA W TpaHCIOpTa Ha
COCTOSTHUE OKpY’Karollel MPUPOTHON CPEIbI.

KoMMyHHKaTUBHBbIE YHUBeEPCcAJIbHbIE YueOHbIe AeiicTBUA:

YMEHHS 3a7aBaTh BONPOCHI (B XOAe aMaiiora W (WJIM) TUCKYCCHH) IO CYIIECTBY OOCYKITaeMoit
TeMBbI, (POPMYITHPOBATH CBOW MPEATIOKEHUS OTHOCUTENBHO BBHITTOTHEHUS MTPEUIOKEHHON 3a/1a4H;

YMEHHSI TPEACTaBIATh IONydeHHBIE Pe3yJIbTaThl IMO3HABATEIHHON MEITETPHOCTH B YCTHBIX W
MMMCPMEHHBIX TEKCTaX; [eNaTh MPE3CHTAI[MI0 PE3YNbTaTOB BBIMONHEHHUS XHMHUYECKOTO JKCIIEPUMEHTa
(maboparopHoro omeiTa, JTa6OpaTOpHONH pabOTHl IO WCCIETOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
MIPOCKTA);

YMeHHsSI Yy4eOHOrO0 COTPYIHHWYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABaTENbHOW U
WCCIIEJIOBATEIbCKON JEATENBHOCTH TPU PEIICHHH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE y4éra oOmmx
WHTEPECOB M COTJIACOBAHWS TO3WIUN (0OCYXAeHWs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD»,
KOOpAWHAIIUA COBMECTHBIX JCHCTBHI, OIpereNeHrne KPUTEPHUEB IO OIEHKE KauecTBa BBITIOTHEHHOU
paboTHI U ApyTHE).

PerynsiTuBHBIE YHUBeEpPCAJIbHbIE Y4eOHbIe J1eiicTBUSL:

YMEHHE CaMOCTOSTENFHO ONpeNeNnsaTh Iedr MAEATENbHOCTH, IUIAaHHPOBAaTh, OCYIIECTBIATH,
KOHTPOIIUPOBaTh W TPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JEATEIBHOCTh, BBIOMpATh Hambolee
3¢ dexTuBHBIE CIOCOOBI pellieHns] YIeOHBIX W TTO3HABATENFHBIX 3a]]a4, CAMOCTOSITETLHO COCTABISATh HIIH
KOPPEKTUPOBATh MPEAIOKEHHBIH allTOPUTM JIEWCTBUN MPH BBITOTHEHUH 33/IaHUH C y4ETOM TOTYYeHHUS
HOBBIX 3HAaHMHA 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M pPEAKIHIX, OIEHWBATh COOTBETCTBHUE
MONTy4YEeHHOTO pe3yibTaTa 3asBICHHOW IIeNTM, yYMEHUE WCIONb30BaTh M aHAJU3UPOBATh KOHTEKCTHI,
TpejyIaraeMple B YCIIOBUH 3aJaHHN.

HNPEJIMETHBIE PE3YJIbTATbBI

B cocraBe npeaMeTHBIX pe3yabTaToOB 110 OCBOCHUIO 0053aTELHOTO COACPKAHMS, YCTAHOBJICHHOT'O
JTaHHOHW (enepaabHON pabovell mporpaMMon, BBIIEISIOT: OCBOCHHBIC 00YUYAIONIMMICS HAyYHbIC 3HAHUS,
YMEHUS U CIIOCOOBI ISHCTBUH, crierupuIecKue A MPeIMETHON 001acTu «XUMUS», BUIIBI IEITETbHOCTH



M0 MOJYYEHHIO HOBOTO 3HAHHs, €ro WHTEPIpETaliy, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IHYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIHSX.

K konmy oOyuenusi B 8 kiacce mpeaMeTHBIE Pe3yNbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpakaTh
c(OPMUPOBAHHOCTH Y 00YYAIOLINXCS YMECHUI:

PacKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJIa, XHMHUYECKHIA 3JIEMEHT,
MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OHOPOJHAS M HEOJHOPOHAS), BaJICHTHOCTS,
OTHOCHUTEJbHAS aTOMHAas M MOJIEKYJSIpHAsh Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAS
Macca, mMaccoBas JONsi XMMHYECKOrO 3JeMEHTa B COSJIWHEHWH, MOIISIPHBIA OOBEM, OKCHI,
KHCJIOTa, OCHOBaHHE, COJb, AJIEKTPOOTPUIATEIHLHOCTh, CTEIEHb OKHCICHUS, XUMHUYecKas
peakuusi, KiaccuGUKanys peakiyii: peaklud COSAUHEHUsI, PEaKIMH Pa3ioKEHHS, PeaKiud
3aMEIIeHHs, peakIuu OOMEeHa, D3K30- W OJHJOTEPMHUYECKUE PEaKIHH, TEIUIOBOH 3(deKkT
peaknuu, SIpo aroMma, JJIEKTPOHHBIA CIIOW aToma, aToMHas OpOHTalb, pajuyc aToma,
XUMHYECKas CBA3b, NOJIAAPHAsA U HEIIOJIpHAasd KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MOH, KATUOH,
AHHOH, PacTBOP, MaccoBas JIOJIs BelecTBa (MPOIEHTHAsE KOHIICHTPAIIHSI) B PACTBOPE;
WIUIIOCTPUPOBATL B3aWMMOCBA3bL OCHOBHBIX XUMHWYCECKUX MMOHATHI U MNPUMCHATL 3TH NOHATHUA
IIpH OINMMCAaHNU BEUICCTB U UX HpeBpaHIeHI/II\/'I;

HCIOJIB30BaTh XMMHUYCCKYIO CHMBOJIMKY [JId COCTaBJICHUSA q)OpMy.]'[ BCIIIECTB U ypaBHeHI/Iﬁ
XUMUYECKUX PEAKIINM;

OnpeaAciiaATh BAJICHTHOCTh aTOMOB 3JIECMECHTOB B 6I/IHapHBIX COCOMHCHUAX, CTCIICHb OKHCIICHUS
9JIEMEHTOB B OMHAPHBIX COEMUHEHUSX, MPUHAIKHOCTh BEIIECTB K ONMpENeNEHHOMY Kilaccy
coequHeHnid 1o ¢dopmyigaM, BHJI XHMHYECKOW CBs3U (KOBajJCHTHAs M WOHHAs) B
HCOPraHN4ECKUX COCANHCHUAX

packpeiBath cMmbicn Ilepuomnueckoro 3akoHa JI. WM. MeHneneeBa: JeMOHCTPUPOBATH
[MOHMMAaHWeE MePUOTUTIECKON 3aBHCHUMOCTH CBOICTB XUMUYECKHUX JJIEMEHTOB OT MX IOJIOKEHUS
B Ilepuoanueckoii cucTeme, 3aKOHOB COXpPAHEHMs] MAacChl BEIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO Y4€HHs, 3aKOHa ABOTajpo;

OIUCHIBATh M XapaKTepu30BaTh TaOMMuHyt0 Qopmy [lepuomudeckoil CHCTEMBI XUMHUYECKHX
2JIEMEHTOB: Pa3IN4YaTh MOHATHS «TJIaBHAs MOATPyIa (A-rpymma)» U «mo0odHas MOATPyIIa
(b-rpynma)», maneie W OONBIINE TEPHOABI, COOTHOCHUTH O0O3HAUEHHS, KOTOPHIE WMEIOTCS B
tabmure «llepmogmdeckas cucrtemMa xuMmudeckux odnemeHToB JI. M. MenumeneeBa» ¢
YHICIIOBBIMH XapaKTEPUCTHKAMH CTPOSHHS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsij
sipa, o0IIee YrCiIo AIEKTPOHOB M PacIIpeieNeHne HX 0 AIEKTPOHHBIM CIIOSIM);
KJIACCU(UIIIPOBATh XUMHYECKHE IEMEHTHI, HEOpraHNIECKH e BEIIEeCTBa, XUMHUIECKUE PEaKIIUN
(o 9rcCITy M cOCTaBy YYacTBYIOIIMX B PEAKIIUU BEIIECTB, IO TETIIOBOMY 3 heKTy);
XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOHCTBA BEMIECTB PAa3IMYHBIX KIIACCOB,
MONTBEPXKIasl OMHCAHWE TPUMEpAaMH  MOJICKYISIPHBIX  YPaBHEHUH  COOTBETCTBYIOIIHX
XUMUYECKUX PEaKILIH;

MIPOTHO3UPOBATh CBOMCTBA BENIECTB B 3aBHCHMOCTH OT WX KAadeCTBEHHOTO COCTaBa,
BO3MOXKHOCTH TIPOTEKAHHS XUMHUIECKUX MTPEBPALICHUN B PA3NNIHBIX YCIOBHSIX;

BBIYHCIISATh OTHOCHTEIFHYIO MOJIEKYJSIPHYIO W MOJSIPHYEO MAacChl BEIIECTB, MacCOBYIO JIOITEO
XUMHYECKOTO 3JIeMeHTa 1Mo (opMysie COSAMHEHUS, MacCCOBYIO JONIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XHMHUECKON PEAKIIHH;

MIPUMEHATh OCHOBHEIE OIEPAallMd MBICIUTENFHOW JIEATEIbHOCTH — aHAIW3 W CHHTE3,
CpaBHEHHE, O000O0IeHe, CHUCTeMaTHU3alnilo, KIaCCU(UKAINIO, BBISIBJICHHE TMPUYMHHO-
-CIIE/ICTBEHHBIX CBSi3€ — JUIS W3YYCHUS CBOWCTB BEIIECTB W XHMHYECKHX PEaKIIHd,
€CTeCTBEHHO-HAyYHbIE METONBI TO3HAHHWS — HAONIOJACHWE, W3MEpPEeHHe, MOJEIHpPOBaHHE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN );

CJIeIOBATh MPaBUIIaM TIOJIb30BAHHUS XMMHUYECKON MOCYAOH U J1a00paTOPHBIM 000pYJOBaHUEM, &
TaKKe TMpaBWjaM OOpallleHHuss C BELIeCTBAMH B COOTBETCTBUM C MHCTPYKUUSIMH II0
BBIMIOJIHEHHIO  JIAOOPATOPHBIX XMMUYECKHMX OMNBITOB IO MOJYYEHHUI0O M  COOUPaHHUIO



ra3oo0pasHbIX BemecTB (BONOpPOAa M KHCJIOPOJAA), IPUTOTOBICHHUIO PAacTBOPOB C
ONpeneNéHHOM MacCOBOM JOJEd pPACTBOPEHHOIO BEIIECTBA, I[UIAHUPOBATH U IPOBOJIUTH
XUMHAYECKUE DKCIIEPUMEHTHI MO PAcIO3HABAHUIO PACTBOPOB LIENOYEd M KUCIOT C ITOMOIIBIO
WHAWKATOPOB (J1aKMyc, (eHoN(TaNnenH, METUIOPAHXK U IPYyTHE).

K konmy oOyuenus B 9 Kjacce mpeaMeTHBIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpakaTh
c(OPMUPOBAHHOCTH Y O0YUYAIOIINXCST YMEHHIHA:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYCCKUX MMOHATHN: XUMHUUYECKHUH 9JICMCHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, AaHHOH, TIPOCTOE  BEIECTBO, CIIOXKHOE  BEIIECTBO, BaJCHTHOCTS,
QJICKTPOOTPULATCIIBHOCTb, CTCICHL OKUCIICHUA, XUMHYCCKAA pCaKlusd, XHUMHUYCCKasd CBA3b,
TerI0BoH d((HEKT peaKkunuu, MOJb, MOJISIPHBIN 00BEM, paCTBOP, DIIEKTPOIHUTHI, HEIJICKTPOIUTHI,
ANEKTPONUTHYECKAs JHCCOUUAINS, PEAKIMU HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOe
PpaBHOBECHEC, OGpaTI/IMI)Ie u HeOGpaTI/IMBIe pe€aknun, OKHCIUTCIbHO-BOCCTAHOBUTCIILHBIC
peaKluu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBIICHHE, AaJUIOTPOIHS,
aM(pOTEpHOCTh, XMMHYECKas CBSA3b (KOBaJICHTHAS, HOHHAS, METATMUECKast), KpUCTAIUTNYeCcKas
pemérka, KOppOo3Ws METAJIOB, CIUIABBL, CKOPOCTh XUMHUECKOH pEakluH, TpenebHO
noryctumas kouteHTparus [1JIK Bemectsa;

WIUIIOCTPUPOBATH B3aWMMOCBA3bL OCHOBHBIX XUMHWYCECKUX MMOHATHI U MNPUMCHATL 3TH HOHATUA
IIpH OIMMCAaHNU BEUICCTB U UX HpeBpameHHﬁ;

HCIIOJIB30BaTh XMMHUYCCKYIO CHMBOJIMKY [JId COCTaBJICHUSA q)OpMy.H BCIIIECCTB U ypaBHeHI/Iﬁ
XUMUYECKUX PEAKIINM;

OonpeaAciiaTb BAJICHTHOCTL M CTCIICHb OKHCIICHUA XUMHUUYCCKUX DJ3JIEMEHTOB B COCIAMHCHUAX
Pa3IMYHOTO COCTaBa, MPUHAICKHOCTh BEIECTB K ONPENeNEHHOMY KJIacCy COCIWHEHHH 1O
dbopmymam, BHI XUMHYECKOM CBsi3W  (KOBajJeHTHAs, WOHHAs, METaJUIMUecKas) B
HEOPTaHWYECKUX COENMHEHUSX, 3apsij MOHA 10 XUMHYECKoW (opmyie, xapaKkTep cpelasl B
BOJIHBIX pacTBOpax HEOPraHMYECKUX COENUHEHWH, THUMN KPUCTAUIMYECKONM pemeETKU
KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbicn Ilepumonuueckoro 3akoHa [[. M. MenneneeBa v J€MOHCTPUPOBATH €ro
[IOHMMaHWeE: ONHCHIBATh M XapaKTepu3oBaTh Tabmu4Hyro ¢opmy llepmoamdeckoil crucTembl
XUMHYECKUX DJIEMEHTOB: Pa3INdaTh MOHATHS «TJaBHAs moAarpynmna (A-Tpymnmna)y» U «1o0odHas
nonrpynma (b-rpymma)», mansie u OoJibIMe MEPUOABI, COOTHOCHTH OOO3HA4YeHHS, KOTOPHIE
AMEIOTCSl B TEPHOAMYECKONW TaONHIle, C YMCIOBBIMHA XapaKTEPUCTHKAMH CTPOSHHS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB | 3apsij siapa, o0Iee YrciIo SJIEKTPOHOB U paciipeneieHue uX
10 DJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIMME 3aKOHOMEPHOCTH B HW3MEHECHHH CBOKMCTB
JJIEMEHTOB M WX COENWHEHHWH B Tpeierax MallbIX MepHUOIOB W TIIABHBIX MOATPYMI C yIETOM
CTPOEHUS UX aTOMOB;

KJIACCU(UIIPOBATh XUMHUYECKHE JIEMEHTHI, HEOpraHUIECKHE BEIIECTBA, XUMHUIECKUE PEaKIIUU
(mo 4Ymcay M COCTaBy YYAaCTBYIONIMX B PEAKIMU BEIIECTB, MO TeIIoBoMYy 3(ddekry, mo
M3MEHEHUIO CTETeHeH OKUCIIEHNUS XMMIYECKIX JIIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOMIME U Crenu(pUIecKre XUMHYECKHEe CBOMCTBA MPOCTHIX H
CIIOKHBIX BEIIECTB, TOATBEPXKIas ONHCAHWE TMPUMEPAaMH MOIEKYISIPHBIX W HOHHBIX
YpPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTaBJIATh YPaBHEHHS JEKTPOIUTHUECKON AUCCOMUAIINN KHCIIOT, IIEI0Yeld 1 COJNeHd, OTHBIC
U COKpamléHHbIE ypaBHEHHS peaknWid HWOHHOTO OOMEHa, YypaBHEHHUS  peaKIuii,
MTOTBEPKIAIOMINX CYIIECTBOBAaHHE TE€HETUYECKOW CBS3M MEXIY BEIIeCTBAMH Pa3IMYHBIX
KJIACCOB;

pPacKphIBaTh  CYIIHOCTh  OKHCIIUTEIBHO-BOCCTAHOBHUTENBHBIX  PEAKIHHA  IOCPENCTBOM
COCTAaBJICHHUSI DJIEKTPOHHOT 0 OanaHca 3TUX PeaKIni;

MPOTHO3UPOBATh CBOIMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXKXHOCTH
MPOTEKAaHUSI XUMHUYECKUX MTPEBPAILLECHUI B Pa3JINUHBIX YCIOBUSX;



BBIUUCIISATH OTHOCHTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MaccChl BEIECTB, MacCOBYIO JOJIO
XMMHUYECKOr0 3JIEeMEHTa MO0 (OpMyle COSIUHEHHUs, MAacCOBYIO JIONIO BEIECTBA B PacTBOPE,
MPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKIHH;

cOOJTI0AaTh MpaBUJa MOJb30BaHUSI XUMUYECKON MOCy 10N U TabopaTopHBIM 000pYAOBaHHEM, a
TaKXKe MpaBuiIa OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKLHUSMH 110 BHITOTHEHUIO
1a060paTOPHBIX XUMHUYECKAX OIMBITOB IO TOJYYECHHIO W COOMpaHHIO ra3000pa3HbIX BELIECTB
(aMMMaka 1 yTIIEKHUCIIOro rasa);

MPOBOANTH PEAKIUH, MOATBEPKAAIONINE KAauyeCTBEHHBI COCTaB Pa3IMUYHBIX BEICCTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOPHUA-, OpOMHUJI-, HOAUA-, KapOoHaT-, Gocdar-, cCHIMKaT-,
cynbdar-, TUAPOKCHA-UOHBI, KATHOHBI aMMOHHMA ¥ HMOHBl HM3YYEHHBIX METAJJIOB,
MPHUCYTCTBYIOIINE B BOJHBIX paCTBOpax HEOPTaHUUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIE OIEpallMd MBICIUTENFHONH JEATENbHOCTH — aHalu3 H CHHTE3,
cpaBHeHHe, 0000IIeHHEe, CHCTEMATH3AIHIO, BBISIBJICHUE TPHYMHHO-CIICICTBEHHBIX CBSI3EH — JUIs
W3yUYEHHS CBOWCTB BEUIECTB U XMMHYECKHX PEAKIIHiA, ECTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAHMS
— HaOIltoIeHN e, U3MEpPEHNe, MOJICIIMPOBAHHE, SKCIIEPUMEHT (PEabHbIA U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KNIACC
KoanyecTBO 4acoB
HaumenoBanue
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3aeoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
IporpamMmal padoThI Aara padoThbI Aara
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
Xumus — BaXKHas
11 00J1aCTh €CTeCTBO3HAHUS 5 5 11.09 bubmuorexa [JOK
' U IPAKTHYECKON 18.09 | https://m.edsoo.ru/7f41837c
JIeATeIIbHOCTH YEIOBEKA
BemecTtBa bu6 OK
1.2 reersau 15 1 23.11 noamnorexa L]
XUMHUYECKUE PEaKIuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. 6 1 14.12 bubnuoreka [JOK
' ITousarue 00 oxkcumax ' https://m.edsoo.ru/7f41837c
Bopopon.Ilonstue o bubnuoreka [JOK
2.2 8 1 8.01
KHCIIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
Bopa. PactBopbl. bubnunoreka [JOK
2.3 5 1 5.02 1 1.02
[TonsiTHE 00 OCHOBAHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KIIACCHI Eufs 1OK
nOIMoTeKa
2.4 HEOPraHUYECKHUX 11 1 14.03 1 4.03
P . https://m.edsoo.ru/7f41837¢c
COCJTMHEHU I
Hroro no paszneny 30



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

Paznean 3. Ilepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bubmmoreka [{OK
3.1 XUMHUYECKHAX DIIEMEHTOB 7
https://m.edsoo.ru/7f41837c
. Y. Mennene-eBa.
Crpoenue aToMa
XUMHYECKASA CBA3b.

39 OKucCIUTEHbHO- 3 20,05 bubmmoreka [{OK
BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/7f41837¢c
peaxin

bu6moreka [IOK
" 1
TOTO 1o pasiey S https://m.edsoo.ru/7f41837c
PesepBHOE Bpemsa 3 bubmmorexa [OK
P p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME



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

9 KUIIACC

KoanyecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
KonTtpoJbHbie IIpakTH4eckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI Adara padoThbI Aarta
pecypchl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpEeHME M yriayOieHne 3HaHUH
11 OCHOBIfI)IX as };10}; Kypca 8 5 1 18.09 bubmorexa HOK
' pasit P ' https://m.edsoo.ru/7f41a636
KJ1acca
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
' XUMHYECKHX PEaKI[Hii https://m.edsoo.ru/7f41a636
ONEKTPOMTHYECKAS JUCCOITHAIIHS. b K
1.3 P Aeeotian 8 1 9.1 1 26.10 | Pnomorexa O
XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
OO0mas xapakTepuCTHKA
. P P bu6mmoreka [JOK
2.1 XUMHYECKUX 3neMeHTOB VIIA- 4 1 20.11
https://m.edso0.ru/7f41a636
rpynisl. ["ajoreHnst
OO6mras xapakTepucTuKa
2.2 XUMHYECKUX A1eMeHTOB VIA- 6 bubmorexa HOK
' N https://m.edso0.ru/7f41a636
rpymnmnbl. Cepa u €€ coeTMHeHHS
OO6mras xapakTepucTuKa
53 XUMHUYECKHUX AJIeMEHTOB VA- 7 1 25 1 bu6mmoreka [JOK
' rpymnmsl. A30t, pocdop u ux ' https://m.edsoo.ru/7f41a636
COCTMHCHUS
2.4 OO1ast xapakTepuCTHUKa 8 1 12.02 2 29.01 | bubmuoreka [IOK



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

XMUMMUECKUX 31eMEHTOB |V A-
IPYINIBL. YTIEPOI U KPEMHUM U UX

8.02

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

COCANHCHUA
Wroro mo pazueny 25
Pa3znea 3. MeTaJUIbl M MX COeIUHEHUA
bubmmoreka [{OK
3.1 00 i 4
HHE CBOUCTBA METAILIOB https://m.edsoo.ru/7f41a636
3.9 Baxkneiime MeTamibl U X 16 bubmmoreka [{OK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi u oOKpy:Kamomasi cpeaa
41 BeniecTBa u Mmatepuanbl B dKU3HU 3 bu6mmoreka [IOK
' YesloBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
No nudpoBbie
Tema ypoka KonTpoubnsbie | IlpakTuueckue Aara flara bp
n/n Bcero N3ydeHHUs1 daKTnueckoro 06pa3OBaTe,]11,H1,[e
padoThI padoTsbI npoBepeHmA pecypest
[Ipenmer xumuu. Posb
1 XHMHH B )KM3HH YeJIoBeKa 1 4.09 bubmiorexa HOK
' ' https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
5 Tlousttie 0 MeTomax 1 209 bu6moreka [IOK
MMO3HAHUS B XUMUHU ' https://m.edsoo.ru/ff0d227e
[IpakTueckas padorta Ne 1
«IIpaBwmiia paboTHI B
3 abopaTOpPUH U MPUEMBI 1 11.09 bubnuoreka [JOK
oGparenus ¢ ' https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM
000pyTI0BaHUEM
YucThle BEIIeCTBAa U CMECH. Eu6 1OK
nOJINOTEKA
4 CnocoObl pa3aeseHus 1 14.09
. paslt https://m.edsoo.ru/ff0d26ca
cMeceit
[IpakTuueckas pabora Ne 2
«Paznenenne cMmeceit (Ha bubnunoreka [JOK
5 1 18.09
MPUMEPE OUUCTKHU https://m.edsoo.ru/ff0d28c8
MTOBAapPEHHOM COJIH )»
bu6mmoreka [JOK
6 ATOMEBI 1 MOJICKYJIbI 1 21.09
4 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE DIICMEHTHI. 1 25.09 bu6mmoreka [JOK



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

3Haku (CUMBOJIbI)
XUMUYECKUX IJIEMEHTOB

https://m.edsoo.ru/ff0d2be8

[IpocTbie U cnoxHBIE

bubmmoreka [{OK

8 28.09
BEIlECTBA https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE 510 bubnuorexa [JOK
yUeHHUEe ' https://m.edsoo.ru/ff0d2d50
3aKOH IIOCTOSIHCTBA
COCTaBa BEIIECTB. Bubs 10K
nomorexa
10 Xumnueckas hopmyia. 5.10
(bopmy https://m.edsoo.ru/ff0d2eae
BanesTHOCTH aTOMOB
XAMHAYECKUX IEMEHTOB
OtHOCHUTENbHAA aTOMHAS
11 macca. OTHOCHUTEbHAS 9.10 bubmmorexa [OK
' ' https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
MaccoBas nons
12 XAMHUYECKOTO DJIEMEHTA B 12.10 bubmorexa LOK
' https://m.edsoo.ru/ff0d350c
COEIMHEHUN
13 KoaunuecTBo BemecTna. 16.10 bubnmuoreka [JOK
Monb. MonspHas macca ' https://m.edsoo.ru/ff0d5230
dusnyeckre 1 XUMHUYECKHE Eu6 OK
14 SIBJICHUSA. XAMUYECKas 19.10 nomorexa L
https://m.edsoo.ru/ff0d37fa
peakims
[Ipu3Haku U ycioBus
15 POTEKAHUA XUMHUUYECKUAX 23.10 bubmorexa [IOK
p N ' https://m.edsoo.ru/ff0d3al6
peakiuit
3aKOH COXpaHEHUS MaCCHI Eufs OK
noIroTeKa
16 BEIECTB. XUMHUYECKUE 26.10 1

ypaBHEHUS

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
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

Breraucnenust KoJIM4uecTBa,
MAaccChl BEIIIECTBA I10

bubmuoreka [JOK

17 13.11
YPaBHEHUSIM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukarus

18 XUMUYECKUX PEAKLUN 16.11 bubnuorexa [JOK
(coenuHeHws, pa3IoKeHUs, ' https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)

M. B. JlomoHOCOB —

19 Y4EHBIH-IHIUKIIONIETUCT. 2011 bubnuoreka [IOK
OGoO6mIeHne u ' https://m.edsoo.ru/ff0d40c4
cUCTeMaTU3alus 3HAaHUI
KonTtponsnas padora Nel

20 o reme «BemecTBa u 23.11 bubnmorexa [JOK

' https://m.edsoo.ru/ff0d4290
XUMHUYECKUE PEAKIII
Bo3ngyx — cMmech razos.
Cocras Bo3ayxa. Kucnopon bubmuorexa [JOK

21 27.11
— BJIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BemecTtBo. O30H
OuznyecKue U XUMHUYECKHe
CBOMCTBA KUCIOPOJa

bubnuoreka [JOK
22 (peakuu OKHUCIIECHUS, 30.11
https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06
OKCHIaX
CriocoOslI mosryueHust
KHCJIOpOoJa B 1abopaTopuu bubnuoreka [IOK

23 4.12
U IIPOMBIIIJICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa

24 TemoBoit ahdexr 7.12 bu6nmoreka [JOK



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

XUMHUUYECKOUN PEAKIINH,
MOHSTHE O
TEPMOXUMHUYECKOM
YPaBHEHUH, IK30- U
SHJIOTEPMHUYECKUX
peaKuusx

https://m.edsoo.ru/ff0d4790

Tonnuso (HedTh, Yroib U
MeTaH). 3arpsi3HeHue

bubmmoreka [{OK

25 11.12
BO3]lyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEOTBPAIICHHS
[IpakTnueckas padora Ne 3

26 o teme «Ilomyuenue u 1412 bubnuoreka [IOK
coOupaHue KHCIOpoIa, ' https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0 CBOMCTB)
Bonopox — anemeHT u

27 1} (?C”E)eﬂBe €CTBO 18.12 bubamorera LOK

P B ’ ' https://m.edsoo.ru/ffod4dd0
Haxoxnenue B mpupoe
OuznyecKue U XUMHUYECKHe Eu6 1OK
nonmoTexa

28 i . 21.12
CRONETRA BOAOPOAd https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoa
IlousaTue o kucaoTax u bubnmuoreka [JOK

29 25.12
COJIIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus bubnuoreka [IOK

30 28.12
BOJIOpoJa B 1abopaTopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4

31 o teMme «llomydyenue n 801 bubnuoreka [IOK

coOupaHue BO10po/a,
U3y4YCHHUE €r0 CBOHCTBY

https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4f42

MonsipHblii 00BEM Ta30B.

bubmuoreka [JOK

32 11.01
3axoH ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienns o0néma,
KOJIMYECTBA BEIIECTBA raza
33 10 €r0 U3BECTHOM 15.01 bubmorexa HOK
Y ' https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEIIECTBA WITH
00BEMY
Brruucienus o06EM0B
ra30B 10 YpaBHEHUIO
34 €aKI[M1 Ha OCHOBE 3aKOHa 18.01 bubmotera [JOK
P H . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUH
rasoB
35 DOu3nvecKrue U XUMUYECKHE 2201 bu6moreka [IOK
CBOMCTBA BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocTaB OCHOBaHUI. 25 01 bubmuorexa [JOK
IMousTre 06 HHAUKATOPAX ' https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTEb.
Hacermennsie u
37 HEHACHIIIEHHBIE PACTBOPHI 29.01 bubmorexa LOK
P PEL ' https://m.edsoo.ru/ffod5b40
MaccoBas 10715 BEIECTBA
B pacTBOpe
[IpakTuueckas pabota Ne 5
o reme «IIpuroropiienue
38 aCTBOPOB C OIIPENEIIEHHON 1.02 Bubmorexa OK
p p . P ' https://m.edsoo.ru/ff0d5eba
MaccoBOM J0JIEH
PacTBOPEHHOTO BEIIECTBAY
KonTtponsHast padota Ne2 BuG OK
nOINOTEKA
39 no teme «Kucnopoa. 5.02 1

Bonopoxa. Bona»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

OkcHapl: COCTaB,

bubmuoreka [JOK

40 KJIacCHU(DHUKALIHS, 8.02
uran https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyyenue n xumMmu4eckue
CBOMCTBA KHCJIOTHBIX, bubmmoreka [{OK

41 12.02
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB, Bu6 110K

nOIMOTEKA

42 KacCH(pHKaIus, 15.02

uran https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[Tonyyenue u xumMmu4eckue bubnuoreka [IOK

43 . y 19.02
CBOMCTBA OCHOBaHMI https://m.edsoo.ru/ff0d67ca
KwucmoTsr: cocTas, Bu6 10K

nOIMOTeKA

44 KnaccubHKaIus, 22.02

Puican https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
[Tosnydenune n XuMHu4IeCKre bubnuoreka [IOK

45 » 26.02
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpemnue):

46 HOMEHKJIaTypa, CII0COO0bI 2902 bubnuoreka [JOK
MOJIy4EHHS, XUMUYECKUE ' https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6.

Pemenue
IKCIIEPUMEHTAJIbHBIX 33124 bu6mmoreka [JOK

a7 4.03
mo TeMe «OCHOBHEIC https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPraHUYECKUX
COCIMHEHUI»

bu6mmoreka [JOK
48 I'eneTnueckas cBSI3b 7.03 1

https://m.edsoo.ru/00ad9a50



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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

MEXY KJIacCaMu
HEOPraHU4YECKUX
COEIMHEHUI

O06o0011IEHNE U

bubmmoreka [{OK

49 11.03
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
KontponsHas padora Ne3
50 o teme "OCHOBHEBIS 14.03 bubmmoreka [{OK
KJIaCChl HEOPraHMYECKHX ' https://m.edso0.ru/00ad9ela
coeqrueHuin"
[IepBble ONBITKM
Kiaccudukanuu
51 XHMHUYECKHX JIEMEHTOB 18.03 bubmorera [JOK
' ' https://m.edso0.ru/00ad9ffa
[Tonsatue o rpynmax
CXOJTHBIX AJIIEMEHTOB
[Tepuonnueckuii 3aKOH U
[Tepronnueckas cucrema bubnuoreka [JOK
52 21.03
XHMHYECKHX 3JIeMEHTOB JI. https://m.edsoo.ru/00ada52¢
. Menneneena
53 [Tepuonpl, rpynibl, 104 bubnuoreka [JOK
MOJICPYIIIIbI ' https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB 4.04 bubnuoreka [JOK
aTOMHBIX sifiep. M30Tombl ' https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX
000J10Y€K aTOMOB Bu 1OK
nonroTeKa
55 3JIEMEHTOB 8.04
. https://m.edsoo.ru/00ada6bc
[Iepuoanueckoii cuctemsl
J. Y. MeHnaeneeBa
bubnmuoreka [JOK
56 XapakTepucTuka 11.04 1

https://m.edsoo.ru/00ada824



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
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

XMMHMUYECKOTO JIEMEHTA 110
€ro IOJIOKEHUIO B
[Iepnoauueckoii cucreme
. N. MenneneeBa

3HaueHue
[Iepunoanueckoro 3akoHa
JUISl pa3BUTHS HAYKU U

bubmmoreka [{OK

57 15.04
npaktuku. /1. . https://m.edsoo.ru/00ada96e
MenneneeB — y4EHBIN,
Tearor U TpaKJaHuH
DIIEKTPOOTPUIIATETLHOCTD
58 aTOMOB XMMHUYECKUX 18.04 bubmorexa LOK
' https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bu6mmoreka [IOK
59 4! 22.04
OHHAT XHMHACCKAT CBAD https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas 25 04 bubnuoreka [JOK
XUMHYECKas CBI3b ' https://m.edsoo.ru/00adaab8
KoBanentnas nenosspHas bubnuoreka [JOK
61 29.04
XUMHYECKAS CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C 6.05
TETICHD ORHCICHHA https://m.edsoo.ru/00adae28
OKHCIIUTEILHO- Bu6 OK
63 BOCCTAaHOBUTEbHBIE 13.05 nbnnotexa 11
https://m.edso0.ru/00adb076
peakuu
OxucnuTenn u bu6mmoreka [JOK
64 16.05
BOCCTaHOBUTEIIN https://m.edsoo.ru/00adb076
65 KonTponeHas padota Ned 20,05 bubnuoreka [IOK

10 TCMC «CTpOCHI/Ie aTromMma.

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



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

XUMHYECKAsA CBA3LY

PesepBHBIH ypOK.

bubmmoreka [{OK
66 0606 1 23.05
OOIIICHUE U } https://m.edsoo.ru/00adb33c
cucreMaTrui3anus 3HaHuu
PesepBHbIl ypOK. bu6 ILHOK
nOIMoTEKA
67 0606 1 27.05
OOIlICHUE U } https://m.edsoo.ru/00ad9cb2
cucreMaTrui3anus 3HaHuu
PesepBHBIi ypOK. bub6 ILHOK
nOIMoTEKA
68 00606 1 30.05
OOIIICHUE U } https://m.edsoo.ru/ff0d61c6
cucreMaTrui3anus 3HaHuu
OBUIEE KOJIMYECTBO YACOB 68

[10 ITTPOIT'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne aTa Data nudpoBbIe
Tema ypoka Kontpoabnsbie | IlpakTuueckue A op
n/n Bcero u3yueHHusi | aKTMyeckoro | oOpa3zoBaTesIbHbIE
padoThI padoTsbI
nposeaeHus pecypcsl
[Iepnoanueckuil 3aK0H.
[Tepnognueckas
bubmmoreka [{OK
1 CHCTEMa XMMHUYECKUX 1 4.09
https://m.edsoo.ru/00adb59e

anemenTtoB /1. W.
MenneneeBa
3aKOHOMEPHOCTH B

5 U3MEHECHUH CBOMCTB 1 709 bu6moreka [IOK
XUMHUYECKUX HIEMEHTOB ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MTEPUOJOB
Knaccuduxanus n
HOMEHKJIaTypa bubnuoreka [IOK

3 1 11.09
HEOpPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEILIECTB
Bunnr xumnueckoit
CBSI3U U THUIIbI bubnuoreka [JOK

4 1 14.09
KPUCTAJUIMYECKUX https://m.edsoo.ru/00adbac6
pEMmETOK
KontponbHas padoTa
Nel o Teme
«lloBTOpEHME n

5 P 1 1 18.09

yriayOlieHne 3HaHu’
OCHOBHBIX Pa3/IeioB
Kypca 8 Kinacca»



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

Knaccudukarus
XUMHUUYECKUX PEAKLIUI

bubmuoreka [JOK

6 21.09
10 PA3JIU4YHBIM https://m.edsoo.ru/00adbch0
MpU3HAKaM
[TonsaTHe o ckopocTn
XUMHUYECKOU pPEaKIUH.
7 ITousttie o roI?\/[oreHme 25.09 bubnmorera [TOK
' https://m.edsoo.ru/00adbe9a
Y TE€TEPOTEeHHBIX
peaKIusx
TlousiTie 0 XUMHUYECKOM
paBHOBecuH. DaKTOPBHI,
BIIUSTFOIITME HA CKOPOCTh
8 XUMUYECKON PEaKIuu 1 28.09 bubmorexa LOK
' https://m.edsoo.ru/00adc28c
OJIOKEHUE
XUMHUYECKOTO
paBHOBECHS
OKHCIIUTENILHO-
bu6mmoreka [IOK
9 BOCCTAHOBHUTEJILHBIC 2.10
https://m.edsoo.ru/00adcade
peakuuu
Teopus
10 AIEKTPOJIUTUUECKON 510 bubnunoreka [JOK
mucconuanuu. CHiIbHbIE ' https://m.edso0.ru/00adcd68
U ca0bIe AIEKTPOJIUTHI
1 HoHHbIe ypaBHEHUs 9.10 bubnuoreka [IOK
peaximit ' https://m.edsoo.ru/00add448
XHUMHUYECKHEe CBOMCTBA
KHCJIOT U OCHOBAHUH B Bbubnunoreka IIOK
12 12.10 1

CBETE NPEACTABICHUIN
00 AIIEKTPOIMTUIECKON

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

Jucconranuu

XMUMHYECKHE CBOUCTBA
COJIEH B CBETE

. bubmmoreka [{OK
13 npesCTaBeKnuii 00 . 1610 https://m.edsocI)_.[ ru/00add8b2
ANEKTPOIUTUYECKOM
JIMCCOLIUAITIT
14 [TonsiTHe o rugponuse 19.10 bubnuorexa [JOK
conen https://m.edsoo.ru/00add9d4
15 O06o06meHne u 23.10 bubmmoreka [IOK
CHCTEMaTH3alHs 3HAHHUI https://m.edsoo.ru/00addd12
[IpakTnueckas pabora
16 Ne 1. «Pemenne 26,10 bu6moreka [IOK
JKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3a/1a4
KontponbHas padoTa
No2 o Teme
17 «INEKTPOTUTHYECKAS 9.11 bubnuoreka [IOK
JIUCCOIIHALIHS. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B
pacTBopax»
OO6mras xapakTepucTuKa
raJloreHOB. XUMHUYECKHUE bubmuoreka [JOK
18 . 13.11
CBOICTBa Ha MpUMeEpPe https://m.edsoo.ru/00addfe2
xJiopa
XJI0pOBOJOPOA.
ConsiHast KUCIIOTA,
19 XHMHYECKHE CBOMCTBA, 16.11 bubmorexa HOK

MIOJIy4EHHUE,
IIPUMEHEHHE

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

[IpakTuyeckas pabora
Ne 2 o teme

bubmmoreka [{OK

20 «lonyserite COIARON 20-11 https://m.edso0.ru/00ade348

KHCJIOTBI, U3y4eHHUE €&
CBOMCTB»
Brrunciaenus mo

YpaBHECHUSIM

21 XUMUYECKUX PEAKIUH, 23.11 bubnmorexa LHOK

https://m.edsoo.ru/00ade488
€CJIM OJIMH U3 PEarceHTOB
JIaH B U30BITKE

29 OO6mras xapakTepucTuKa 2711 bubnuorexa [JOK
anemeHTOB VIA-Tpymmst https://m.edsoo.ru/00ade64a
AnnoTponHbIE
MOIU(DUKAITUN CEPBHI.

23 Haxoxnenue cepol u €€ 30.11 bubnuoreka [IOK
COEIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XuMHYECKHE CBOMCTBA
cepbl
CepoBoaopo,

24 CT;)oeHI/Ie,pq)queCKHe 4.12 bubmmorexa [JOK

N https://m.edso0.ru/00ade802
1 XUMHYECKHE CBOMCTBA
Oxkcunpl cepol. CepHas

o5 KHCJIOTa, (PU3UYECKUE U 71 bubnunoreka [JOK
XHMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XUMUYECKUE PeaKInu,

26 JIe)KaIie B OCHOBE 11 bu6mmoreka [JOK

MPOMBIIUIEHHOTO
crioco0a MoJy4yeHus

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 KUCIIOTBHL.
XuMu4eckoe
3arpsi3HEHUE
OKPYXKarOLIEn CpeJIbl
COCIMHEHUSIMU CEPBI

Briuucienne MaccoBoi

27 JIOJIA BBIXOJ1a TIPOJIYKTA 14.12 bubmorexa HOK
https://m.edsoo.ru/00adec8a
peaxiuu
OO01as XxapakTeprucTUKa
37eMeHTOB V A-TpYIIITHL.
28 A3or, pacnpOCTpI;ZEHHe 18.12 bubnmorexa [JOK
https://m.edsoo.ru/00adeea6
B Npupoe, puznueckue
1 XUMHUYECKHE CBOMCTBA
Ammuak, ero
dbuznveckue u
29 XUMHYECKHE CBOHCTBA 21.12 bubmorexa OK
’ https://m.edso0.ru/00adf004
MOJTyYCHHUE U
MIPUMEHCHHE
[IpakTrueckas padota
30 Ne 3 mo Teme 25 12 bubnuoreka [JOK
«ITonyyenue ammuaxa, https://m.edso0.ru/00adf180
W3YYEHUE ero CBOMCTB
A30THas KHCIIOTa, e BuGmorexa [IOK
31 usnacckue n . 28.12 https://m.edsoo.ru/00adf306
XUMHYECKHE CBOHCTBA
Hcnonp3oBanue
39 HUTPATOB U COJIEH 8,01 bubnuoreka [IOK

AMMOHHUSA B KQYCCTBC
MUHCEPAJIbHBIX

https://m.edsoo.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

ynoOpeHuit.
XuMu4eckoe
3arpsi3HEHUE
OKPYXKarOLIEn CpeJIbl
COCIMHEHUSIMHU a30Ta

33

dochop. Oxcnn
docdopa (V) u
¢dbocdopHas kuciora,
¢buznueckue u
XUMHYECKHE CBOICTBA,
MOJTyYeHHE

11.01

bubmmoreka [{OK
https://m.edsoo.ru/00adf68a

34

Hcnonb3zoBanue
(docdaroB B kauecTBe
MUHEpaJIbHBIX
yA0OpeHMUIA.
3arpsi3HeHUE
NPUPOIHOMN Cpebl
dbocdaramu

15.01

bu6mmoreka [IOK

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

35

Yraepon,
pacrpocTpaHEeHHE B
npupo/ie, Gu3NIecKue u
XHMHYECKHE CBOMCTBA

18.01

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

36

Oxkcunpl yriaepona, ux
(dbuznveckue u
XMUMHYECKHE CBOMCTBA.
DKOJIOTHYECKHE
Mpo0IeMbl, CBSI3aHHBIE C
okcuzioM yriepona (1V)

22.01

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

37

YronsHasg Kuciora u eé

25.01

bu6mmoreka [JOK



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¢

38

[IpakTtuyeckas pabora
Ne 4 o teme
"[lonyuenue
YIJIEKUCIIOTO Ta3a.
KauectBennas peakuus
Ha KapOoHaAT-MOH"

29.01

bub6mmorexa [{OK
https://m.edsoo.ru/00ae027¢

39

[TepBoHayanbHbIE
TOHATUS 00
OPraHN4YeCKHUX
BEIIECTBAX KaK O
COEIMHEHUSX YIiIepo/ia

1.02

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

40

Kpemnwnii u ero
COCIMHEHUS

5.02

bu6moreka [IOK
https://m.edsoo.ru/00ae080a

41

[IpakTrueckas padoTa
Ne 5. Penienne
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 10 TEME
«Baxneimue
HEMETAJUIBI U UX
COEIMHEHUS

8.02

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

42

KontponbHas padoTa
Ne3 o reme
«Baxneimune
HEMETAJUIBI U UX
COETUHEHHUS

12.02

bubmuoreka [JOK
https://m.edsoo.ru/00ae0el8

43

OO1ast xapakTepuCTHUKa
XMUMHMUYECKUX JIEMEHTOB
— METaJUIOB.

15.02

bu6mmoreka [JOK
https://m.edsoo.ru/00ael103e



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

Merannuyeckas CBI3b U
MeTaIn4decKas
KpHUCTaJNINYECKas
pemérka. Gusnyeckne
CBOMCTBA METAJJIOB

XUMHYECKUE CBOUCTBA

METAJIOB. Bu6 1OK
HOIHOTEKA
44 DneKTpo €CKUH 19.02
JICKTPOXHMIH B o https://m.edsoo.ru/00ael156
PAI HATIPSKESHUI
METAIIOB
OO01111e crnocoObl
MOJTYyYCHUS] METaJIOB.
CmutaBel. Beraucienus Euts 10K
HOIHOTEKA
45 0 ypaBHE 22.02
110 YpaBHeHHAM . https://m.edsoo.ru/00ael156
XUMUYECKUX PEAKITUH,
€CJIM OJIMH U3 PEearcHTOB
COJICPKUT IPUMECH
[TonsiTue o xoppo3uu bubnuoreka [JOK
46 26.02
METaJJIOB https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47 €JIOYHBIE METAILIbI 29.02
t https://m.edsoo.ru/00ae14b2
OKcHbl ¥ THIPOKCUIBI bubnunoreka [JOK
48 4.03
HATpUS U KaJust https://m.edsoo.ru/00ael4b2
IllerouHO3EMEIBHEIC
49 METaJUIbI — KaIbIUHA U 7.03 bubmnorexa [IOK
. H ' https://m.edsoo.ru/00ae15e8
Maruum
50 Baxneiimme 11.03 bu6mmoreka [JOK
COCIUHEHUS KalIbIIUI ' https://m.edsoo.ru/00ael5e8
51 O0o001enne u 14.03



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

CUCTEMAaTU3alus 3HaHUI

JKécTtkocTh BOIBI U

bubmuoreka [JOK

52 Croco0bl €& yeTpaHeH s 18.03 https://m.eds00.ru/00ae1886
[IpakTuyeckas pabora
53 Ne 6 mo Teme 2103 bubmmoreka [{OK
"YKEcTKkOCTh BOJIBI M https://m.edsoo.ru/00aelae8
MeTO/1bl €€ ycTpaHeHus"
. bubnuorexa [JOK
>4 AJTIOMHHIA 1.04 https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOICTBA 4.04 bubnuoreka [IOK
OKCHJIa M THAPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keseso 8.04 https://m.edso00.ru/00ae1d86
OXcuIpl, THIPOKCHUIBI 1
57 coJIn fl(eneaf I()I ) u " 11.04 bubmorexa [TOK
https://m.edso00.ru/00ae35e6
xenesa (1)
58 O06o06meHne u ) 15.04
cHUcTeMaTH3allns 3HaHUI
[IpakTuueckas padota
Ne 7. Pemienue
AKCIEPUMEHTAIBHBIX bubnunoreka [JOK
59 18.04
3a7a4 [0 TEME https://m.edsoo.ru/00ae3de8
«BaxHeiime MeTalibl
U UX COCIUHCHUS»
Brrunciaenus mo
50 YPaBHEHUSIM 2204 bubnuoreka [IOK

XUMHUYCCKUX peaKHHﬁ,
€CJIM OJJUH U3 pCarcHTOB

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

IaH B U30BITKE WIIN
COJICPIKUT IPUMECH.
Breraucnenns MmaccoBou
JIOJTU BBIXOJIa TIPOIYKTA
peakiuu

O06o0011IEHNE U

61 . 25.04
CHCTEMATH3ALNS 3HAHUI
KonTtponsHas pabora
Ned o Teme
62 . 29.04
«Baxuenme MeTauIb
U X COCOUHEHUA»
BemectBa u maTepuaiibl
63 B [IOBCEIHEBHON XU3HU 6.05 bubmorexa LOK
' https://m.edso0.ru/00ae3f50
yeJoBeKa
XuMudueckoe BuG 1OK
HOIHOTEKA
64 3arpsi3HEHUE 13.05
p . https://m.edsoo.ru/00ae4270
OKPYXKaIOIIeH cpeibl
Ponb xumuu B perieHun Eu6 OK
e
65 3KOJIOTAYECKUX 16.05 nbsmorexa L
https://m.edso0.ru/00ae4270
npoosieM
PesepBHEIT ypOK.
66 O6og eHI/IeyII/)I 20.05 bubmorexa [IOK
B . ' https://m.edsoo.ru/00ae0d0a
CHCTEMAaTHU3aIUs 3HAHUH
PesepBHbIit ypok. Bu6 1OK
nOIMnoTEKA
67 O060011IEHNE U 23.05
Hl . https://m.edsoo.ru/00adb33c
CHCTEMAaTH3aIUs 3HAHUH
68 Pe3epBHblIi ypok. 2705 bubnuoreka [IOK

O060011IEHNE U

https://m.edsoo.ru/00ad9cb2
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CUCTEMAaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



