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C 3aEPKKOU MICUXUUYECKOTO PA3BUTHUSA



[NOACHUTEJIBHA A 3AIIMCKA

Pabovast mporpamMma 1o XUMHUH Ui OOYYaroIIMXCs C 3aJ€PKKOM MCUXUYECKOTO
pasButus (nanee — 311P) Ha ypoBHE OCHOBHOTO 001IIeTO 0Opa30BaHUs MOATOTOBICHA Ha
ocHoBe DenepasibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHJAAPTa OCHOBHOTO
obmero o6pazosanus ([Ipukaz Munnpocsemenuss Poccun ot 31.05.2021 1. Ne 287)
(manee — ®I'OC O0O0), DenepanabHON agaNTUPOBAHHON 00pPa30BATEIBHON MPOTPAMMBI
OCHOBHOro  oOmiero oOpa3oBaHust Jjis  OOYyYaloOIIUXCS € OrPaHUYEHHBIMU
BO3MOXXHOCTsIMH 3710poBbs (ITpuka3z Munnpocemienus Poccun ot 24 HosiOps 2022 1. No
1025), denepanpHOM paboueld mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs 10
yueOHOMY TmpenMery «Xumusi», deaepanbHON MpPOrpaMMbl BOCHUTAHUS, C YYETOM
pacupeleIEeHHbIX MO KjaccaM IpOBEPSIEMBIX TPEeOOBaHUM K pe3yabTaraM OCBOEHUS
®enepanbHON aIanTUPOBAHHONW 00pa30BaTENbHONW MPOTrpaMMbl OCHOBHOIO OOMIEro
oOpa3oBaHus 711 OOyYarOIIUXCS C 3aJEPKKOM MCUXUYECKOrO Pa3BUTHSI U JIEMEHTOB
COJEP)KAHMSI, TMPEACTABICHHBIX B YHUBEPCAIBHOM KOAM(PHUKATOPE MO XHUMHH,
Konnenmuu mnpenogaBanus ydeOHOro nmpeamera «XHMHs» B 00pa30BaTEIbHBIX
opranuzanusx PO, peannsyromux 0CHOBHbIE 00111€00pa30BaTEIbHbIE TPOTPAMMBI.

[Iporpamma o xumuM pazpaboTaHa ¢ LEJIbI0 OKa3aHUS METOAMYECKON MOMOIIN
YUUTENIO B CO3JaHUH pabovell MporpaMMsbl 110 y4EOHOMY ITPEIMETY.

VYuebusiii  npeamer  «XUMHUS»  BXOJAUT B NPEIMETHYIO  00JacTh
«EcTecTBeHHOHayuHbIE NpeaMETh». B crucTeMe ecTeCTBEHHOHAayYHOTO OOpa3oBaHMs
XUMUS KaK Y4eOHBIN MpeIMET 3aHUMAaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
dbopMHpOBaHMM HAy4YHOW KAPTUHBI MHpA, CO3JAHUM OCHOBBI XMMHMYECKUX 3HAHUMH,
HEOOXOJMMBIX JIJIsl TMOBCEJHEBHOW XU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOro Jis
YeJoBeKa U OKpYXKaroled ero cpeasl obOpas3a >KM3HU, a TaKXke B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIbTYPBHI.

VYcnenmHocTh M3y4eHUsl XMMHUH CBSI3aHA C OBJIQJCHUEM XHUMHYECKUM SI3BIKOM,
coOnro/leHneM TMpaBuyl  Oe3omacHoM paOOThl MpU  BBINOJIHEHHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBS3€M XUMHH C IPYTUMHU MpEeAMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0s1 OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
I'maBHOM naeel mporpamMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUM
0 XUMUU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pACTy OOYyYarOIIUXCS M UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepxaHun TaHHOTO Kypca Mpe/ICTaBICHbl OCHOBOIOJIATalOe XUMUYECKUE
TEOPETUYECKHE 3HAHMS, BKIIOYAIONIME H3YyYEHHE COCTaBa M CTPOEHHS BEIIECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHSA, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
VICCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX IIPEBPALCHUN U ITyTE€H YIIPABICHUS UMU
B L[EJISIX MMOJTYYEHHUs BEIIECTB U MaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YYEHHUS HEOPraHUYECKON XUMHUM COCTaBISET AaTOMHO-
MOJIEKYJIApHOE yueHue, llepuommueckuii 3akoH .M. MengeneeBa ¢ KpaTKuMu
CBEJICHUSIMU O CTPOCHHMM aToMa, BHUJAX XHMHUYECKOW CBS3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUYECKUX PEAKIIUH.



B u3ydeHun Kypca 3HaUNUTEIbHAS POJIb OTBOJUTCA XUMHYECKOMY 3KCIEPUMEHTY:
IOPOBEJACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX pabOT, OIHCAHUIO PE3YJIbTaTOB
YUYEHUYECKOTO HKCIEPUMEHTa, COOJIIOJIEHUI0 HOPM U MpaBuil Oe30macHOM paboThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus 1aHHON IporpaMMel B Ipoliecce 00yYeHHUs O3BOJIUT 00y4aroIUMCs
¢ 3I[IP ycBOWTH KIIIOUYEBBIE XUMHYECKHE KOMIIETCHIIMM W IIOHATH POJb M 3HAYCHUE
XUMUU CPEU APYTUX HAyK O MPUPOJIE.

W3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHIO Yy OOYYAlOMIMXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OOIIEHAYYHBIX METOAOB (HAOIIOIEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHUIO NPAKTUYECKOTO NPUMEHEHUS HayYHBIX
3HAHWI, OCHOBAHHOIO HAa MEXIPEAMETHBIX CBA3SIX € mnpeameramu «OKpyKarouui
mup», «@usuka», «buonmorus», «l'eorpadus», «Marematuka» u QopMUPYET
KOMIIETEHIIMM, HEOOXOJuMbIe JUIs MPOJOJDKEHHs 0o0pa3oBaHus B 00JacTH
€CTECTBEHHBIX HAYK.

W3ydyeHne XuMUU CIOCOOCTBYeT pa3BuUTHIO y oOywaroumxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)KeHMs,  (YHKIMOHAIbHOM  T'PaMOTHOCTH, YMEHUS
BOCIPUHUMATh M KPUTHYECKH aHAIM3UPOBaThb HHPOPMALMIO, MPEACTABICHHYIO B
pa3nuuHbIX (opMax. 3HAYMMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHON KOMIIETEHLUU
oOyvaromuxcst ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHMX 3HAHU,
HEOOXOAUMBIX JIJIsl TOBCEIHEBHOW H3HU; HABBIKOB 3/I0POBOTO M 0€30IacHOro AJis
YeJI0BEKa M OKPY’KaIoIleld ero cpeipl odpasza *uU3HH; (POPMUPOBAHUM SKOJIOTUUYECKOMN
KYJbTYpBI.

[Iporpamma oTpa)kaeT coAep:kaHHe OOyYeHHsI NpeIMeTy «XUMHUS» € YYETOM
0co0bIX 00pa3oBaresibHbIX MoTpedHocTel oOyvatouuxces ¢ 3IIP. OBnanenue yueOHbIM
MPEAMETOM «XUMHUS» MPEJICTABISAECT ONPEACICHHYIO TPYAHOCTh JJIsI 00YYaroIUXCs C
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBLHON JIEATETbHOCTH, MEPUOANIECKUMU
KOJIeOaHUSIMU BHUMAaHUSI, MAJIBIM 00BEMOM TaMSATH, HEJIOCTATOYHOCTHIO OOIIEro 3amnaca
3HAHWM, MOHWXEHHBIM IT0O3HABATEJIBHBIM HHTEPECOM M HHU3KMM YPOBHEM pEYEBOTO
pa3BUTHSL.

Jnst mpeomonieHUsT TPYAHOCTEH B HW3YYEHUH YUYEOHOTO TMpeameTa «XUMH
HeoOxouMa afanTaius o0bemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTelIbHBIM
BO3MOKHOCTSIM JIAaHHOW KaTeropuu OOYyYaroIIMXCs, y4eT UX OCOOCHHOCTEH pa3BUTHUSAL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX M  MEKIPEAMETHBIX CBA3EH,
MOCTENEHHOE YCIOKHEHNE N3YYaeMOro MaTepHala.

[Ipy wu3ydyeHHH XUMHM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCHUCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernyeckuil MaTepuan peKOMEHIYETCs U3ydaTh B MPOLECCE MPAKTUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIETICHUE OTJEIBHBIX YPOKOB Ha pEIlICHHE 33/7a4 B CBA3HU
CO CJIOXKHOCTBhIO aHaim3a Tekcra oOydaromumucs ¢ 3[IP. Opranuueckoe €IUHCTBO
MPAKTUUYECKOM U MBICIUTEIbHOW NEATEIbHOCTH OOYYaIOIIMUXCS Ha YPOKax XUMHH
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUHM XUMUU YACTSAETCS U3YUCHHIO «CKBO3HBIX)
NOHATUN U (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3a7a4n u3yueHus yaeOHOTO peaMeTa « XUMHUS



OOmume wnenu wu3ydeHHs Y4YeOHOro IMpeaMeTra «XUMUsS» NPEICTaBICHb B
@®enepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero ooOpaszoBanusi. OHu
aKTyaJIM3UpOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIETO
o0pa3oBaHUsl, HAMPABIEHHOCTH OOYYEHHsS Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHre e€ MHTEIUIEKTa U o0miel KynbTypbl. OOydeHHE YMEHUIO YUYUTHCA U
IPOJ0JKATh CBOE 00pa30BaHKME CAMOCTOSITENHHO B HACTOAIIEE BpeMs SIBISIETCS OJIHOM
U3 BOKHEUIINX QYHKIUN y4eOHBIX MTPEAMETOB, B TOM YHCIIE U « XUMUN.

s oOyuatomuxcst ¢ 3[1IP, Tak ke, kKak W I HOPMAaTUBHO Pa3BUBAIOIINUXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO o0pa3oBaTeNbHYIO porpammy,
JTOMHUHHPYIOIIEe 3HaYCHUE MPUOOPETAIOT TAaKHE 1IN, KaK:

dbopMHUpOBaHWE  WHTEIUIEKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYTHHYECTBY, CAMOCTOSITCIIbBHOMY TIPUHSITHIO PEIICHHUH, CIOCOOHOM aIanTUpOBaThCS
K OBICTPO MEHSIOIIMMCS YCJIOBHUSM KU3HU;

HAIPaBJICHHOCTh OOYYEeHHS Ha CHCTEeMaruyeckoe NPHOOIICHUE YdYalluxcs K
CaMOCTOSITEJIbHOM MO3HABATEIHLHOM AESITEIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJIaM
no3HaHusA, GOPMHUPYIOITUM MOTHBAIIUIO U PA3BUTHUE CIIOCOOHOCTEH K XUMHUH;

o0OecreyeHnue YCJIOBHH, CIOCOOCTBYIOIIUX NPUOOPETCHUIO OOYyYarOITUMUCS

OTbITa PA3HOOOPA3HOM JAESATEIBHOCTH, MIO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB

(KJTIOYEBBIX KOMITETECHIIMM ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMYHbBIX BUIOB

NeSTeIbHOCTH;

dbopMHupOoBaHUE YMEHHUI OOBSCHATh W OIICHUBATH SIBJICHHS OKPYXKAIOIIETO MHpa
Ha OCHOBAaHWH 3HAHUU W OTBITA, TTOJYICHHBIX MPU N3YICHUN XUMHUH,

dbopMupoBaHUE y OOYYAIOIIMXCS TYMAHHUCTHYCCKUX OTHOIICHWUH, MOHUMAaHUS
IIEHHOCTH XWMHWYECKUX 3HAHWHA I BBIPAOOTKH DKOJIOTHUYECKH IeJIecO00pa3HOro
MOBEACHUS B OBITY M TPYIOBOH NEATEILHOCTH B IENISIX COXPAHCHHS CBOETO 37I0POBbS U
OKpY>KaroIlel MPUPOIHOMN CPEMbI;

pa3BUTHE MOTHBAIMU K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHMsI OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTHU JAbHEHUIIIET0 00yUYeHHUS.

Kypc HanpagiieH Ha pelieHue cleaynmX 3a1a4, 00€CIeurnBaroNINX peaan3aluio
JTUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIHBHOCTHOTO TMOAXOJO0B K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

e (opmupoBaHue TEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX TMPENCTABICHUNA O
BEIIECTBAX, WX TMPEBPAIICHUSIX W TMPAKTUYSCKOM TPUMCHCHHUH, OBJIaJICHHC
MOHSATUHHBIM alapaToM U CUMBOJIMYECKUAM S3BIKOM XUMHH,

® O0CO3HAaHHE OOBCKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK OOJacTh
COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUYECKUX TMPEBpAIICHUI HEOPTaHMYECKUX U
OPTraHUYECKUX BELIECTB KAK OCHOBBI MHOTHX SIBJICHUM KUBOU U HEXKMBOU ITPUPOJIBIL;
yoIyOJieHre TIPEICTABICHU O MaTepruaIbHOM €IUHCTBE MUPA,;

® OBJIQJICHHE OCHOBAMHU XMMHUUYECKON TPaMOTHOCTHU: CITIOCOOHOCTHIO aHAIM3UPOBAThH U
00BEKTUBHO OIICHWBATh JKU3HEHHBIC CUTYaIldH, CBS3aHHBIC C XUMHEH, HaBBIKAMH
0e301macHOro oOpalleHus ¢ BEIIeCTBAMHU, UCIIOh3YEMbIMU B TIOBCEHEBHOM KU3HU;
YMEHHEM aHAJIM3UPOBATh M IJIAHUPOBATH DKOJIOTHYCCKH OE30TacHOE MOBEACHUE B
IEJISX COXPaHEHUS 37I0POBbS M OKPYKAIOIICH CPEJIbI;
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e (opMUpOBaHHWE YMEHHI yCTaHAaBIMBATh CBS3M MEX]y pPEallbHO HAOII0IaeMbIMU
XUMUYECKUMH SBJICHUSMU U TPOLIECCAaMH, MPOUCXOAAIIMMH B MHUKPOMHUPE,
OOBACHATH IPUYMHBI MHOTOOOPAa3Hs BEIIECTB, 3aBUCIMOCTh UX CBOMCTB OT COCTaBa
U CTPOCHUS, a TAK)Ke 3aBUCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

e TMpuOOpEeTEeHHE OIBITa HCIOJIH30BAHUS PA3NUYHBIX METOJOB HM3YUYCHHUS BEIIECTB,
HAOMIONEHUsT 32 MX NPEBPALICHUSMH TPH MPOBEACHUH HECIOXHBIX XUMHUYECKUX
AKCIIEPUMEHTOB C MCIOIb30BaHUEM Ja0OPATOPHOTO 000PYIOBAaHUSA U TPUOOPOB;

e (opMUpOBaHHE TMPEJICTABICHUNA O 3HAYCHHUM XWMHUYECKOW HAyKHu H PELICHUH
COBPEMEHHBIX JKOJOTHYECKUX MpodjeM, B TOM 4YHCIE B MPEAOTBPAIICHUU
TEXHOTEHHBIX M SKOJIOTMYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA U aJaNITAIMU Y4eOHOr0 MAaTEPHAJIA 110 XUMHHU

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3JIaHUU
ONTHMAJIBHBIX YCIIOBHH JJI1 YCBOECHHS MPOrpaMMHOI0 Marepuana OOy4arolUMUCS C
3I1P. bonbiioe BHUMaHHWE JOJDKHO OBITH YAEJIEHO OTOOpPY ydeOHOro marepuana B
COOTBETCTBUM C MPHUHIIMIIOM JOCTYIHOCTH IIPU COXPAaHEHUH OOIIEro 6a30BOro ypoBHS.
OH 10JKEeH TO COAEPKAHUI0 U 00BbeMYy OBbITh aJaNTUPOBAHHBIM JJISI OOYUYAIOIIUXCS C
3IIP B COOTBETCTBUMU C UX OCOObIMU 0OpazoBaTeIbHBIMU MOTpeOHOCTAMH. Crleayer
o0JieryuTh OBJNaJeHUEe MaTepuaioMm oOydatomumucs c¢ 3I[IP mocpenctBom ero
JIETANBHOTO OOBSICHEHUS C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHOM TPEHUPOBKOM
B MIPUMEHEHUU 3HAHWI C HCMHOJb30BAHUEM MPHUEMOB AITOPUTMHU3ALUU U BU3YAJIbHBIX
orop, 00y4YeHHUs CTPYKTYpUPOBAHUIO MaTepHUaa.

Bonbiioe 3HaueHHe AJi MOJHOLIEHHOTO YCBOEHHS YYEOHOro maTepuaiia MUMEET
OIIOpa Ha MEXKIPEIMETHBIE CBSI3M BONPOCOB, U3yYAa€MbIX B JJAHHOM KYypcC€, C TaKUMU
yueOHbIMU mnpeaMeramMu  Kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH M TOT JK€ YYEOHBIM MaTepual ¢ pa3HbIX TOYEK 3pPEHHS,
MEXITPEMETHBIE CBSI3M CIOCOOCTBYIOT €r0 JIYYIIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIUICHUIO TTOJIYYEHHBIX 3HAHUNM U PAKTUYECKUX YMEHUM.

[Ipy MoAroTOBKE K YpOKaM Y4YUTEIb JOJDKEH MPETyCMOTPETh (GOPMHPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAJIU3UPOBaTh, CPABHUBATh, 0000IIaTh U3y4yaeMbIi MaTepHall,
IJIAHUPOBATH MPEACTOSUIYI0 pPaboTy, OCYHIECTBIAThH CAaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO ~CJIEIUTh 33 TMPaBUJIBHOCTBIO pPEeueBOro OQGOPMIICHUS BbICKA3bIBAHUI
obyuatrommxcs ¢ 3I1P.

B cBsizu ¢ 0COOCHHOCTAMM TOBENCHHSI M JESITeNbHOCTH, oOydaroruxcst ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTH) HEOOXOJUM CTPOXKAUIIMIA  KOHTPOJb
COOJI0/IeHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOuHETE.

Buabl pesrenbHoctu oOyuyawmuxcsas ¢ 3IIP, o0yciaoBiieHHbIe 0CO0BIMHU
o0pa3oBaTeJbHBIMHM NMOTPEOHOCTAMHU M 00ecleYuBAIOIINE OCMBICJIEHHOE OCBOEHHE
coJiep:KaHuM 00pa3oBaHus MO NMpeaAMeTy « XUMUsDH)

Conepxanue BUJIOB JesATelIbHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax Xumuu
ompeneNsieTcs: uX 0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTIMU. [loMHUMO MIMPOKO
ucnonbzyeMbix B @OIT OO0 obuux s BceX 00Yy4YaroIIMXcsi BUAOB JEATEIBHOCTH
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CIeNyeT YCWIUTh BHUIBI JACATENBHOCTH, CHENMU(GUUYHBIC ISl JTaHHOW KaTeropuu
oOyJaromuxcsi, Uit 00ecTiedyeHns] OCMBICIIEHHOTO OCBOCHHSI COACPKaHMs 00pa30BaHUs
0 TPEeIMETy: YCHUJICHHUE MPEIMETHO-NPAKTUICCKON ACSITENFHOCTH C aKTHBH3AIUCH
CCHCOPHBIX CHCTEM; YepEelOBaHHUE BUJOB JIEATEIHHOCTH, 3aJICHCTBYIONINX Pa3IMYHBIC
CCHCOpHBIE CUCTEMBI; OCBOCHHE MaTepHaia ¢ OMOPOl Ha allTOPUTM; IOIMIAarOBOCTHY B
M3y4YCeHUU MaTepuaja; MCIOJb30BAHUE JOTOHUTEIHLHONW BU3YaTbHOW OMOPHI (TIAHBI,
o0pas3libl, CXeMbl, I1a0JI0OHBI, ONIOPHBIE Ta0IUIbI). i pa3BuTus y ooyyatomuxcs ¢ 3[1P
YMEHUS JeNlaThb BHIBOABI, (OPMUPOBAHUS TPAMOTHOTO PEUYCBOTO BBICKA3bIBAHUS
HEOOXOJIMMO UCIIOJIb30BaTh OMOpPHBIE ciloBa W kiuiie. Ocoboe BHUMAHHUE CIEAYET
VACIUTh OOYYEHUIO CTPYKTYPHPOBAHHUIO MaTepHayia: COCTaBICHWE PHCYHOYHBIX H
BepOANBHBIX CXEM, COCTABJICHHE TaOJUWIl, COCTAaBJICHHE KJIacCU(UKAIUU C
0003HaUYEHHBIMU OCHOBAaHUSAMHM TSI KiIacCU(PUKAIMA M HAMOJTHCHUE WX MPUMEpaMU |
7ip.

[IpumepHas TemaTudeckasi U TepMHHOJOTHYECKas Jiekcuka cooTBeTcTByeT DOII
000.

Hns oOyuatomuxcsi ¢ 3I[IP cymiecTBeHHBIMU SIBISIOTCS MPUEMBI  PabOTHI C
JEKCUYECKUM MaTepuajaoM 1o mnpeaMery. [lpoBomutcs crenuanbHas padoTa 1o
BBEJICHUIO B AKTHUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIIEH TEPMUHOIOTHHU.
N3yyaeMble TepMUHBI BBOJSTCS HA MOJMCEHCOPHOW OCHOBE, 00s13aTelibHA BU3yaJlbHAs
MOJIJIEPXKKA, AITOPUTMBI PA0OTHI C OTPEICTICHUEM, ONTOPHBIE CXEMBI JIJISl aKTyaJIn3aIluu
TEPMHUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ @enepalibHBIM TOCYAAPCTBEHHBIM 0Opa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO OOHIEro o0pa3oBaHUs y4eOHBIM MpeaMeT «XHUMHs» BXOJIUT B
MpeAMETHYI0 00acTh «ECTECTBEHHOHAyUHbIE MPEIMETh U SBIAETCS 005S3aTeNbHBIM
JUISl U3YUYEHUS.

YuebHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 ydueOHbIX YacoB — 1Mo 2 4 B
HeJeo B 8 1 9 Ki1accax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumwus», npejactaBieHHoe B DenepanbHOU
paboueit mporpamme, coorBerctByer DPI'OC OOO, pa3paboTaHo ¢ y4eTOM
@denepanbHOl  OCHOBHOW  0OOpa30BaTENbHOW  MPOTPAMMBI  OCHOBHOTO  OOIIETo
oOpazoBaHusi MO y4yeOHOMY TMpeaMeTy «XUMHUS», COOTBEeTCTByeT DdDenepanibHOn
aJanTUPOBAHHOM OCHOBHOW 0Opa3oBaTeIbHON MpOrpaMMe OCHOBHOTO  OOIIETro
00pa3oBaHus OOYJAIOIIUXCSA C 3aACPIKKON TICUXUYECKOTO Pa3BUTHSL.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW »

COLAEPXAHUE ObYUYEHHNA B 8 KITACCE

[IepBOHaYaIbHBIE XUMUYECKUE TOHATHS
[Ipenmer xumuu. *Ponbp XuMHUM B JKM3HM 4YelloBeka.®* Tema W BelecTsa.
du3MYEeCKUe CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB. *XHUMUSA B CUCTEME

Hayk.® UYwucTteie BemectBa M cmecd. CrnocoObl pazneneHus cmecedd. [lpaBuiia
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0e30macHOro oOpalieH s ¢ BEUIeCTBAaMH U JIabopaTOpHbIM 00opynoBanueM. *[lonsTue
0 METOJAX MO3HAHUS B XUMHHU.*

ATOMBI U MOJEKYJIbl. XUMHUUYECKHE AJIEMEHTHl. 3HAKU (CHUMBOJIbI) XMMHYECKUX
aneMeHToB. OTHOCUTENBHAS aTOMHas Macca. [IpocTeie U cllokHbIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BageHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKkoH
MOCTOSTHCTBA COCTaBa BellecTB.™ OTHOCUTENbHAs MOJIEKYyJIsApHass Macca. MaccoBas
J0JI1 XUMUYECKOTO JIEMEHTA B COEIUHEHUU.

Ou3nyecKkne W XUMHUYECKUE sBJICHUA. XuMHuueckas peakiusa. [Ipu3Haku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemiecTB. Krnaccudukanus XUMHUYECKUX peakiuil (COeIMHEHUs, pa3oXKeHHUS,
3aMeIleHus, OOMEHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIA0OpaTOpUU M MpUEMaMH OOpallleHHs ¢ J1abOpaTOpPHBIM O00OPYJIOBAHHUEM;
U3y4yeHHE U ONHUCaHuEe (PU3MUECKUX CBOWCTB 0O0pa3lloB HEOPraHUYECKUX BEILECTB;
HaOroieHne (pU3nUecKrX (IUIaBJIeHUE BOCKA, TasHUE JIb/la, pACTUPAHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUs BOJbl) U XUMUUECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE MEAHOMN
IPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCIOTOM) sBJICHHM, HAOJIIOJEHHWE M ONMCAHUE
NPU3HAKOB NMPOTEKAaHUS XUMHUECKUX peakuuil (pas3jio’KeHHe caxapa, B3aHMMOJEHCTBHUE
CEepHOM KHCJIOTBI C XJOpuIoM Oapus, pasioxeHue ruapokcuaa meau (1) npum
HarpeBaHuM, B3aUMOJCICTBUE kele3a ¢ pacTBopoM cosir Meau (I1));u3yuenue cnocobos
pazneneHus cMecel (C MOMOIIBIO MarHuTa, (PUIbTPOBAHKE, BhITAPUBAHKE, JUCTHILISLIMS,
xpomatorpadusi), IpOBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOJIOJIEHUE M OMHCAHUE
pE3yJIbTaTOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl;
CO3/IaHHUE€ MOJIENIEN MOJEKYJ (IIAapOCTEPKHEBBIX).

Baxueiimme mpeacTaBuTeNIM HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopojg — s7I€MEHT M IPOCTOE
BelecTBO. Haxoxknenne Kuciopoja B mpupoje, puandeckue 1 XMMHUYECKUE CBOMCTBA.
Peakiuu ropeHusi MpOCTHIX U CIOXKHBIX BemiecTB. CIOCOOBI MOJIYYSHHUST KUCIOpOoia B
nabopaTopur *u mpoMbIuieHHOCTH. * [IpuMmenenne kuciopona. [lonstue 00 okcumax.
KpyroBoport kucinopoaa B mpupoze. *O30H — auioTporHasi MoaudUKaIus KUcIopoa.

TemnoBo# 3pPexT XuMHUYECKON peakiiuy, TEPMOXUMHYECKUE YPaBHEHHUS, IK30-
SHJIOTEPMHUYECKUE PEaKUU. TOMIMBO: yroyib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTO (D deKTa, pa3pylieHrue 030HOBOTO CIOS.*

Bonopon — aneMeHT M mpocToe BeniecTBo. HaxoxeHne Bomopona B MPUPOJE,
dbu3uYecKre U XUMUUECKHUE CBOMCTBA (HAa MPUMEPE B3aUMOJICUCTBUS C HEMETAJJIaMU U
OKCHUJIaMH METAJIJIOB), TPUMEHEHHE, *CrocoObl monyudeHus.* [loHsTHE O KUCIOTaX H
COJISIX.

KonuuectBo BemiectBa. Monbs. Momsipuas macca. 3akoH ABoraapo. MoJsipHbIit
00BEM Ta30B. Pacuersr o xummudeckol hopmysie. PacueTs MaccoBOM 10 XUMHUYECKOTO
AJIEMEHTAa B COCIMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJISIPHOTO 00BbeMa
ra3oB. Pacu€Tbl 1o XUMUYECKUM YPaBHEHUSIM.

*®uznyeckue cpoiicTBa BoAbl.* Bona. Ee coctas, cTpoenue u Mosekynsl. *Boaa
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Kak pactBoputenb.* PactBopbl. *IIoHSTHE O HACHIEHHBIX W HEHACHIIIEHHBIX
pactBopax. IlonsitTue pacTBOpMMOCTH BemlecTB B Boje.* Pacuer maccoBoil nomm
BEIECTBa B pacTBope (IPOLIEHTHAs KOHIEHTpamwus). MaccoBas J0Jsi BellecTBa B
pacTBope. *XHUMHUECKHE CBOMCTBA BOJBI (Pa3lOKEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanblusa, okcuaoM cepbl (IV) peaknuu ¢ meTtamyaMu, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonstrue 00 ocHoBaHUsX. POk pacTBOPOB B MpUPOJIE€ U B )KU3HU YEJIOBEKA.
Kpyrosopor Boabl B mpupoje.* 3arps3HeHHe NpUPOIHBIX BOoA. OxpaHa M OYUCTKA
MPUPOJIHBIX BOJI.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHECHUM. Knaccudukanms
HEOpraHu4yeckux coeauHeHud. OKCUIBI: CcOCTaB, Kiaccudukamus (KHCIOTHBIE,
OCHOBHBIC, *amM(poTepHBIe, HeconeoOpasytonme - Ha npuMmepe okcuaa yriiepoaa (II) u
okcuna azora (II)), Homenknarypa.* *[lonyueHne* M XMMUYECKHE CBOMCTBA OKCHUJIOB
(B3ammogielicTBEe C BOAOW, Kuciotamu, meiodamu). OcHoBanms. Krnaccudukarus
OCHOBaHW: IWIEIOYM W HEPACTBOPUMBIE OCHOBaHUsA. HoOMEHKIaTypa OCHOBaHUM.
dusznueckre M XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJICHCTBUE C OKCHIAMU
HEMETAJUIOB, KHUCJIOTaMH, cOJIsiMH). *[lonydyenre ocHOBaHUM. *

Kucnotsl: cocras, kinaccudukaiys, HOMEHKIATypa, pU3nYecKue U XUMUYECKUe
CBOMCTBa (B3aUMOJICUCTBHE C MeETaIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHHSIMH,
COJIIMM, Ha TPUMEPE COJSHOM M CEpPHOM KHCIOT), *crmocoObl moiydeHus.* Psn
aktuBHoctu MetawioB H. H. bekeroBa. Conm (cpemHue): HOMEHKJIATypa CoOJei,
*crmocoObl MOJIy4eHUs*, B3aUMOJICUCTBUE COJIEH ¢ MeTa/llaMH, KUCJIOTaMH, IeJiodaMu
Y COJISIMU, IPUMEHEHUE.

[TonsiTue 00 amM@oTepHbIX TMAPOKCHAAX (HA MpUMEpPE LHMHKA U *aTtOMUHHS*):
*XMMUYECKHE CBOMCTBA (B3aMMOJIEUCTBUE C KUCIOTaMHU U IIEI0YaMU, Pa3joKeHUe Npu
HarpeBaHuM) U MojiyueHue.*

['eHeTnyeckasi CBsI3b  MEXAY KJaccaMM  HEOPTraHMYECKUX  COCAMHEHUM.
['eneTnueckue psabl.

XUMUYECKHI IKCTIEPUMEHT: KaUeCTBEHHOE OMPEACICHUE COAEPKAHUS KHCIOPOAa
B BO3/yX€; MOJyUYCHUE U U3yUeHHE CBOMCTB KUCIOPO/Ia; HAOIIOICHHE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOAOM M yCIIOBUSI BOSHUKHOBEHUS M MIPEKPAIEHUS TOPEHUs (T10Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMHu OKCHJIOB U OMKMCAHHE WX CBOWCTB; MOJIYYCHHE U U3YUYCHHE
CBOMCTB BOJIopojia (TopeHue); HaOJoAeHHE 00pa3lloB BEIIECCTB KOJIUYSCTBOM 1 MOJIb;
UCCJIEIOBAHUE OCOOCHHOCTEW PACTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJIICHUE PACTBOPOB C OMNPENEIEHHOW MACCOBOM JOJEd PACTBOPEHHOIO
BEILIECTBA; B3aUMOJICHCTBUE BOJBI C METaUIaMu (HaTpUeM M KajbllieM) (BO3MOXKHO
HCIIOJb30BaHUE BUJIEOMATEPUAIIOB); OINPEICIICHUE PACTBOPOB KHUCIOT W IIEJIOYEH C
MOMOIIBI0  MHAUKATOPOB; HCCIEIOBaHUE OO0pa3lloB HEOPTraHUYECKUX  BEIIECTB
Pa3JIMYHBIX KJIACCOB; HAOIOJICHUE W3MEHEHMS OKPACKU HWHIUKATOPOB B pPacTBOpax
KHUCJIOT U IIEJI0Yel; u3ydeHue BzaumoaercTBus okcunaa meau(ll) ¢ pactBopom cepHoii
KHUCJIOTBI, KACIOT C METAJJIAMH, PEAKIIUI HEUTpaIn3aliy; MOJIy4eHUE HEPACTBOPUMBIX
OCHOBAHHU, BBITECHEHHE OJIHOTO METa/la JAPYrMM W3 pPacTBOpa COJM; pEUICHUE
AKCIEPUMEHTANIbHBIX 33/lad 1o TeMe «Baxknelmume Kiacchl HEOPraHUYECKHUX
COCIMHECHUI.



[Teprnonnueckuit 3akoH u llepuoguueckas cucremMa XMMHYECKUX 3JIEMEHTOB
. . MenpneneeBa. CtpoeHue aTOMOB. XUMU4ecKas CBA3b. OKUCIUTEIBbHO-
BOCCTAHOBUTEJBHBIE PEAKIINH.

[lepBble MOMBITKU KJIaCCU(PUKAMKA XUMUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJHBIX JJEMEHTOB (ILEJOYHbIE U IIEJTOYHO3EMENIbHbIE METallbl, TaJOTEHBI,
UHEPTHBIE Ta3bl). *DJEMEHTHhI, KOTOpble 00pa3yloT amM(GOTepHbIE OKCUIBI U
TUJPOKCUIBI. *

[lepuonnueckuit 3akoH. I[lepuomnueckas cucremMa XUMHYECKHX DSJIEMEHTOB
1. 1. Menneneesa. Kopotkoneprnoanas 51 * IIMHHONIEpUOAHAS ™ dbopMbI
Ilepnoguueckonr cucrteMbl xumudeckux 3iemeHToB [[. WM. Menaeneesa. Ilepnonsr u
rpynnbl. OU3MYECKUH CMBICI TMOPSAKOBOTO HOMEpPA, HOMEPOB IEPUOJa U TPYIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. *M3oTonbl.* Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX 000J04YEK aTOMOB MEpBBIX 20 XHUMHUYECKUX AeMeHTOB [lepuonnyeckoi
cucreMbl J[. 1. MenneneeBa. XapakTe€pUCTHUKAa XUMHUYECKOIO JJIEMEHTa IO €ro
nonoxenuro B [lepuoanueckont cucreme /. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOWMCTB AJIEMEHTOB MAJIBIX MEPHOJIOB U TJIaBHBIX
HNOATPYIINl, B 3aBUCUMOCTH OT aTOMHOTO (TIOPSIKOBOrO) HOMEpa 3HAa4YCHUE
[Tepuognueckoro 3akoHa u llepuoan4eckor CHUCTEMBI XMMUYECKHUX 3JIEMEHTOB IS
pa3BuTUs HayKu U nipakTuku. /. 1. MeHneneeB — y4€HbI U rpaxJaHuH. *

Xumuyeckass cBsi3b. KoBajeHTHas (MoJsipHas W HEMOJSIpHAs)  CBS3b.
* INEeKTPOOTPULIATETLHOCTh AaTOMOB XUMUYECKUX 3JIEMEHTOB.* MlOHHAs CBA3b.

Crenenb okucieHusa. OKHCIUTEILHO-BOCCTAHOBUTEINbHBIE peakiuu. [Ipoueccsl
OKHCJIEHUS U BOCCTAaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUI OSKCHEPUMEHT: HW3y4YeHUue oO0pa3loB BEUIECTB METAIOB H
HEMETAIIJIOB; B3aMMOJCHUCTBUE TUJIPOKCUIA LIUHKA C PACTBOPAMH KHCIOT U LIETOYEH;
IIPOBEJICHUE OIBITOB, WUIFOCTPUPYIOLIUX ITPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu pasioKeHUs,, COSTUHEHHUS).

MexnpeaMeTHbIe CB3U

Peanmuzanuss MeXnpeaMETHBIX CBsS3ed MNpU HM3YYCHUHM XUMHM B 8 Kjacce
OCYILIECTBIISICTCS Yepe3 HMCIIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX IOHSATHH,
TaK U TOHSATHUM, SBIISIONIUXCS CUCTEMHBIMH ISl OTIACIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKIIA.

OOmme ecTeCTBEHHO-HAy4YHBIC TOHATHS: HAy4HbIA (akT, THIOTE3a, TEOpHs,
3aKOH, aHAJIN3, CUHTE3, KiacCu(UKaIUs, IEPUOINIHOCTh, HAOII0IeHNE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, U3MEPEHUE, MOJIEIh, SIBJICHUE.

dusnka: MaTepusi, aToOM, JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIH, HU30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJEKTPUYECKUM 3apsij, BEIIECTBO, TeI0, OOBEM,
arperaTHoe COCTOSIHHUE BEIECTBA, ra3, (PM3MUECKHE BEIMYMHBI, SIUHUIBI HU3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&31161, COJIHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE TOPOABI, MOJIE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.



COLEP KAHUE OBYYEHMUS B 9 KIIACCE

BemecTBo u xXumMu4deckas peakuus

[lepuoguueckuii 3akoH. Ilepumonnyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB
. . MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOAOB, KaIHs, KaJIbLMSI U UX COCAUHEHHUH B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leprnonmyeckoil cUCTEME U CTPOEHUEM HX
aTOMOB.

CrpoeHue BellecTBa: BHUABl XHUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKHX
PEETOK, *3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKHA U BUAA
XUMHUYECKOU CBA3H. ™

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEKIyHAapOoHas U
TpUBHAJIbHAS). XMMHUECKHE CBOWCTBA BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KilaccaM
HEOPraHWYECKUX COCMHEHUN, TCHETUUECKAs! CBSA3b HEOPIAaHMYECKUX BEILIECTB.

Knaccudpukanuus XuMU4ecKuX peakluid Mo pa3indHbIM MpU3HAKaM (IO YUCIY U
COCTaBy y4YacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3P (DEKTY, IO U3MEHEHHUIO
CTENEHEW OKHUCJIEHUSI XMMHMUYECKHX DJJEMEHTOB, *IO OOpaTUMOCTH, IO Y4YacCTHUIO
KataiuzaTopa).* DK30- W DJHIOTEPMHUYECKHE peakiuuu. *TepMoXuMHUecKue
ypaBHEHUS. *

*[loHsiTHE O CKOPOCTHM XUMHUYECKON peakuuu. [lonstme o0 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOT€HHBIX M TIeTEePOre€HHBIX
peakuusx. [lonsiTue o XuMuueckoM paBHOBecHH. CMEIIEHNE XUMUYECKOTO PABHOBECHS.
@akTopbl, BAUSAIOIINE HA CKOPOCTh XMMHUUYECKON PEaKIMU U MOJI0KEHUE XUMHYECKOTO
paBHOBecCHUS. *

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AJIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CoCTaBIIEHHE YPABHEHUI OKUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C NCIIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOJIMTHYECKON TUCCOLUALMHU. DJIEKTPOJIMTHYECKAs JUCCOLIMALIMS.
ONEeKTpOJIUTBl W HE3NEKTpoJuThl. KaTuoHBI, aHMOHBL *MexaHu3M JIHUCCOLUALUU
BELIECTB C pAa3IMYHBIMM BHJAMH XHMHYECKOW CBs3M. lloHsATHE O cCTeneHu
nucconuanuu.* CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuum noHHoro oOMeHa. Y cClioBUS MPOTEKAHUS PEAKUUA MOHHOTO OOMEHa 10
KOoHIIa. [losmHbIE M COKpalIEHHBIE HOHHBIE YPABHEHMS PEAKUNNA. XUMHUYECKHE CBOMCTBA
KHCIIOT, OCHOBAaHMM U COJIell B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmannu. Cpena pactBopa. KadeCcTBEHHBIE pEAKIMM HA KATUOHBI U AHUOHBIL:
XJOpUa-, OpoMun-, UOAUA-, Cyiab(dar-, KapOoHaAT-, CcWIMKaT-, (ocdar- aHUOHBI;
THJIPOKCHU/I-MOHBI; KaTHOHBl aMMOHUS, MarHusi, KajblMs, aJlOMMHHU, xeie3a (2+) u
(3+), Mmenu (2+), MHKA, MIPUCYTCTBYIOIIKNE B BOJHBIX PACTBOpAX.

XHAMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa U anMasa),
CIIOXKHBIX BEIIECTB (XJIOpUJIA HATpuUs); HCCIEAOBAHME 3aBUCUMOCTH CKOpPOCTH
XUMHYECKOW pEaKkIMh OT BO3JICHCTBHUS pa3IMUYHBIX (aKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, ITPOLIECCA TUCCOLMALIMMA KUCIIOT, IIEIOYEH 1
cojeii  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJAECOMATEPHUATIOB); MPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONTUX TMPU3HAKU TMPOTEKAHUS peakIuii MOHHOro oOMeHa (oOpazoBaHue
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0CaJIKa, BBIACJIECHHUE ra3a, 00Opa30oBaHHE BOJbI); ONbBITOB, WILTIOCTPUPYIOLIMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakUuid  (FOpeHHe, peakUuu pa3okKeHUs,
COEIMHEHMS); PACIIO3HABAHUE HEOPTraHMYECKHX BEILECTB C IOMOIBIO KayeCTBEHHBIX
peakiuil Ha HOHBI; PELLICHUE KCIEPUMEHTANIBHBIX 3a/1a4.

HewmeTamibl 1 ux coeTMHEHUS

OO6mast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTHM  CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHune u (U3MUECKHE CBONCTBA MPOCTHIX
BEILIECTB — raJOreHoB. XMMHUYECKHE CBOMCTBAa Ha MpHMEpPE XJopa (B3auMOJCHCTBUE C
METaljlaMH, HEeMeTaulaMd —  BOJAOPOJOM U  KHCIOpOAOM, *memouamu™).
Xnoposogopoa. ConsiHast KHCIOTa, XMMUYECKUE CBOMCTBA, *moydyeHue™®, MpuMeHEeHHUE.
* JleficTBHE XJI0pa M XJIOPOBOJIOPOJa Ha OPTaHW3M 4YelioBeka.™ BakHenrme XIopuasl U
UX HaXO0XJICHHE B MIPUPO/IE.

Oo6mast xapaktepuctuka 371eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHMCJIOPOJIa U CEpbl. XapaKTEePHbIE CTEIIEHU OKUCIICHUS.

CrpoeHue M (pu3nMyecKue CBOWCTBA MPOCTBIX BELIECTB — KUCIOPOJA U CEpPHI.
AnnoTponHble MOAU(DHUKALMU KHUCIOpOAa U cepbl. XUMHUYECKHE CBOMICTBa Cepbl
(B3auMogzelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETaljlaMH,
*KOHLEHTPUPOBAHHBIMU a30THON M cepHOW Kucioramu).* CepoBOAOPOJI: CTPOECHHE,
(¢uznyeckue U XMMHUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAaHOBHUTEJBHBIE CBOMCTBA).
Oxcuabl cepbl KaKk MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTa: (pu3nvecKue
U XUMHUYECKHE cBoiicTBa (oOmme u cnenupuueckue). Colld CEpPHOM KHUCIOTHI,
KaueCTBEHHAs peakius Ha cyibdar-uoH. CepHUCTass KUCIOTA. *XHUMHUYECKUE PEaKIInH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TOJMYyYEeHUs] CEpHOM KHUCHOTHI.™
Haxoxnenue ceprl u €€ coequaeHnid B npupoze. [I[puMenenue cepel 1 ee COeTMHEHUN B
ObITY M B TPOMBIIUIEHHOCTH. *XHMHUYECKOE 3arps3HEHUE OKpPYXKAloleh Cpeabl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
€ro npeaoTBpaIieHus. *

OO6miast xapakTtepucTuka osieMeHToB VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapaKTepHble CTEIEHH OKUCIICHHUS.

A30T, pacnpocTpaHeHUE B MpHUpojae, (U3NUECKUEe U XUMHUYECKHE CBOMCTBA
(B3auMozelicTBUE C MeTaJUIaMM M HEMETalJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3MUECKHE M XHUMHUYECKHE CBOICTBa
(OKHMCIIeHHEe, OCHOBHBIE CBOMCTBa BOJHOTO pacTBOpa), *HojlydeHHe™ W MpUMEHEHUE.
Conum amMMoOHUS: cocTaB, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (pa3jioiKEeHUE,
B3aUMOJICHCTBUE CO IesoyaMu), npuMmeHeHue. KadecTBeHHass peakiusi Ha HOHBI
aMMOHUS. A30THas KHUCIOTa, €€ (U3MYEeCKMe M XHMMHYECKHE CBOilcTBa (oOume u
cnenudpuueckue), *nomydenue.®* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJE aMMOHHMSI B Kauy€CTBE MHHEPAJIbHBIX YIO0OpEHUM.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEeH Cpelbl COSAMHEHUSMU a30Ta (KHCIOTHbBIE
JOXKH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).*

docdop, *ammorponusie Moaudukammuu dochopa,* GuzNUEcKre U XUMUUYECKHUE
CBOMCTBa (B3aUMOJICHCTBHE C MeETalJIaMH, HEMETaJUIaMH, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHOil kmciotamm).* Okcupa docdopa (V), oprodochopHas KHCIOTA:
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¢usznyeckue U XUMHUYECKHE CBOWCTBA, *mosydeHue.* *[loHsATHe O MHHEpaNbHBIX
ynoOpeHusx: HUTpaThl U ¢Gocdatbl. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* Oomas
xapakTepuctuka 31eMeHToB [VA-rpymmbel. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja U
KpeMHHUs. BajleHTHOCTh M XapaKTepHbIE CTENEHW OKHUCICHHS aTOMOB YIJepojaa H
KpeMHus. PacnipocTpanenue yriepojia B Ipupojie, XapaKTepHbI€ CTETICHH OKUCIICHUS.

VYraepon, amwiorponHele Moaudukamuu (rpadur, anmas), GU3NYECKHE W
XUMUYECKUE CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJECUCTBHE C  MeETaJlaMH,
HEMeTaJlJIaMH, *KOHLIEHTPUPOBAHHBIMU a30THOM M CEpHOU KucioTamu)*. AncopOrus.
KpyroBopot yrnepona B npupozae. OKCuabl yriepoaa, ux (Gu3ndecKue U XUMUYECKHE
CBOWCTBA, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  4YEJIOBEKA.
*Dxoyormdeckue TMpoOJeMbl, CBs3aHHBIE C okcuaoMm yriaepona(lV); rumotesa
r100anpHOTO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIA 3(dexT.* YrompHas kuciora u eé
colu, WX (U3MYECKHMEe W XUMHUYECKHE CBONCTBA, *MojlyueHHWE H MpPUMEHEHHe.*
KauectBennas peakuus Ha KapOoHaT-uoHbl. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEULUHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE.

OOwuue npeacraBiaeHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHUN yriiepoja (Ha MpuUMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHOM KHUCIIOTHI.
*Ux cocraB u xumuyeckoe ctpoeHue. Kmaccuduxanus opraHMuecKkux BelECTB.™
[TonsiTue 0 OMOTOTMYECKU BAXKHBIX BEHIECTBAX: KUpPaX, OeyKaxX, yrieBoJax — M HX
pOJIM B J)KM3HU 4eJIOBeKa. *MarepuaabHOE €JUHCTBO OPTaHUYECKUX U HEOPTaHUYECKHUX
COEIMHEHH. *

Kpemuuii, ero ¢usmyeckue © XHMHYECKHME CBOMCTBa (Ha THpHUMeEpe
B3aUMOJICMCTBUSL C MeETallaMH M HEMETaUlaMH), *moiydyeHue® H NpUMEHEHHE.
*CoenuHeHus KpemHus B npupoje. OOmue npeacrapienus o0 okcuae kpeMHus(IV) u
KpeMHHEBOU KucinoTe. CUIMKaThl, PU3NYEeCKne U XUMHUYECKUE CBOMCTBA, NMOJTYyYEHUE U
NpUMEHEHUEe B  OBITYy, TMPOMBIINJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTPOUTENBHON W [p.). Baxueliue cTpoUTENbHbIE MaTepUalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, OETOH, Kele300eToH. [IpobaeMbl 6€301acHOT0 MCIOIb30BaHUS CTPOUTEIIBHBIX
MaTepuasoB B MOBCEAHEBHOM KU3HU. *

XUMUYECKUN SKCHEPUMEHT: H3yuyeHUEe O0pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, MPOBEJCHUE KAUYECTBEHHBIX PEAaKLUHUU Ha XJIOPUI-UOHBI U
HaOJIOJIeHUE TPU3HAKOB HUX MPOTEKAHMs; ONBITHI, OTpaxarouie (U3NUYEecKue u
XUMHUYECKHE CBOICTBAa TrajoreHOB W HMX COEIWHEHUH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPUAJIOB); O3HAKOMJICHHME C oOpa3lamMu  XJOpUJIOB  (TalOT€HUOB);
O3HAaKOMJIEHHE C OoOpa3uaMu cepbl U €€ COeAUHEHUSAMH (BO3MOXKHO MCIOJb30BaHUE
BHUJICOMATEPHUAJIOB); HaAOIIOJICHHE TMpoliecca OOYINIMBaHUS caxapa TMOoJ JACHCTBUEM
KOHILIEHTPUPOBAHHOM CEPHOM KHUCIIOThI; N3yYE€HNE XUMHUYECKUX CBOMCTB pa30aBiIeHHOMN
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOUN peakluu Ha CyIb(}aT-uoH U HaOI0AeHUE
pu3HaKa e€ MpoTeKaHUs; O3HAKOMJICHUE ¢ (PU3NMYECKUMU CBOMCTBaMH a30Ta, pocdopa
U UX COEIMHEHUN (BO3MOXKHO MCIOJIb30BAHHME BHIeOMAaTeprasoB), 00pa3liaMu a30THBIX
1 pochopHbIX ynoOpeHuii; moJydeHrne aMMraKka U U3y4eHne ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHMS U (ocdar-WOH W U3y4YeHHE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICCTBUE KOHUCHTPUPOBAHHOM a30THOW KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJB30BAHUE BUAECOMATEPHUAIIOB); U3YUEHUE MOJIENIEH KPUCTAUIMYECKUX

12



pemérok anMasa, rpaduTa; O3HAKOMJICHHE C IMPOIECCOM aJIcopOInu pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOTasa; IMOJIydYCHHE
YIJIEKHUCIIOTO Ta3a U M3YYEHHE €r0 CBOWCTB; MPOBEACHUE KAUYECTBEHHBIX PEaKIUi Ha
KapOOHAT- M CHJIMKAT-HOHBI U U3yYEHHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHHUE C
HPOAYKIMEH CHIIMKAaTHON MPOMBIIUIEHHOCTH; PEIIeHNE YKCIEPUMEHTAIBHBIX 3aa4 110
Teme «BakHelre HeMeTalluIbl U UX COSAMHEHUS.

Meramibl 1 UX COETUHEHUS

OOmras XxapakTePUCTUKA XUMHYECKUX AJIEMEHTOB — METAUIOB HA OCHOBaHUU
UX  noyoxkeHuss B llepuoauyeckod — cUCTEME  XMMHUYECKUX  DJIEMEHTOB
. . MenaeneeBa u ctpoerust atomoB. CTpoeHrue MeTaJuioB. MeTtannuueckas CBs3b U
METaJUIMYECKasi KPUCTAIUIMYECKasl PelIETKa. DIEKTPOXUMHUUYECKUU psii HampsHKEHUM
MeTauioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAIOB (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, BOJIOM, KUCI0oTaMu). *OO1me crnocoOsl nmojiydeHus: MmetamioB. [lonsatue
0 KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb,
YyTyH, AIOPATIOMUHNI, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . ¥

[Ilenounsle Merayuibl: mnojoxeHue B l[lepuoanmyeckon cucremMe XUMHUYECKUX
snemeHtoB JI. U. MenneneeBa; crtpoenue aromoB.  HaxoxnaeHwe B mpupoe.
duznueckre W XUMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi u Kanus). OKCUIBI U
TUIPOKCUIBI HATPUA U Kaiusl. [ [puMeHeHne menouHbIX METAIUIOB U UX COCAUHEHUN.

[[lenoyno3emenbHbIE METaJLIbI MarHui 51 KaJIbIWM: MOJIOKCHHE
B [lepnonnueckon cucreme xummueckux snemeHToB . M. MenneneeBa; cTpoeHHe UX
aTOMOB; HaxOXJeHue B mpupoae. Pu3nUecKue M XUMHUYECKHME CBOWCTBA MAarHus W
Kayblus. BaxkHelme coequHeHus] Kanblus (OKCUI, THAPOKCH, coiu). *JKECTKOCTh
BOJIbI U CITOCOOBI €€ yCcTpaHeHUs. *

AnmoMuHui: monoxkeHue B llepmogmyeckodl cHCTEME XMMHUUYECKHX 3JIEMEHTOB
JI. 1. MenpgeneeBa; CTpoeHME aroma; HaxoxiaeHue B mpupoge. Dusnueckue u
XUMUYECKHME CBOWCTBA alIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kene3o: nonoxenue B Ilepruoamyeckod CHUCTEME XHMHUYECKUX DSJIEMEHTOB
JI. 1. MenneneeBa; CTpO€HHME aroMa; HaxoxaeHue B npupone. Dusznueckue u
XUMUYECKHE CBOMCTBA Kele3a (B3auMOJICHCTBUE C METAJJIaMU, KUCIOTaAMU U COJISIMH).
Oxcunpl, tunpokcuasl u conu xkenesa(ll) u xenmesa(Ill): cocraB, cBoiicTBa u
*romyuenue.*

XUMUYECKUIN 2KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMu METaVIOB U CILJIABOB,
UX (PU3MYECKUMH CBOMCTBAMU; U3YyUCHHUE PE3YIHTATOB KOPPO3UU METAIOB (BO3MOXKHO
HCIIOJL30BaHUE BUIEOMATEPUATIOB), OCOOCHHOCTEN B3aUMOJIEHCTBUS OKCUAA KAJIBIIUS U
HaTpus C BOJOM (BO3MOXXHO MCIIOJIb30BAaHUE BHUIEOMATEPUAIOB); HCCIEIOBAHUE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHsS JKelie3a B KHUCIOpojae (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIUNA HA
WOHBI (MarHus, Kajublius, amtoMuHus, uuHka, xene3a(ll) m xeneza(lll), menu(Il));
HaOJIIOZICHUE U OMKMCAHKE MPOIIECCOB OKPAIIUBAHUS TNIAMEHA MOHAMH HATPHS, KIS U
KaJblus (BO3MOXKHO HCIIOJB30BAHKME BHICOMATEPHAIIOB); UCCIENOBaHNE aM(DOTEPHBIX
CBOWCTB T'MIPOKCH/Ia ATFOMUHUS U TUAPOKCUAA LUHKA; PEIICHUE IKCIEPUMEHTAIBHBIX
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3a11a4 o teme «Baxkaenme MeTajuibl U UX COETUHEHUSY.

XHAMHS U OKpYy>Karouas cpena

*HoBbple MaTepuasibl U TEXHOJIOTMH. BemiecTBa M Marepuainsl B IOBCEAHEBHOM
KU3HM 4YesloBeka. XHMHMS M 310poBbe. be3zonmacHoe HCIONb30BaHHWE BEIIECTB U
XUMHUYECKUX peakuuid B ObiTy. [lepBasg momolp Npu  XMMHUYECKHX OXOrax
1 oTpaBieHusAX. OCHOBBI KOJIOTUYECKON TPAMOTHOCTH. *

*XMMHUYECKOE 3arpsi3HEHUE OKpyKaroumed cpensl (mpeaenbHas TOoImycTHMast
koHieHTpanus BemecTB — [1JIK). Ponb xuMuu B pelieHuH 3K0I0rHYecKux npooiaem. *

*[IpupoHbIE HMCTOYHUKH YIJIEBOJAOPOJOB (yroyib, MPHUPOAHBIN Ta3, HedTb),
MPOJYKTHI UX NMEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XHUMHYECKUI HKCIIEPUMEHT: M3yYEHHE O0pa3LoB MaTepUaloB (CTEKIJIO, CIUIABBI
METaJUIOB, NTOJIMMEPHBIE MaTepUasbl).*

MexnpenMeTHbIe CBA3U

Peanuzanust MeXNpeaMETHBIX CBA3€H NpU H3YyYEHUH XUMHH B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM,
TaK U TOHSATUMN, SIBJISIONIUXCS CUCTEMHBIMHU TSI OTJCJBbHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TMOHSATHA: HAy4HbIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAIN3, CHHTE3, KiIacCu(PHUKaIis, TepuoIUIHOCTh, HAOI0ICHNE, SKCTICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICTh, SBIICHHUE, MAPHUKOBBIA 3(PQPEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, W30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYA, SICKTPUICCKUN 3apsl, MPOBOIHUKHU, MOTYIPOBOIHUKH,
IUDIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHIE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpUCTa/NIMUECKas pemETKa, CIUIaBbl, (U3HYECKUE
BEJIMYMHBI, CAUHUIIBI H3MEPEHMs,, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Comnnre.

buonorus: dotocunrte3, ApixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadus: atmocdepa, rugpochepa, MUHEpANIbI, TOPHBIE TOPOABI, TMOJIE3HBIC
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHNA YUEBHOI'O ITPEJMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNMA

B nenom pesynbraThl ocBoeHusi oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» AOKHBI COBMANaTh ¢ pesyiapTraTamMu dDenepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosiee 3HAYUMMBIMU SIBJISIIOTCS:

JINMYHOCTHBIE PE3VJIBTATDI:

JIndHOCTHBIE  pe3yJbTaThl  OCBOGHUS MPOTPAMMBI  OCHOBHOTO  OOIIEro

o0pa3oBaHUsI JOCTUTAIOTCA B XOA€ OOY4YeHHMs] XUMHUU B €IUHCTBE Y4YeOHOU U
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BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMU M  JyXOBHO-HPABCTBEHHBIMM ILIECHHOCTSIMH, IPUHATBIMH B
oOlllecTBe TMpaBWJIaMM W HOPMaMU TIOBEJIEHUS U CIOCOOCTBYIOT —IIpolleccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yUYaIOIINXCS.

JInyHOCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJCTBOBATbCA CHUCTEMOUW MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMI U paCIIUPEHUE
OTIBITA JIESITENILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOLIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY W
HAay4yHOMY HaCIeIWI0, TOHMMAHHUS 3HAYEHUS XUMHUYECKOM HaykKu B JKU3HH
COBPEMEHHOr0 O00IIecTBa, CHOCOOHOCTH BJIANETh JOCTOBEPHOM HH(pOpManuen o
MEePEOBbIX JIOCTIKCHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOMW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABICHUSI O COLUMAIBHBIX HOPMAaX M MPaBWIAX MEXIUYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-HCCIeA0BaTENbCKOM, TBOPUECKON U JIPYTHMX BUAAX JESATEIBHOCTH,
TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM JESTENIbHOCTU MPH BBINOJIHEHUU y4EOHBIX,
MO3HABATEIbHBIX 337a4, BBINOJHEHHUH XUMHUYECKUX DJKCHEPUMEHTOB, CO3JaHUH
y4eOHBIX IPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IpOIECCEe
ATOM y4eOHOW JEesATENbHOCTH, TOTOBHOCTH OLICHHBATh CBOE IOBEJIECHHWE W TMOCTYIKH
CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MTOCJIEACTBUAN IMOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TIO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH U COCTABISIOLIMX OCHOBY
JUIsI TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJIbI, B3AUMOCBA35X YEJIOBEKA C MPUPOJHOM Cpesoil, O
pOJIM XUMUH B NTO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIX MOTHBOB, HAMNPABJICHHBIX HA MOJIYYEHHWE HOBBIX 3HAHUHN IO
XUMUU, HEOOXOUMBIX ISl O0BSICHEHUST HAOII0aEMBIX TIPOLIECCOB U SIBIICHU;

MO3HABATENIbHON, MHPOPMAIIMOHHON W YUTATETHCKOW KYJIbTYPBI, B TOM YHCIIC
HABBIKOB CAMOCTOSITEILHON PabOThl ¢ Y4€OHBIMU TEKCTaMU, CIIPABOYHOMN JINTEPATYPOH,
JIOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeca K OOYYEeHHMI0O W TIO3HAHMIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIbCKON JACATEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS OOYYEHUS B JAJIbHEUILIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 370POBBIN 00pa3 KU3HHU, OCO3HAHUS TIOCIEACTBUN U HETIPUSTHUS BPEIHBIX
MPUBBIUCK (YMOTPEOJICHUST aJKOTONs, HAPKOTUKOB, KYpPEHHUsS), HEOOXOIUMOCTH
cOOIoICHUs TIpaBMJI OE30MACHOCTH MPH OOpalIeHUH ¢ XUMUYECKUMHU BEIIECTBAMU B
OBITY U peabHON KU3HU;

5) TpyAOBOrO BOCIIUTAHUS:
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UHTEpeca K MPAKTHUECKOMY H3Y4YEHHIO MPOoQeccHil U TpyAa pa3IudHOTO poja,
YBOKEHUE K TPYyJy U pe3yibTaTaM TPYAOBOH JEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XMMHH, OCO3HAHHOTO BbIOOpA MHIMBUIYaJIbHOU
TPACKTOPUM MPOJOJDKEHUSI O00pa30oBaHMsl € Y4YETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCIEUIHOU
npo(eCCUOHATIBHON NI€ATEIBbHOCTY U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTH
aJanTUPOBATHCA B MPO(ECCUOHATIBHOM Cperie;

6) 2KOJIOTUYECKOTO BOCITUTAHMUS:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOT0 OTHOIICHUS K MPHUPOJE KaK UCTOUYHUKY KU3ZHU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUS IIEHHOCTH 3JJ0POBOTO U 0€30MacHOro
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3NYECKOMY U
MICUXUYECKOMY 370POBbIO, OCO3HAHUs LIEHHOCTH COOJIIOJICHUS MpaBUil 0E30MacHOTO
MOBE/ICHUS MpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIUSIX, YTPOXKAIOIIUX 3I0POBBIO
1 KM3HU JII0JICH;

CHOCOOHOCTH NPUMEHATh 3HAHMS, MNOJydyaeMble NpPU HM3YyYEHUH XUMHH, IS
pelIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KaIoLEH MPUPOIHON Cpesiol, MOBBILIEHUS YPOBHS
HKOJIOTMYECKON KYJBTYphl, OCO3HaHUS TJOOAJIbHOIO XapakTepa HSKOJIOTMUYECKUX
npo0JieM U MyTel X peleHus IOCPEICTBOM METOAOB XUMUH;

HKOJIOTUYECKOTO MBILUICHUS, YMEHHUS PYKOBOACTBOBATHCS UM B TIO3HABATENIbHOM,
KOMMYHHUKATUBHON U COLMATBHON MPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOSHHS O0O0pa30BaTEIbHOM MPOrpaMMBblI IO
XUMHH OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH ITO3HABATEILHBIMU JACHCTBUSIMU, B TOM
quCIIe:

1) 6a30BbIC JOrHYECKHE JCHCTBH:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYCCKUX SIBICHHI;

OCYIIECTBIIATh CPAaBHEHHE, KIIACCU(DHUKAITNI0O XMMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHMSAM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHICCKUX OTepaIii;

CTPOUTh  JIOTHYECKOE  CYXKICHUE TIOCIIe  TPEABAPHUTEILHOTO  aHaju3a,
BKJTFOYAIOIEE YCTAHOBJICHNE TPUUYNHHO-CIICICTBEHHBIX CBS3CH

co3/aBaTh, MPUMEHSITh U TTPEOOPA30BHIBATh 3HAKW M CHMBOJIBI, MOJICITH U CXEMBI
JUISL PeIIeHUs] y9eOHBIX M TTO3HABATEIBHBIX 3aJ1a4 C TIOMOIIIBIO T1e/1arora;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHUYECKHMX TMPOIECCOB M  HUX
TIOCJIC/ICTBUS,

2) 0a30BbIC UCCIIENOBATEIIBCKHE ICHCTBUS:

C IMMOMOIIBIO TIe1arora MPOBOAUThE XUMHUYCCKUM OIIBIT, HECIIOKHBIN SKCIIEPUMEHT,
JUTSI yCTaHOBJIEHUSI 0COOCHHOCTEN 00bEeKTa N3YUCHUS, TPUUNHHO-CIICACTBEHHBIX CBSI3EH
U 3aBUCUMOCTEH 00BEKTOB MEXIY COOOi;

C TIOMOIIBIO TIEJarora WM CaMOCTOSTEIBHO (GopMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI IO pe3yiIbTaTaM MPOBEICHHOTO HAOIIOACHMS, OTIBITA;

3) pabota ¢ undopMauei:

BBISBIIATE JePUIIMTEI MHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHHSI
IIOCTABJICHHOM 3aJa4M;

16



npeoOpa3oBbIBaTh MH(POPMALIMIO U3 OAHOTO BUAA B APYroi (Tabiuily B TEKCT
M Tp.);

UCKATh UM OTOMpaTh MH(POPMALIMIO WM JaHHBIE W3 UCTOYHHKOB C YYETOM
NPeIIoKEHHON yueOHOM 3a71auM U 3aIaHHBIX KPUTEPHUEB.

OBnafeHue yHUBEpCaIbHBIMU Y4€OHBIMH KOMMYHUKAaTUBHBIMU AEHCTBUSIMMU:

OpPraHM30BbIBAaTh YUYEOHOE B3aMMOJEUCTBUE B TpymIie (ONpeAesaTs oOLe e,
pacupenesnsaTh poii, 10roBapuBaThCs APYT € APYIOM U T. 1.).

C IIOMOUIBIO NEJArora WA CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U NMHCHbMEHHBIE
TEKCThl C KCIOJIb30BAHMEM HIUIFOCTPATUBHBIX MAaTEPHAJIOB Ul BBICTYIUICHUS NEpEn
ayIUTOPUEN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHTEIEM U CBEPCTHHUKAMU; pabOTaTh MHIWBUIYaTbHO U B TPYIIE: HaXOIUTh 00IIee
pelieHre M paspemiatb KOH(JIMKTBI Ha OCHOBE COIVIACOBAHUS IO3MLMN M yyeTa
MHTEPECOB; (POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMM MPOAYKT, IPUHUMATh U Pa3AEIATh
OTBETCTBEHHOCTD U IIPOSIBIISATh TOTOBHOCTD K IPEIOCTABIICHUIO OTYETA IIEpPE IPYIIIOHN.

OBiajieHue YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JI€HCTBUSMU:

oOHapyxuBaTh U (GOPMYJIHPOBaTh YUEOHYIO MpoOJEeMy, ONPENENsITh LENlb
y4eOHOMU JesITeIbHOCTH;

BJIAJICTh OCHOBAMH CaMOKOHTPOJISI, CaMOOLICHKH, IPUHATHS PELNIEHUA U
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOPA B YUEOHON M NTO3HABATEILHOM IESITEIbHOCTH;

COOTHOCHUTHh CBOHM JCUCTBHS C IUIAHUPYEMBIMH pE3YyJIbTATAMH, OCYILIECTBIITH
KOHTPOJIb CBOEU JEATEIBHOCTH B IPOLECCE NOCTHKEHUS PEe3yJbTarad, OIPEICIATh
CHOCOOBI ICUCTBUI B paMKax MPEIJIOAKEHHBIX YCIOBUI U TpeOOBaHUIA, KOPPEKTUPOBATH
CBOU JICHCTBUS B COOTBETCTBUU C U3MEHSAIOIIENCS CUTYalUEN;

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYAalluU U IIPEeJIaraTh IUIaH €€ U3MECHEHUS;

OpeIBUIETh TPYIHOCTHU, KOTOpPHIE MOTYT BO3HHMKHYTh IpPH PEIICHUU yuyeOHOU
3a/1a4y;

NOHMMATh MPHUYUHBI, M0 KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yibTar
JESITeIbHOCTH, OIpEeNessaTh IMO3UTUBHBIE W3MEHEHUS M HalpaBlieHUs, TpeOyromue
najabHenIend padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYrOMY YEJIOBEKY, €r0 MHEHHUIO.

INPEAMETHDBIE PE3VYJIBTATEI

B cocTaBe nmpeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO 0053aTEIbHOTO COJIEPIKAHMS,
YCTaHOBJICHHOTO JaHHOW DenepanbHOil pabouell MporpaMMoM, BBIIETSIOT: HAYyYHbBIE
3HAHWS, YMEHHS W CIOCOOBI JCUCTBUH, crneruduyueckne s y4eOHOro mpeameTa
«XuMus», BUABI JCATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHWS, €0 WHTEPIPETAIHH,
peoO0pa30BaHUIO M MPUMEHECHUIO B PAa3JIMUYHBIX YICOHBIX U HOBBIX CUTYaITUsIX:

MIPEACTABIICHUE O 3aKOHOMEPHOCTSX U I03HABAEMOCTH SIBICHHH TPHUPOIBI,
NOHMMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOH HAyKH KakK o00JacTH
COBPEMEHHOTO €©CTECTBO3HAHMS, KOMIIOHEHTa OOINEeH KYyJIbTypbl M TPAKTHYCCKOMN
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NESTETLHOCTH YEJIOBEKa B YCIOBHUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMHUHU CPEQIN IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMH IMOHATHIHOIO armapara U CUMBOJUYECKOTO SI3bIKa XUMHUU
JUTSL COCTaBlIeHUs (POPMYJT HEOPTAHUUYECKHUX BEIECTB, YPABHEHUN XUMUYECKUX PEaKIUi
(c omopoit Ha anrOpuUTM YYeOHBIX [EWUCTBHI); BIIAJICHUE OCHOBAMH XHUMHUYECKOU
HomeHkJaTypbl (IUPAC u TpuBHanbHON) U yMEHUE MCIOJB30BATHh €€ ISl PEIICHHUS
yueOHO-TI03HaBaTEIbHBIX 3a7]a4 C MOMOUIBIO YUUTENS; YMEHHE HCIOIb30BaTh MOJIETU
JUIsi OOBSICHEHHMSI CTPOCHHUS aTOMOB M MOJIGKYJ IO aJIrOpUTMy C ONOPOM Ha
ONPEICIICHUS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUWA U YMEHHUE C MTOMOIIBI YUUTEIA
MPUMEHATh CHUCTEMY XUMHYECKUX 3HAHUW I YCTAHOBJICHUS B3aMMOCBSI3EH MEXKIY
W3YYEHHBIM MaTEpUAIOM W MpPU TOJYYEHWH HOBBIX 3HAHHWH, 4 TAKXKE B MPOLECCE
BBITIOJIHCHMSI Y4YEOHBIX 3aJlaHW W Tpu paboTe ¢ HCTOYHHKAMU XUMHUYECKON
uH(pOpMaIH, KOTOpasi BKIIIOYAET:

BAKHEUIIINE XUMHUYECKUE IIOHATHS: XUMHYECKUM 3JJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IIPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJAHAS W HEOAHOPOJHAs CMECH,
OTHOCHUTEIIbHBIE aTOMHasi W MOJIEKYJIApHAs MaccChl, KOJIMYECTBO BELIECTBA, MOIJIb,
MOJISIpHAsE Macca, MOJIAPHBIA 00bEeM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJIb (CpeiHss),
XMMHUYECKasi peaklus, pPEakUud COCAMHECHUs, PEAKUUMU PA3JIOKECHUS, pPEaKIuu
3aMeIIeHUs], peaKkIuu 00MeHa, TeIoBOM A(MEKT peaklnu, dK30- U IHAOTEPMUUYECKUE
peaKuuu, pacTBOpP, MACCOBAs JOJISI XMMHYECKOTO AJIEMEHTA B COCIMHECHHH, MAcCOBasd
JIOJISL M TIPOLICHTHAsI KOHLIEHTPAIMs BEIIECTBA B PACTBOPE, SIAPO aTOMA, SJIEKTPUUECKUN
ClIOM atoma, aTOMHas OpOWTallb, PaguyC aToma, BaJEHTHOCTh, CTEMEHb OKHUCJICHUS,
XMMHUYECKAsi CBA3b, JICKTPOOTPULATEIBHOCTD, MOJIAPHAS U HEIMOJSPHAS KOBAJCHTHAs
CBSI3b, MOHHAS CBsI3b, METAJUIMYECKAs CBs3b, KPUCTAJUIMYECKas pelnieTka (aToMHas,
WOHHAsl, MeTaJUIM4ecKasi, MOJICKYJIsIpHasi), MOH, KaTHOH, AHWOH, JJIEKTPOJIUT U HE
ANEKTPOJUT,  AJIEKTPOJUTHYECKAsT JIUCCOIMAIMS, PEaKIMu HOHHOro oOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLHMH, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBJIEHUE, DJIEKTPOJIN3, XUMHUUECKOE paBHOBECHE, OOpaTUMBbIC U
HeoOpaTUMBbIE PEaKIMH, CKOPOCTh XMUMHYECKOW peaKIH, KaTalau3aTop, MPeaeibHO
nonyctumas koHentpauus (I1IJIK), koppo3ust MeTanios, CIiaBsbl;

OCHOBOIIOJIAraroIMe 3aKOHbI XUMUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanuecknii
3akoH /[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUH XHMHUHU: ATOMHO-MOJICKYJISIDHAs TEOpHS, TEOPUS DICKTPOJIUTHUYECKON
JIWCCOLIMALNM, a TAaK)KE MPEACTABJICHUS O HAyYHBIX METOJAax IMO3HAHHUS, B TOM YHUCIE
AKCIIEPUMEHTAIBHBIX M TEOPETUUYECKUX METOJIaX HCCIEAOBAHMS BEIIECTB M M3YUYCHUS
XUMHAYECKUX PEAKLINN;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB
(pamnyc aromMa, DSJIEKTPOOTPHUIIATEIBLHOCTh), MPOCTHIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEeHUST 3JIeMeHTOB B Ilepuoguyeckoil cucreme (B MajbIX MEPHOJIAX M TJIABHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKCHUS
aneMeHTa B llepmoauueckor CHCTEME C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSA
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee Yucio AJIEKTPOHOB),
pacnpeneneHueM 3JEKTPOHOB I0 J3HEPIETUYECKMM YPOBHSM aTOMOB IIEPBBIX TpPEX
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MEPUOOB, KaJus U KaIbIUsl; KIACCUPHUIMPOBATH XUMHUUECKHE IEMEHTHI C OTIOPON Ha
onpeneneHus: Gu3nUecKoro cMbicia HUGPOBBIX JAHHBIX NEPUOUUECKON TaOIUIIbI;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIleCTBa
U XUMHYECKHE PEaKIMU C OMOpPON Ha CXEMBbI; ONPEACNsSITh BAJICHTHOCTh U CTENEHb
OKHUCJICHUSI XUMUYECKUX AJIIEMEHTOB, BUJ XUMHUYECKON CBA3U W THUIl KPUCTALITUYECKOM
CTPYKTYpPBI B COEJIUHEHUSX, 3apsi/l UOHA, XapaKTep Cpelibl B BOAHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBaHHUM), OKUCIUTEIb W BOCCTAHOBUTEIh II0 aJITOPUTMY YYEOHBIX
JNICUCTBUU;

YMEHHE XapaKTepHu30BaThb C OMOPOM Ha cXeMy (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPOA, 030H, BOAOPO, TpaduT, anmas, KpeMHHUH, a30T,
dochop, cepa, xiop, HATpUM, Kanuil, MarHuii, KaJbLUW, aTIOMUHUHN, XKEJIe30) U
CJIOKHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PACTBOPOB (BO/A, aMMHUAK, XJIOPOBOAOPOI,
CEpPOBOJIOPOA, OKCUIBI U THAPOKCUIbl MeTauioB I - I[IA rpynn, amomunus, meau (II),
nuHka, xeneza (II u II1), okcunasr yriepoaa (I u 1V), kpemuus (IV), azota u dochopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMKMCHIBATH C OMOPOM Ha IJIaH U KIIOYEBbIC
CJIOBA; YMEHHUE MIPOrHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTHU
OT HUX COCTaBa U CTPOEHHUS IOCIE MPEABAPUTENBHOIO aHaiMu3a IOJ PYKOBOACTBOM
nejarora, NPUMEHEHUE BELIECTB B 3aBUCMMOCTH OT HUX CBOMCTB, BO3MOYKHOCTb
MPOTEKAHUSI XUMUYECKUX TMPEBPAIICHUI B Pa3IMUHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHMU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPELY;

YMEHUE COCTAaBJIATH MO 00pa3lly, CXeMe, alIropuTMy Y4Ye€OHBIX JIEWCTBHIA
MOJICKYJISIPHBIE M HOHHBIE YPaBHEHHSI peakinii (B TOM YHCIIE PEeaKIMii HOHHOTO OOMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil), WLIIOCTPUPYIOMNUX XUMUYECKUE
CBOMCTBAa M3Y4YEHHBIX KJIACCOB /TPYNN HEOPTaHUYECKMX BEIIECTB, a TaKKe
MOJITBEPKIAOIIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChI
BEIIECTB, MACCOBYIO JIOJI0 XMMHYECKOIO 3JIEMEHTa B COEIMHEHUH, MAacCOBYIO JOJIIO
BEIIECTBA B PACTBOPE, KOJMYECTBO BEIIECTBA M €r0 Maccy, 0ObEM Ia30B C OMOPOMl Ha
oO1mue hopMyJsibl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HaXOJMUTh KOJMYECTBO BEILIECTBA, 00BEM M MacCy PeareHTOB WM MPOYKTOB PEAKIIUU C
OTOpOi Ha 00paszel], aNroOpUTM yueOHBIX JEHCTBUN;

BJIa/ICHNE OCHOBHBIMHU METOJIaMU HAyYHOT'0 MO3HAaHUA (HaOII0ieHne, U3MEpEeHHe,
HKCIIEPUMEHT, MOJCIHPOBAHUE) MPH H3YyUYECHUU BEIIECTB M XUMHYECKHX SIBICHUH C
OMOpOM Ha aJIrOpUTM YYEOHBIX ACUCTBUI; yMeHHE c(OpMYyIHpOBaThH NpoOIeMy U
NPEIJIOKUTh MYyTH €€ PEIHICHHS C TOMOINBI0 TIelarora; 3HaHHWE OCHOB Oe30IMacHOi
paboThl C XWMHUYECKUMH BEIIECTBAMH, XUMHUYECKOW TOCyAOH M JabopaTOpHBIM
000py10BaHUEM;

HAJIMYUE MPAKTUYSCKUX HABBIKOB TUTAHWPOBAHUS M OCYIIECTBICHUS CJICTYIOIINX
XUMHUYECKUX JKCIEPUMEHTOB TOJ PYKOBOJACTBOM YUHUTENsI C OOCYXJACHHEM IjlaHa
PabOTHI MJIM COCTABIICHUEM TAOJIHIIBI:

U3y4EHUE U ONMCcaHue PU3NYECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C (UBUMUECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHNUS XUMUYECKUX PEAKITNN;
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U3y4eHHE CIIOCOOOB pa3zesieHus: CMeceil;

MOJTy4eHUe KUCIOPO/ia U U3yUCHHE eT0 CBOICTB;

MOJTyYeHHE BOJIOPOIa U U3YUICHHE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO Ta3a U U3yU4eHHe er0 CBOWCTB;

MOJTydYeHUE aMMHaKa ¥ U3y4eHHUE eT0 CBONCTB;

MIPUTOTOBJICHHE PACTBOPOB C OIPEIEICHHON MacCOBOHM JOJel pacTBOPEHHOTO
BEIIICCTBA,

WCCJICIOBAHNE M ONHMCAHUE CBOWCTB HEOPTAaHUYECKUX BEIIECTB PA3TMUHBIX
KJIACCOB;

MpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIOpamwka u (eHoadTamenHa) s
oTpeeIeHs XapaKTepa CPeIbl B PACTBOPAX KUCIIOT U IIEI0UYEH;

U3YYCHUE B3aMMOJICHCTBHSI KHCIOT C MeETaulaMH, OKCHIAaMH METaJIJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSIMU, COJISIMH,

MOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHUE OJIHOTO METajlia IPYTUM U3 pacTBOpa COJH;

uccienoBanre aM(pOTEPHBIX CBOMCTB TUAPOKCHIIOB aTIOMUHUS U I[IMHKAQ,

pelieHrue  AKCIEPUMEHTANbHBIX 3a7a4 1o TemMe «OCHOBHBIE — KIIACCHI
HEOPTaHUYECKUX COCTUHEHUNY;

pelIeHHe  JKCIEPUMEHTAIBHBIX  3aJad 10 TeMe  «DJIeKTPOJIUTHICCKAs
JTUCCOLIHALIHS,;

pEIIeHNE IKCIIePUMEHTAIBHBIX 3a/1ad Mo TeMme «BakHeimme HeMeTauTbl U UX
COCTMHCHHUS;

peIIeHNe SKCIEPUMEHTAIBHBIX 3a/ad Mo TemMe «BakHelmme MeTamisl U uX
COCTMHCHHUS;

XUMUYECKHE DKCIIEPUMEHTBI, HILTIOCTPUPYIONINE IPU3HAKK TTPOTCKAHUS PEaKIIHMA
HOHHOTO 0OMEHa;

KaueCTBCHHBIC PEAaKIIMM Ha TPUCYTCTBYIONIME B BOJHBIX pPACTBOPAX WOHBI:
xJjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCHJI-MOHBI, KAaTHOHBI aMMOHWS, MarHwusi, KaJbIus, alFOMHUHUSA, kene3a (2+) u
xenesa (3+), meau (2+), uHKa,

YMECHHE TMPEACTABIATh pPE3yJbTaThl JKCIIEPUMEHTa B (QOpME BBIBOJIOB,
JI0Ka3aTeNIbCTB, TPA(UKOB U TaOJIHI] U BBISBIISITH SMIIMPUYESCKHE 3aKOHOMEPHOCTH,

BJIIAJICHUE MPaBWJIaMU O€30MaCHOTO OOpAIlleHUs C BEIIECTBAMU, UCIIOJIb3yEeMbIMU
B TIOBCEJHEBHON JKM3HHU, a TaKKe MPaBWIAMH TOBEJACHUS B IENIX COCpPEKCHUS
3MI0POBBbS M OKPYKAIOIICH NPHUPOAHOW Cpenbl; IMOHMMaHWEe Bpeaa (OMacHOCTH)
BO3JICHCTBHSI HAa YXUBBIC OPTraHW3MBI OIPEACIICHHBIX BEIIECTB, a TaKXe CIOCOOOB
YMEHBIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS; MOHMMAHUE 3HAYCHUS
KHUPOB, OCITKOB, YTJIEBOAOB ISl OpraHNU3Ma YETIOBEKa;

BJIAJICHUEC OCHOBAMH XHWMHYECKOW TpPaMOTHOCTH, BKIIIOUANOIICH yMCHHE
MPAaBWJIBHO UCIIOJL30BaTh HW3YYCHHBIC BEIIeCTBA M MaTepuaibl (B TOM YHCIIE,
MUHEPAJIbHBIC YIOOPECHHS, METaUTbl ¥ CIUIaBbI, MPOIYKTHI MEPEPaOOTKH TPUPOTHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJisA, MPUPOTHOTO Tra3za, HePTH) B OBITY, CEIHCKOM
XO3SIMCTBE, HAa TPOW3BOJACTBE; YMEHHE MPHBOJUTH MPHMEPHI  IPABHIBLHOTO
WCIIOJIb30BaHMs U3YYCHHBIX BEIICCTB H MAaTEPHUAJIOB,
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YMEHHE YCTaHABJIMBATh CBSA3M MEXIY PEaTbHO HAOII0JaeMBIMU XUMHUYECKHUMHU
ABJICHUSIMU M MPOLIECCaMHU, NPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSCHATH
OPUYUHBl MHOTOOOpPa3usl BEIIECTB;, YMEHUE HHTETPUPOBATh XUMUYECKUE 3HAHUS CO
3HAHUSAMU JPYTUX YUEOHBIX IPEIMETOB C MOMOIIBIO NIEAArora;

IpeJcTaBlIeHUEe O cdepax NpoPecCHOHANBHON JESTEbHOCTH, CBA3AHHBIX C
XUMHEH M COBPEMEHHBIMHM TEXHOJOTMSMH, OCHOBAHHBIMH Ha  JOCTHKEHUAX
XUMHUYECKOM HAyKd; HaJU4uMe OmnblTa paboThl C Pa3IMYHbIMM HCTOYHHKAMU
uH(pOpMallMK MO0 XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHHKH,
MHTEPHET-PECYPChbl) C ONOpPOMl Ha aAIrOPUTM: YyMEHHE OOBEKTHUBHO OLICHHBATh
MH(GOPMAILIMIO O BEIIECTBAX, UX MPEBPAILICHUAX U MTPAKTUIECKOM IPUMEHEHUH.

TpeOoBanusi K NpeIMETHBIM PpPe3yJbTATAM OCBOCHHUS Y4YeOHOIO

npeaMera « XuMHsA», pacnpeaejeHHbIe 0 rogamM 00y4eHust

Pesynbrarel mo romam ¢GopMyIupyrTCS O HPUHLUIY [J00aBIE€HUS HOBBIX
pe3yJbTaTOB OT T0/a K TOJly, YK€ Ha3BaHHbIE B MPEAbIIYIIUX TOAAX IMO3ULUHU, KaK
IPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (Pe3yJabTaThl OUYEPETHOTO rojia
[0 YMOJYAHUIO BKJIIOYAIOT PE3YJIbTAThl MPEABLAYIIHX JIET).

8 KIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IIOHSATHW: aToOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJIHOPOJIHAsI), BAJICHTHOCTh, OTHOCHUTENIbHAS aTOMHAas W MOJIEKYJsipHas macca,
KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast JI0JIsl XUMUYECKOTO dJIEMEHTA
B COCJAMHEHWHU, MOJIAPHBIN OO0OBEM, OKCHUJI, KHCIIOTa, OCHOBaHHUE, COJIb,
*3JeKTPOOTPUIIATEIBHOCT®,  CTENEHb  OKUCJICHUS,  XUMHUYECKas  peakius,
KJaccu(UKaIus peakiuii: Peakiuu COCAUHEHUS, PEAKIMU Pa3NIOKECHHs, PEaKIuu
3aMEIICHMs], PeaKui 00OMeHa, 9K30- U DHJIOTEPMHUUECKUE Peakiuu; *TeroBoi ddext
peakiuu*; sapo aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpouTalb, paanyc aroma,
XUMUYECKasl CBs3b, MOJSIPHAS] W HEMOJSpHAs KOBAJICHTHAsI CBsI3b, HOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PacTBOP, MaccoOBasl JIOJIS BEIIeCTBA (TPOIIEHTHAs KOHIICHTpAIus) B
pacTBope;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TMOHATHN (M. m. 1) m
MIPUMEHSTD 3TH TIOHSTHS TP ONTUCAHUH BEIIECTB U UX MPEBPaICHUH;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHHS (POPMYJI BEIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIHi, 3JIEKTPOHHOTO OanaHca;

OTIPEIENIATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIEHb
OKHUCJICHUSI DJICMEHTOB B OWHAPHBIX COCIMHECHHSIX C OTOPOM HAa OMpENesieHUs, B TOM
YHUCJIE€ CTPYKTYPUPOBAHHBIC; MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIacCy
coenmuHEeHW 1o (opMmysaM; BHUJ XUMHUYECKOM CBs3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTaHWYECKUX COCTUHCHUSIX;

UMETh TIPEACTABICHHE O CHUCTEME XMUMHYCCKHUX 3HAHWH, YMETh C TIOMOIIBIO
YUUTENS MPUMEHATh CUCTEMY XHMHUYCCKHX 3HAHWH, IS YCTAHOBJICHUS B3aWMOCBS3HU
MEXIy U3YYEHHBIM MaTEpPHAIOM U TP TOJYYCHUH HOBBIX 3HAHUM, a TaKKe MpU padboTe
C UCTOYHHMKAMHU XUMHUYeCKOW wuHpopMmaruu. OpHEHTHPOBATHCS B TOHATHAX U
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OTIepUpPOBaATH UMHU HA OA30BOM yPOBHE, TPUMEHSTH TP BHITIOJHEHNUN YU€OHBIX 3aTaHHH
U PEIICHUH PACUETHBIX 3aJa4 C OMOpOil Ha aNrOpUTM Y4EeOHBIX JNEHCTBUN M3YyYECHHbIE
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmaccel, [lepumonuueckuii 3axon [.W.
MenneneeBa, *3aKOH MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJIEKYJIIpHast
Tteopusi. COOTHOCUTH 00O3HAUYEHUS, KOTOphle MMeroTcs B Tabmuue «llepuoanueckas
cucteMa  xumudeckux  osnementoB  JI. V1.  MenneneeBa» ¢ 4YHMCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3aps] sipa,
o011ee YHCIIO 3JIEKTPOHOB M PACIIPEACIICHUE UX 110 3JEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKUE DJEMEHTBl; HEOPTaHWYECKHE  BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YaCTBYIOIIUMX B PEAKIMU BEIIECTB, MO
TEIIoBOMY 3P eKTy, 0 U3MEHEHUIO CTENEHU OKUCICHHUS XUMUYECKUX DIIEMEHTOB) C
OIIOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHWMHYECKUE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOECHUS;
BO3MOKHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBHUSAX MOCIIE
IPEIBAPUTETHLHOTO OOCYKJICHHUS C I1€1arorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOIO 3JIEMEHTa Mo (opMyse COETUHEHHs; MaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOIAUTH PACUEThl MO YPABHEHUIO XMUMHUYECKOW PEaKIUH C
OIIOPOM Ha aJTrOpUTM;

MPUMEHSITh OCHOBHBIC OIEPAIMU MBICTUTEILHON JIEITEIBHOCTH — aHaIu3 MU
CUHTE3, CpaBHEHHUE, O0000IlIeHHe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSA3EH — JJIi M3Y4YEHHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peaKklMii; eCTEeCTBEHHO-HAYYHbIE METOJbl MO3HaHUS — HAONIOJCHHE, H3MEpPEHHE,
MOJICTUPOBAHUE, HKCIEPUMEHT *(pealbHbId M MBICICHHBIN)* TIOJ PYKOBOJCTBOM
neaarora,

CJIeIOBaTh TMpaBWJIAM TOJIb30BAHUS XUMHUYECKOM TOCYIO0M W J1abopaTOpHBIM
o0opyJ0BaHMEM, a TaK)Ke MpaBWiaM OOpallIeHHs C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMU TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYyYEHHUIO U
coOUpaHuI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOJA), HPUTOTOBIICHUIO
pPacTBOPOB C ONPEACIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BEILIECTBA; IJIAHUPOBATH
Y TPOBOJIUTH XUMHUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TOMOUIBIO HHIMKATOPOB (JakMmyc, (eHonapTanenH, METHIOPAHXK U Jp.),
MOATBEPKAAIONMINX KAYECTBEHHBIM COCTaB HEOPraHWYECKUX BEIIECTB (KaYeCTBEHHBIC
peaKlMK Ha UOHBI) MO PYKOBOJACTBOM I1€/1arora.

9 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUNA: XMUMHYECKUU DIIEMEHT,
aTOM, MOJIEKYJIa, WOH, KAaTHOH, AaHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEILECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas peakius,
XUMUYECKasl CBA3b, *TEroBOM 3PQeKT peakuuu, Mojb*, MOJSIpHBIA 00BbEM, PacTBOp;
ANEKTPOJUTHI, HEINEKTPOJIUTHI, IJIEKTPOIUTHUECKAST TUCCOLMAIINS, PEaKIMU HOHHOTO
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oOMeHa, KaTalu3aTrop, *XWMHUYECKOe paBHOBECHE, OOpaTHUMble U HeEoOpaTUMBbIe
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINHN, OKUCIUTEIb, BOCCTAHOBUTED,
OKHCJICHUE W BOCCTAHOBJIEHUE, aJUIOTPOIUs, amMpOTEPHOCTh, XUMHUYECKas CBS3b
(koBaneHTHAsi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYECKash pemeéTka, *Koppo3us
METAJJIOB, CIUIABbl; CKOPOCTh XWMHYECKOM pEakuuu™, TMpeNeabHO JIOIMyCTUMAs
koHueHTpanus (ITJ1K) BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUNA (cM. m. 1) u
MPUMEHSTD 3TU MOHSTHS P ONMCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONb30BaTh 3HAKU W CUMBOJIBI IS (PUKCAIMM PE3yJNbTaTOB HaOIIOACHHUIA,
cocTaBiieHUs] (OpMyJT BEIIECTB M YPaBHEHUH XMUMHUYECKHUX pPEaKIIMid, 3alKCH JaHHBIX
ycioBui 3aga4d. Mcnonbs3oBatk 0003HaueHHs1, uMmeroniuecs B [lepuonnyeckoi cucreme
1 TabJvIle PAaCTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE ISl BBIIIOJTHEHUS
3a1aHUM.

ONPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKHX JJIEMEHTOB B
COCIMHEHMSX PA3IM4YHOIO COCTaBa; IPUHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCYy COEIMHEHMI C ONOPOM Ha OIpPEICNIECHMs, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BUJbl XUMUYECKOW CBSA3M (KOBaJCHTHAs, UOHHAs, METaJJINUYecKas) B HEOPraHUYECKUX
COEIMHEHMSX; 3apsii MOHA IO XUMHUYECKOW (opmyie; XapakTep cpelbl B BOJIHBIX
pacTBOpax KHUCIOT M IIEJIOYEH, *TUI KPUCTAUIMYECKOW PpEmETKH KOHKPETHOIO
BelecTBa™;

packpeiBath  cmbicn  l[lepuoamueckoro  3axkona .M. MeHngeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAaHHE: *OMHUCHIBATH WU XapaKTEPHU30BaTh™ TaOIMYHYIO
¢opmy Ileproanueckoil CUCTEMBI XMMHYECKUX HJIEMEHTOB: Pa3iN4aTh MOHITHUS
«rnaBHas noarpynmna (A-rpynma)» u «mnobouynas noarpynmna (b-rpymma)», manbie u
OOJIpLIME MEPUOIBI; *COOTHOCUTD * 0003HAYEHUS, KOTOPbIE UMEIOTCS B IEPUOIUYECKOMN
Ta0JIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB
(cocTaB u 3apsa aapa, o0LIee YnuCiIo AIEKTPOHOB U paclpeieSieHue X MO JIEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUHN B IpeAesiax MajiblX NEPHUOJOB M TJIABHBIX MOJAIPYIIl C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DBJEMEHTbl; HEOPraHWYEeCKUE BEIIECTBA;
XUMHUYECKHUE peakuuu (M0 YMUCIy U COCTaBy YYacTBYIOIIMX B PEaKIMM BEIIECTB, IO
TEIUIOBOMY 3P (EKTy, 10 U3MEHEHHUIO CTETIEHEN OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME U CIIELM(PUIECKUE XUMUYECKHUE CBOKWCTBA
BEILIECTB PAa3JIMYHbIX KJIACCOB, MOJTBEPXkAasi ONMUCAHWE NMPUMEPAMHU MOJIEKYJISPHBIX U
VMOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C OTIOPON HA CXEMBI;

COCTABJISITh YPABHEHMSI JIEKTPOIUTHUYECKON AMCCOUMALMUA KHUCIOT, LIEN0oYell u
COJICH; TOJIHBIE M COKpAILIEHHBIE YpPaBHEHHUS pPEakUuid MOHHOTO OOMEHa; YpaBHEHMS
peakunii, HOATBEPHKAAIOIINX CYIIECTBOBAHUE T€HETHUECKON CBSA3M MEXKIY BEUIECTBAMU
Pa3INYHBIX KIJIACCOB;

pacKkpbIBaTh CYILHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKiuii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOEHUS;
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BO3MOXXHOCTH TPOTEKAHHsI XUMHUYECKHX NPEBpAIICHUN TMOCIe MPeaBAPUTEIHLHOTO
00CYXIEHUS C MeAaroroM;

BBIYUCIIATE OTHOCHUTENBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (opMysie COCTUHEHHUS; MACCOBYIO JIOJIIO
BEIIECTBA B PAcCTBOPE; MPOBOIAUTH PACUETHI MO YPAaBHEHUIO XMMUYECKON PEaKIHUU C
OTIOPOM Ha AJITOPUTM;

ClleZIoBaTh MpaBUJIaM TOJb30BAHUS XHUMHYECKOW TMOCYAOH U J1abOpaTOpHBIM
0o0OpyJOBaHHEM, a TaKXKe IpaBUjaM OOpAaILIeHUs C BELIECTBAMU B COOTBETCTBHM C
MHCTPYKUHUSMU IO BBIMOJTHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO TOTYYCHHUIO U
cOoOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTO ra3a);

IPOBOAUTH PEAKIUH, TMOATBEPKIAIOIINE KAYeCTBEHHBIM COCTaB pa3IHMYHbIX
BEIIECTB: pACMO3HAaBaTh OMNBITHBIM MMyTEM XJIOpUI- OpOMUA-, HMOAUA-, KapOoHAT-,
dochar-, cunukar-, cynpdar-, TUIPOKCUI-HOHBI, KATHOHBI aMMOHHUS H HOHBI
M3yYCHHBIX METaJUIOB, NPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HEOPTaHMYECKUX
BEILIECTB;

IPUMEHATh OCHOBHBIE OINEpPAlMU MBICIUTEILHON NEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0000IlEHUEe, CHUCTEMAaTU3allil0, BbBIABICHUE  MPUUYUHHO-
CIIEZICTBEHHBIX CBSA3€W — JUIsl M3y4YEHHUs] CBOMCTB BELIECTB M XMUMHUYECKUX PpEaKuil;
€CTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAaHUSI — HAOIIOIEHUE, U3MEPEHHE, MOJIEITMPOBAHUE,
HKCIEPUMEHT (peasibHbIM U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtnueckoe MIaHUPOBAHHE M KOJWYECTBO YACOB, OTBOAMMBIX Ha OCBOCHHE Ka)JIOH TEMbl y4eOHOIrO MpeaMera
«Xumus» DenepanbHOW aJanTUPOBAHHONW OCHOBHON 0Opa3oBaTelIbHOM NpPOrpamMMbl OCHOBHOIO 0OOIIEro oOpa3oBaHUs
00yyYaroluXCcs € 3aI€PKKONA CUXUUECKOTO Pa3BUTHS, B 1LIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM pa3zzaesioM denepaabHOi
pabodeil mporpamMmbl yd4eOHOTO TMpeaMeTra «XUMHUS» OCHOBHOM 00pa3oBaTebHONW MPOTpPaMMbl OCHOBHOTO OOIIETO
oOpazoBanus. [Ipu stom Opranuzanus BIpaBe caMa BHOCHUTh HM3MEHEHHUS B COJCp)KaHUE W paclpeiesieHue yueOHOro
MaTepualia mo rogaM oOydeHHUsl, B MOCIEA0BATEILHOCTh U3YUYE€HUSI TEM U KOJIMYECTBO YaCOB HA OCBOECHHUE KaXKJIOM TEMBI,
OIPEEIICHUE OPraHU3alMOHHBIX (popM 00yueHus U T.1. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUI ONpEAesieTcs] BHIOPAHHBIM
oOpaszoBarenbHOM opranuzauuveil YMK, uHIuBUAYyanbHBIMH TCHUXO(U3MUECKUMH OCOOEHHOCTSIMH  KOHKPETHBIX
obyuaromuxcs ¢ 3P, cTeneHbl0o OCBOGHHOCTH UMHU YYEOHBIX T€M, PEKOMEHAALUAMHU 110 OTOOPY M ajanTaluu y4eOHOro
Marepuaia 110 XUMHUH, [IPEACTaBICHHbIMU B [10SCHUTENBHOM 3aIIUCKe.

[Ipennaraem 2 BapuaHTa HPUMEPHOTO TEMAaTHUECKOTO IUIAaHUpOBaHUS g oOydaromuiics ¢ 3IIP: mnepBsiii

IIPEATIOIIaraeT OCBOCHHE MPOrpaMMBbl B MHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJlacce.
TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBO 9acoB JlesATeIbHOCTH
HaumeHnoBaHnue
Ne JIeKTpPOHHBIE (IM(POBbIE)  YYHTEHA C
pa3aesioB u TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/IbHbIC PECYPChl  YY€TOM
NPOrpamMMsbl padoThI padoThI
NMPOrpamMmsbI
BOCNIMTAHHUSA
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHE MOHATHS Ycranasiisath
,IIOBepI/ITeJILHLIG
XuMHS — BaxkHas OTHOLUEHHS MEXTY
0011aCcThb Y4YUTEIEM U
1.1 €CTECTBO3HAHUS U 5 2 bubnnorexa LOK coysatomnics,
) . https://m.edsoo.ru/7f41837¢ cniocobeTByiomHX
MMPaKTUYICCKOU MTO3UTHBHOMY
BOCHIPUATHIO
JIeSITENLHOCTH YeJIOBEKa B
1.2 BemecrBa u 15 1 but6mmoreka [IOK TpeGoBaHHii 1 PoCH
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XUMHYECKUE pCaKIn

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny

20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB

1 Bosznyx. Kucnopos. 6 bubmuorexa [JOK
) ITousitue 00 oxcumax https://m.edsoo.ru/7f41837¢
29 Bogopoa. Ilonsitue o g bubmmoreka [IOK
) KHUCIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢c
Boga. PacTBopEL.
2.3 HOfI?[TI/IC 00 ’ 5 bubmaorexa LIOK
’ https://m.edsoo.ru/7f41837¢
OCHOBAaHUIX
OCHOBHBIE KJIaCCHI
2.4 HEOPraHUYECKUX 11 Bubmaorexa IIOK
) p . https://m.edsoo.ru/7f41837¢c
COeIMHEHNH
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucreMa xumudeckux 3j1emeHToB /I. U. Menpaesneena.

CTpOGHI/Ie aToMOB. XuMH4YecKas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPeaknumn

[Iepuoanueckuii 3aK0H
u [lepuonnueckas

31 CHCTEMA XMMHYECKUX 7 bubmmoteka [IOK
anemenToB 1. U. https://m.edsoo.ru/7f41837¢
MenpaeneeBa. Ctpoenue
aToma
XuMHYECKas CBS3b.

39 OKucauTenbHO- 3 bubmmoteka [IOK
BOCCTaHOBUTEIILHBIE https://m.edsoo.ru/7f41837c
peakiuu

Hroro no pazneny 15 bubnuorexa LIOK
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YUHTEIIS.
[oGyxnatp
oOyJaronxcs
co0II0aTh Ha YPOKe
00IIEeNPUHATHIE HOPMBI
MOBEICHUSI, IPaBHIIA
o0IeHus co
CTapIINMH
(yaurensmu) 1
CBEPCTHUKAMHU
(oOy4aromumucs).
[lonnepxusath B
JIETCKOM KOJIJIGKTHBE
JICTIOBYIO,
TIPYKEITIOOHYIO
aTmocdepy.
Ctpouts
BOCIHTATEIILHYIO
JIeATENBHOCTD C
Y4ETOM KYJIBTYPHBIX
paznuuuil nerei,
HOJIOBO3PACTHBIX
HHIUBHAYaTbHBIX
0COOCHHOCTEH.
[puBnexaTs BHUMaHUE
00yJaroIIIXCs K
LIEHHOCTHOMY acIeKTy
U3y4aeMbIX Ha YpOKe
SIBIICHHUH, TIOHSATHH,
HPHEMOB.
AnanusupoaTh
peanbHOe COCTOSIHUE
JIeN B yueOHOM Kitacce/
rpyme.

[oGyxnatp
oOyJaronxcs
co0MoaaTs Ha YpOKe
TIPHUHIIMITEL yIeOHOH
JIMCHHUIUTHHBI 1
caMoopraHu3alvy.
Opranu3oBbIBaTh
SKCKYpCHUH, TIOXO/BI,
9KCHEAUIUH H T.II.
Sammmare




PesepBHOE Bpems

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

JIOCTOMHCTBO 1
HHTEPECHI
o0y4aronmxcs,
HIOMOTaTh JICTSM,
OKa3aBIIUMCS B
KOH(IMKTHON
CHUTYaINH W/UIH
HeOJIaronpHsITHBIX
YCIIOBHSIX.
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9 KJIACC

JesiTeILHOCTL YYHUTEJIA € KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Y4€TOM NPOrpaMMbl (uudpossbie)
Kontpoabubie IIpakTnueckue
n/n BOCNIUTAHUA Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO 1 XMMU4YecKHe peaKuu YcranaBnusarh
H 6 HOBepI/ITeHLHLIC
OBTOPCHHUC U JIYOJICHHUC OTHOILICHUS MEXT
1.1 3HaHI/II>'II) OCHOBH}I’;X }[,)a3nen013 5 1 Enbmiorexa IOK YIHTCNIEM 1 ’
https://m.edsoo.ru/7f41a636 | obyuaroummucs,
Kypca 8 Kkiacca CII0COBCTBYIOIIX
15 OCHOBHEIE 3aKOHOMEPHOCTH 4 bubmioreka [IOK Egéﬁ;ﬁﬁ%y
) XUMHYCCKHUX PEAKIIHIA https://m.edso00.ru/7f41a636 = o6yuarommmmcs
DIIEKTPOJIUTHYECKAS TpeboBantii 1
bu6mmoreka [IOK MpOCEO yHuTeNs.
1.3 IUCcCOoLManysI. XUMHUYECKHE 8 1 1 [oGyxaath
https://m.edso0o.ru/7f41a636 ' gyuarommxcs
peakuuu B pacTBOpax
co0JII01aTh Ha
YpOKe
Hroro no pazneny 17 e —
HOpMLI IIOBCACHUA,
Pa3gen 2. HeMeTaJJILI M BX CO€IHHEHUSA npaBua obIeHuA
OO0mias xapakTepuCTHUKa CO cTapuIMMK
2.1 XI/IMI/I‘IGCKII/)IX 3n§MeHTOB VIIA 4 1 Bubmiorexa IJOK (ytirenina) u
) https://m.edsoo.ru/7f41a636 = CBEPCTHHKAMA
rpynisl. ['anorenst (oGyuaromumucs).
[MonnepxxuBath B
OO1ast xapaKTepHUCTHKA STCKO
PATep Bu6morexa [IOK AeTerom
2.2 XHMHYECKHX 3J1eMeHTOB VIA- 6 KOJUICKTHBC
. https://m.edsoo.ru/7f41a636 | nenosyro,
rpynmbl. Cepa 1 €€ coeAMHEHUs ADYKETOBHYI0
OO61mas XapakTepuCTUKA aCTMocq’epy-
TPOUTH
)3 XAMHUYECKHX DJIEMEHTOB VA- 7 1 bu6mmoreka [JOK BOCIIATATEbHYIO
' A https://m.ed /7f41a636 | AesTemsHOCTS ¢
rpynibl. A30T, pocdop u ux ps://m.edsoo.ru a
Y4EeTOM
COEIUHEHHNS Ky TYPHBIX
OO01mas XxapaKTepucTUKa pasiuui fete,
2.4 1 1Y p 8 1 2 brbmorexa HOK 10JIOBO3PACTHBIX U

XUMHUYECKUX d1eMeHTOB [VA-
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rpynmnbl. YTiaepoa U KpEMHUM 1
UX COEJMHEHUS

Hroro no pazneny

Pa3zgen 3. MeTa/iIbI M BX COeTUHEHU S

25

3.1 OO01IMe CBOMCTBA METAJLIOB

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Baxkneiinme MeTayuibl U UX
COE€IUHEHUS

3.2

Hroro no pasaciny

16 1

20

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemectBa u Mmarepuansl B )KU3HU
YeJI0BEKa

4.1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68 4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

0COOEHHOCTEH.
[IpuBnexats
BHUMaHHE
oOyJaronmxcs K
LIECHHOCTHOMY
aCIICKTY
U3y4aeMbIX Ha
YpOKe SIBJICHUH,
HOHSATHIA, TPHEMOB.
AHanm3upoBaTh
peasibHOe
COCTOSIHUE Jiel B
yaebHOM Kinacce/
rpymnme.
[MoGyxnats
00yJaroIIXCst
cobiroath Ha
YPOKE TIPUHIIHIIBI
yaeOHoM
JMCLUIUIUHBI U
CaMOOpraHU3alHu.
Opranu3oBBIBaTh
9KCKYpCHH,
HOXO/BI,
IKCTIETULUH U T.II.
3amuimars
JIOCTOMHCTBO 1
HHTEPECHI
oOyJaronmxcs,
HOMOTaTh JICTSIM,
OKa3aBIIUMCSI B
KOHQIIMKTHOM
CUTYalluH U/Un
HeOJIaronpHUs THBIX
YCIIOBHSIX.
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka Konrpoabnbie IIpakruueckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
| [Ipeamer xumun. Poap XumMuu B KU3HA | bubnmoreka [JOK
yeJoBeka. Teja U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasua
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bubmuorexa [JOK
4 . 1
pasneneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2
5 «II’)a3 eJIeHne cﬁeceﬁ (na mpumepe 1 bubmorera [JOK
! | (1 HpHMED https:/m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
6 ATOMBI M MOJIEKYITb1 ! https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKHUE AIIEMEHTHI. 3HAKU 1 bu6mmorexa [IOK
(CMMBOJIBI) XHMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmiorexa HOK
YIPPHOE I https://m.edsoo.ru/ff0d2d50
10 3aKOH MTOCTOSIHCTBA COCTaBa BELIECTB. 1 bubnnorexa [JOK

Xumuueckas popmyna. BaneHTHOCTb
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dTOMOB XUMHYCCKHX DJICMCHTOB

1 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCJUHCHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKue U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnunoreka [JOK
XUMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTa, Macchl
17 BEILIECTBA 10 YPABHCHUAM XUMHUYCCKUX bubmorexa HOK
HIECTBa O YP https://m.edsoo.ru/ff0dS708
peakmuit
Knaccudukanmss XuMUuecKkux peakimii
18 (coe I/IHqG)?HI/ISIH a3JI0KEHUS e bubmorexa LHOK
A > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONIETUCT O6og[I eHHe U bubmorera [JOK
i ANCT. LJD0DTR https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alus 3HaHUI
20 KonTponbnas padora Nel no teme | bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3nyx — cmechk razos. Cocras
21 BO3 nya Kucnopon — anemeHT u bubmorexa LHOK
AYX3. poA https://m.edsoo.ru/ff0d448e
npocrtoe Bemectso. O30H
2 du3nyecKre 1 XMMUYECKHe CBOMCTBA bubmuorexa [JOK

KHUCJIOpo/ia (peaKIuu OKUCIICHUS,

https://m.edsoo.ru/ff0d4614

32




ropenue). [lonstue 06 okcumgax

Crnoco0bl MoTy4eHus KUCI0po/ia B

bu6mmoreka [IOK

2 .
3 11abopaTopuH 1 NPOMBIIILICHHOCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoi 3 PexT XuMUIEeCKOM
24 peaKkuuu, MOHSITHE O bubnunoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEaKIIUIX
TonnuBo (HedTh, yroiab U METaH).
25 3ar }I3HeI§I/Ie(1];03 o a, CIIocoObI Zro bubmaorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpALICHUS
IIpakTryeckas padora Ne 3 o Teme
26 «1]?[011 eHue 1/112061/1 aHue KUCIOpoda Bubmorexa ITOK
ya - p poza, https://m.edsoo.ru/ff0d4ae?2
W3Yy4YEHUE €ro CBOMCTBY
7 Bonopoa — snemeHT u npocroe bu6mmoreka [IOK
BeniecTBo. Haxoxaenue B pupojie https://m.edsoo.ru/ff0d4dd0
73 DOu3nIecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsATHE O KUCIOTAX U COJIAX Bubmorexa ITOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHsT BOAOPO/Ia B bubnnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTnueckas padbora Ne 4 mo Teme
31 «l?lon eHue I/II():06I/I aHue BOJOpoOaa bubmmorexa LHOK
yi . P AOPOZa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
) MounsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542¢e
Brrunciienus 00bEMa, KOJIMUECTBa
bu6mmorexa [IOK
33 BELIECTBA ra3a 10 €ro U3BECTHOMY

KOJINYECTBY BEIIECTBA MIIN 00BEMY
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Brruncienus o05EMOB ra3oB MO

34 aBHCHHIO PEaKIUK Ha OCHOBE 3aKOHA bubmorexa [IOK
ypas oK & https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 du3nYecKre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 06 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopa kak pactBoputens. HacklieHHbIe
37 u HIéHaCLIleeHHBIIC) aCTBOPBI MH;CCOBaﬂ bubmorexa LIOK
DACTEOPRL https://m.edsoo.ru/ff0dSb40
JIOJISL BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
«IIpuroroBiieHrE PpaCTBOPOB C bubnnoreka [JOK
38 .. . N
OIIpeAeIIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEILLIECTBAY
39 KonTponbnas pabota No2 mo teme | bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuael: coCcTaB, KIaCCU(PUKALINS, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenue U XMMHAYECKUE CBOMCTBA
41 Kncn}g{THHx OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cocTaB, KJIacCupUKaIus, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue U XMMUYECKUE CBOMCTBA bubnnoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bubmuorexa [JOK
44
HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexa [JOK

KHUCIIOT
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Conu (cpeaHue): HOMEHKIATypa,

bu6mmoreka [IOK

46 CIIOCOOBI MOJIYYEHHSA, XUMUYECKHE
¢ i https:/m.edsoo.ru/00ad9474
CBOIMCTBa
[TpakTuyeckas padora Ne 6. Pemenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubmuorexa [JOK
47
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
48 I'enernueckas cBsi3bp MEKy KilacCaMmu bubnunoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0001IeHrEe U CHCTEMATH3AIM 3SHAHUH
m 1t https://m.edsoo.ru/00ad9cb2
KonrponsHasg pabora Ne3 1o Teme
50 "OCH(I;BHBIG KJ'II;CCBI HEOpPraHu4YeCKHX 1 Bubmiorexa IJOK
. P https://m.edsoo.ru/00ad9ela
coeIUMHEHN I
IlepBble MONBITKH KiIacCU(DUKALIUN
51 XI/II\I/)II/I‘IGCKI/IX 3JIEMEHTOB I(?[OH}ITI/IG 0 bubmaorexa IJOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
Ilepuomndeckwnii 3aK0H U
P bu6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XMMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB 1. 1. Meneneena
53 Ilepuopel, rpyIIIbL, 11O b1 Bubmzorexa LIOK
P » TPYIIIEL, TOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
sanep. 3oronsl https://m.edsoo.ru/00ada342
CTtpoeHune 31eKTPOHHEBIX 000JI0UEK
P P . bubnuorexa [JOK
55 aToMOB 2J51eMeHTOB [leprnoanueckoi
https://m.edsoo.ru/00ada6bbc
cuctemsl [. 1. MenaeneeBa
XapakTepHUCTHKA XUMHUYECKOTO
P P bubmuorexa [JOK
56 DJIEMEHTA 110 €r0 MOJI0KEHUIO B

[Tepunonnueckoii cucreme /1. U.

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

3nauenue [lepuoauyeckoro 3akoHa ajs
pa3BuTUA HayKu U npaktuku. . 1.

bubmuoreka [JOK

57 ..
MenneneeB — y4EHBIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpakIaHuH
PesepsHEIil ypok. O0001IIEHNE U
58 CHCTI;MaTmZp us 3HaH1/1114Jl / 1 Bubmuorexa LIOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KourpomnsHaas padora Ned o teme
59 «Ct (I))eHI/Ie aT(I))Ma XUMHYECKas CBA3bY 1 Brommozexa [OK
p aroma. https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHas pabora
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnnoreka [JOK
60
XUMHUYECKHX IJICMECHTOB https://m.edsoo.ru/00adaab8
61 Wonnas xummuueckas CBs3b Bubmiorexa IJOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nossipHas XuMuueckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMHUYECKast bubnuotexa [JOK
CBsI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
4
6 Crenenr, oxncnenns https://m.edsoo.ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
66 OKUCINTEIN U BOCCTAHOBUTEIN Bubmaorexa IJOK
https://m.edso0o0.ru/00adb076
PesepsuEblil ypok. O000IIEHNE 1
67 CI/ICTEMaTI/I?)E}le s 3HaHI/II;IH 10 TEME Bubmiorexa LJOK
1 https://m.edsoo.ru/00ad9cb2
«CtpoeHue aroma. XUMHUYECKAsT CBS3hY
63 PezepBHblit ypok. O600111€HNE U bubmmoreka [IOK

CHCTeMaTHu3alus 3HaHu!
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
[Iepnonrueckuit 3aKoH.

1 IIepuoanueckas cucrema 1 bubnunorexa [IOK
XUMHUYECKHX 31eMeHToB /. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKUX AJIEMEHTOB 1 bubmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl xuMuueckoii CBA3U U TUIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsnas pabora Nel no teme

5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux | bubnmnoreka [JOK
PEAKLHI MO pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOU

7 €aKIIMH HOH}II?FI/IC 0 TOMOI'€HHBIX U 1 bubmorexa [JOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIMIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

g ®DaKTOPHI, BIUSAIONINE HA CKOPOCTh 1 bubmuorexa [JOK
XUMHYECKON PEAKLIUH U ITOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
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peaKIuu

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

Teopus 3NEKTPOIUTUYECKON

bu6mmoreka [IOK

1 .
0 mucconuaiuu. CHIbHEIC U c1a0ble https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMoHHurble ypaBHEHNS PEAKIIUNI Bubmuorexa LIOK
yp peaxt https://m.eds0o.ru/00add448
XMMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHUH B CBETE IIPEACTABICHUI Bubmuorexa LIOK
pea https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 Brommozexa [OK
peal 5 https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOIHAITIHI
14 IMousgaTue o ruaponuse cosei Brommozexa [OK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHe U cUCTEeMaTU3aLUs bubnnorexa [HJOK
3HAHUN https://m.edsoo.ru/00addd12
ITpaxTrueckas padora Ne 1.
16 <<1£)GHI€HI/I€ 3Kcnpe UMEHTAJIBHBIX Bubmzorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KonrtponsHas padora Ne2 o teme
17 «SJIeII:T OJ'II/ITI/EIGCKB.}I HCCOLIAINs 1 Bromuozexa [OK
p A HHALHA. https://m.edsoo.ru/00addec0
XVMUYECKUE peakllui B PacCTBOPax»
O01asg xapakTepucTUKa FaJIOT€HOB.
18 XI/III\I/III/IHGCKI:/IG CBlé))ﬁCTBa Ha IpuMepe Bubmzorexa LIOK
p p https://m.edsoo.ru/00addfe2
xjopa
XnopoBogopoa. CoisHas KUCIIOTAa,
19 XI/IMII/)IqecsH: CﬂOﬁCTBa OJIYUEHUE Bubmzorexa LIOK
’ yd > https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
20 [TpakTiueckast padota Ne 2 o teme bubnnorexka [JOK

«lTonmyueHnue COJIIHON KUCIIOTHI,
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U3y4eHue e€ CBOUCTBY»

Brluucnenus no ypaBHEHUAM

21 XUMHYECKHUX PEAKIIUU, €CIIU OQUH U3 bubmoreka LOK
p ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
2 OO0m1as XxapaKTepucTHUKa 3JIEMEHTOB bubnnoreka [HOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIC MOIU(DUKAIIMH CEPHI.
73 Haxoxnenue cepbl U €€ COeTMHEHUH bubmuoreka [JOK
B NMpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopoj1, CTpOEHHUE, bubnnoreka [JOK
24 .
du3HYECKre M XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHasi KMCIIOTa
25 (1)H3quCKI/IE u XI/II\IZI/I‘ICCKI/IC CBOI;ICTBa bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE TIPOMBIIIICHHOTO CTII0Cc00a
26 MIOJIyYEHUSI CEPHOI KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH cpelibl COETUHEHUSIMH
cepol
7 Breruucnenue MaccoBo#l JOIM BBIXOJ1A bu6mmoreka [IOK
HNPOOYKTa PeaKInu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCTHUKa JIEMEHTOB
73 VA-rpynisl. A30T, paclipOCTpaHEHHE bubnnoreka [JOK
B IIpUpoJie, PU3NYECKUE U https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AmMMmuak, ero pusnyeckue u
- cro ¢ N bubmoreka LIOK
29 XHUMUYECKHE CBOVICTBA, OJYUYEHUE U

IIPUMEHEHHE

https://m.edsoo.ru/00adf004
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[TpakTrueckas padora Ne 3 o Teme

bu6mmoreka [IOK

30 «lTonyuenne aMmMuaka, U3y4eHHUE €ro
Y > 1Y https:/m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, € Gu3nvecKue u bubnmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 0o0peHuil. XUMHYECKOE ’ bubmiorexa LIOK
YAODDCHHIH. . https://m.eds0o.ru/00adf518
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
COCIMHCHUSIMU a30Ta
Dochop. Okcun dbochopa (V) u

33 (1)0(:(%)0 pHa;I KI/ICJ'I((i))Ta q)(1)53n(tlezzxﬂe u bubmorexa HOK

p . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYCHHE
Hcnons3oBanue pochato B
KaueCTBE MHUHEPAIbHBIX YA0OPEHUH. bubnnoreka [JOK

34 o
3arpsi3HeHue NpUPOJHON CPeIbl https://m.edsoo.ru/00adfc20
docharamu
VYrnepon, pacnpocTpaHEeHUE B

35 npu I(;z[e gmnlfiecgl)/le U XUMHYECKHE bubmorera [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcuapl yriaeposaa, ux Gpuznyeckue u

36 XUMHYECKHE CBONCTBA. bu6mmorexa [IOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHI0M yriaepoja (IV)

37 VYronbHast KUcioTa U e€ colu bubmorexa [JOK

https://m.edsoo.ru/00ae006c
[Tpaktuueckas padota Ne 4 mo Teme
33 "TTosrydyeHune yrieKucioro rasa. bubnuoreka [IOK

KauectBennas peaxius Ha kapOOHaT-
noH"
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HCpBOHa‘IaJIBHBIe MOHATHS 00

39 OpraHNYeCKHX BEIIeCTBaxX KakK O bubmorexa LJOK
p https://m.edsoo.ru/00ae054¢e
COEMHEHUSX YIIIepPoIa
40 Kpemuuii u ero coequHeHust Enbmiorexa IOK
P https://m.edsoo.ru/00ac080a
[TpakTrueckas padora Ne 5. Pemenne

A1 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnmoreka [JOK
«BaxkHelne HeMeTaIbl U UX https://m.edsoo.ru/00acObf2
COEIMHEHU S
KonTponbnas padora Ne3 mo teme

42 ((BaH(I;IGfIMHe EeMeTannm " UX 1 Brommozexa [OK

https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUCCKUX
3JIEMEHTOB — METAJLIOB.

43 MerTtannuueckas CBs3b U bubmuorexa [JOK
METAJUINYECKAsT KPUCTAILINYECKAs https://m.edsoo.ru/00ae103e
peumérka. Pu3n4YecKue CBOMCTBA
METAJLJIOB
XHUMHUYECKHEe CBOMCTBA METAIJIOB.

44 DIEKTPOXUMUUECKUN PSI bubmaorexa [IOK

P . p https://m.edsoo.ru/00ael 156
HaIpsKEHUH METaJIOB
O61ue crnocoObl MOTyYeHUs
MertaioB. CriaBel. Beruncienns mo

45 aBHEHUSIM XUMUYECKUX PEeaKIUi Bubmaorexa IJOK
Yp p ’ https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COJECPIKHUT
pUMecH

46 ITorsgaTue 0 KOPPO3NU METAILIIOB Bubmiorexa LJOK

PP https://m.edsoo.ru/00ae1278
Bbub6anorexa LIOK
47 [Ienounkie METaIBI 1

https://m.edsoo.ru/00ae14b2
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OKcuabl ¥ THAPOKCUIBI HATPUS U

bu6mmoreka [IOK

48
Kalius https://m.edsoo.ru/00ae14b2
49 [[{erouHO3eMeNbHBIE METAIIBI — bubnmoreka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxneime coenuHeHNs KaJIbIU bubmorexa LJOK
e I https://m.edsoo.ru/00ael5e8
51 O0001IeHNE U CHCTEMATU3AINS
3HAHUU
JKécTkocTh BOABI M CIOCOOEI €€ bubmuoreka [JOK
52
YCTpaHEHHUs https://m.edsoo.ru/00ae1886
ITpaxTrueckas padora Ne 6 1o Teme
53 ")IIZéCTKOCTI) BOpBI A METOJIBI €€ bubmiorexa IJOK
" o A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bubmuorexa [JOK
>4 AMIOMHHNH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOCTBA OKCHIA U bubnuoreka [IOK
55
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
36 Keneso https://m.edsoo.ru/00ac1d86
57 OKcupl, THAPOKCUIBI U COJIM JKeJle3a bu6mmoreka [JOK
(II) n xene3a (I1I) https://m.edsoo.ru/00ae35e6
53 O00011IeHNE U CUCTEMATH3AINS
3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnmnoreka [JOK
«Baxueume MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHU»
Brrunciaenus mo ypaBHEHUAM
P . bubnmuorexa [JOK
60 XUMHUYECKHUX PEAKIIHiA, €CIU OJIUH U3

PCarcHToOB /1aH B M30BITKE UIIH
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COJICPKHUT IpUMeECH. Bbrancienus
MacCOBOM JI0JIH BBIXO0JIA MTPOYKTa
peakiuu

O00011eHUE U CUCTEMATU3 AL

61 . 1
3HAHUI
Kontponbnas pabota Ne4 o teme

62 «BaxkHenmme MEeTaJlJIbl U UX 1 1
COCTMHEHUS»

63 BemecTBa u matepuaisl B 1 bubmuorexa [JOK
[IOBCEIHEBHOM KU3HU YeI0BEKa https://m.edsoo.ru/00ae3£50
XUMHUYECKOE 3arpsi3HEHUE bubnnoreka [JOK

64 . 1
OKpYXKarollen cpeabl https://m.edsoo.ru/00ae4270

65 Posib xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edsoo.ru/00ae4270

66 Peseprublit ypok. O6o0IeHNE U | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c

63 PesepsHblit ypok. O60011eHMEe 1 | bubnuoreka [IOK
cUcTeMaTU3alus 3HaHuH https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 63 4

I[TPOTPAMME

44




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»
» Xumus, 9 kinacce/ ['abpuensa O.C., Octpoymon U.I"., Cnaakos C.A.,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

3bikoBa E.B. CoopHuUK 3a/1a4 U ynipakHEHUH 10 XUMUU. 8-9 Kilacchl: yueOHOe
nocobue. M.: BUHOM

Xumusi. COOpHUK 33/1a4 U yIIpaXHEHUH. 8 Kitacc: yue0. mocodue s
obmmeoopazosar. opranuzanuit/ O.C. I'abpuensu, U.B. Tpurybuax. M.:
[Ipocsemenue.

CeepanoBa H.J[. COopHuUK 3a/1a4, yIpa>KHEHUI U TECTOB MO XUMHH: 8-9
kiaccel: k yueOnukam O.C. INabpuensna, M.I'. Octpoymona, C.A. Cnaakosa.
M.: U3paTenscTBO "OK3amen"

['onuapyxk O.1O. lugaktnueckue marepuainl o xumuu: 8 kinacc. PI'OC. M.:
N3narensctBO "OKk3amen""Ps6oB M.A. TecTbl o xumuu: § Kjacc: K yueOHUKY
O.C. T'abpuensua, .I'. OctpoymoBa. M.: M3narenscTBo "DK3ameH"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Tpenaxep «O0naxo 3Hauuit» https://www.imumk.ru/offer/9022

Buptyanbsnas naboparopus https://content.edsoo.ru/lab/subject/4/

Vpoxu xumuu Ha POIII https://resh.edu.ru/subject/29/

DJEeKTPOHHBIN OaHK 3aJJaHUM JUI OLlEeHKU (YHKIMOHATIBHON IPaMOTHOCTH
https://fg.resh.edu.ru/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

OtkprIThIil Oank 3amanuit OI'D https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

OneMeHTH! O0JIBIION HayKu elementy.ru

u¢posoii cepuc «Jlomamuue 3aganus https:/ https://media.prosv.ru/
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