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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOI
00pa30BaTeNbHOM MPOTrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEICTaBICHHbBIX
B ®I'OC OO0, a Takxe Ha ocHOBE (hesiepaibHON paboyeil mporpaMMbl BOCIIUTAHUS
U C Yy4€TOM KOHIENIMU TMpenojaBaHusi y4eOHOro mnpeaMmera «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepanmm.

[Iporpamma mo XuMuUU AAET OPEACTaBICHUE O MENAX, OOILIEH CTpaTeruu
oOydeHMs, BOCHUTAHUS U Pa3BUTHS OOYYAIOMIMXCA CPEJACTBAMHU Y4YEOHOIO
npeaMera, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeaycCMaTpuBaeT pAcHpeleleHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE IIO
pa3genaM W TeMaM [porpaMMbl IO XHMHUH, OIPEIETSAECT KOJWYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIBHOCTh M3YUYCHHS XUMHUU € YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM Y4eOHOro TMpolecca, BO3PACTHBIX
O0COOEHHOCTEM OO0YyYaroluXCsi, OIpeAeNseT BO3MOXKHOCTU TpeIMeTa JUis
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTesbHOMN
porpaMMbl Ha YpPOBHE OCHOBHOTO 0OIlero oOpa3oBaHus, a Takke TpeOOBaHUHU K
pe3yabTataM 00y4YeHUs] XUMUM Ha YPOBHE IIeJIel U3yUeHUS MPEIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIESITEIIbHOCTH OOYYalomerocsi Mo OCBOCHHUIO
y4eOHOTO CO/IepKaHMS.

3HaHUWE XWMHUHU CIYXKUT OCHOBOW sl (OPMUPOBAHHUS MHPOBO33PEHUS
0oOy4aromierocsi, ero MnpejcTaBiIeHU 0 MaTEepPUATIbHOM €IWHCTBE MHpPA, BAKHYIO
poJib UrparoT GOpMHUPYEMbIE€ XHUMHEH MPEACTABICHUS O B3aUMOMPEBPAIECHUIX
SHEPrUM U 00 HSBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSAX PEUICHUs TI00aTbHBIX
npo0JjieM YCTOMYMBOIO Pa3BUTHUsI YEJIOBEUYECTBA — CHIPHEBOM, HHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaiu3aldd  BO3MOXKHOCTEW  JJii  CaMOpa3BUTUA U
dbopMupOBaHUS KyIbTYpPbl JUYHOCTH, €€ 00111l 1 (yHKIIMOHATBHON IPaMOTHOCTH;
BHOCUT BKJaJd B (OPMHUPOBAHHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB HMX CaMOCTOSATEIBHOM y4eOHOW JIeATEeIhHOCTH,
HKCIIEPUMEHTAJIbHBIX M MCCJIEAOBATEIbCKUX YMEHHUH, HEOOXOIUMBIX KakK B
MOBCEIHEBHOMN KU3HM, TaK U B MPO(ECCHOHATBHON ACATEILHOCTH; 3HAKOMHUT CO
cnenupUKOl HAyIHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBHI 1IETIOCTHOTO B3TJIAa HA
€AUHCTBO TPUPOJBI U 4YEIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TalloM B
dhopmMupoBaHUM €CTEeCTBEHHO--HAyUYHOU IPaMOTHOCTH oOyyJarommxcs;



croco0CTBYET (POPMUPOBAHUIO LIECHHOCTHOI'O OTHOILLIEHUS K €CTECTBEHHO-HAYUHbIM
3HAaHMAM, K IPUPOJNE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUs B OOY4YEHMM XUMHUHU OO€CHEUYMBAIOTCS CHEUu(pUKON
COJEep)KaHusl  y4eOHOro  MpEeAMETa, KOTOpPbI  SBJISETCS  IENaroru4ecKu
aJanTHPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKH XMMHUU HA ONPEACIEHHOM 3Tare €
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOI'O OOLIET0 0Opa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI NMEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPTaHUYECKOM XHMHU M HEKOTOPBIX OTHAENBHBIX 3HAYMMBIX IIOHATHHI
OpPraHUYECKON XUMUHU.

CrpykTypa coAep:KaHus MpPOrpaMMbl MO0 XMMHUHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO Moaxoja K €€ m3ydeHnro. ComeprKaHHWE CKIIAJIBIBAECTCS U3 CHCTEMBI
IOHATUN O XUMUUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHATHN O XUMUYECKON
peakuuu. OO6e 53TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl MO MPHUHIMILY
IIOCJIEA0BATENBHOTO PAa3BUTHSI 3HAHUM HA OCHOBE TEOPETHUYECKUX INPEICTABICHUN
Pa3HOr0 YpOBHS:

- ATOMHO--MOJICKYJIAPHOI'O YUCHHUA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA,;

- [Tepunonnueckoro 3akoHa [[. . MenaeneeBa kak OCHOBHOTO 3aKOHa

- YUCHHA O CTPOCHHH aTOMa U XUMHYECKOM CBiA3U,

- MPEACTaBICHU 00 DIIEKTPOIUTHYECKOM JUCCOLMAIIMKM BEIECTB B
pacTBOpax.

Teopernueckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE JMIIMPHUYECKH
MOJIYYEHHBIX U OCMBICTIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHSI K IPyrOMY, BBITIOJIHSISI PYHKITUU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOICTB,
CTPOEHHUS ¥ BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJIYYEHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl 1O XHMHH  CIIOCOOCTBYEeT  (HOPMUPOBAHHIO
IIPECTABJICHNS O XUMAUYECKON COCTABIISIOIICH HAYYHON KApTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJIbl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAaHHUS B Hayke. M3ydeHue XMMUHU NTPOUCXOAUT C IPUBJIICYEHUEM 3HAHUM W3
paHee M3YYECHHBIX YUEOHBIX TpenMeToB: «Okpyxkarommuii mupy», «buomorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiaacey.

[Ipy w3ydeHUM XUMUU TPOUCXOAUT (OPMHUPOBAHWE 3HAHUA OCHOB
XUMUYECKON HAYKH KaK 00JIACTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
JIESITEIbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a



y4e0HOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XMMHUYECKUX 3HAHUN —
BaXXHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJIO0KEHHH, JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, s3blka HAayKH, B MPUOOIIECHUH K
HAyYHBIM METOJaM IO3HAHUS MPH M3yYEHUH BEIIECTB U XUMHUYECKHX peakiuii, B
(OpMUPOBAHNH U PA3BUTHHU MIO3HABATEIBHBIX YMEHUIN U UX IPUMEHEHNUHU B Y4eOHO-
NO3HABATEJILHON U y4eOHO-UCCIIEI0BATENIbCKON JEATEIbHOCTH, OCBOCHUH IPaBUII
0e30MmacHOro o0paIieHus ¢ BeeCTBaMH B TOBCETHEBHOM KU3HU.

[Tpu n3yyeHUn XUMHUM Ha YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs Ba)KHOE
3HAYEHHE MPUOOPENH TaKHE LU, KaK:

- (opMHUPOBAHNE HMHTEJUIEKTYalIbHO PAa3BUTONW JIMYHOCTH, TFOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

- HaIpaBJICHHOCTh OOYyYEeHHsS Ha CHCTEeMaTH4YeCKoe MPUOOIIECHHE
oOydJaromuxcsi K CaMOCTOSATEIIPHOM IT03HABATEIbHOW JCATEILHOCTH, HAyYHBIM
MeToJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMMU;

- obecrnieueHue YCIIOBHH, CHOCOOCTBYIOIINX pUOOPETEHUIO
O0OyYarOIIMMHUCS OIbITa Pa3HOOOPA3HOM AESITEIbHOCTH, TIO3HAHMS U CAMOTIO3HAHUS,
KJIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMIA), HWMEIOIMINX YHUBEPCAIBHOE
3HAUYEHUE JJIS pa3IMYHbIX BUJIOB JIEATEIIbHOCTH;

- dbopmupoBanue oOmIed (YHKIIMOHATBLHON M €CTECTBEHHO-HAYUYHOU
IPAMOTHOCTH, B TOM 4YHCII€ YMEHUU OOBSICHATH M OLEHUBATHh SIBJICHUS
OKPY’KAIOLIEr0 MUpPa, UCIHOJIb3YySl 3HAHUS U OMbBIT, MOJYyYECHHbIE MPHU H3YUEHUU
XUMUH, MPUMEHSITh UX TPU PEIICHUH MTPOOJIEM B IIOBCETHEBHOM KU3HU U TPYI0BOU
JeATEIIbHOCTH;

- dopMupoBaHue y oOydarolUXCsi T'YMaHHUCTUYECKUX OTHOILIEHHUH,
NOHMMAHUS LIEHHOCTH XUMHYECKMX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JEITEIbHOCTH B LENAX
COXPAaHEHHUs CBOETO 310POBbS U OKPYKAIOLIEH IPUPOSHOMN CPEbI;

- pa3BUTHE MOTHUBALIMU K O0YUYEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGUIIS U HAMpaBICHHOCTH IajbHEHUIIIEro
oOy4eHus.

OO11ee YyncIio YacoB, OTBEAEHHBIX JJIs1 U3YYEHHS] XUMHUH Ha YPOBHE OCHOBHOTO
obmero oOpa3zoBanus, coctaiseT 136 vacos: B 8 kiacce — 68 dacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPXKXAHUE OBYUEHUA

8 KIIACC IlepBoHayajibHble XUMHYECKHE MOHATHS

[Ipenmer xumuun. Ponp XMMuM B KU3HU 4Y€JIOBEKa. XUMHS B CHCTEME HAYK.
Tena m BemectBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATrpPEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTOax MO3HAHUSA B XMUMHUHU. UHCTBIE BEIIECTBA MU CMECH.
CriocoObI pa3aeIieHust CMECEei.

ATOMBI U MOJEKYJbl. XUMHUUYECKHE BJeMEHTbl. CHUMBOJB XUMHYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas popmyna. BaeHTHOCTh aTOMOB XMMUYECKUX 2JIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemiecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCHUTENIbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Monb. MosgpHas macca. B3auMOCBSI3b KOIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacu€rel mo QopMynam
XUMUYECKUX COCTUHEHUM.

du3nYecKue U XUMUYECKUE SIBJICHUS. XUMUUYECKasi peakiusi U €€ Mpu3HaKu.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHUeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX PEaAKINi (COeTMHEHUS, PA3JI0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii  IKCnepumenm: 3HAKOMCTBO C XHWMHYECKOM ITOCYIOH,
mpaBuiIamMu paboThl B J1abopaTopuu U mpuéMamu oOpamieHusi ¢ 1abopaTopHBIM
o0OpyJOBaHUEM, HW3YyYEHHE M ONHUCaHue (PU3NYECKUX CBOWCTB 0Opa3lOB
HEOPTaHUYECKUX BEIIECTB, HaOMIoJeHue (puznueckux (TUIaBJICHUE BOCKA, TasHUE
JbJa, paCTUpPaHUE caxapa B CTYNKE, KUTIEHUE U KOHJICHCAIIUS BOJIbI) U XUMUYECKUX
(ropenue cBeud, NPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aUMOJICUCTBUE Meja C
KHUCJIOTOM) SIBJICHUM, HAOJIOICHUE 1 ONMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX
peakuuii (pa3oKEeHHE caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIIOM
Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBaHuu, B3aMMOJICHCTBHE
xene3a ¢ pactBopoM coin menu (II), nuzydyenne cnocoOoB pasfaeneHusi CMECEu: C
MOMOII[LI0 MarHuTa, (GUJILTPOBAHKE, BHIMTAPUBAHUE, JUCTUILISIUS, XpoMaTorpadusi,
MIPOBEICHUE OYMCTKU TMOBAPEHHOW COJM, HAOJIOJCHUE W OIMMCAHUE PE3yIhbTaTOB
MPOBEJCHUS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChl, CO3/IaHUE
Moeield MOJIEKYJ (IIapOCTEP>KHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopon — 37€MEHT U MpoCToe
BemecTBO. HaxoxneHnue kuciopoaa B mpupojae, (PU3MYECKUE U XUMHUUYECKHUE
cBoiicTBa (peakiuu rtopeHus). Oxcupabl. Ilpumenenue xkucioponaa. CrocoOs



MOJIYYeHHUs] KHUCIIOpoJa B JabopaTopud U MPOMBINIIEHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TennoBoit 3(hPekT XUMUYECKOW peakI, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHYECKHE pEAKUMU. TOIIMBO: Yrojlb M METaH. 3arpsi3HECHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pazpyluieHue 030HOBOTO CIIOSI.

Bonopon — aneMmeHT u mpocToe BemecTso. Haxoxnenue Bogopoaa B Ipupoze,
dusznyecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCO0bI ToyueHus. Kucnotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOJbl. Boma kak pactBopurenb. PacTBOpEIL
HacelllieHHbIE M HEHACBIIICHHBIE PAacTBOPLI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J1s1 BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJbI. OCHOBaHMS.
Ponp pacTBOpOB B Npupoae U B KU3HU YeNOBEKA. KpyroBOpoT BOIBI B IPUPOIE.
3arps3HeHHe NpUPOAHBIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOI.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxcupapl. Kiaccudukarms
OKCUJIOB:  cojeoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, amM{pOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuigoB. DU3WYECKHE M XUMHYECKHE
CBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcHoBanus. Krnaccupukanuss OCHOBaHUK: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHMU. (PHU3NYECKHME W XUMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHCJIOT. Psanm aktuBHOcTH MeTayuioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. HomeHknatypa coneil. @u3nueckue 1 XMMUYECKUE CBOMCTBA COJICH.
[TomydyeHue conen.
['eneTnueckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKcnepumenm:.  KAuyeCTBEHHOE OIPEICICHHUE COAEpKAHUS
KHCJIOpO/Ia B BO3/yX€, MOJIy4YeHHe, COOMpaHue, paclio3HaBaHue U U3yUeHUE CBOMCTB
KHUCTIOpOia, HAaOMI0JeHNEe B3aWMOJCUCTBUS BEIIECTB C KHCIOPOJOM U YCIIOBHS
BO3HMKHOBEHUSI U MPEKpAILEHUs ropeHus (moxkapa), 0O3HaKOMJIEHHE ¢ o0pa3lamu
OKCHJIOB M ONHCAHHE HMX CBOICTB, MOJyueHHE, COOMpaHHUe, PAclO3HABaHUE U
U3y4eHHE CBOMCTB BOJOpoJa (TOpeHHe), B3aUMOACHCTBHE BOJOPO/A C OKCHIOM
menu (II) (BO3MOXKHO HMCTOJIb30BAaHUE BUEOMATEpUaioB), HAOIIOIeHHE 00pa3IoB
BEIIECTB KOJIMYECTBOM | MOITb, MCCIIETIOBAaHNE 0COOCHHOCTEH pAaCTBOPEHUS BEIIIECTB
C Ppa3IM4YHOM PAaCTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C OMPEICIEHHOM
MacCcOBOM J10Jiell pacTBOPEHHOTO BEILIECTBA, B3AMMOJCICTBHE BOJbI C METaJJIaMH



(HatpueM ©W  KajgblieM) (BO3MOXKHO  HCIIOJIb30BaHUE BHEOMAaTEpHAJIOB),
UCcCleloBaHUEe OO0pa3lloB HEOPraHWYECKUX BEIIECTB PAJNIMYHBIX  KIACCOB,
HaOJI0/IeHNE U3MEHEHHSI OKPACKU MHIMKATOPOB B PACTBOPAX KUCIOT U ILEJIOYEH,
u3ydeHue B3aumoeiicTeus okcuaa meau (I11) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT
C METaJUIaMH, peaklUil HEUTpaau3aluu, MOJy4YeHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITCCHEHME OJHOTO MeTaula JpyruM W3  pacTBOpa COJIM, PEUICHUE
DKCIEPUMEHTAIIBHBIX 3a/1a4 MO TeMe «Baxuenmme Kiaacchl HEOPraHUYECKHUX
COECTMHEHUI.

IHepuoauueckud 3axkoH u lIlepumognyeckasi cucreMa XUMHYECKHUX
yaiemenToB JI. U. MenpgeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MONBITKM KIACCU(PUKALMM XHUMHUYECKUX 3yeMeHTOB. lloHsTHe o
IpyIIax CXOAHBIX 3JEMEHTOB (ILEJOYHbIE M LIEJIOYHO3EMEIbHBIE METAJUIbI,
rajJlore€Hbl, HHEPTHBIE Ia3bl). DJIEMEHTHI, KOTOpbIE 00Pa3yloT aM(OTEPHbIE OKCHIbI
Y TUJIPOKCHUIBL.

[lepnonmueckuit 3akoH. [lepuonnueckas cucTeMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. KopoTkonepuoanas u ayimmaHonepuroaHast popmsl [lepuoanaeckoit
cucteMbl xumudeckux snemeHtoB JI. WM. Menneneesa. Ilepuogsl M Tpynibl.
PuU3NYECKUN CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOA U IPYIIIILI HJIEMEHTA.

Crpoenne atromoB. CoctaB aToMHBIX saep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JI0YeK aTOMOB MepBbIX 20 XHMMHYECKHX  3JIEMEHTOB
ITepuonnueckoin cucremsl . M. Menneneesa. XapakTepuCTHKa XHUMUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHs pajuyca aTOMOB XHWMHMUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoamyeckoro 3akoHa u [leprnoandeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTHs Haykn WU npaktuku. . M. MenneneeB — y4€Hbi u
IpaKJaHUH.

Xumunyeckasi cBsi3b. KoBaneHTHas (mosisipHasi M HEMOJISIpHasi) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusa.  OKHUCIUTEIBbHO--BOCCTAHOBUTEIIBHBIE  PEAKLIMH.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:. HU3y4CHUE OOPaA3IOB BEIIECTB METAJIOB U
HEMETAJIJIOB, B3aUMOJACHCTBUE THUIPOKCHAA IIMHKA C pacTBOpaMHM KHUCJIOT U
1IeJI04Yeid, MPOBEJICHHE OIbITOB, WIUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakiuii (ropeHue, peakiiuy pas3ioKeH sl, COSTUHCHUS ).

Mexcnpeomemmnoie ceasu



Peanuszanus MeEXNpeIMETHBIX CBSI3€M NpH HM3y4EHUM XUMHUHA B 8 KIacce
OCYUIIECTBJISIETCS. 4epe3 UCIOJIb30BAaHUE KaK OOLUX €CTECTBEHHO--HAYYHBIX
NOHATUH, TaK W MOHATUM, SBIAIOMIMXCA CUCTEMHBIMU ISl OTEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O [IUKJIA.

OO11ue ecTeCTBeHHO--Hay4HbIE TIOHATHUS: HAyYHbIN (akT, TUIIOTE3a, TEOPHs,
3aKOH, AaHaJu3, CHUHTE3, KJIacCU(pUKALMs, TNEPUOJUYHOCTh, HAOJIIOJEHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusznka: MmaTepus, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOMBI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUECKHUM 3apsiji, BEIIECTBO, TENIO0, OOBEM,
arperaTHO€ COCTOSIHME BeEIIeCTBa, Tra3, (PU3WYECKUE BEJIUYUHBI, EIUHUIIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COoHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, rugpochepa, MUHEPAIIbI, TOPHBIE TOPOAbI, TIOJIE3HBIE
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHL.

9 KJIACC BemecTBo M XUMHYECKAS PeaKIUs

[lepnonnuecknii 3akoH. [leproandeckas cucreMa XUMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBbIX TPEX MEPUOJIOB, KATHS, KANBIHI U UX COSAUHEHUI
B COOTBETCTBUM C TIOJIOKEHHEM »JJIEMEHTOB B Ilepmommyeckon cucreme u
CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABI XUMHUYECKOM CBS3M. THIIBI KPUCTAIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEUIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K pa3IM4HBIM KJIaCCaM HEOPTaHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiys XuMUuecKuX peakifii o pa3inyHbIM MIPU3HaKaM (110 YUCITy
U COCTaBy Yy4YaCTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEIJIOBOMY 3(deKkry, Mo
VU3MEHEHUIO CTENEHEH OKHUCICHHUSI XUMUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMUUYECKHE PEAKIMH, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xumuuecko peaxuuu. llonsrue 06 oOpaTUMBIX U
HEOOPAaTUMBIX XMMHYECKUX peakiusx. [IoHaTHe 0 TOMOreHHBIX U TeTEepPOreHHbIX
peakuusx. [lonarue o karanusze. [lonsatre 0 XxumuueckoM paBHOBeCcUU. DaKTOPHI,
BIUSIOIIME HA CKOPOCTh XHUMHYECKOM pEaKIuu U TMOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.



OKHCIUTENTFHO-BOCCTAHOBUTEIPHBIE ~ PEAaKIMM,  DJIEKTPOHHBIM  OayaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pEaKI[uu. CocraBneHue  ypaBHEHUH
OKHUCJTUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIMid C  WCIOJIB30BAHWEM  METOJa
AIIEKTPOHHOTO OanaHca.

Teopus 37IEKTPONUTHYECKONW TUCCOUUALUU. DIIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KartnoHnsl, aHMoHbl. MeXaHM3M IJUCCOLMALIMM BEUIECTB C Pa3jIM4YHBIMH BHUJIAMMU
XUMHUYecKol cBs3u. CteneHs nucconnannu. CuibHbIE U cIa0ble 3JIEKTPOIUTHI.

Peakuiun noHHOTO 0OMEHa. Y CIOBHUSI MPOTEKAHUS PEAKIIMi HOHHOTO 0OOMEHa,
IIOJIHBIE M COKpAIIEHHBIE MOHHBIE YpaBHEHMs peakiui. CBOHCTBAa KHUCIOT,
OCHOBAHUII U COJIEH B CBETE MPEICTABICHUIN 00 3IEKTPOIUTUIECKON JUCCOLIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIH3E CcoNel.

Xumuueckuii IKcnepumenm:. O3HAKOMIIEHUE C MOJEIAMHU KPUCTAJUIMYECKUX
PEIETOK HEOPraHUUYECKUX BEIIECTB — METAJIJIOB M HEMETAJIOB (rpadura u anmasa),
CIIO)KHBIX BEIECTB (XJIOpUJa HaTpusi), HCCIEAOBAHHUE 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON pEeaKIUu OT BO3JIEHCTBHS pa3IMYHBIX (HAKTOPOB, HCCIEIOBAHUE
AIEKTPONPOBOJIHOCTH PACTBOPOB BEHIECTB, IIPOLECCAa AMCCOLMALMU KHCIIOT,
miesouel U cojeil (BO3MOXHO HCIOJIb30BaHUE BUIEO MaTEpUajoB), MPOBEICHHUE
OIBITOB, WUTIOCTPUPYIOLIUX MNpPHU3HAKU TMPOTEKaHMUs PEAKIMII HMOHHOIO OOMEHa
(oOpazoBaHue ocajaka, BbIJEJICHUE Tra3za, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHN
(ropeHue, peakluy pa3ioXKeHHs, COeAMHEHNUs), paclloO3HaBaHUE HEOPTaHWYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUWd HA HWOHBI, PELICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1ay.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakTepucThuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3sMueckre CBOWCTBA MPOCTHIX
BEILECTB — raJloreHoB. XMMHUYECKHE CBOMCTBA HAa TPUMEPE XJIopa (B3aUMOICHCTBHUE
C MeTajulaMH, HEeMeTalaMH, Iejaodyamu). XiopoBogopon. ColisHas KHCIIOTAa,
XMMHUYECKUE CBOMCTBA, IIOJlydeHHE, NpuUMeHeHue. [JlelictBue Xiiopa H
XJIOPOBOJOPOJA Ha OPTraHU3M YeJoBeKa. BaxHennme Xa0puasl U UX HaX0KICHUE B
IIPUpPOJIE.

OO6miast xapaktepuctuka 37JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIe CTENeHU OokucieHus. CTpoeHue M (pusnyueckue CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U CePbl. AJITIOTPONHbIE MOAU(PUKALIUYA KACTOPOAA
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOEHUE, (pu3nyeckue u
XUMHUYECKHE CBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, Gpu3nYECKue U XUMHUUECKHE CBOMCTBA (00II1e KaK MPeACTaBUTEN



KJjlacca KHMCIOT U crenuguyeckue). XUMMHUUECKHE PEaKIUM, JIEKAIIMe B OCHOBE
IPOMBIIIJIEHHOTO croco0a IMOMy4YeHHsI CEpHOM KHUCIOThl. [IpumeHeHune cepHoit
kucnoTbl. CoMu CepHOM KHCJIOTHI, KaueCTBEHHAs peakius Ha CyJib(paT-HOH.
Haxoxnenue ceppl U €€ COEOUHEHHH B NpUpoAe. XHMHYECKOE 3arpsi3HEHUE
OKpY’>KaloIlllel Cpelpl COCIUHEHUSIMHU cepbl (KUCIOTHBIE AO0XKAH, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALIICHHUS.

OOmasi xapakTepucTHKa 31eMEeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. A30T, paclpoCTpaHEHHE B MPUPOJIE,
dbusnueckue u xumudeckue ceorctra. Kpyrosopor azora B mpupozae. AMMUak, ero
dusznyecKkrue 1 XUMUYECKHE CBOMCTBA, MONTyYeHHE U mpuMeHeHue. Con aMMOHUS,
X PU3NYECKUE U XUMHUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ IMOJIydeHUEe, (PU3NUYECKHE U XUMHUYECKHE
cBOMcTBa (00OIIME KaK NpPEACTaBUTEN Kilacca KHUCIOT M CHelu(HUUecKue).
Hcrnonb30BaHME HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIbHBIX YI0OpEHUH.
XUMUYECKOE 3arps3HEHNE OKPY>KAIOIIEH Cpebl COSTUHEHUSIMH a30Ta (KUCIOTHBIE
JOKIM, 3arpsi3HEHUE BO3]yXa, MOYBBl M BOJOEMOB). Docdop, amIoTpONHbIE
moaudukamuu docdopa, puznueckue u xumuueckue cpoiicta. Okcup dochopa
(V) u dpochopnas kucnora, pu3MUYECKUE U XUMUUYECKHUE CBOMCTBA, MOJyYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIbHBIX Y100pEHUH.

O6mast xapakrepuctuka 37JeMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTpOESHUS
aTOMOB, XapaKTEpPHbIE CTENIEHU OKHUCIICHUS. YTIEPO/l, aJUIOTPOIHbIE MOAU(DUKALIIH,
pacnpocTpaHeHHe B MpUpoje, PU3nUecKrue U XMMUUECKHE CBOMCTBA. AncopOrusi.
Kpyrosopor yraepoga B mnpupoje. Oxcuabl yriaepoaa, UX (QU3MYECKHE WU
XUMHUYECKHE CBOMCTBA, IEMCTBUE HA dKUBbBIE OPTraHU3MBbI, [TOTYYEHUE U IPUMEHEHUE.
DKOJIOTHYECKHEe MpoOJIeMBbl, CBsi3aHHBIE C okcugom yriepona (IV), rumoresa
rJI00aJIBHOTO MOTEIJICHUST KJIIMMaTa, MapHUKOBBINA d(PekT. YroapHas KUCIOTa U €€
CONM, MX (PU3NYECKHME U XUMHUYECKHE CBOWCTBA, IMOJy4EHHE MU NPUMEHEHHE.
KauectBenHast peakuusi Ha kKapOoHaT-HOHBI. Vcnonp30BaHne kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO0351CTBE.

[TepBoHayabHbIe TOHATHA 00 OPraHUYECKHUX BEIIECTBAX KaK O COEIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TAHOJ, TTTUIEPHUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJAOB (Yroyib, MNPUPOJHBIA Ta3, HEPTH),
MPOIYKTHl WX mepepaboTku (OCH3WH), UX POJIb B OBITY W TPOMBIIICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEIIECTBAX: KUPAX, OeJIKax, yriaeBoaax — U UxX
poid B KU3HM 4eloBeka. MarepuaibHOE€ €JUHCTBO OPraHMYECKUX U
HEOPTraHUYECKUX COCIMHEHUN.



Kpemuuii, ero Qusnueckue W XUMHUYECKHE CBOWMCTBA, TMOJyYCHUE U
npuMeHnenue. CoeuHeHns: KpeMHUsI B ipupoe. OO1ue npeacTaBieHus 00 OKCHIe
kpemuus (IV) u xpemuueBoi kuciore. CHIMKAThI, X UCIOJIb30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BaKHEHITnEe CTPOUTENbHBIC MaTepUaibl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, ene300eToH. [IpoGieMbl 0Ge30mMacHOTO  MCIOJIB30BAHUS
CTPOUTEJIPHBIX MaTEPUAJIOB B TTOBCEHEBHOM JKU3HHU.

Xumuueckuii Ikcnepumenm: u3ydeHne o0paslioB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHUCJIOTHI, IPOBEICHUE KAUECTBEHHBIX PEAKIIMI HA XJIOPH/I-UOHBI
U HaOJIOJIEHUE MPU3HAKOB MX MPOTEKaHHUS, OMBITHI, OTpaXkarouiue (puandeckue u
XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), O3HAKOMJICHHE C OOpa3laMu XJIOPUAOB (TaJOreHUI0B),
O3HAKOMJIEHUE C 00pa3laMu cepbl U €€ COeTMHEHUSAMHU (BO3MOKHO UCIOIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOACHHUE TIpoliecca OOYTIMBAHMS caxapa MoJl IeUCTBHEM
KOHICHTPUPOBAHHOW CEPHOW  KHCIOTHI, M3YYCHHUE XUMHUYECKHX CBOWCTB
pa30aBJICHHON CEpPHOM KHUCIOTHI, MPOBEACHUE KAUYECTBEHHOM peakiuu Ha
Cynb(aTMoH ¥ HaOMIOJACHUE TMpU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C
bu3nUecKuMu CBOMCTBaMHM a30Ta, Qocopa U UX COCIUHEHUN (BO3MOIKHO
UCIIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), oOpa3umaMu a30THBIX U (HochHOpHBIX
yI00pEeHHil, IoJy4eHHne, COOMpaHue, paclio3HaBaHUE U N3yUYE€HHE CBOIICTB aMMHaKa,
MIPOBE/ICHNE KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHUS U (ocdhaT-uOH U U3yUEHUE
IPU3HAKOB KX [MPOTEKaHMS, B3aWUMOJCHCTBUE KOHUECHTPUPOBAHHOW Aa30THOMU
KHCJIOTBI C MeJbl0 (BO3MOKHO HCIIOJb30BAaHUE BUICOMATEPUATIOB), H3YUEHUE
MoJieJiel KpUCTAJUIMYECKUX PEeIETOK aiMasa, rpadura, QyiepeHa, O3HaKOMJICHUE
C TPOIECCOM aACOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOTa3a, MOJy4eHHE, COOMpaHue, pacro3HaBaHWE U WU3y4YEHUE
CBOMCTB YIJIEKMCJIOTO rasa, MpOBEJACHHE KaueCTBEHHBIX PEAKIUi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3yYEHUE MPU3HAKOB HUX TMPOTEKAHUS, O3HAKOMJIEHHE C
MPOAYKIMEN CUIIMKATHOW MPOMBILUIEHHOCTH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
110 TeMe «BakHenIne HeMeTaulbl U X COCIMHEHUS».

MeTasuuibl 41 UX COCAMHEHMS

OO0mast xapaKTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nosoxeHuss B llepuomnueckor cucreme xumuueckux a3nemeHTtoB J[. W.
MenneneeBa u ctpoeHuss aroMoB. CTpoeHue MetamioB. Metaiumnyeckast CBSI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAST  pEIETKA.  DJNEKTPOXUMHUYECKHU  pAl
HaMpsHKEeHUH MeTauioB. PU3NUecKre U XUMHUYECKHE CBOMCTBA MeTauioB. OO0rue
CIOCOOBI TONMy4YeHUsT MeTauioB. [loHSATHE O KOPPO3UM METAJIOB, OCHOBHBIC



CriocoOBbl 3alUTHI UX OT KOoppo3uu. CIiiaBsl (CTallb, YyT'yH, JIOPATIOMUHUM, OpOH3a)
U UX IPUMEHEHHE B OBITY U IIPOMBIIIICHHOCTH.

[Ilenounsie MeTaiuibl: MoJokeHHE B [leproanveckor cucTteMe XMMHUYECKUX
sanemeHToB JI. 1. MenaeneeBa, CTpOCHUE MX aTOMOB, HAaXOXIEHUE B IMPHUPOJIE.
dusznyecKkue U XMMUUYECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kanus). OKCHIbI U
TUJIPOKCUBI HATpUS U Kans. [[puMeHeHre IETOYHBIX METAIJIOB U UX COCIMHEHUM.

IllemoyHO3eMeIbHBIE METAJIBl MarHuii M KajJdblIMH: IIOJOXKCHHE B
[Tepuoauueckon cucteMe XuMudeckux 3eMeHToB 1. 1. MeHnneneeBa, CTpoeHue ux
aTOMOB, HaXOXJICHUE B Ipupoae. PU3NYECKUe U XUMHUYECKUE CBOWCTBA MAarHusl U
KaJibIusl. BaxkHeiire coeuHeHns Kaablusl (OKCHI, TUAPOKCHU, COIH). KECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS.

AJTOMUHUN: TI0JI0’KeHUE B [lepnoauueckoit CHCTEME XUMHYECKHUX 3JIEMEHTOB
J. . MeHnneneeBa, CTpoeHHE aToMa, HAXOXKAEHUE B npupoac. dusznueckue u
XUMHUYECKHE CBOWMCTBA altOMHHUSA. AMGOTEpPHBIC CBOMCTBA OKCHIA W THAPOKCHIA
aJIFOMUHUS.

Kenezo: nonoxenue B [leppoandeckor cucteMe XMMHYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOCHHME aToMa, HaxOXKIeHHE B mpupone. dusnueckue u
XUMHYECKHe CBOMCTBA xkene3a. OKCUIbI, THAPOKCH B! U comu xkene3a (1) u sxxenesa
(Il), wux cocrtaB, CcBOWCTBA W TIONy4YCHHE. XUMUYECKUN IKCHEPUMEHM .
O3HaKOMJIEHHE C o0pa3liaMyd METaJIJIOB U CIUIaBOB, UX (PU3UUYECKUMH CBONCTBAMHU,
W3y4YeHUE PE3YJIbTaTOB KOPPO3UM METAUIOB  (BO3MOXKHO  HCIOJIb30BaHHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHUCTBHUS OKCHJA KaJbIlUs W HATPHS C
BOJIOM (BO3MOKHO HCIOJB30BAaHUE BHUACOMATEPUATIOB), HMCCIIEIOBAaHUE CBOWMCTB
KECTKOM BOJIbI, ITPOIECCa TOPEHUS Kejle3a B KUCIOPo/ie (BO3MOXKHO UCTIONb30BAHUE
BHJICOMATEpUAJIOB), MPU3HAKOB IMPOTEKAHUS KAUYECTBEHHBIX PEAKIMA Ha HOHBI:
MarHusi, KajbIusi, amtoMHHUS, 1uHKa, keneza (II) u xemeza (III), memm (II),
HaOJII0JICHHE W OMUCAHMUE TPOILIECCOB OKpaIllMBaHUS IJIAMEHU HWOHAMM HaTpHs,
KaJIUSl ¥ Kajblids (BO3MOKHO MCIOJIb30BAaHHE BHUIECOMATEPHUAIIOB), UCCIICIOBAHUE
aM(OTEepHBIX CBOWCTB THAPOKCHAA ATIOMHHHUS M THAPOKCHAA ITMHKA, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3aj1a4 10 TeMe «BajkHeHIe MeTallIbl U UX COSTUHECHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u marepuanbl B IOBCEIHEBHOM XWU3HM 4YeoBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuii B ObITy. [lepBas momorns npu
XHMHYECKUX 0KOTax U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKalomew cpeabl (MpeaenabHas AOoMyCcTUMas
KOHIIeHTpalus BemiecTB, aanee — [[JIK). Pons Xxumuu B pernieHun 3KoJI0rH4ecKux
poOoIem.



Xumuueckuii IKCnepumenm:
u3ydeHue o0pa3loB MaTepUaIoB (CTEKIIO, CIIJIaBbl METAJIIOB, TOJIMMEPHBIE

MaTepuabl).

Mesicnpeomemmuoie ceéa3u

Peanmnsanpss MEXNpenMETHBIX CBS3€M NPH HM3y4YEHUM XUMHUHA B 9 Kiacce
OCYILIECTBIISICTCSI 4Y€pe3 HCIOJIb30BaHHE Kak OOIMX EeCTECTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHATUM, SBIIIOIIMXCA CUCTEMHBIMU JUISL OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'0 IIUKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE MOHATHS: HAay4YHbIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, Kiaccudukanus, MEepUOJUYHOCTb, HAOIIOJIEHNUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPCHHUE, MOJEIb, SBJICHHUE, MapPHUKOBBIMA
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®duszrka: MmaTepusi, aToOM, JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOTIHI,
pParOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOHUKH, JTUAIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeEJI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIleCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTATIINYECKAS
peméTKa, CruiaBbl, (U3MYECKUE BEIMYMHBI, €IMHUIIBI U3MEPEHHUs, KOCMUYECKOe
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunTes, abixaHue, Ouochepa, KOCUCTEMA, MUHEPAIbHbBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: atmocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TTOJIE3HBIE
HCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOT'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJabTaThl OCBOEHMSI IPOrpaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYYCHHsS] XMMHH B €AMHCTBE Yy4eOHOH H
BOCIIUTATEIIBHOMN IEATEIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUNCKUMU
COL[MOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, IIPUHATBIMA B
o0IIecTBE MpaBWIaMH M HOPMAaMM IMOBEJIEHHS M CIIOCOOCTBYIOT IpoleccaMm
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALAN O0y4YarOIUXCsl.

JIM4HOCTHBIE  pe3ynbTaTbl  OTPAXKAOT  TOTOBHOCTh  OOYyYaroIIUXCs
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX LEHHOCTHBIX OpHUEHTAlUd U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) nNAaTPpHOTHYECKOr0 BOCIHUTAHMA. IICHHOCTHOIO  OTHOIICHHS K
OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPMYECKOMY M HAYyYHOMY HAaCIIECJIHIO,
MOHUMAHUSI 3HAYCHUS XUMUYECKOW HAyKH B J>KM3HH COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHOU MHGpOPMAIIUEH O MEePEOBbIX TOCTUKECHUSIX U
OTKPBITUSIX MUPOBOM M OTEUECTBEHHOM XMUMHH, 3aMHTEPECOBAHHOCTHA B HAYYHBIX
3HAHUSIX 00 YCTPOMCTBE MUPa M OOIIECTBA; 2) IPAKIAHCKOTO BOCIIMTAHUS

MPEJCTABJICHUSI O COLMAJIbHBIX HOPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-UCCNEOBATEIbCKOM, TBOpPUYECKOW W JPYrUX  BHIAX
JeSATEIbHOCTH, TOTOBHOCTA K Pa3HOOOPa3HON COBMECTHOM AESTENBHOCTU MPHU
BBITIOJTHEHUU Y4YeOHBIX, ITO3HABATENbHBIX 3a/]a4, BBIMOJHEHUU XHUMHYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUYEOHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOITOMOIIIY B MPOIIECCE ATON Y4eOHOM AeSTEIbHOCTH, TOTOBHOCTH OLICHUBATh
CBO€ IMOBEIECHUE U ITOCTYIIKM CBOMX TOBAPUIIEH C IMO3WMLMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C Y4YETOM OCO3HAHUS IOCICACTBHI IOCTYNKOB; 3) HEHHOCTH
HAYYHOI'0 TMO3HAHMSI. MHPOBO33PEHUYECKHE TIPEJCTABICHUS O BEIIECTBE U
XAMHUYECKOU PEAKIINH,

COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W COCTABJISIOLINE
OCHOBY JIJIs TIOHUMAaHUsI CYITHOCTH HAy4YHOM KapTHUHBI MUpa, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOJBI, B3aUMOCBS3SX YEIIOBEKA C
MPUPOJHOM CPEIOHM, O POJIM XUMHM B TMO3HAHUU ITUX 3aKOHOMEPHOCTEW;
M03HABATEIbHBIE MOTUBBI, HAMPABJICHHBIC HA MTOJTyY€HUE HOBBIX 3HAHUH T10

XUMHH, HEOOXOAMMBIC ISl OOBSICHEHHS HAOJIOAAEMBIX TPOILIECCOB U SIBICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOW W YWUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIE



HaBBIKOB CaMOCTOSITEJIbHOW pabOThl ¢ Y4YEOHBIMU TEKCTaMH, CIPaBOYHOMN
JUTEpPaTypor, JOCTYIHBIMH TEXHHUYECKHUMH CpeJCTBaMU HH(OPMAIIMOHHBIX
TEXHOJIOTHIA; HHTEPEC K 00YUEHUIO 1 TTO3HAHUIO, JTI0003HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOCKTHOM W  HCCIEI0BATEIHCKOMN
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIICHHOCTH M yYPOBHS OOYy4YeHHS B
JaJIbHEHIIIEM;

4) ¢dopMupoBaHUsSI KYJbTYPbI 3I0POBbS. OCO3HAHUEC IICHHOCTU KHM3HH,
OTBETCTBEHHOTO OTHOILICHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha 310POBBII 00pa3
YKU3HH, OCO3HAHUE MTOCICICTBUI U HEMPHUATHE BPEAHBIX MPHUBBIUEK (YIOTPEOICHUS
QJIKOTOJIsl, HApPKOTHUKOB, KYypEHHUs), HEOOXOJUMOCTH COOJIIOJICHUS] TpaBuUII
0€30MacHOCTH MPHU OOpalIeHUH ¢ XUMUYECKUMHU BEIIeCTBAMHU B OBITY U peaIbHOU
KU3HU; 5) TPYyAOBOr0o BOCHHMTAHHA: HHTEPEC K MPAKTUICCKOMY H3YUCHHUIO
npodeccuil U TpyJia pa3IuyHOTO POJia, yBaXKEHUE K TPYy U pe3yJibTaTaM TPyA0BOM
JEATEIIbHOCTH, B TOM YHUCJE HAa OCHOBE NPUMEHEHHS MPEAMETHBIX 3HAHUU IO
XUMHUH, OCO3HAHHBIM BBHIOOp WHAMBUAYAJIHLHON TPACKTOPUHM  IPOJIOJKEHUS
oOpa3oBaHus C YYETOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOILIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, ycHmemHol mnpodeccuoHaIbHOM
NESATEILHOCTH U PA3BUTHUSI HEOOXOJIUMBIX YMEHUM, TOTOBHOCTh aJalTHPOBATHCS B
npodecCHOHAIBHON cpeae; 6) 3IKOJIOrHYecKOro BOCHUTAHMSA: SKOJOTHYCCKU
1enecooOpa3Hoe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY JKU3HU Ha 3eMile, OCHOBE
e€ CylIeCTBOBaHUs, MOHMMaHUE IIEHHOCTH 3J0pPOBOTO M Oe3omacHoro obpasa
KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTH COOTIOCHUS MPaBHII O€30IaCHOTO
MOBEJICHUS] MpU paboTe ¢ BEIIECTBAMM, a TAKXKE€ B CUTyalMUsIX, YTPOXKAIOIINX
3I0POBBIO M KU3HM JIOJEH; CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJy4aeMble MpHU
M3YYEHUH XUMUH, JUIS PELICHUs 3a/1ad, CBSI3aHHBIX C OKPYKarolled MpUpPOIHON
Cpeloi, sl TIOBBIIEHUSI YPOBHS DKOJOTHYECKOM KYJIBTYphl, OCO3HAHUS
I00aJbHOIO  XapakTepa JKOJIOTUYECKHUX TMpoOdJieM U TyTed HX pelieHus
MOCPEACTBOM  METOJIOB  XHMHH, DKOJOTHUYECKOTO  MBIIUIEHUS, YMEHHUS
PYKOBOJICTBOBATbCSI UM B NO3HABATEJBHOM, KOMMYHHUKATUBHOW W COLMAJIbHOU
MIPaKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeaMETHBIX pe3yJbTaTOB BBIJACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TTOHATHUS (3aKOH, TEOPHS, TPUHIIUII,
rurnore3a, (QakT, CUCTEeMa, TIPOIECC, OKCIEPUMEHT U JPYroe.), KOTOphIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEaMeTax M TMO3BOJSIOT Ha
OCHOBE 3HAHUW W3 ATUX MNPEeAMETOB (HOPMHUPOBATH NMPEACTABICHUE O IEIOCTHOMN
HAyYHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE YueOHbIC NeHCTBUS (ITO3HABATEIBHEIE,



KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpble oOecrneynuBaoT (popMupoBaHue
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JIESITETbHOCTH.

Ilo3naBaTe/ibHBIE YHHBEPCAJAbHBbIE YueOHbI€e nelicTBus ba3oBbie

Jornyeckue JecTBUSA:

YMEHHSI HCHOJIb30BAaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOCHUH
3HAHUMW: PACKPBIBATH CMBIC] XUMHUUYECKUX TMOHATHHI (BBIACISATh UX XapaKTEepPHBIE
MPU3HAKKU, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMH TMOHSTHUSIMH), KCIOJIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTNIETbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEpPUH ISl KJacCU(UKAIIMM XMMHUYECKHX BEHIECTB M XHMMUYECKHX DPEaKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIE CBS3UM MEXKAY OOBEKTAMHU HU3YUYECHUS,
CTPOUTH JIOTUUECKUE PACCYKJCHUS (MHIYKTUBHBIC, IETYKTUBHBIC, 110 aHAJIOTUN),
JIeJIaTh BBIBOJIBI U 3aKJIFOYEHUS; YMEHUE IPUMEHSTh B IIPOLIECCE MIO3HAHUS ITOHITUS
(mpeaMeTHbIE ¥ METalpelMETHBIE), CHUMBOJIMYECKHE (3HAKOBBIE) MO/IEIH,
UCIIOJb3YyEeMbIe B XUMHUH, MPeoOpa3oBbIBATh IIUPOKO MPUMEHSIEMbIE B XUMHUHU
MOJIEIbHBIE MPE/ICTABICHUS — XUMUUECKUN 3HAK (CUMBOJI JIEMEHTA), XUMUUYECKast
dbopMmyna W ypaBHEHHE XWMHUYECKOW pEaklUuu — TMPU PEIIeHUH Y4eOHO-
MO3HABATENbHBIX 3a7a4, C YYETOM 3THUX MOJEIBHBIX MPEICTABICHUI BBISBIATH U
XapaKkTepUu30BaTh CYIIECTBEHHbIC MPU3HAKU M3Y4a€MbIX OOBEKTOB — XUMHUUYECKHUX
BEILIECTB U XUMUYECKUX PEAKIINH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-
CJIEACTBEHHBIC CBSA3U U POTUBOPEYMS B U3YYAEMBIX MPOLIECCAX U SBJICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOJb30BATh MOCTABJICHHBIC BOIMPOCH B KAa4€CTBE HHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KaU€CTBE OCHOBBI /711 (POPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MPaBUJIBHOCTH  BBICKA3bIBAEMBIX  CYXKJEHUW; MPUOOpPETEHUE  OMbITa IO
IUIAHUPOBAHUIO, OPraHU3alMd U IMPOBEACHUID YUYEHUUYECKHUX HKCIEPHUMEHTOB,
yMeHHE HaOJ0JaTh 3a XOJOM Mpollecca, CaAMOCTOATEIbHO MPOTHO3UPOBATh €T0
pe3yabTar, GopMyIupoBaTh 0000IIEHHS U BEIBOJIBI MO pe3yJibTaTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUET O MPOJICTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOWpATh, AHAJU3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB M (HOPM MpPECTABICHUS, MTOTYy4YaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJICp)KAHUs, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHeTa), KPUTHYECKH OIICHHBATH NPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YyMEHHUE TPUMEHSTh Pa3IMyHble METOJbI U 3alpoChl MPU MOUCKE U O0TOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIUX JIAHHBIX, HEOOXOJUMBIX JUIsI BBITTOJTHCHHUS



y4eOHbIX U MO3HABATENBHBIX 33Jlay OMpPEACIEHHOIO TUIIA, MPUOOPETEHUE OMbITA B
0o0JaCTH  UCIHOJIb30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSATEILHO BBIOMPATh ONTUMAILHYIO (POPMY TpeCTaBIeHN HHDOPMAITUU H
WUIKOCTPUPOBATh pEIIAaeMble 3aJa4d HECJIOKHBIMU CXEMaMH, JIHarpaMMaMu,
apyrumu  popmamu rpa@uKkd U UX KOMOWHALUSIMH; YMEHHE HCIOJIb30BaTh M
aHaJIM3UpOBaTh B TpoIllecce Y4eOHOW M UCCIENOBATEIbCKON NIEATEIBbHOCTH
WH(OPMAITUIO O BIHMSHUH MPOMBINIJICHHOCTH, CEITLCKOTO X035HCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKPY KAIOIIEeH NPpUPOIHOMN CPEIBI.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1eCTBHS:

YMEHHSI 33]1aBaTh BOIPOCHI (B X0/ AUaIora u (W) JUCKYCCUH) 1O CYIIECTBY
oOcyx)1aeMoi TeMmbl, (QOPMYITUPOBATh CBOU MPEJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TMPEIJIOKEHHON 3aJayd; YMEHHUS MPEJICTABIATh IOJIYYEHHbIE
pe3yJbTaThl MO3HABATEIBLHON JAESITEIBHOCTH B YCTHBIX M NHCHBMEHHBIX TEKCTAX;
JieJIaTh TMPE3EHTAIUI0 PE3YIbTATOB BBIMOJHEHUS XUMHUYECKOTO HKCIIEPUMEHTA
(JtabopaTopHOro OIBITa, JaOOPATOPHOM pabOThl MO UCCIACAOBAHUIO CBOMCTB
BEII[ECTB, Y4€OHOI0 MPOEKTA); yMEHHS y4€OHOTO COTPYTHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATENBHOM U HCCIIEI0BATENBCKON AEATEIBHOCTH MIPU PELLICHUU
BO3HHMKAIOIIMX MPOOJEM Ha OCHOBE ydé€ra OOUIMX MHTEPECOB M COIrJIAaCOBaHUS
no3uruii (00CyXaeHusi, OOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMBbD», KOOPIUHAIIMS
COBMECTHBIX JEWUCTBUM, ONpPEACIICHUE KpPUTEPUEB IO OIEHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITENIbHO OMNPEAENATh LENH AESITENbHOCTH, IJIaHUPOBATh,
OCYIIECTBJIATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeTLHOCTD, BBIOMpaTh Hanbosee 3p(HEeKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U
MO3HABATENIbHBIX 337a4, CAMOCTOSITEBHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA  AJITOPUTM  JAEHUCTBUM TIPU  BBIIIOJIHEHWUM 3aJaHUMd C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUSX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW €U, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 33JIaHUU.

MHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
collep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboueld MporpamMMoi,
BBIJICJISIFOT: OCBOCHHBIC OOYYaIOIMUMHKCS Hay4dHbIE 3HAHHS, YMEHHUSI M CIOCOOBI
NeucTBul, crnermuduueckue Ui MPEIMETHOM 00sacTh  «XUMHS», BB
JNEATeIbHOCTH MO  TOJy4eHUI0O HOBOTO  3HAHUSA, €ro  HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.



K xoniy oOydenus B 8 kiiacce npeaMeTHbie pe3ysibTaTbl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUI:

PacCKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSTUNA: aToM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIECTBO, CJOKHOE BEIIECTBO, CMECHh
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHUJ], KHCJIOTa, OCHOBaHUE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas peakius, Kiaccuukanus peakuuid: peakiuu
COCIMHEHUSA, PEaKIUU pPa3JIoKEHUs, PEaKIUU 3aMEIICHUs, pPeaKIuu
0OM€Ha, 7K30- U 3HJIOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, dJIEKTPOHHBIN CJI0M aToMa, aTOMHAasi OpOUTaIIb, paJInyC aTOMa,
XUMUYECKasl CBS3b, NOJISIPHAS W HEMOJIAPHAsI KOBAJIEHTHAs! CBSI3b, HOHHAs
CBS3b, WOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJs BellecTBa
(TpolieHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY [IJIi COCTaBieHUs (opMy
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENCHb  OKUCIICHHS  DJIEMEHTOB B  OMHApHBIX  COEAUHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJAcCy COEAUHEHUN IO
dbopmynam, BHJ XUMHUYECKONW CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cMmbica Ilepuogmueckoro 3axkona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mojioxkeHus B llepuomuueckoit cucreme,
3aKOHOB  COXpPAaHEHUsS  MacChl  BEIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaIpO;

OMHUCBHIBATh M XapakTepuszoBaTh TaOnuMuHyr Gopmy I[lepuoauyeckoi
CUCTeMbl XHMMUYECKHUX JJIEMEHTOB: pa3juyaTh TMOHITHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBINIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIE HMEIOTCA B
tabnuie «llepuonuueckass cucteMa Xumudeckux isnemento J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsi sapa, 0011ee Yuciio SJIEKTPOHOB U
pacrpeeseHue UxX Mo 3JIEKTPOHHBIM CJIOSM);



KJIACCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HECOPIraHUYECKUE BEIIECTBA,
XUMHUYECKHUE pPEaKIMH (IO YHMCIy U COCTaBy YYacTBYIOIIMX B pEaKLUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKkTepu30BaTh (ONUCHIBaTh) OOIIME XMUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, NOATBEPIKAAsl ONMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOTO
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XUMUYECKHX IPEBPAILCHUA B
Pa3JINYHBIX YCIIOBUSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIEMEHTa MO (opMmyse COEeIUHEHMUS,
MacCOBYIO JTOJIIO BEHIECTBA B PACTBOPE, IPOBOJAUTH PACYETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MPUMEHSTH OCHOBHBIE OTIEPALIUU MBICIIUTEILHOM IEITEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTU3aluIo, KiacCUu(PUKAIMIO,
BBISIBJICHUE TPUYUHHO--CIICACTBEHHBIX CBS3CH — IS M3Y4YEHUS CBOMCTB
BEIIECTB M XHMMHYECKHUX pEaKIUH, eCTECTBEHHO-HAyYHbIE METObI
MO3HAHUA — HAONIOACHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATH MPaBHIIaM MMOJIB30BAHUS XUMHUYECKOUM TTOCYI0M 1 1a00paTOPHBIM
o0opyZoBaHMEM, a Tak)Ke IMpaBujaM oOpamieHusi ¢ BeUIeCTBAMHU B
COOTBETCTBHUM C HMHCTPYKIHSAMH TIO BBITIOJHEHUIO JIAOOPAaTOPHBIX
XUMHUYECKHX OMBITOB 110 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJia ¥ KHCJIOPOJia), MPUTOTOBIECHUIO PACTBOPOB C OIpPEACIEHHON
MacCoBOM J10Jiell PacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U TPOBOJIUTH
XUMHUYECKHAE DKCIIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB IEIIOYCH U
KHCJIOT C MOMOILBbIO MHAUKATOPOB (JIaKMYC, (PeHON(PTaNIEHH, METUIIOPAHK
U Ipyrue).

K xonity oOydeHnus B 9 kijiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHX IOHATHW: XHUMHUYECKHM
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYEeCKas CBA3b, TEIJIOBOU 3 ekt
peakuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAST IUCCOLMALUA, PEAKLIUH HOHHOIO
oOMeHa, KaTaiu3aTop, XWMHUYECKOE€ paBHOBECHE, O0OpaTuMble U



HEOOpaTUMBbIE pEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, VMOHHaA,
MeTaJTMYeCcKas ), KpUCTAIIMYECKasi peleTka, KOppo3usi METaJJIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pPEAKLNH, MPEAETbHO AOIMYCTUMAasi KOHIIEHTpalus
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHITUA U
MPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
WCIIOJIP30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JUISS COCTaBJICHHUS (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPEAEIATH BAJICHTHOCTh U CTEIIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCOMHEHUSAX PAa3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEHIECTB K
ONpeAeNnEHHOMY KJAacCy COEIMHEHHWA 1o (opmyaaM, BUA XHUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAs, METAJUIMYecKasi)) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA [0 XUMUYECKON (opMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPaX HEOPTraHUYECKUX COCAUHEHUMW, TUI KPUCTALIAYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonmueckoro 3akona J[. WM. Menaeneesa u
JEMOHCTPUPOBATh €r0 IIOHMMAaHWE: ONUChIBATH U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ileprogmdeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpymnma (A-rpymnma)»y W «rmoOodyHas
noarpynmna (b-rpynma)», manbie u OoJbIIME NEPUOABI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPhIE UMEIOTCS B IEPUOANIYECKON TabJIUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsn  sApa, OOIIee YUCIO OJJICKTPOHOB U paCHpeeNiCHHEe WX IO
AJIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOICTB 3JIEMEHTOB M WX COCAWHEHUW B MPEAECTax MajblX MEPUOJIOB U
TJIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHCIy U COCTaBY YYACTBYIOIIMX B PEAKIUH
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIEHEH OKHCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMUE U CICIUPUICCKUE XHUMHYECCKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPkKIAasi OMUCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHHU COOTBETCTBYIOLIHUX
XAMUYECKUX PEAKIIHI;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTUUYECKONW JIMCCOLMALMU  KHUCIIOT,
LIEJI0YEN U COJIEH, IMOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIUI HOHHOI'O



oOMEHa, ypaBHEHUS peaklUMid, TMOATBEPKIAIOIIUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpbIiBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX  PEaKIUil
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;
IPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBHUCUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAaHUS XUMHUYECKHX TMPEBpAllEHUN B Pa3IUYHBIX
YCIOBUSIX;

BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEILIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa 1o (opmyse COeauHEHHUS,
MacCOBYIO JIOJIIO BELIECTBA B pACTBOPE, TPOBOAUTH PACUETHI [0 YPABHEHUIO
XUMHUYECKOHN peaKlnu;

cOOJTIOIaTh TIPaBHIIA TIOJIB30BAHUS XUMUYECKOM MOCY0M U JIaOOpaTOPHBIM
o0opy/ioBaHMEM, a TakKXe TMpaBuia OOpalleHHss C BEHIECTBAMHU B
COOTBETCTBUM C HWHCTPYKLUHSMU IO BBIIOJHEHUIO J1a00paTOPHBIX
XMUMHYECKUX OMBITOB MO MOJYYEHHUIO U COOMPAHHUIO T'a3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

IPOBOJNUTD PEAKIINH, TIOATBEPKIAIOIINE KAUECTBEHHBIN COCTaB pPa3IMnYHbIX
BELIECTB: PACHO3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpOMHI-, HOIUI-,
kapOoHat-, (Qocdar-, cunukar-, cynbdar-, THIPOKCUA-UOHBI, KATUOHBI
AMMOHHUS W HMOHBI HM3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHWE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIUH MBICIIUTEILHOMN NEITEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMATH3AIHMIO, BBISBICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€H — NI M3YYEHUs] CBOMCTB BEIIECTB U XUMHUYCCKHUX
peaKmuii, eCTECTBEHHO-HAyYHbIE METOAbl TIO3HAHWUS — HaOIIOJCHUE,
U3MEpEeHUe, MOJCIMPOBaHNE, SIKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHMe pa3ieiioB U JJyieKkTpoHHbIE (LU pPOBbIE)
n/n TeM IPOrpaMMbI Beero Koutpoubnbie IpakTHieckue 00pasoBaTe/IbHbIE pecypchbl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUSA U Bu6morexa [TOK
11 NIPAKTHYECKON JCATEIbHOCTH S 2 https://m.edso00.ru/7f41837c
YyeJioBeKa
BemecTBa n xumuueckue bubnuorexa [{OK
1.2 peakuuu 15 1 https://m.edso0.ru/7f41837c
Hroro mo pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bosnyx. Kucnopoa. [lonsarue bubnnorexa [JOK
2.1 00 okcugax 6 https://m.edsoo.ru/7f41837c
Bonopoa.llonstue o kucnorax bubmmnorexa [JOK
2.2 U COJIIX 8 1 https://m.edso00.ru/7f41837c
Bona. PactBopsr. [lonsitue 06 bubnuoteka [JOK
2.3 OCHOBaHUX 5 1 1 https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIaCChI bubnuotexa [JOK
2.4 HEOPraHUYECKUX COCIMHEHUN 11 1 1 https://m.edso0.ru/7f41837c
Wroro no pazueny 30
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Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /[. U. MenaeneeBa. CTpoeHue aToOMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema Bu6mmorexa [{OK
31 XUMHUYECKUX 3JieMeHTOB [[. 1. 7 https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
Xumudeckas CBI3b.
bubnuoreka [{OK
3.2 OxpcrmTensHo 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
bubnuoreka [{OK
Hroro o pasney 15 https://m.edso00.ru/7f41837¢c
bubmmoteka IIOK
Pesepsroe Bpems 3 https://m.eds00.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME 68 4
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9 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (ungposrie)
Ne ni/m o0pa3oBaTe/ibHbIE
NMPOrpamMmbl Koutpoasnbie | IlpakTuyeckue
Bcero pecypcbl
padoThI padoThI
Pa3zgea 1. BemecTBO M XUMHYeCKHEe peaKkul
[ToBTOpEeHue U yriaydiieHne 3HaHu| bubnuoreka [IOK
11 OCHOBHBIX pa3/eoB Kypca 8 Kiacca 5 1 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmmoreka [JOK
1.2 peakuuin 4 https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bu6nmorexa LIOK
1.3 8 1 1 https://m.edsoo.ru/7f
XVMHYECKHE PEAKIIUK B PACTBOPAX ttps://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
OO0mas XxapakTepruCcTUKa XUMHIECKIX bubnuoteka [JOK
2.1 anemeHToB VIIA-rpynmsl. ["anorenst 4 1 https://m.edsoo.ru/7f41a636
OO0mias XxapakKTepruCTUKa XUMHIECKIX
29 snmemeHToB VIA-rpymmer. Cepa u eé 6 bu6miorexa [IOK
COCTMHEHNS https://m.edsoo.ru/7f41a636
OO0mas XxapakKTepruCTUKa XUMHIECKIX
23 sneMeHToB VA-rpynmsl. A30T, hocdop u ux 7 1 budmiorexa [IOK
COCTMHEHNS https://m.edsoo.ru/7f41a636
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OO01mas XxapakTepUCTHKA XUMUIECKUX

bubnunorexa LIOK

2.4 aneMeHToB IVA-rpynnsl. Yriepon u 8 :
KPEMHHUI 1 UX COETHHEHHS https://m.edso0.ru/7f41a636
Wroro no pazueny 25
Pa3znen 3. MeTali1bl H HX COeAMHEHUA
. bubnuoreka [IOK
3.1 Obmue cBoficTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [IOK
3.2 Baxkneiime Metamisl 1 UX COSIUHEHUS 16 https://m.edso0.ru/7f41a636
Hroro no paszneny 20
Pa3nes 4. Xumus n okpy:kawmasi cpeaa
bu6mmoteka IIOK
4.1 BemectBa u MaTepuansl B )KM3HU YEJIOBEKa 3 https://m.eds00.ru/7f41a636
Hroro 1o pasneny 3
but6mmoreka [IOK
PesepsHoe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

KosauyecTBo yacos DJIeKTPOHHbIE
Ne Jlara uudgposbie
Tema ypoka o0pa3oBaTe/ibHbIE
n/n KonrpoJsbnbie | IIpakTnuyeckue | u3yyeHus
Bcero pecypcbi
padoThI padoThI
IIpeamer xumun. Poiap XMMUU B KU3HA bu6mmoreka [IOK
1 yejoBeKa. Telna U BelecTna 1 https://m.edsoo.ru/ff0d210c
bu6mmorexka [IOK
2 [TonsTHe 0 METOAAX TO3HAHUS B XUMUU 1 hitps://m.eds00.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paloThI B 1a00paTOPUU U PUEMBI L Bu6nuoreka [IOK
o0patieHus ¢ JabOPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK
4 " 1 :
pazzeneHusi cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
5 «Pazzenenue cMeceii (Ha pumepe 1 BH6J_1H0TeKa LHOK
OUMCTKH TIOBAPEHHO COITH)» https://m.edsoo.ru/ff0d28c8
bu6mmorexa [IOK
6 ATOMBI X MOJIEKYITEI 1 https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DJIEMEHTBI. 3HAKH bu6mmorexa [IOK
! (CMMBOJIBI) XUMHYECKHX JIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 [IpocThie U CIOXKHBIE BEIIECTBA 1

https://m.edsoo.ru/ff0d2a6c¢c
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bu6mmoreka [IOK

? ATOMHO-MOIICKYIIAPHOE YCHHE https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTABA BEILIECTB.

10 Xumudeckas popmysa. BaneHTHOCTS bubuorexa TIOK
ATOMOB XUMHUECKHX 2IEMEHTOR https://m.edsoo.ru/ff0d2eae
OTtHOCuTENbHAs aTOMHAs Macca. bubnuorexa [JOK

11 OTHOCHTEIBHAS MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
MaccoBas 105151 XUMHYECKOTO bubnuorexa [JOK

12 JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
KomnuectBo Bemectsa. Moib. bu6mmoreka [IOK

13 Mounsipaas macca https://m.edsoo.ru/ff0d5230
®duU3NYeCcKue U XUMUYECKUE SIBJICHUS. bu6mmoreka [IOK

14 XUMUYeCcKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycnoBus MPOTEKAHUS bubnnorexka [JOK

15 XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnoreka [JOK

16 XUMHYECKHE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, MacChl

17 BEILECTBA 110 YPABHEHUAM XHMHUIECKUX bub6mmorexa IIOK
peakumit https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUuecKuX peakuui

18 (coeMHEHNs, pa3I0KEHNS, but6mmoreka [IOK

3aMeIIeHus, OOMeHa)

https://m.edsoo.ru/ff0d3f34
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M. B. JJomoHOCOB —

19 yuéHbIiaHIMKIONeAuCT. O600IIEHHE 1 but6morexa [IOK
CHCTEeMATH3AIHS 3HAHMIT https://m.edsoo.ru/ff0d40c4

20 KonrtponsHas padora Nel mo reme bubmumoreka [IOK
«BelecTBa U XMMUUECKUE PEAKIIMN https://m.edso0.ru/ff0d4290
Bo3nyx — cmecp razoB. CocraB bu6mmoreka [IOK

21 Bo3ayxa. Kucnopon — anemeHT u https://m.edsoo.ru/ff0d448e
npocroe BeuectBo. O30H
dusnueckue U XMMUYECKHUEe CBOMCTBA

22 KHCJIOpoa (PEaKiMy OKUCIICHHUS, Bub6mmorexa IIOK
ropenue). [IonsTHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CriocoOsl MostydeHus: KUCIopo/ia B

23 1a00PaTOPUM M IIPOMBIIIEHHOCTH. Bubnmorexa IIOK
NPT ——— https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ ekt xumuueckomn

o4 peaKIyu, IOHATHE O Bu6nuorexa [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, DK30- U https://m.edso0.ru/ff0d4790
SHIOTEPMHUECKUX PEAKIUAX
Tomnuso (HedTh, yroib U MeTaH).

25 3arpsi3HEHHE BO3/IyXa, CITIOCOOBI €T0 bu6miorexa [OK
IPEIOTBPAICHUS https://m.edsoo.ru/ff0d4c4a
IIpakTuyeckas padora Ne 3 o Teme

26 «IToyyeHue U coOOUpaHKe KHUCIOPO/Ia, bubuorexa TIOK

W3YyYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4ae2
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Bonopox — anemeHT u npocroe bubnmoreka [JOK

21 BellecTBo. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
DOu3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK

28 Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK

29 TonsTHe 0 KMCTOTAX 1 COMAX hitps://m.eds00.ru/ff0d50d2
CrniocoOsI nostydeHus BOAOPOIa B bu6mmoreka [IOK

30 nabopaTopun https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas pabora Ne 4 o Teme

31 «Ilony4enue u cobMpanue BOAOPOAA, Bubnmorexa [IOK
H3ydeHHE ero CBOHCTE» https://m.edsoo.ru/ff0d4f42
MonsipHbiii 00BEM Tra3oB. 3aKOH bubnmnorexa [JOK

32 ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KOJIUYECTBA

33 BEIECTBA I'a3a 10 €T0 H3BECTHOMY bubmorexa IIOK
KONHYECTBY BEIIECTBA WM 0GBEMY https://m.edsoo.ru/ff0d55a0
Brruncnenus 006EMOB ra3oB 1Mo

34 YPaBHEHHIO PEAKIIMU HA OCHOBE 3aKOHA Bubnmorexa IIOK
06BEMHEIX OTHOLICHHI Fa30B https://m.edsoo.ru/ff0d5708
dusnvecKkrue 1 XUMUYECKHE CBOMCTBA bu6mmorexa [IOK

35 BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwii. [Tonstre 06 bubnmoreka [JOK

WHJIUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bona KaK paCTBOPUTCIIb. HaCI)IH_IeHHBIC

37 U HEHACHIIEHHBIE PACTBOPHI. MaccoBas bu6morexa [HOK
7O7ISl BEIeCTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[IpakTrueckas padota Ne 5 o reme
«[IpuroroBiienue pacTBOpOB € Bu6suorexa [JOK

38 ONpE/ICNIEHHOH MAcCOBOI Jolei https:/m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
KonTponbnas padora Ne2 o teme bubnuoreka [IOK

39 «Kucnopoa. Bogopos. Boma» https://m.edsoo.ru/ff0d6342
OKcuIpl: cOCTaB, KiIacCU(UKaIU, bu6mmoreka [IOK

40 HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmiorexa [IOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: cOCTaB, KJ1accu(UKaIIHs, bu6nmoreka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyyenue u XuMHUYECKHE CBOMCTBA bubnnoreka [JOK

43 OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubmuorexa [JOK

a4 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnoreka [JOK

KHCJIOT

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpeanue): HOMEHKIATypa,

46 CIOCOOBI MOIYYEHHUS, XUMHIECKUE Brbmorera [IOK
CBOICTBA https://m.eds00.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
IKCIIEPUMEHTAILHBIX 33724 110 TeMe Bu6muorexa [JOK

47 «OCHOBHHG KJIaCChbI HeopFaHI/IlIeCKI/IX https//medsooru/OOad9b7C
COEIMHECHUIN»

I'enernueckast cBA3b MeEXAy Kiaccamu bubnnorexa [HOK
48 HEOPraHWYECKUX COCANHEHUI https://m.eds00.ru/00ad9a50
. bu6mmorexka [IOK

49 O06o01IeHre U cucTeMaTu3alus 3HaHu| https://m.eds00.ru/00ad9ch2
Kontponbnas padota Ne3 no teme

50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bu6miorexa [OK
CcoeqUHeHHI" https://m.edsoo.ru/00ad9ela
[TepBbIe OMBITKY KIACCH(PUKAITUN

51 XUMUYECKUX DJIEMEHTOB. [ToHATHE O bu6miorexa [OK
IPYTIIAX CXOMHBIX HIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Iepuonnueckuii 3aKOH U

52 [Teproanyeckasi cucTeMa XUMUYECKUX Brbmorera [IOK

https://m.edsoo.ru/00ada52c
anemeHToB /I. 1. Menneneesa
3 bu6mmorexa [IOK
5 Tlepuonet, rpymmeL, MOArpymE! https://m.eds00.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK

saep. M3oTonsl

https://m.edsoo.ru/00ada342
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CtpoeHue 311eKTPOHHBIX 000JI04eK

55 aTOMOB 2JIEMEHTOB [1eproauIeCcKOi BH6J.H’I°TCK3 LHOK
cucremsi JI. M. Menneneesa https://m.edsoo.ru/00ada6bc
XapakTepucTuka XMMU4YECKOTO

56 3JIeMEHTA MO €ro MOJO0KEHUIO B Bu6muorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanyueckoro 3akoHa st
pa3BUTHUA HAyKU U npakTuku. /. W. Bu6uorexa [OK

> Menzenees — yuéHslii, nefaror u https://m.edsoo.ru/00ada96e
rpaxJ1aHuH
DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnnoreka [JOK

58 XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK

59 Honnas xuMuraeckas CBAsk https://m.edsoo.ru/00adac34
KoBaneHnTHas nonsipHast XMMHYECKas bubnuoreka [IOK

60 CBA3b https://m.edsoo.ru/00adaab8
KoBaneHTHas HenossspHas XUMU4ecKas bubnuoreka [IOK

61 CBA3b https://m.edsoo.ru/00adaab9

bu6mmorexa [IOK

62 CTeneHb OKHCICHNA https://m.edsoo.ru/00adae28
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK

63 peaKIuu https://m.edso00.ru/00adb076

bubmuorexa [JOK

64 OxkucIuTEeN U BOCCTAHOBUTEIHN hitps://m.eds00.ru/00adb076

65 KonTponbnas padota Ne4 mo Teme bubnmoreka [JOK
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«CTtpoenue atoMa. XUMHUYECKasI CBS3b

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

Peseprublit ypok. O6o0mIeHNE U bubmmorexa [IOK
66 cucTreMaru3anus 3HaHUN 1 https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O6001ICHNE U bubmuorexa [JOK
67 cUCcTeMaTH3alus 3HaHUH - https://m.edsoo.ru/00ad9cb?2
Peseprublit ypok. O600mIeHNE U bubnnorexa [HOK
68 crucTemMaTu3alus 3HaHUI 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne T JlaTa nu(ppoBbIe
eMa ypoka
1w/ Yp Beero Konrtpoubnsie | IIpakTnuyeckue H3yueHus o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcsl
[Teprognueckuii 3aKoH.

1 [leproauueckast cucremMma XUMUYECKUX 1 Butmoreka [IOK
anemenTosB /l. W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMUYECKHX 3JIEMEHTOB 1 Bubnmorexa [IOK
MEPBBIX TPEX TIEPHOJIOB https://m.edso00.ru/00adb6b6
Knaccupukanmus u  HOMEHKJIATypa bubnuorexa [IOK

3 HEOPraHUYECKUX BEIIECTB 1 https://m.edsoo.ru/00adb7e2
Buapl xuMuueckoil CBA3U U TUIIBI bu6mmoreka [JOK

4 KPUCTAJITIMYECKUX PEIETOK 1 https://m.edsoo.ru/00adbac6
KonTtponbhas padora Nel mo treme

5 «[ToBTOpEHUE U yriaydaeHne 3HaHui 1 1
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca»

Knaccudukanmst XaMUUeCKUX peakiinii bubnuotexa [JOK

6 10 Pa3JIMYHBIM IIPU3HAKaM 1 https://m.edso0.ru/00adbch0
IToHsATHE O CKOPOCTH XUMHUYECKOMN

7 peakiuu. [ToHsITHE O TOMOTEHHBIX U 1 Brbmiorera [IOK

TCTCPOTCHHLIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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ITousaTHe 0 XUMHUUECKOM PaBHOBCCHHU.

8 @DaKxTOpBI, BAMSIOIINE HA CKOPOCTh bu6morexa [HOK
XHMUHECKOH PEaKIIHH 1 MONOKEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOT'O PABHOBECHS
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK

9 peakuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOIIUTHYECKON

10 nucconnanui. CHIbHBIC U CI1a0bIe bubmuorexa TIOK
AIIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

. bubnuoreka [IOK

1 VOHHEIC yPAaBHEHHA Peakiui https://m.eds00.ru/00add448
XuUMHUYECKHE CBOMCTBA KUCJIOT U

12 OCHOBAHHI1 B CBETE MPEICTaBICHUIT bubmiorexa [OK
06 SIEKTPOTHTHYECKOR HCCOIMAIIN https://m.edsoo.ru/00add5d8
XUMHUYECKUE CBOMCTBA COJIEN B CBETE

13 TIpeICTaBIeHni 06 Brbmmotexa LIOK

. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOIIUAIIUT
. bubmuoreka [JOK

14 LlonsTHE O rEAPOMHA3E CONCH https://m.eds00.ru/00add9d4
O06o01IeHre U cucTeMaTU3alus bubnmoreka [JOK

15 3HAHUM https://m.edsoo.ru/00addd12
[TpakTiueckast paborta Ne 1.

16 «Pelenne KCIIePHMEHTaTbHBIX but6mmoreka [IOK

3a1a9

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o reme

bu6mmoreka [IOK

17 «INEKTPOTUTUYECKAS TUCCOLIUAIINS.
https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX)
OO0m1as XxapakTepucTUKa rajJoreHoB.
18 XUMHUYECKUE CBOWCTBA HA IPUMEPE brbmorexa LIOK
xmopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHast KUCIIOTa, bu6mmoreka [IOK
XMMHYECKHUE CBOMCTBA, MOJyYECHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTiueckast pabota Ne 2 o teme
20 «lTonyyeHue COJITHON KUCIIOTHI, brbmorexa LIOK
.. . https://m.edsoo.ru/00ade348
u3y4deHue e€ CBONCTBY»
Brruucnenus no ypaBHEHUSIM
21 XUMHYECKUX PEAKIMIA, ECIIH OJIUH U3 brbmorexa LIOK
PEAreHTOB MaH B H3GHITKE https://m.edsoo.ru/00ade488
OO01mas xapakTepuCTHKa SJIEMEHTOB bubnuotexa [JOK
22 VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKAIIUNY CEPHI.
23 Haxoxnenue cepsl 1 €€ cOeIMHEHUN Bu6smoreka [JOK
B IpHpoJie. XMMUIECKHE CBOHCTBA https://m.edsoo.ru/00ade64a
cepbl
94 CepoBoaopoi, cTpoeHue, Gu3nuecKue bubmuorexa [JOK

U XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHas KUCIIOTA,

bubmuorexa [JOK

25 ¢u3nueckre 1 XUMHYECKHE CBOMCTBA,
NpHMeHeH e https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
" MOJy4YEHHUSI CEPHON KUCIIOTHI. Bu6miorexa [[OK
XMMHYECKOE 3arps3HEHne https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMU
cepbl
Brranciierne MaccoBoit 107U BBIXO/1a bu6mmorexa [IOK
21 IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
28 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnnoreka [JOK
VA-rpynnsl. A30T, paclpoCTpaHEHHE https://m.edsoo.ru/00adeea6
B Iipupoe, Gpu3nveckue u
XMMHUYECKHE CBOMCTBA
AMMHuak, ero puznueckKue u
29 XUMHYECKUE CBOMCTBA, TIOTyYEHHE U brbmorexa LIOK
NpHMeHeH e https://m.eds00.ru/00adf004
[TpakTrueckast padota Ne 3 o teme
30 «ITony4yeHne aMMHaKa, U3y4eHHE ero Brbmorexa LIOK
CBOMCTEY https://m.eds00.ru/00adf180
31 A3oTHas KUCIOTa, € Pu3nuecKkue u bubnuoreka [IOK

XMMHYECKHE CBOMCTBA

https://m.edso0.ru/00adf306
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Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPATbHBIX

32 yno6pennii. Xumuueckoe bu6muorexa LHOK
3arps3HEHNE OKPYXKAIOLICH CPeIbl https://m.edsoo.ru/00adf518
COCAMHEHUSIMH a30Ta
®dochop. Okcun dhocdopa (V) u

33 docdopHas kucnora, Gpusnueckue u bubnmorexa LIOK
XHMHYECKHE CBOHCTBA, MOTyYeHHE https://m.edso00.ru/00adf68a
Hcnons3oBanue pochatos B
KaueCTBE MHHEPAIBHBIX yI0OpEHUH. BuGuorexa [IOK

34 3arps3HEeHKME IPUPOAHOM CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacpocTpaHEHHE B

35 npupojie, GU3NIECKUE U XUMUIECKUE but6mmoreka [IOK
CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yruepoaa, ux Qpuaudeckue u bubnnoreka [JOK

36 XAMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKoJIorn4yecKre mpoodIemsl,

CBsI3aHHBIE C OKCHI0M yriepoja (IV)
. bubnuotexa [JOK

31 YronbHas KUCIIOTa 1 ¢ comu https://m.edso00.ru/00ae006¢c
[TpakTrueckast padota Ne 4 o Teme

38 "[Tony4yeHue yriieKuciaoro rasa. Bu6miorexa [[OK

KauecTBenHas peakuus Ha
KapOOHATHOH"

https://m.edsoo.ru/00ae027e
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HCpBOHa‘IaJIBHBIe MOHATHS 00

39 OPraHUYECKHX BEIIECTBAX KAK O bubmorexa [HOK
COCTTMHEHMSX YTIepO/a https://m.edsoo.ru/00ae054e

40 . bu6mmoreka [IOK
Kpemunid u ero coequneHus https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
9KCIEPUMEHTAIBHBIX 3a/1a4 110 TEME BuGnnorexa LIOK

4 «BaXHEHIINE HEMETAJLIBl U MX https://m.edso0.ru/00ae0bf2
COCMHEHUS
KonTponbnas paborta Ne3 mo teme

42 «Baxkneiiue HeMETaIIbI U UX bub6moreka IIOK
COCTMHEHHS https://m.edsoo.ru/00ae0e18
OO1ast XxapaKTEPUCTHKA XUMHUYECKUX
2JIEMEHTOB — METAJIJIOB.

13 Mertaunueckas CBsi3b U Bu6miorexa IOK
MCTAITHICCKAS KpUCTAITIICCKA https://m.edso00.ru/00ae103e
pemérka. Pu3nyecKre CBOMCTBA
METAJIJIOB
XUMUYECKUE CBOWCTBA METAJIOB.

44 DNEKTPOXUMHUYECKHUI P bu6miorexa [OK

HaHpH)KeHI/Iﬁ MCETAJJIOB

https://m.edso0.ru/00ael1156
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OO0mue crnocoObI MOTYYEHUS
MmeTtauioB. CruiaBel. Beruucienus mo

45 YpaBHEHUSAM XUMHUYECKUX PEAKIIUM, bubmuorexa LHOK
CCIIM OJMH U3 PEAreHTOB COEPIKUT https://m.eds00.ru/00ae1156
MpUMECH
bu6mmoreka [IOK
46 HousTne 0 KOpposHH MCTAIIOB https://m.eds00.ru/00ae1278
bubmuorexa [JOK
ar Ilenounpie MeTaIb! https://m.edsoo.ru/00ae14b2
OKcuabl U THAPOKCUJIBI HATPUS U bubnuorexa [JOK
48 KaJus https://m.edsoo.ru/00ae14b2
[[lenoyHO3EMENBHBIE METAIIITBI — bubmuorexa [JOK
49 KaIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
5 bu6mmoreka [IOK
50 BaxHeHIIME COCMHEHNS KalbIH https://m.edsoo.ru/00ael5e8
O06o011eHre U cucTeMaTHu3alus
o1 3HAHUM
JKEcTKOCTh BOABI U CITIOCOOKI €& bu6mmorexa [IOK
52 YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKECTKOCTh BOJIBI U METOIBI €€ bubmmorexa IIOK
yerpanenus” https://m.edsoo.ru/00aelae8
5 bubmuorexa [JOK
94 AnroMuUHUN

https://m.edsoo.ru/00aelc64
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AmMdoTepHbIE CBOMCTBA OKCHIA U

bu6mmoreka [IOK

55 TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.eds00.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU Keje3a bu6mmoreka [IOK
(1) u xenesa (I1T) https://m.edsoo.ru/00ae35e6
O000I11IeHNE U CUCTEMATU3AIUS
58 3HAHUU
[IpakTrueckast padora Ne 7. Perenue
- IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME Bu6miorexa IIOK
«BaxHeiiine MeTabl 1 UX https://m.eds00.ru/00ae3de8
COEIUHEHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CITH OJIHH U3
PEareHTOoB JIaH B U30BITKE WU Bu6miorexa [[OK
60 COIEPKMT NpUMecH. Brrancienus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa MPOAYKTa
peaxiuu
O00011eHNEe U CUCTEMATU3ALIS
61 3HAaHUHI
KonTtponbHas padora Ne4 o reme
62 «Baxxueime MeTajlIbl U UX
COEIUHEHUS
63 BemectBa u maTepuansl B bubmuorexa [JOK

IOBCEIHEBHOU XKU3HU YeI0BeKa

https://m.edso0.ru/00ae3f50
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XUMHUYECKOE 3arpsi3HEHUE bubmuorexa [JOK

64 OKPYKaroIE Cpebl 1 https://m.edso00.ru/00ae4270
Ponb XUMHUHU B peleHnn bubmuorexa [JOK

65 9KOJIOTHYECKUX MpobdiIemM 1 https://m.eds00.ru/00ae4270
PesepBHbIil ypok. O0001ICHNE 1 bubmuorexa [JOK

66 cUCTeMaTH3alus 3HaHUH 1 https://m.edsoo.ru/00ae0dOa

67 PesepBusiit ypok. O60011eHNE U 1 bu6mmoreka [IOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O600meHne u bubnnorexa [HOK

68 cUcTeMaTu3alus 3HaHUI 1 https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






