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INIOACHUTEJIBHASA 3AIIMCKA

[TporpaMma Mo X¥MHM Ha YPOBHE OCHOBHOTO 001ijero o6pa3oBaHUs COCTaB/ieHa Ha
OCHOBe TpeOOBaHWM K pe3yjbTaTaM OCBOEHHSI OCHOBHOM 00Opa30BaTe/bHOM IPOrpaMMBI
OCHOBHOT0 00111ero obpa3oBanus, npeacTtaBaeHHbIX B @T'OC OO0, a TakKe Ha OCHOBE
degepanbHOl paboueit TTpOrpaMMbl BOCITUTAHUS M C YUETOM KOHIIETII[MY TTPero/jlaBaHust
yueObHOTO TipegMeTa «XHMHUSI» B 00pa3oBaTeNbHBIX OpraHu3alusax Poccuiickoi
DepepaLui.

ITporpaMma Mo XMMHH Ia€T MpeZiCTaB/IeHre O Iesisix, 00Iel cTpaTeruu o00yJueHws,
BOCTIMTAHUS U Pa3BUTHsT 00yUarOIMXCsl Cpe/iICTBaMH YueOHOTo TIpeMeTa, YCTaHAB/IMBaeT
o0si3aTesibHOe TIpeJIMETHOE COjiep)KaHue, TpeAyCcMaTpUBaeT pacripefie/ieHue ero To
KJIacCaM U CTPYKTYPHUPOBaHUE MO pa3jesiaM U TeMaM MPOrpaMMbl M0 XUMUU, OMIPeeIsieT
KOJINUEeCTBEHHbIE U KadyeCTBEHHbIe XapAKTEPUCTUKW COJEP)KaHUsl, PEKOMEeHJyeMYO
MoC/e/loBaTeTlbHOCTh ~ W3Y4UeHUsT  XUMUM € YYETOM  MEXIpPeJMeTHbIX U
BHYTPHUIIPEIMETHBIX CBsI3eM, JIOTMKK yueOHOro Tpoliecca, BO3PAaCTHBIX OCOOeHHOCTeM
oOyuJaroluxcs, ornpejie/nisieT BO3MOKHOCTH TIpeiMeTa AJis peanv3aliud TpeboBaHUM K
pe3yJ/ibTaTaM OCBOEHHsI OCHOBHOM 0Opa3oBaTe/IbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO
ob1jero obpa3oBaHusl, a TakXe TpeOOBaHMM K pe3y/bTaTaM 00yueHUss XMMHUH Ha yPOBHe
1Lje/led u3yueHusl TipeJjMeTa ¥ OCHOBHBIX BH/IOB yueOHO-TI03HaBaTe/JbHOMN [1esiTeIbHOCTH
00yyaroIIerocst o 0CBOEHUI0 yueOHOT0 Co/lep>KaHUS.

3HaHUWe XUMWUMU CJIY)KAT OCHOBOW [  (POPMUDOBAHUSI MUPOBO33DEHMUsI
oOyuaroIierocsi, ero TpeJAcCTaB/ieHUd 0 MaTepHUa/JbHOM eJUHCTBE MHpPA, Ba)KHYIO POJIb
urparoT (GopMUpyemMble XMMHeM Tpe/iCTaB/IeHHsI O B3aMMOIIPEBPaIl[eHUsIX SHePTUU U 00
9BOJIIOLUY BEILeCTB B TIPUPO/ie, O MYTSX PelleHus I100albHbIX MPoOIeM yCTOMUHMBOTO
pa3BUTHs Ye/iOBeueCTBa — ChIPDbEBOM, SHEPreTUYeCKOW, MUILEBOM WU SKOJO0THYeCKOU
6e3oracHoCTH, TIPOOJIEM 3/[paBOOXPaHEHUS.

N3yueHne XUMHU:

CrocobCTByeT peanu3aliii BO3MOYKHOCTeW [jiss caMOpa3BUTUS U (POPMUPOBaHUs
KY/JbTYDPbl TMUHOCTH, eé 0011el U hyHKI[MOHATbHOW IPaMOTHOCTH;

BHOCUT BK/IaJ, B (OpPMHUDOBaHHE MBIIUIEHHS W TBOPUYECKUX CIIOCOOHOCTEM
oOyuaroluxcs, ~ HaBBIKOB WX  CAMOCTOSITEJIbHOM  y4eOHOW  JesiTe/IbHOCTH,
JKCTIePUMEHTANbHBIX W UCCAe/loBaTebCKUX yMeHUW, HeoOXOAUMBIX Kak B
MOBCeJHEBHOM KU3HH, TaK U B NMPO(PECCUOHA/IbHOM AesiTeTbHOCTY;

3HAaKOMMT CO CIeLU(PUKON HayUHOTO MbIIJIEHUS], 3aK/IaJibIBaeT OCHOBBI 11eJIOCTHOT'O
B3I/Isf/la Ha €UHCTBO TMPUPOJbI U UesiOBeKa, SIB/SIETCS OTBETCTBEHHBIM STalioM B
(hopMHpOBaHUU eCTeCTBeHHO-HAayUHOM rPAMOTHOCTH 00y4JaroIruxCs;

crocobcTByeT (hOpMHUPOBAHUIO IIeHHOCTHOT'O OTHOIIEHUS K eCTeCTBeHHO-HayUHbIM
3HaHUSIM, K TPUPOJie, K UeioBeKy, BHOCHUT CBOW BK/AZ, B 3KOJOrMUeckKoe obOpa3oBaHUe
oOyyarouxcs.



NaHHble HarpaBieHusi B 00yueHMM XUMUK O0ecreurBarOTCs — crieluduKoi
cojiep)kaHusl yueOHOro rpeiMeTa, KOTOPBINA SIB/ISIETCS Tefaroruueckyd afjanTUPOBaHHBIM
oTpa>keHreM 0a30BOM HayKH XMMUHU Ha OTIpe/ie/IEHHOM JTarle eé pa3BUTHS.

Kypc xvMuyd Ha ypOBHE OCHOBHOTO 00iiero oOpa3oBaHWsS OpHWEHTHMPOBaH Ha
ocBoeHHe OOyUarol[UMHUCS CHUCTeMbl TlepBOHAualbHbIX TIOHSATHH XWMHH, OCHOB
HEeOpraHuyecKod XMMHH U HEKOTOPBIX OT/Ae/NbHbIX 3HAUMMbIX TOHSITHUM OpraHU4YecKOu
XUMUHU.

CTpyKTypa cofiep)KaHusi TIporpaMMbl MO XUMHM CGhOpMUDOBaHa Ha OCHOBe
CUCTEMHOTr0 MojxoAa K eé usyuenuto. Cojiep>kaHre CK/IaJblBaeTCs U3 CUCTeMbI TIOHATUN
0 XUMHUUECKOM 3JIeMeHTe U Bell[eCTBe U CUCTeMbI MOHATUM 0 XUMUUeCKou peakiuu. Obe
3TU CHUCTeMbl CTPYKTYPHO OpPraHM30BaHbl MO MPUHLUIY [0C/Ie0BaTe/bHOTO Pa3BUTHUS
3HaHWI Ha OCHOBE TeOPeTHUYEeCKUX Mpe/ICTaB/IeHUI pa3HOTr0 YPOBHSI:

— aTOMHO-MOJIEKY/ISIDHOTO yUeHUs1 KaK OCHOBBI BCEI'O €CTeCTBO3HAHMUS;

— [lepuoguueckoro 3akoHa [i. 1. MeHpeneeBa Kak OCHOBHOTI'O 3aKOHa XUMUU;

— YUYeHUsI O CTPOEHUM aTOMa U XUMUUeCKOM CBSI3U;

— Mpe/icTaB/ieHuH 00 3/1eKTPOIMTUUECKON AUCCOIMALIUU Bell[eCTB B paCTBOPAX.

TeopeTrueckure 3HaHWS PACCMATPUBAKOTCSI HA OCHOBE SMIMPUUECKU TMOJ/TyYeHHbIX U
OCMBIC/IEHHBIX (DaKTOB, Pa3BHBAIOTCs MOC/e0BaTebHO OT OJHOTO YPOBHS K DYTOMY,
BBIMO/HASL ~(YHKUMKM OOBSICHEHHWST W TIPOTHO3WPOBAHUS CBOMCTB, CTPOEHUSI U
BO3MOXXHOCTEM MPaKTUYeCKOro MPUMeHEeHUs U MOTyYeHUs U3yUyaeMbIX BelleCTB.

OcBoeHHe MPOrpamMMbl TI0 XUMUU CIIOCOOCTBYET (POPMUPOBAHUIO Mpe/CTaB/IeHHUs O
XMMUUECKOM COCTaB/Isitoleld HayYHOW KapTUHBI MHpa B JIOTUKEe €€ CUCTEMHOM MPUPO/bI,
LeHHOCTHOTO OTHOIIIeHUsI K HayUHOMY 3HaHUIO U MeTo/laM TM03HaHus B HayKe. V3yueHue
XUMUH TIPOMCXO/IUT C TMIPUBJIEUEHNEM 3HaHUM U3 paHee U3y4YeHHbIX yueOHbIX MTPeJMEeTOB:
«OkpyKatou Mup», «bronorus. 5-7 knaccel» 1 «®dusuka. 7 Knace».

[Ipy u3ydyeHWM XUMHK TIPOUCXOJUT (POPMUPOBAHME 3HAHWKW OCHOB XWMUUECKOU
HayKM Kak 00/lacTh COBPeMEHHOTrO eCTeCTBO3HAHUS, TPAaKTUUYeCKOH JesTebHOCTU
yejioBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MMPOBOW Ky/bTYpbl. 3afaua ydeOHOTO
rpefMeTa COCTOMT B ()OPMHUDOBAHHWM CHUCTEMbl XMMHUYECKMX 3HAaHUM — Ba)KHEUILINX
(hakKTOB, TIOHATUM, 3aKOHOB W TEOPETHYECKHX TIOJIOKeHUM, AOCTYMHBIX 0000IIeHHit
MHMPOBO33DEHUYEeCKOr0 XapaKTepa, si3blka HayKu, B MPHOOILEHNMM K HayuHbIM MeTo/aM
MO3HAaHUS TPU W3yUeHWU BelleCTB U XUMUUECKUX peakluid, B (OpMHUPOBaHUU U
pa3BUTHHU TIO3HABaTe/IbHbIX YMEHWM U WX TIPUMeHeHWH B yueOHO-TIO3HaBaTe/IbHOU U
yueOHO-HMCCIe[oBaTeTbCKON JesiTeTbHOCTH, OCBOEHUHU TTpaBU/l 0e30macHOro obpartieHust
C BeljecTBaMH B MMOBCEJHEBHOM YKU3HHU.

[lpy u3yyeHUM XUMUU Ha YPOBHe OCHOBHOTO 00ilero o0Opa3oBaHMsI Ba)KHOE
3HaueHUe MpruoOpesy Takue 11e/d, Kak:



— ¢dopMupoBaHUWe  WHTeJJIeKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
camMoo0pa30oBaHWiO, COTPYJHHUYECTBY, CaMOCTOSITeJTbHOMYy TIDUHSTUIO  pelleHHH,
CTI0COOHO¥ a/IarTHPOBATHCS K OBICTPO MEHSIIOIIUMCS YC/IOBUSIM JKU3HU;

— HarpaB/IeHHOCTb 00yueHHsI Ha CHCTeMaTHUecKoe ITPHOOIeHre 00yJaroluxcs K
CaMOCTOSATE/IbHOM T03HaBaTe/JbHOW [1eAITe/TbHOCTH, HAy4YHbIM MeETO/aM [03HaHUS,
(hopMHPYIOLLMM MOTUBALIUIO U Pa3BUTHeE CTIOCOOHOCTeN K XUMUU;

— obecrieueHre YyC/IOBUM, CIIOCOOCTBYIOIIUX IIPHOOPETEHHI0 O0yJaroIMMUCs
OMbITa pa3HOOOpa3HOU JlesITe/IbHOCTH, TI03HAHUS M CaMOTIO3HAHUsI, K/TFOUeBbIX HaBBIKOB
(K/TFOUeBBIX KOMITETEHIIUM), UMEIOIUX YHUBepCaJbHOe 3HaueHue /IJis Pa3/TMUHbIX BUIOB
JlesiTeTbHOCTH;

— (hopmupoBanHue 0011[el PyHKIIMOHATBHON U eCTeCTBeHHO-HayYHOM TPaMOTHOCTH,
B TOM UHC/Ie YMeHH OObSICHATh U OL[eHUBATh SIBJIEHUS] OKPY/KalOI[ero MrUpa, UCTIONb3ys
3HAaHUS W OMbIT, TMOJyUYeHHble TPU W3YyUeHUU XUMHUHW, TPUMEHSATb WX MpPU pellleHur
1po6JieM B TIOBCeIHEBHOM >KU3HU U TPY/JOBOM ZeSITe/IbHOCTH;

— (opmupoBaHre y 00yuaroluXxCs T'YMaHHCTHUYEeCKMX OTHOIIEHWM, TMOHUMaHUs
L[EHHOCTA XWMHUYeCKUX 3HaHWM [Jid BbIPAOOTKM SKOJOTMUYECKH Iieieco00pa3Horo
ToBefieHUsI B OBITY U TPYZOBOH ZeSTebHOCTU B LIe/ISIX COXPaHeHHUs] CBOEro 37I0POBbS U
OKpY’Karolel MPUPOJIHOU Cpe/ibl;

— pasBUTHe MOTHMBALMM K OOyueHuto, CrocoOHOCTei K CaMOKOHTPOJIIO W
CaMOBOCTIMTAaHHIO Ha OCHOBe yCBOeHHsI 00llleuesioBeueCKUX IIeHHOCTel, TOTOBHOCTH K
0CO3HAaHHOMY BLIOODPY PO/ ¥ HAIIpaBJIEHHOCTH JlaflbHeMIero o0yueHusl.

OO0i1lee yMC/IO YacOB, OTBEJIEHHBIX JJIsI W3yueHUsT XUMHM Ha YPOBHE OCHOBHOTI'O
obiriero obpa3oBanusi, coctassisieT 136 yacoB: B 8 Kiacce — 68 yacoB (2 yaca B HeZIe/i0),
B 9 Knacce — 68 yacoB (2 yaca B HeJieJit0).



COJEPXAHUE OBYUEHUSA

8 K/IACC

ITlepBoHaua/bHbIe XUMHUYECKHE TOHATHS

[TpeameT xumun. Poib XMMHHY B XKU3HU YesioBeKa. XUMHS B CUCTeMe HayK. Tena u
BelllecTBa. Pu3nUeCcKre CBOMCTBA BeLeCTB. ArperaTHoe COCTosiHue BellecTB. [ToHsATHe
0 MeTo/lax I03HaHWs B XWUMMU. UucThie BeljecTBa U cMecu. CrocoObl paszeneHUs
cMecen.

ATOMBI U MOJIEKYJIbl. XUMUUYECKUe 371eMeHTbl. CUMBOJIbI XUMHAUECKUX 37IEMEHTOB.
[IpocTeie U c/i0XKHBIE BellleCcTBa. ATOMHO-MOJIEKYJ/ISIDHOE YUeHHUe.

Xumuueckasi ¢opmysia. BaneHTHOCTb aTOMOB XWMHUUECKHX 3/IEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHocuTenbHass aToMHasi Macca. OTHocuTe bHas
MoJIeKy/IsipHast Macca. MaccoBasi J0J11 XMMUUeCKOTO 3/IeMeHTa B COeIMHEHNH.

KomvuectBo BeljectBa. Mosib. MoJisspHass Macca. B3auMoCBSI3b KOJIMUeCTBa,
MacChl U UMC/ia CTPYKTYPHBIX eAUHUL] BelljecTBa. PacuéTel 1o dopmysiaM XUMUUYECKHUX
COoeJUHEeHUU.

du3nuecKkre W XUMUUYECKUe SIBJeHWs. XMMHUUeCKas peaklus U eé TpHU3HaKU.
3aKOH COXpaHeHUsI MacChl BeIlleCcTB. XuMHUecKhe ypaBHeHHMs. Kiaccudukaiys
XUMHUUeCKUX peakluii (coeJuHeHUs], pa3/ioyKeHusi, 3amellleHusi, 0OMeHa).

Xumuueckuti IKcnepumenm:

3HAaKOMCTBO C XWMHWUeCKOW TIOCyZioM, TIpaBWiaMyd paboThl B Js1abopaTopuu u
npuémMamMy obpareHusi ¢ jabopaTOpHBIM 000pyZOBaHHEM, H3yueHHe U OIMCaHue
¢bu3nuecKUx CBOWMCTB 00pa3l[0B HeOpraHWYecKuX BellecTB, HabmrofeHre (GU3NUeCKUX
(MaB/ieHMe BOCKa, TasHWe JibJla, pacTUpaHWe caxapa B CTYMKe, KWIEeHWe W
KOHJIeHCal[isi BOJIbI) W XUMUUeCKHMX (FOpeHMe CBeud, M[pOoKaiuBaHUe MeaHOU
TIPOBOJIOKH, B3aMMOJIEMCTBHE Mejla C KUC/IOTOW) siBJieHWH, HaOmofieHue U OIiCaHue
MPH3HAKOB MPOTEKaHUsI XMMHUUeCKUX peaklui (pa3/iokeHue caxapa, B3auMOJenCTBUe
CepHOM KHUCIOThI C XxjopuzioM Oapus, pasnoxkeHue rugpokcuza Menu (II) mipu
HarpeBaHWH, B3aUMO/IeiCTBUe Keyie3a ¢ pactBopoM comu meau (II), u3yueHue crioco6oB
pa3fieJieHUsi CMecCel: C TIOMOILIbKD MarHuTa, (UIbLTPOBaHWe, BbIllApHBaHUE,
JUCTWIISIMS, XpoMartorpadusi, TIpoBe/leHHe OUKMCTKYA TTOBapeHHOW CO/M, HabmozeHve
Y OMNMCaHWe pe3y/bTaTOB TMPOBEJEHUs OIbITa, WITHOCTPUPYIOIIEr0 3aKOH COXPaHeHUs!
MaccChl, CO3/JaHhe MoJie/ied MOJIeKYJI (I1apOCTep;KHEBBIX).

Ba)kHelliue npejCcTaBUTe/ M HEOPraHUYEeCKUX BellecTB

Bo3gyx — cMmech rasos. CocraB Bo3ayxa. Kucimopon — 371eMeHT U IIPOCTOe
BelllecTBO. Haxox/ieHre Kuciaopoja B Tipupoje, ¢pusndeckue U XMMUUeCKUe CBOMCTBa
(peakiuu  ropeHusi). Okcupapl. [IpumeHeHue Kuciopoga. CriocoObl  MOJyUeHuUs
KHMC/IOpo/ia B JlabopaTopuM ¥ MPOMBIILIEHHOCTH. KpyroBopoT Kuc/iopo/ia B MpUpPO/IE.
O30H — a/uI0TpOMnHast MoAU(PUKAaLUs KUC0OPOo/a.



TernnoBoii 3pPeKT XuMUUecKoi peaki[uy, TEPMOXMMHUUYECKHWe ypaBHEHUs], 9K30- U
SHAOTEpMUYECKUe peaklvu. TOIIMBO: Yok U MeTaH. 3arpsi3HeHre BO3/yXa, YCUJIeHUe
NapHUKOBOTO 3¢ deKTa, pa3pylieHrue 030HOBOTO CJIOS.

Bogopon — ssnemeHT ¥ mpocTtoe BellecTBO. HaxoxzeHue BOZOpoAa B MpUpO/Je,
¢du3nueckre U XMMUUeCKUe CBONCTBA, pUMeHeHue, criocobbl mosyueHusi. KUCIoTel U
COJIN.

MousisipHbiii 00BEM ra3oB. PacyéThbl M0 XUMUUECKHUM yPaBHEHHSIM.

dusnueckre CBOMCTBA BOAbL. Boza kak pactBoputesib. PacTBopel. HackllieHHBIE 1
HEHaCbIILeHHbIe PACTBOPBL. PaCTBOPMMOCTH BellleCTB B BoZie. MaccoBasi 10151 BeljecTBa
B pacTBope. XMMHUeCKre CBOMCTBA BoAbl. OcHOBaHUs. Po/ib pacTBOPOB B MPUPO/JE U B
JKU3HU yesioBeKa. KpyroBopoTt Bobl B IIpypo/e. 3arpsisHeHue MpUpoHbIX BoA. OxpaHa
Y OYMCTKA NPUPOJHBIX BOJ.

Knaccudukaiyss HeopraHuueckKux coeguHeHuu. Okcuapl.  Knaccudukaiius
OKCH/IOB: cosieobOpa3yoriye (oCHOBHBIE, KUCJIOTHBIE, ampoTepHbie) U
Heconeobpa3yrorue. HomeHkmaTypa okcuioB. dusnyeckrve U XUMUUeCKHe CBOMCTBA
okcyioB. [TosyyeHre OKCU/IOB.

OcHoBanusi. Knaccudukaliyss OCHOBaHMM: IIE/I0UM U HepaCTBOPHMMbie OCHOBAHUSI.
HomeHknaTypa ocHoOBaHui. @®u3nueckhe UM XHMHUUeCKHe CBOWCTBA OCHOBaHWM.
[TonyueHre OCHOBaHUH.

Kucnotel. Knaccudukanusi kucnor. HomeHnknatypa kuciaor. Pusnueckue u
XUMHUeCKre CBOMCTBa KUCIOT. Psg aktuBHOCTU MeTasiioB H. H. Bekerosa. [Tonyuenue
KHUCJIOT.

Comu. HomeHknaTtypa cosed. Pu3nMueckue M XUMHAUECKHe CBOWCTBA COJIeM.
[Tonyuenue cosen.

['eHeTHMUeCKasi CBA3b MeXX/1y K/IaCCaMU HeOPraHUYeCKUX COeJVHEHUM.

XumuuecKuti 3KcnepumeHm:

KaueCTBEHHOe OIpefiesieHre COJepKaHWs KHCI0poJa B BO3AyXe, MOJIyYeHue,
coOupaHue, paclio3HaBaHWe W M3yueHHWe CBOWCTB KUCJIOpOAa, HabstojeHue
B3aHMMO/IelICTBUSI BellleCTB C KUCJIOPOJIOM M YCJIOBUSI BOSHUKHOBEHMSI U TIpeKpallleHust
roperus (To)kapa), O3HaKOMJ/IeHWe C oOpa3ljaMH OKCH/JOB W OIHMCAHWe WX CBOMCTB,
roslyueHue, cobupaHue, pacrio3HaBaHWe M H3yueHHe CBOWMCTB BOJopofia (TOpeHuUe),
B3aMMO/IeiCTBMe BozopoAa ¢ okcuaoM Menud (II) (BO3MOXKHO MCIOJ/Ib30BaHUE
BUJleOMaTepuasioB), Hab/roZeHre 00pa3lloB  BeIeCTB  KOJWYECTBOM 1  MOJb,
HCCie/JoBaHe O0COOEHHOCTeH pacTBOPEHHS BEIeCTB C PA3/IMYHOW PaCTBOPUMOCTHIO,
TPUrOTOBJIEHWE PpACTBOPOB C OIpeJeJIeHHOM MaCcCOBOW [0JieM pacTBOPEHHOIO
BelleCTBa, B3aWMO/IEMCTBME BO/Ibl C MeTa/jlaMUd (HaTpueM U KajibljueM) (BO3MO>KHO
WCIO/Ib30BaHKe  BU/IeOMATepHaioB), MUCCAefioBaHHe 00pa3l[0oB HeopraHUuueCKux
BeI[eCTB Ppa3/MYHbIX KJ/AacCOB, HaO/MrOfieHWe W3MeHeHUsI OKPaCKu WHJIWKAaTOpOB B
pacTBOpax KWCJOT W IIe/ioueid, u3yueHWe B3auMogeicTBus okcuzaa meau (II) c
pacTBOPOM CEPHOM KHUC/IOThbl, KHUCJOT C MeTaj/jlaM{, peaKLuii HeWTpaau3aliuu,



MOTyueHWe HepacTBOPHMMBIX OCHOBAHWMW, BBITECHEHHWE OJHOTO MeTala [PYyTUM U3
pacTBOpa CO/H, pelleHWe 5KCIepUMEeHTATbHBIX 3a/au Mo TeMe «BakHeWllne K/acChbl
HeOopraHW4YeCcKUX COeJUHEeHUMN».

ITepuoauyveckuii 3akoH u I[lepuoguueckas cucreMa XUMHUYECKHUX 3/IEMEHTOB
O. . MenpeneeBa. Ctpoenre aTomMoB. Xumu4yecKasi CBfi3b. OKHMC/IUTE/IBHO-
BOCCTAaHOBHUTE/IbHbIE PeaKI|uu

[TepBble MOMBITKA KaacCU(UKALIMM XUMUYECKUX 3/ieMeHTOB. [ToHsATHe 0 rpymmnax
CXOJHBIX 37eMeHTOB (IlleJioUHble U  1[eJIOUHO3eMe/IbHble MeTasulbl, TaJIoreHsl,
VHEepTHbIe ra3bl). D7eMeHThl, KOTOpble 00pa3ytoT aM(oTepHbIe OKCUbI U TUIPOKCH/BI.

[Teproauueckuii 3akoH. [lepuoanyeckast cuctemMa XUMUYeCcKUx 3jiemeHToB /[l. .
MeHgeneeBa. KopoTkomepuoiHasi W JauHHONepuoAHasi (opmbl [leproguueckoi
CUCTeMBbl xuMHUeCKux 37eMeHTOB [I. WM. MeHgeneeBa. Ilepvofgbl W TpyIIIbL
du3nueCcKri CMbIC/I TTOPSIJKOBOTO HOMEepa, HOMEPOB Mepuo/ia U TPYMIIbI 3/IeMeHTa.

Ctpoenue atomoB. CocTtaB aTomHbIX sfep. M3orombl. OnekTpoHbl. CTpoeHue
3/IEKTPOHHBIX 000/10UeK aTOMOB TIepBbIX 20 XUMUUECKUX 3/ieMeHTOB Ilepuoguueckoit
cucrembl 1. M. MeHgeneeBa. XapakTepuCTHKa XWMUYECKOrO 3jieMeHTa [0 €ro
nono>xeHuto B [lepuoanueckor cucreme /1. . MeHpeneeBa.

3aKOHOMEPHOCTA U3MEHEeHUs pajuyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
MeTa//TMYeCKUX U HeMeTa/UTMUeCKUX CBOWCTB TI0 TPYyIINaM U Mepuoiam.

3HaueHue I[lepuoanueckoro 3akoHa U [lepuoguueckor CUCTEMbl XWUMHUYECKHX
5/IEMEHTOB [JI1 pa3BUTUSI Hayku U npakTtuku. . W. MeHgeneeB — yuéHbld H
rpakJjaHuH.

Xumuueckasi CBsi3b. KoBaneHTHasi (riosispHas M HeMOJsIpHasi)  CBSA3b.
OJIEKTPOOTPULIATe/IbHOCTh XUMHUYECKUX 3/1eMeHTOB. VIOHHas CBfA3b.

CreneHb OKUC/IeHUs. OKUCIATENbHO-BOCCTAHOBUTE/IbHBIE peakLuu. IIporjeccel
OKUCJIEHUS U BOCCTAaHOBJIeHUsI. OKHUC/IUTEIM U BOCCTaHOBUTE/IH.

XumuuecKuti 3KcnepumeHm:

r3yueHrve o0pa3lloB BellleCTB MeTa//IOB M HeMeTa/l/IOB, B3auMO/elCTBHe
TUAPOKCHJA LIMHKA C pacTBOpaMU KHUCIOT W Ie/ioueld, TpPOBeJieHue OIIbITOB,
WITIOCTPUPYIOLIUX TPUMEPhl OKUCIUTEIbHO-BOCCTaHOBUTE/IbHBIX peaklui (ropeHwue,
peakiuu pa3/ioKeHusl, COeJJUHEHHS ).

MesicnpeomemHble cesi3u

Peanuzansa MeXnpeIMeTHbIX CBsi3ed TMpA H3yueHMM XuMUM B 8 Kiacce
OCYIIIeCTBJISIETCSI uepe3 HCII0/b30BaHWe KaK OOIUX eCcTeCTBeHHO-HayUHBIX TOHSTHH,
TaK W TOHATUU, SBJSIOLIUXCA CUCTEMHBIMU [JI OTAE/NbHBIX IPeAMETOB eCTeCTBEHHO-
Hay4YHOr'0 LIUKJIA.

OOb111e ecTeCcTBeHHO-Hay4YHbIe TIOHSTHS: HAy4YHbIN (DaKT, TUTIOTe3a, TeOpHs, 3aKOH,
aHa/iM3, CUHTe3, Kiaccudukaius, TepuoJUIHOCTh, Hab/Mo/eHne, SKCIIepUMEHT,
MO/ie/IMpOBaHue, U3MepeHyve, Mo/ie/lb, sIBJIeHUe.



du3nKa: Marepus, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHW][l, U30TOIIbI,
Pa/IM0aKTUBHOCTb, MOJIEKY/a, 3/IEKTPUUECKUM 3apsij, BeIeCTBO, Teslo, O00BéM,
arperaTHOe COCTOsTHME Bell[eCTBa, ra3, ¢u3uyeckue BeJMUMHbI, eJUHULbI U3MepeHus,
KOCMOC, MJIaHeTkl, 3Bé37b1, CoJHLIe.

Buonorus: gporocuHTes, ApixaHue, buocdepa.

['eorpadums: atmocdepa, rugpocdepa, MuHepasibl, TOPHble MOPOJbI, IOJE3HbIE
VCKOIlaeMble, TOTUIUBO, BOJHbIEe peCypChl.

9 KJ/IACC

BeiecTBo M XMMHUYeCKas peakijus

[Teproauueckuii 3akoH. [lepuoanyeckast cuctemMa XUMUYeCcKUx 3jiemeHToB /1. .
MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB XUMHUYECKUX
5/7IEMEHTOB TIePBbIX TPEX MEePUO/IOB, Kaslvs, Ka/JbLUsl U UX COeIMHEHWHA B COOTBETCTBUU
C MOJIOKeHWeM 3/1eMeHTOB B [leproanueckol crucTeMe U CTPOEHHEM WX aTOMOB.

CTpoeHre BellecTBa: BHUAbl XUMHWUYECKOU CBSI3U. TWMbl KPUCTA/VIMUECKUX
PeIIETOK, 3aBUCMMOCTb CBOWCTB BeL[eCTBa OT THIA KPUCTA//IMYECKOW PEIIETKA U BHUJA
XUMUUECKOU CBSA3U.

Knaccudukaiyss ¥ HOMEHK/IaTypa HeOpraHWueCKUX BelecTB. XHMUUeCKHue
CBOMCTBA BeIeCTB, OTHOCALMXCA K pas3/MYHbIM KjacCaM HeOpraHW4yeCcKux
CoeIMHeHUM, reHeTUYeCKasl CBSI3b HeOpPraHUYeCKHUX BelleCTB.

Krnaccudukanyss XuMUYeCcKUX peakLyd IO pa3/IMuHbIM NpU3HaKaMm (M0 YUCIy |
COCTaBYy YUYaCTBYIOLIMX B PeakLM{ BeLIeCTB, MO TeryIoBOMY 3(Q¢eKTy, M0 U3MEeHEeHHUIO
CTereHel OKUCJIEHUS] XUMHUECKHUX 3JIEMEHTOB, TI0 0OpaTUMOCTH, TIO Y4YacCTHIO
Karanr3aTopa). JK30- U S3HA0TepMUYeCKre Peakliy, TEPMOXUMHUYECKHe YPaBHEHUSI.

[ToHsATHE O CKOPOCTHM XUMHUYeCKoW peakid. [loHsiTie 006 0OpaTUMBIX U
HeoOpaTUMbIX XUMHYECKMX peakusaX. [IoHATWe O TOMOTeHHBIX U TeTepOreHHBIX
peakiusax. [lonatve o kartanuse. [loHATHMe O XuUMUYeCcKOM paBHOBecuu. DakTopebl,
B/IMAIOL[ME Ha CKOPOCTb XWMHUUYECKOM peaklud U TOJIOKEHWEe XUMHUYECKOro
PaBHOBECHSI.

OKUC/IUTETBHO-BOCCTaHOBUTE/IbHbBIE peaxkiLuu, 3J1eKTPOHHBIU banmaHc
OKHCJIUTE/IbHO-BOCCTAHOBUTE/IbHOM peaklnu. CoCTaB/ieHHe YPaBHEHUM OKUCIUTEeTbHO-
BOCCTAaHOBUTE/bHBIX peaKlii C UCTI0/Ib30BaHHEM MeTOo/ia 3/IeKTPOHHOro OaaHca.

Teopus 371€KTPOJIMTAYECKON AUCCOLMALIMU. OJIEKTPOIUTBI U HE3JIEKTPOUTHIL.
KaTuoHbl, aHWOHBL. MexaHu3M [JOUCCOLMALIMKA BeIeCTB C pa3/IMYHbIMUA BUJAMU
xuMudeckor cBsizu. CtereHb Avuccouyanyu. CubHbIe U Cy1abble 371eKTPOJIUTHI.

Peakiu nMOHHOTO OOMeHa. YC/IOBUSI TIDOTeKaHWsI peakluii MOHHOTO 0OOMeHa,
TMOJTHBbIE Y COKpAlllEéHHbIe HOHHbIE YpaBHeHUs peakiuii. CBOMCTBA KUC/IOT, OCHOBaHUU U
coseil B CBeTe TIpeJCTaB/ieHU 00 3/1eKTPOIMTHUeCKOW auccoruauyu. KauecTBeHHbIe
peakiuu Ha UOHbI. [loHsITHE O TUApOU3e COoen.

Xumuueckutl 3KcnepumeHm:



03HAKOMJIEHHE C MOJe/IsSIMA KPUCTa/UTMUeCKUX PEIIETOK HeOPraHMUYeCKUX BeIeCTB
— MeTaJIJIoOB U HeMmeTasioB (rpaduTa U asMasa), CJI0KHBIX BelecTB (X/J0pHja HaTpus),
WccaeloBaHUe 3aBUCMMOCTHM CKOPOCTHM XWMMWUECKOW peakLMU OT BO3ZeuCTBUs
pa3nuyHbIX (HAaKTOPOB, MCCAe[OBaHUE 3/IeKTPOIMPOBOJHOCTH pPACTBOPOB BelLeCTB,
rpoliecca JUCCOLMALIMM KUCJIOT, 1e/ioueld U cojied (BO3MO)KHO UCIIO/Ib30BaHUE BUEO0
MaTepHasioB), TIPOBe/IeHKEe OIbITOB, UWITHOCTPUPYIOLIMX NPU3HAKU NTPOTEKaHUsI peaKLvi
MoHHOro 06MeHa (oOpa3oBaHMe 0CajiKa, Bble/ieHHe ra3a, 00pa3oBaHHe BO/bI), OILITOB,
WITHOCTPUPYIOLIUX NPUMEPbl OKUC/IWTE/IbHO-BOCCTAHOBUTE/ILHBIX peakijui (ropeHue,
peakiuu pa3/ioKeHHusl, COeJWHEeHMs]), paclio3HaBaHWe HEeOpraHWUeCKUX BelleCTB C
MOMOII[bI0 KaUeCTBEHHBIX peakl[Mi Ha UOHBI, PellleHre SKCIIepUMeHTAaTbHbIX 3a/1au.

HeMmeTan/ibl U UX COeANHEHNS

OOijasi  XapakTepucThKa rajioreHOB. (OcCOOEHHOCTM  CTPOeHHSI  aTOMOB,
XapakTepHble CTereHU OKucaeHusi. CTpoeHue W (U3UUeCKMe CBOWCTBA TMPOCTHIX
BellleCTB — rajloreHoB. XUMHUYeCKUe CBOKWCTBA Ha IMpHMepe XJiopa (B3auMOJelCTBUE C
MeTa/ylaM{, HeMmeTa/l/laMu, Iejsodamu).  XjopoBogopoa. ConsiHas
KUCJIOTa, XMMUUECKWe CBOMCTBA, TOJiydyeHWe, TpuMeHeHue. /[lelicTBMe Xxjopa U
XJIOPOBO/JIOPO/Jia HAa OpraHuW3M uejioBeKa. BakHeillve XJOpUJbl U UX HaXOXJEeHUE B
TpUpo/ie.

OO6mrast xapakTepucTuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpPOeHUs
aTOMOB, XapaKTepHble CTereHW OKucaeHUus. CTpoeHWe U (PU3NYeCKHWe CBOMCTBA
MPOCTBIX BEIeCTB — KUCI0POJa U Cepbl. AJIZIOTPOIHbIE MOAU(MUKALIMM KUCIOPOAA U
cepbl. XHMHYeCKHe CBOWCTBa cepbl. CepoBOAOpPOJ, CTpoeHue, (U3NUYECKUe U
XuMuueckue cBoucTBa. OKCHABI Cepbl Kak TMpeJCTaBUTEIM KHUCIOTHBIX OKCHUOB.
CepHast KuC/I0Ta, (pu3nMdeckre W XUMHUUeCKHe CBOMCTBa (0OIue Kak Ipe/CTaBUTEIs
Kjacca KUCAOT W crnenuduryeckde). XUMUYeCKHe peakiuu, Jexallde B OCHOBe
TIPOMBIIIIJIEHHOTO crocoba TIOMy4yeHUss CepHOM KUCIOThL. [IprMeHeHWe CepHOM
KUCIOThl. ConM  CcepHOM KHUC/IOThI, KaueCTBeHHasi peaklusi Ha Cy/ab(ar-uoH.
HaxoxxgeHue cepel U €€ coeguHeHWM B Mpupofe. XUMHUeCKOe 3arpsisHeHHe
OKpY’Karolllel cpe/ibl COeIMHEHUsIMU Cephbl (KUCIOTHBIE 0K/, 3arpsi3HEHHe BO3/yXa U
BOZI0EMOB), CIIOCOOBI €ro Tpej0TBpalLieHMUs.

OOrrast  XapakTepucTWKa 31eMeHTOB VA-rpymmbl. OcoOeHHOCTH CTpPOeHUst
aTOMOB, XapaKTepHble CTeleHW OKHUC/IeHUs. A30T, paclpoCTpaHeHWe B TMPUPOJE,
(u3rueckue U XMMHUUYeCKHWe CBoWCTBa. KpyroBopoT a3oTa B mnpupofe. AMMUaK, ero
(u3rueckue U XMMUYeCKWe CBOMCTBA, TOyueHWe U npruMeHeHue. Co/ aMMOHUS, UX
(du3uUeckre U XUMUUeCKre CBOWCTBa, IpuMeHeHue. KauecTBeHHasi peakiiusi Ha MOHbI
aMMOHUsI. A30THasi KUCJIOTa, eé TojyueHue, (PuanuecKue U XUMHUYECKWe CBOMCTBa
(oO1ye Kak TIpeACTaBUTeNs Kjacca KUCIOT U crieljuduueckue). Vcrionb3oBaHue
HUTPATOB W COJiell aMMOHHSI B KaueCTBe MHHEPa/IbHbIX yAoOpeHuil. Xumuueckoe
3arpsi3HeHWe OKpYJKarollled Cpefibl COeUHEHUsIMUM a30Ta (KUCIOTHbIE [JJOXK[H,
3arpsi3HeHWe BO3/lyXa, MOYBbI U BOJOEMOB). Pocdop, aanoTporHble MOAU(MUKALUU
docdopa, dusnueckue u xuMmmuueckrde cpoiictBa. Okcua ¢ocdopa (V) u dochopHas



KUCJIOTa, (pr3nuecKre U XMMHUYeCcKre CBOMCTBA, noayyeHue. Vcrnonb3oBanue gpochaTton
B KaueCTBe MUHepaIbHbBIX Y00peHUH.

OOmiast xapakTtepucThka 3/ieMeHTOB IV A-rpymmbl. OcoG6eHHOCTH CTpOeHus
aTOMOB, XapaKTepHble CTerleHW OKUC/eHUsl. YTJiepo, a/lJIoTPOIHble MOAU(UKALWH,
pacripocTpaHeHWe B Tpupofe, ¢GU3WUeCKre W XUMUUYeCKHe CBOMWCTBa. Ajcopbrus.
KpyroBopot yriepozia B nipupojie. OKCU/IbI yriiepo/ia, ux (pusrueckve U XMMHUUecKre
CBOICTBA, /IelCTBYEe Ha )KHBble OpPraHW3Mbl, TToTyueHre 1 TTpuMeHeHre. K0J/I0TUuecKue
nipobJsiemMbl, CBsi3aHHbIe C OKcuzAoM yryiepoza (IV), rumoresa riobanbHOTO MOTErIeHUs
K/IMMaTa, MapHUKOBBIM 3(h@deKT. YrosibHas KUC/IOTa U e€ coid, ux ¢usnueckue u
XUMUUeCcKre CBOWMCTBa, I[OyuyeHWe U TnpuMeHeHue. KauecTBeHHasi peakiusi Ha
KapOoHaT-uoHbI. Mcrnosb30BaHue KapOOHATOB B OBITY, MeIULIMHE, IPOMBIIIJIEHHOCTUA U
CebCKOM XO3SIMCTBe.

[TepBoHaya/ibHEIEe TIOHATHUS 00 OpPraHWYeCKWX BelleCTBaX KaK O COeJWHeHUSX
yrjaepoja (MeTaH, 5TaH, 3TW/EH, aleTWIeH, 3TaHOJI, TJIMLEePUH, YKCyCHas KHC/I0Ta).
[Ipypo/iHble UCTOUHUKH YT1€BOAOPOAOB (yro/ib, IPUPOAHbIN ra3, He(Th), TPOAYKThI UX
riepepaboTku (OeH3WH), WX POJb B OBITY W TIpOMbIIUIEHHOCTH. [loHATHE O
OUoOrMUeCcK Ba)KHBIX BeI[eCTBaX: »KHUpaX, 0eskax, yriaeBoJaXx — U UX POU B >KU3HU
yejioBeKa. MartepurasibHOe eIMHCTBO OPraHUYeCKUX U HeopraHM4eCKux CoeMHeHHUH.

KpeMHuii, ero ¢uvsudeckue U XuMU4YeCcKre CBOMCTBa, TMOJyueHUe U TIpUMeHeHue.
CoenvHeHus1 KpeMHUsSI B Tipupoje. OO61iue npeacTapieHys 06 okcue kpemuaus (IV) u
KpeMHHeBOW Kucjore. CWIMKAThl, UX HCTO/b30BaHHEe B ObITY, B IIPOMBIIILJIEHHOCTH.
BakHelilie CTpOWTe/IbHbIE MaTephasibl: KepaMHKa, CTeKI0, IieMeHT, OeToH,
kene300eToH. [IpobsieMbl 6€30MaCHOTO MCTIOIB30BaHUSI CTPOUTETHHBIX MaTepPHa/iOB B
MOBCeJHEBHOM »KU3HU.

Xumuueckulil 3kcnepumeHm:

r3yueHrue 00pa3I[0B HeOpraHWUUeCKUX BeIecTB, CBOWCTB COJISHOW KHCJIOTHI,
TIpoBe/ieHre KaueCTBEHHBIX peaklii Ha XJIOPU/-WOHBI U Hab/ro/jeHre TIPU3HAKOB UX
TIPOTeKaHUsl, OTbIThI, OTPAXKAKOIIUe (uU3nUeCcKre U XMMUUeCKre CBOMCTBA TrajiorTeHOB U
VX COoeJUHeHWH (BO3MOXKHO MCIMO/Ib30BaHUE BHUeOMaTeprasoB), O3HAKOMJIEHUE C
oOpa3liamMy XJIOpUZIOB (TajJioTeHU/IOB), O3HaKOMJIeHWe C obpa3laMu cepbl U eé
coeZIMHeHUsIMU (BO3MOJKHO UCII0/Ib30BaHUe BUleOMaTepUasioB), Hab/roeHye rporecca
o0OyTr/iMBaHUs caxapa Mo/, JeiCTBHeM KOHI[eHTPUPOBAHHOM CePHOM KUC/IOThI, U3yUueHHe
XUMHUUYECKHUX CBOWCTB pa30aB/eHHONW CepHOM KHCJ/IOTBI, IPOBeieHHe KaueCTBeHHOU
peaki[uu Ha CyabGhaT-uoH U Habmo/eHre MpH3HaKa eé MpoTeKaHUs, 03HaKOMJ/IeHWe C
dbusrueckMMH CBOMCTBaMHM a30Ta, ¢dochopa U HUX coeJuHEeHUM (BO3MOXKHO
WCTIO/Tb30BaHKe BH/jeOMaTepuasioB), obpa3ijaMu a30THBIX U (ochOpHBIX ya00peHui,
nosiyueHve, cobvpaHue, pacrio3HaBaHWe W M3yueHHe CBOMCTB amMMHaka, INpoBejjeHue
KaueCTBeHHbIX PeaklMd Ha WOH aMMOHUSI U (pocaT-WoH Y M3yuyeHue TPU3HAKOB X
TpOTeKaHUsl, B3aWMOJIEMCTBHE KOHIIeHTPUPOBAHHOM a30THOM KHMC/IOThI C MeJbI0
(BO3MOXKHO KCIIO/Ib30BaHUe BUEeOMaTepyasioB), U3yueHUe Mojesield KpUCTa/yInuyecKux



peléTok anMasa, rpadura, ¢ysepeHa, O3HAKOMJIEHHE C TPOIeCCOM aficopOIuu
PacTBOPEHHBIX BeLeCTB AaKTUBHPOBAHHBIM YIVIEM W YCTPOUCTBOM MPOTUBOrasa,
rojiyueHre, cobupaHue, pacrio3HaBaHWe W U3yueHHe CBOWCTB YTJIEKHCIOrO Tas3a,
TIpOBe/ieHNe KaueCTBEeHHBIX peakluii Ha KapOOHAaT W CUIMKAT-UOHbI U M3yueHue
MPU3HAKOB MX  TMPOTEeKaHWs, O3HAaKOMJ/IeHWe C T[POAYKLMeM  CHIMKAaTHOM
TPOMBILJIEHHOCTH, peLlIeHWe SKCIepUMeHTalbHbIX 3ajauy Mo Teme «BakHeuue
HeMeTaJl/Ibl U UX COeJUHEHUS».

MeTanibl U X COeAUHEHUS

OO011jasi XapakKTepPUCTHKA XUMHUECKUX 3/IEMEHTOB — MeTa/UIOB Ha OCHOBAHUU WX
ronoxenusi B [lepuoanueckor cucreme xumuueckux snemeHToB [. Y. MenpgeneeBa u
ctpoeHusi aTomoB. CTpoeHue MeTa/uioB. MeTtaiivueckass CBA3b M MeTa/ulMdecKas
KDUCTA/VIMUeCKasi PpelIéTKa. OJIEKTDOXMMUUECKUW DS HamnpsokeHWd  MeTaslyioB.
dusnuecke W XUMUUYeCKHWe CBoMWCTBAa MeTa/yioB. OOique Crocobbl MomydeHUs
MeTa/iioB. [loHATHE O KOPpPO3WM MeTa/uIOB, OCHOBHbIE CIOCOOBI 3alllUThl WX OT
Koppo3uu. CrinaBel (CTasb, YyTYH, AOPa/IFOMUHUNA, OPOH3a) U UX TIpUMeHeHue B ObITY U
TPOMBILLJIEHHOCTH.

[IlesiouHble MeTa/uIbl: TOJOKeHWe B Ilepuoanyeckor cucTeMe XWMHYECKHAX
sneMmeHTOoB [I. V. MeHjeneeBa, CTpoeHHMe HX aTOMOB, HaxO0X[eHUe B IIpUpOJe.
du3nuecKkre ¥ XUMHUYECKHe CBOMCTBA (Ha TipuMepe HaTpusi M Kamus). OKCUIbl U
TUJPOKCU/bI HATPUS U Kanus. [IpumMeHeHMe 111e/I0UHbIX MEeTalVIOB U UX COeMHEHUM.

[[lenouHO3eMenbHbIE MeTa/l/Ibl MarHUW Y KaJ/lbLIMU: TI0/10)KeHHe B ITeproanueckon
chcTeMe XuUMHYecKux djiemeHToB [I. V. MeHjeneeBa, CTpoeHHWe UX aTOMOB,
HaxoXAeHue B Tipupoge. Pu3ndeckre U XMMHUUECKHMe CBOWMCTBA MarHUsl M KaJbLIUs.
BaxuHenme coefyuHeHUs1 KanbLus (OKCH, THUAPOKCUZ, COv). KECTKOCTb BOABI U
CTI0COOBI €€ yCTpaHeHHSI.

AJTIOMUHUN: TI0/1I0KeHWe B [lepuopnueckor cucteMe XWUMHYECKUX 3JIEMEHTOB /.
N. MeH[enieeBa, CTpOeHVe aTOMa, HaxOXJeHue B rpupoe. Pusnyeckre U XuMU4ecKue
CBOMCTBA atOMUHUS. AM(OTepHbIe CBOMCTBA OKCU/A U THPOKCUA aTFOMUHMUS.

Kene3o: nosoxxenue B Ilepuoauyeckon cucteme xuMUYeckux syemeHToB [l. U.
MeHiefleeBa, CTpOeHUe aTOMa, HaxoXKAeHWe B npupozie. Pusnueckie U XUMHUUYECKUe
CBOMCTBa xesie3a. OKCH/IbI, TUIPOKCHIbI U cosu kese3a (II) u xxenesa (II1), ux cocras,
CBOMCTBA U TIO/TyUeHHe.

Xumuueckuti IKcnepumenm:

03HaKOMJIeHHe ¢ obpa3ijaMy MeTasyIOB U CTIaBOB, UX (U3NUYECKUMH CBOWCTBaMH,
v3yueHue  pe3yJbTaTOB  KOPPO3WHM  MeTa//IoB  (BO3MOKHO  HCIIO/b30BaHUe
BU/leOMaTepHaioB), 0COOEHHOCTEN B3aUMO/IeMCTBUS OKCH/Ia Ka/IbLIVs M HATPUsl C BOZOM
(BO3MO>KHO HCII0JIb30BaHHEe BH/jeOMaTeprasioB), UCC/ie/JOBaHUE CBOMCTB YKECTKOU BOJbI,
rpoiecca TrOpeHusi  >kKeje3a B KUciaopose — (BO3MOXHO  UCIOJIb30BaHUE
BU/IeOMaTepUaioB), TIPU3HAKOB MPOTEKAHUsSI KAUeCTBEHHBIX pPeakKlMii Ha MOHBI: MarHus,
Ka/Iblivisl, a/lOMUHUsA, 1TUHKa, Kene3a (II) u xenesza (III), menu (II), HabmromeHue u



OMMCaHWe TIPOLIeCCOB OKpAllMBaHUS IJlaMEeHM WOHaMU HaTpus, Kaausl U KalbLus
(BO3MOJKHO HCII0JIb30BaHUWe BHjleOMaTepyasioB), UcCcieloBaHHe aM(bOTePHBIX CBOMCTB
TUAPOKCH/A aTFOMUHUS U TUPOKCH/IA LIMHKA, pellleHre 3KCIIePUMEHTAa/IbHBIX 3a/au 1o
TeMe «BakHel1ve MeTalibl U UX COeJUHEHUS».

XuMHSA M OKpYXKawlinas cpeaa

BemwectBa ¥ wmaTepuanel B TIOBCeJHEBHOM JKW3HM uUejiOBeKa. besomacHoe
WCII0/Ib30BaHKe BeIeCTB M XUMUUeCKHUX peakiuii B ObiTy. [lepBasi momolib Tpu
XUMHUYECKHX 0’KOTaX U OTPaBJIEHUSIX.

XyUMHUUeCKoe 3arpsi3HeHWe OKpY’Karolled cpefbl (mpefenbHas [JOMyCTUMast
KOHIleHTpalusi BelillecTB, ganee — [I/IK). Poib XUMWUU B pellleHUMH SKOJIOTHYECKUX
nipobsiem.

XumuuecKutl 3Kcnepumenm:

u3yyeHve o0OpasLOB MaTepuasioB (CTeK/IO, CIJIaBbl METal/IOB, IOJIMMepHbIe
MaTrepuraJbl).

MesicnpeomemHble ces3u

Peanuzaumss MeXIpeAMETHBIX CBsi3ed TpU M3yYeHWM XUMUUM B 9 Kjacce
OCYILIeCTBJISIETCSI uepe3 HCII0/b30BaHWe KaK OOL[UMX eCcTeCTBeHHO-HayUHbIX TMOHSTHUH,
TaK Y TMOHATUM, SIBJSIOIIUXCS CUCTEMHBIMM /ISl OTJE/NbHBIX MPeJMEeTOB eCTeCTBEHHO-
Hay4HOro LUKJIa.

OO111e ecTeCTBeHHO-HayUYHble TIOHSITHS: HAYUHBIM (PaKT, TUIIOTe3a, 3aKOH, TeOpus,
aHa/iM3, CUHTe3, Kiaccudukamus, TepUoJUIHOCTh, HaOMoeHne, SKCTIIepUMEHT,
MO/le/IMpOBaHue, W3MepeHWe, MOJe/ib, siBJileHue, MapHUKOBbIA 3(¢deKT, TeXHOIorus,
MarepuraJbl.

du3nKa: Marepus, aTOM, 3JIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKJIW[, WU30TOIIbI,
PaZiIM0aKTUBHOCTb, MOJIEKYJ/Ia, 3JIeKTPUYECKUM 3apsifi, MPOBOJHUKY, TTOTYIIPOBOJHHUKM,
JIN3JIeKTPUKH, (DOTO3/IEMEeHT, BellleCTBO, Tesio, 00bEM, arperaTHOe COCTOsTHUE BellleCTBa,
ras, pacTBOp, PacTBOPMMOCTb, KpHUCTa/UIMyecKas pelléTKa, CruiaBbl, (U3NYecKHe
BEJIMYMHBI, €JUHULbI U3MepeHHus, KOCMHUUeCKOe TIPOCTPaHCTBO, IUIAHETHI, 3BE3pbl,
CouHre.

buonorusi: ¢doTocuHTe3, AbixaHuhe, Ouocdepa, sKocHUCTeMa, MUHepaIbHbIe
y00peHusi, MUKPO3/IeMeHTbI, MaKp03/ieMeHTbl, TUTaTe/IbHbIe BelleCTBa.

['eorpadums: atmocdepa, rugpocdepa, MuHepasbl, TOPHblE MOPOJbI, IOJE3HbIE
VICKOIaeMble, TOTJIMBO, BOJHbIE PECYPCHI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA IIPOI'PAMMBI 11O
XMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMUSA

JINUHOCTHBIE PE3YJ/IbTATBHI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHUSI TIPOrPaMMbl OCHOBHOTO 0011jero o6pa3oBaHus
JIOCTUTAIOTCST B XoJle 00yueHHs XWUMHMH B e[IMHCTBe yueOHOW M BOCIHTaTeTbHOU
JleITeJIbHOCTU B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUMCKUMU COLIMOKY/IbTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU I€HHOCTSIMH, TIPUHSATBIMU B OOII[eCTBe TMpaBUIaMH U
HOpMaMH TIOBeJIEHHsI U CIIOCOOCTBYIOT MpOIleccaM CaMOITIO3HAHWS, CAMOPA3BUTHS U
ColLMaIM3al[iy 00yUarouXxcsl.

JInuHOCTHBIE pe3y/bTaThbl OTpa’karoT TOTOBHOCTh oOyyarommxcs
PYKOBO/ICTBOBATbCSI CUCTEMOM TO3UTUBHBIX LI€EHHOCTHBIX OPMEHTAllMi U pacllUpeHue
OMbITa /leSiTe/TbHOCTH Ha e€é OCHOBE, B TOM UKMCJIe B UaCTH:

1) naTpuoTHUECKOTr0 BOCIMTAHUA:

L[eHHOCTHOTO OTHOILIEHUsI K OTeUeCTBEHHOMY KY/JIbTYPHOMY, WCTOPUYECKOMY U
HayyHOMY HaC/Ae[Ul0, TIOHMMaHUsl 3HaueHWs] XUMWYECKOM HayKd B JKU3HU
coBpeMeHHOTO 00IecTBa, CHOCOOHOCTU B/a/eTh AOCTOBEpHOW uH(MOpMaleld o
repeioBbIX IOCTH)KEHUSIX M OTKDBITUSX MHPOBOM M OTeUeCTBEHHOW XUMHUH,
3aMHTePeCOBAaHHOCTU B HayUHBIX 3HAaHUSIX 00 yCTpOMCTBe Mrpa U 0011[eCTBa;

2) rpaXkJJaHCKOr0 BOCIIUTAHMSI:

rpe/iCTaB/IeHUs1 O COLIMA/IbHBIX HOPMax U MpaBWiaX MeX/IUYHOCTHBIX OTHOILIEHUU
B KOJIIEKTHBE, KOMMYHMKAaTUBHOW KOMIIETEHTHOCTM B OOII[eCTBEHHO TI0JIe3HOM,
yueOHOMCCIeI0BaTeIbCKOM, TBOPUECKOW U IPYTHUX BUJAX /eATeTbHOCTH, TOTOBHOCTU K
pa3HoOOpa3HOW  COBMECTHOW  [leiTelbHOCTH  TIPU  BBIMOJTHEHWA  y4ueOHBIX,
TO3HaBaTe/IbHbIX 3aJjay, BbINOJHEHUM XUMHUUYECKUX SKCIIepUMEHTOB, CO3/lJaHWu!
yueOHBIX TIPOEKTOB, CTPeM/IeHHUs K B3aUMOIIOHMMaHHWIO 1 B3aUMOIIOMOII[M B Tpoliecce
3TON yueOHOU [eATebHOCTH, TOTOBHOCTH OL|eHMBATh CBOE TOBeZieHWe U TIOCTYTKHU
CBOMX TOBapWIlel C MO3ULMM HPaBCTBEHHBIX M MPABOBbIX HOPM C YUETOM OCO3HaHUS
MOC/IeICTBUU MOCTYTIKOB,;

3) eHHOCTH HAYYHOTr'0 MO3HAHMSL:

MHPOBO33pD€HUYECKHe TMpPe/ICTaB/eHUsI O BeIleCTBe W XUMHUUYECKOW peakiuH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU WU COCTABJISIIOLLME OCHOBY
JJIsT TIOHUMaHWs CYIITHOCTH HAay4YHOW KAapTHHBI MHpa, TPe/CTaB/ieHus 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/bI, B3aUMOCBS35X Ue/l0BeKa C TIPUPOJHOW CpeJloH, O
POJIM XUMUU B TI03HAHWHU 3TUX 3aKOHOMEPHOCTeM;

ro3HaBaTe/ibHble MOTHBBI, HampaB/eHHble Ha TOJyYeHWe HOBBIX 3HAHUW [0
XUMHUH, HeoOXoAuMble mjii OObsCHeHUs HaOMOZaeMbIX TIPOIIECCOB U SIBIEHUH,
N03HaBaTe/IbHOM, UH(OPMALIMOHHON U UUTATe/IbCKOW KY/bTYPhl, B TOM YMCJ/ie HAaBBIKOB
CaMOCTOSATe/IbHOM PaboThl C ydeOHBIMH TEKCTaMW, CITPAaBOUYHOM JIMTEpPaTypOH,
JOCTYTIHBIMH TeXHUYEeCKUMU Cpe/ICTBaMU MH(OPMAaL[MOHHBIX TEXHOIOTUH;



UHTepeC K OOy4YyeHHI0O U TIO3HAHHWIO, J1I0O03HATENBLHOCTh, TOTOBHOCTH U
CTIoCOOHOCThL K caMo0bpa30BaHuI0, MPOEKTHOW U MCC/IeZI0BATe/TbCKOM [lesTeTbHOCTH, K
0CO3HAaHHOMY BbIOODY HampaB/IeHHOCTH U YPOBHS 00yueHUsI B la/TbHEeUIIIeM;

4) ¢hopMupoBaHus Ky/IbTyPhI 3A0POBbSI:

OCO3HaHUWe L|EHHOCTU >KW3HM, OTBETCTBEHHOIO OTHOLIEHWS K CBOEMY 3[0POBBIO,
YCTAaHOBKHU Ha 3/]0POBbI 00pa3 >KU3HU, 0CO3HAHHUE TIOC/Ie/ICTBUM U HETIPUSITHE BPeHBIX
npuBbiuek (yroTpebsieHUsI anKOTo/si, HApPKOTUKOB, KypeHUs), HeobXOAUMOCTU
cobmroieHyst TIpaBU/I 6€30TacHOCTH TIpU OOpallieHnd ¢ XUMUYeCKHMH BeIjeCTBaMH B
OBbITY ¥ peaTbHOU JKU3HU;

5) TPY/A0BOr0 BOCIIMTAHMSA:

VHTepeC K MpPaKTUUeCKOMY H3yueHWI0 Tpodeccuid W TpyJa pas3IdyHOrO poja,
yBaKeHHUE K TPYJy U pe3y/ibTaTaMm TPYJOBOM AesITeJIbHOCTH, B TOM UYMC/Ie Ha OCHOBE
TIPUMeHeHUsI TPeJIMeTHbIX 3HAaHWMW T0 XWMHH, OCO3HAHHBLIM BbIOOD WHAWBUYa/TbHOU
TPAeKTOPUM TPOJO/IKeHUsT 00pa3oBaHUsI C YYETOM JIMYHOCTHBIX HWHTEPECOB W
CTIOCOOHOCTH K XWMHH, OOIINeCTBEHHBIX WMHTEPEeCOB M IIOTPeOHOCTeM, YCHemnrHon
npoeCcCHOHALHOW /IeSITeJTbHOCTU M Pa3BUTHS HeOOXOAWMBIX YMeHWMH, TOTOBHOCTH
aZlanTUPOBAaThCs B NPO(eCcCUOHATBbHOM Cpejie;

6) 3K0/10rMuecKoro BOCIUTaHHUSA:

9K0JIOTUUeCKH 1iesiecoobpa3Hoe OTHOIIIeHHe K MPUPOo/ie KaK UCTOUHUKY YKU3HU Ha
3emsie, OCHOBe eé CyIIleCTBOBaHMS, TTOHUMaHUe LIEHHOCTH 3ZI0POBOTO U 0e30MacHOoro
oOpa3a J’KM3HH, OTBETCTBEHHOe OTHOIleHHWe K COOCTBeHHOMY GU3NUecKoMy U
TICUXWYEeCKOMY 37I0POBbIO, OCO3HaHWe I[eHHOCTU COOJIIofieHrsl MpaBwi 0e30MacHOro
TIOBe/ieHYsI TIpU paboTe C Bell[eCTBaMH, a TaK)Ke B CUTYyalUsiX, YIPOXKAIOIIUX 30POBbIO
Y >KM3HH JIFO/Iel;

CTIOCOOHOCTH TIPUMEHATh 3HaHUS, IOydaeMble TIDU W3yUeHUH XUMWH, [JIs
pellleHus1 3a/lad, CBSI3aHHBIX C OKPY’Karollled MPUPOAHOM Cpefou, /i1 TIOBbILLIEHUS
YPOBHSI 9KOJIOTUYECKOU KY/IbTYpPbI, 0CO3HAHUS T7100a/bHOTO XapaKTepa 3K0JI0TUYeCKUX
rnpobeM W TyTed WX pelleHus TOCPeJCTBOM MeTO/NOB XHUMHUU, 3KOJOTHUYECKOTO
MBIIIJIEHUS], YMEHUsSI PYKOBO/ICTBOBAaTbCSI UM B MO3HABaTe/bHOM, KOMMYHUKAaTUBHON U
COLIMA/IbHOM TIPAKTHKe.

METAIIPEAIMETHBIE PE3YJ/IbTATBI

B cocraBe MeTarnipeAMeTHbIX pe3yJIbTaTOB BBbIAE/NSIOT 3HauMMble  [I7ist
dbopMHpoBaHUsST MHDPOBO33peHHsi OOIlleHayuHble TOHSATHS (3aKOH, TeOpusl, TPHHIIUII,
runoresa, ¢GakT, CUCTeMa, MPOLIeCC, SKCIIEPUMEHT U APYToe.), KOTOpPbIe UCTO0JIb3YIOTCS B
eCTeCTBeHHO-HayUHbIX yueOHbIX TIpejMeTax W TMO3BOJISIOT Ha OCHOBe 3HAHUM U3 3TUX
rnpeagMeToB (OPMHPOBATh Mpe/CTaB/eHHWe O IeJIOCTHOW Hay4yHOW KapTWHe MUpa, U
YHUBepCa/bHble  yueOHble felicTBUsA  (TI03HABaTe/bHbIe,  KOMMYHUKATUBHEIE,
perynsTuBHbIe),  KOTOpble  obecrieurBaiOT (hOpMHUpPOBaHUE FOTOBHOCTH
K CaMOCTOSITe/TbHOMY TUIAaHUPOBaHUIO U OCYILIeCTBIEHUIO YueOHOU esTeTbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCA/TbHbIE YUeOHbIE JeHCTBUSA



Ba3oBble 1oruyeckKue JelCcTBUS:

yMeHUSI UCM0JIb30BaTh TIPUEMBI JIOTMYECKOTO MBbIIIJIEHUS] TIPU OCBOEHUM 3HaHWIA:
pacKpbIBaTh CMBIC/I XUMHUYECKUX TIOHSTUN (BbIZIE/IATh WX XapaKTepHble TpH3HAKHY,
yCTaHaB/IMBaTh B3aMMOCBSI3b C APYTMMH TOHSTUSIMHU), MCIOJb30BaTh MOHSTUS [IJis
00BsICHEHUST OT/Ie/TbHBIX (DAKTOB W sIBJIEHWH, BbIOMpaTh OCHOBAaHUS W KPUTEPUU [JIsl
K/acCU(PUKALMMd XMMHUUYECKUX BellleCTB M XUMHWYEeCKUX peaklydi, yCTaHaBIMBaThb
TIPUUMHHO-C/Ie/ICTBeHHBIE CBSI3W MeXAYy 00BbeKTaMy H3y4yeHUs, CTPOUTH JIOTHUYeCKHe
paccyxJeHusi (UHAYKTUBHbIe, [elyKTWBHbIe, IO aHaJOTMM), [e/aTb BBIBOAbI U
3aK/IF0YeHuUs;

yMeHue TpUMeHsTb B TIpollecce TI03HAaHWS TOHATUA  (TIpeAMeTHble U
MeTaripeIMeTHbIe), CUMBOJIMYECKHe (3HAKOBbIE) MOJe/M, HWCIO/b3yeMble B XUMHUH,
rpeoOpa3oBbIBaTh IIMPOKO TpPUMeHsieMble B XUMHM Mo/ie/lbHble TIpe/|CTaB/IeHUus —
XUMUUeCKWH 3HaK (CUMBO/J 37eMeHTa), XuMmudeckas (opMmysa U ypaBHEHUe
XUMUUECKOUN peaki[uu — TP pellieHuH yueOHO-1T03HaBaTeMbHBIX 33/lay, C YUETOM ITUX
MO/IeJIbHBIX TIPe/ICTaB/IeHU BBISIB/SATh M XapaKTepU30BaTh CYIIleCTBEHHbIE TPHU3HAKU
M3y4yaeMbIX OOBEKTOB — XUMHUECKHX BEIIeCTB M XUMHUECKUX peakiiii, BbISBJISATH
ob1e  3aKOHOMEpPHOCTH, TIPUUMHHO-C/Ie[ICTBEHHbIE CBSI3M U TPOTUBOPEUUs B
M3yuyaeMbIX Tpolieccax U sIBJIEHUsIX.

Bba3oBble ucciefoBaTe/IbCKUe AelCTBUA:

yMeHHe WCI0/b30BaTh T[I0CTaB/ieHHbIe BOIMPOCHI B KaueCcTBe WHCTPyMeHTa
MO3HaHUS, a TakK)Ke B KauecTBe OCHOBBI [/ (JOPMHPOBAHUSI TMIOTe3bl MO MPOBEPKe
MPaBU/ILHOCTU BbICKa3bIBaeMbIX CYKJEHUMH;

nproOpeTeHre OMbITa 10 TIJITAHWUPOBAHWIO, OpTaHU3alMM W  TIPOBEJEHUI0
yueHUUeCKWX  9SKCIepUMEeHTOB, yMeHHWe Hab/mogaTb 3a  X0J0M
ripoliecca, CamMOCTOSITeJIbHO TPOTHO3UPOBAaTh €ro  pe3ysbTaT, (OpPMyJIUpPOBaTh
000011[eHUsT ¥ BBIBOJBI TIO pe3yabTaTaM TPOBEAEHHOTO OIbITA, WCCIeI0BaHUS,
COCTaBJISITH OTUET O MPOJe/IaHHON paboTe.

Pabora c uadopmanueit:

yMeHUe BbIOMpaTh, aHa/JIW3UPOBAaTh M  HWHTEPIIPETUPOBaTh UH(OPMAIUIO
pasIMyHbIX BHUJOB W (POpPM TMpeJCTaBleHUs, MOJydyaeMyl) M3 pPa3HbIX WCTOYHUKOB
(HayuyHO-TIOTTy/ISIpHasl TMTepaTypa XHMUUeCKOT'0 COZIep)KaHusl, CIpaBOYHbIe TIO0COOUS,
pecypcbl MIHTepHeTa), KPUTHYECKU OlleHWBaTh TPOTUBOPEUHBYI0 M HEJJOCTOBEPHYIO
VH(OpMaLUIo;

yMeHHe TIPUMEHSATb pa3/dyHble MeTOZbl M 3alpochl TPH TIOMCKe U 0oTOope
vHGbOpPMallK ¥ COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOUMBIX I/l BBITOTHEHUST yUeOHBIX
Y TI03HaBaTe/IbHBIX 3a/lau OMpefie/IEHHOTO TUIA, MpUOOpeTeHUe oOrbiTa B 00s1aCTH
WCTO/Mb30BaHUsl ~ WH(OPMal[MOHHO-KOMMYHUKATUBHBIX  TeXHOJIOTUW,  OBJajleHue
KyJbTypOl  aKTUBHOTO  MCIOJIb30BaHUSI  Pa3/TMUHbIX TOMCKOBBIX
CUCTEeM, CaMOCTOSITeIbHO  BbIOMpaTh  ONTUMaAbHYIO  (QoOpMy  TIpe[CTaBIeHUS
vHpopMalui U



W/UTFOCTPUPOBATh pelllaeMble 3a/lauM HeCJ0KHbIMKA CXeMaMM, JAvarpamMaMu, JIpyTrUMU
dhopmamu rpadvKu ¥ MX KOMOWHALIUSIMU;

yMeHUe WCIo/b30BaTb W aHaJAM3UMpOBaTh B Tipollecce  yueOHOW U
HCC/IeIoBaTe/IbCKOW  ZIesiTelTbHOCTU  WH(OPMAI[MI0 O BJIMSHUM TIPOMBIIIIEHHOCTH,
CebCKOTO X035ICTBA Y TPAHCIIOPTa Ha COCTOsTHHE OKPY Karolllei PUPO/JHOM Cpe/ibI.

KoMMyHUKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe JeHCTBUA:

yMEHUS 3a/laBaTh BOIPOCHI (B XOJe Auajsora v (Wiv) JUCKYCCHW) M0 CYIIeCTBY
obcy>kgaemoi TeMbl, (HOPMYTMPOBaTh CBOU TPEAJIOKEeHHsI OTHOCHUTEBHO BBITIOTHEHUS
Trpe/IJI0’KeHHOM 3a/lauM;

yMeHHUSsI MIPe/ICTaB/IsATh MMOyUeHHbIe pe3y/IbTaThl I03HABATeILHOM JesiTeTbHOCTU B
YCTHBIX W TMCbMEHHBIX TeKCTax; JieflaTb Tpe3eHTal[di0 pe3y/bTaTOB BbIMOTHEHUS
XUMHUECKOTO JKCTepuMeHTa (/1abopaTOpHOTO OmbiTa, /1abopaTopHOW paboThl 110
WCC/Ie/JOBaHUIO CBOMCTB BeI[eCTB, yueOHOT0 TIPOeKTa);

yMeHHsI yueOHOTO COTpPyJHMUECTBA CO CBEPCTHUKaMU B  COBMECTHOM
T03HaBaTe/IbHOWM U HCC/IeZloBaTe/IbCKOM /lesiTe/IbHOCTH TIPH PellleHUM BO3HUKAFOIUX
1po0JsieM Ha OCHOBe Y4éTa OOIIMX WHTEPEeCOB M COTIACOBAHUS TO3MIUK (00CYKaeHus,
oOMeH MHEHHWSIMH, «MO3TOBble IITYPMbI», KOOPAWHALMS COBMECTHBIX [I€HCTBHH,
orpezie/ieHHe KPUTEPHUEB TI0 OIleHKe KaueCTBa BhITIOJTHEHHOW PabOoThI U IpyTHe).

Peryn1AaTHBHBIE YHHBepPCa/IbHbIE yUe0HbIe JJeHCTBHUS:

yMeHUe CaMOCTOSITe/TbHO ONpefessiTb Led  JesiTe/lbHOCTHU, TIJIaHUPOBATh,
OCYIIIeCTBJISITh, KOHTPOJMPOBaTh W TIPM He0OXOJUMOCTU KOPPEKTHUPOBaThb CBOO
JlesITe/TbHOCTh, BbIOMpaTh Hanbosee 3ddeKTHBHbIE CIIOCOOBI peleHus yueOHBIX U
MO3HaBaTe/JbHbIX  3a/lay, CaMOCTOSITeJIbHO  COCTaB/sATb WM  KOPPEKTUPOBAaTh
rpe//I0’KeHHbIM aTOPUTM JeMCTBUM TIPY BBIMIOJIHEHUM 3alaHUN C YUYETOM TTOTyUeHUs:
HOBBIX 3HaHUW 00 wu3ydaeMbix O0OBEKTaX — Bell[eCTBaX U peaklysX, OI[eHWBaThb
COOTBETCTBME TOJYUeHHOTO pe3y/bTaTa 3asiB/IeHHOM I1ie/id, YMeHHe WCIM0/b30BaTh U
aHa/IM3UPOBaTh KOHTEKCTHI, Mpe/i/laraeMbie B YC/IOBUM 3a/laHUM.

INPEAMETHBIE PE3YJ/IBTATBI

B cocTaBe Tipe]MeTHBIX Pe3y/JIbTaTOB IO OCBOEHUIO 00s13aTe/TbHOTO COZeprKaHUs,
yCTaHOBJIEHHOTO JlaHHOW (pefiepasibHOM paboueii MporpaMMol, BbIE/SIOT: OCBOEHHbIE
oOyuarolMICsl HayuHble 3HaHUs, YMEHUs U CTIOCOObI AeMCTBUM, crierjududecKke s
rpeIMeTHOM 00acTu «XUMHs», BUBI JeATebHOCTH TI0 TI0/yUYeHHI0 HOBOTO 3HaHUS,
ero MHTepIipeTalyy, Tpeodpa30BaHUIO0 U IPUMEHEHHIO B Pa3/IMYHbIX YueOHbIX U HOBBIX
CUTYaLUsIX.

K koHily obyueHusi B 8 Ksacce mpegMeTHbIe pe3y/abTaThl Ha 0a30BOM ypOBHe
JOJDKHBI OTpaXkaTb CHOPMUPOBAHHOCTh Y 00YyJarOIIMXCST YMEHUH:

e pPaCKpbIBaTb CMbBICT OCHOBHBIX XWUMHWUECKUX TIOHSTUM: aToOM, MOJeKy/a,
XUMUYEeCKH 3/IeMeHT, TIPOCTOe BellleCTBO, CJI0’KHOEe BellleCTBO, CMeCh (O/[HOpPOJHasi U
HeOJHOpO/IHasi), Ba/leHTHOCTb, OTHOCUTe/IbHAasi aTOMHas W MOJIeKyJisspHas Macca,
KOJIMYEeCTBO BelecTBa, MOJIb, MOJISIpHAsl Macca, MacCoBasi [j0Jisi XMUMUUeCKOro 3jieMeHTa



B  COeJAVHEHWH, MOJIIpDHbII  00BEM, OKCHA, KHC/IOTa, OCHOBaHUe, COJib,
3JIeKTPOOTPULIATE/ILHOCTh, CTeNeHb OKWC/IeHUs, XUMUUecKasi peakiusi, Kjaaccudukalus
peakluM: peakld COeJVHEeHUs, PeaKuu Pa3/iOKeHUs, peakl[id 3aMelleHus], PeakLiu1
oOMeHa, 3K30- ¥ 3HJ]J0TepMUYeCKHe peaki[iH, TeryioBoi 3PQeKT peakiyu, iAPO aToma,
3JIeKTPOHHBIN C/I0M aToma, aTOMHasi opbuTtanb, paguyc aToMa, XUMHUecKasl CBfi3b,
TOJISIpHasi M HemoJisIpHasi KOBajleHTHAasl CBfi3b, MOHHAs CBSI3b, MOH, KaTWOH, AHWOH,
pacTBOp, MaccoBas [10Jis BelllecTBa (MPOLeHTHas! KOHL[eHTpaL1si) B PACTBOPE;

* WJJIOCTPUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XUMHWUYECKUX TOHSITUA M TPUMEHSITh
5TH TIOHSITHS NIPU OTNMCAHUU BeLLeCTB U UX NpeBpalleHul;

* ICMI0JIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJisi COCTaBeHUs (POpMYJ BeIecTB U
ypPaBHEHUM XUMHUUECKHUX peaKLni;

e OTIpe/Ie/IITh BaJIeHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COeIMHEHHSX, CTeleHb
OKHCJIEHHSI 3/IeMEHTOB B OWHApHBIX COeJUHEHUSX, TMPHHAZJIeKHOCTh BeIeCTB K
ornpeJenéHHOMY KaacCy COeJWHeHWM 10 ¢opMy/aaMm, BUJ XUMHYECKOW CBSI3U
(KOBaJIeHTHAasi U MOHHAs1) B HEOPraHUYeCKUX COeJUHEHUSIX;

epackpbiBaTh  cMbica  Ilepuopguueckoro 3akoHa [. WM. MeHgeneesa:
JIeMOHCTPUPOBaTh TOHMMAaHUE MEepUOJUUYeCKOU 3aBHCUMOCTU CBOWCTB XHWMHUUECKHX
5JIeMEeHTOB OT WX I0JI0KeHus B Ileprorueckor cucteme, 3aKOHOB COXPaHEHUs] MacChl
BellleCTB, [IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJ/IIPHOTO y4YeHUs], 3aKOHa ABOrazpo;

* OTNTMCHIBATL U XapaKTepu30BaTh TabsuuHyto dopmy Ileproanueckoit CUCTEMbI
XUMUAUECKUX SJIEMEHTOB: pa3/inuaTh TOHATUS «TrjaBHas mnoAarpynmna (A-rpymma)» u
«rmobounass moarpyrma (B-rpymma)», Manbie W OOJbIIME TI€PUOJBI, COOTHOCUTH
o603HaueHust, KOTOpble UMeIOTC B Tabmuie «Ileproguueckass CUCTEMa XUMUUYECKHUX
sneMmeHTOB /I. V1. MeHesneeBa» C UKWCJIOBBIMM XapaKTePUCTUKaMU CTPOEHUS aTOMOB
XUMHUUeCKUX 37IeMeHTOB (cocTaB M 3apsifi sifipa, oOljee UWCIO 3/€KTPOHOB U
pacnpejie/ieHHe UX IO 3JIEKTPOHHBIM CJIOSIM);

e KTacCM(ULMPOBaTh XUMHUYECKHEe 3/IEMEHThl, HeOpraHWuueckue BelecTBa,
XMMUUeCKre peakluu (M0 YMCIy W COCTaBy Y4YaCTBYHOIIMX B peakiuu BelecTB, 0
TeII0BOMY 3 (eKTy);

e XapakTepr3oBaTh (OMHCHIBaTh) OOI[Me XWUMHYEeCKHMe CBOWCTBA BEIIECTB
pa3/IMuHbIX K/1aCCOB, MOJATBEP)K/AAasi ONKWCAHWEe NMPUMEepPaMy MOJIEKY/SIDHBIX yPaBHEHUM
COOTBETCTBYHOIUX XUMUUECKUX PeaKLui;

¢ IDOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaueCTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TIDOTEKaHUs XWUMHWYECKUX TIpeBpallleHU B Pa3/UUYHbIX
YCJI0BUSIX;

* BBIUUC/IATD OTHOCUTE/IBHYIO MOJIEKY/IIPHYI0O M MOJIIPHYIO MacChl BelecTB,
MacCOBYIO [IOJIF0 XMMUYECKOT0 3jieMeHTa 1o (popMyJsie COeAUHEHUS], MAaCCOBYIO [I0/THO
BellleCTBa B paCTBOpPeE, NTPOBOAUTDL PACYETHI M0 YPAaBHEHUIO XMMUUECKON PeaKLuy;

e IDUMEHATh OCHOBHBIE OIepalyi MBICIUTETbHOM [IeATeIbHOCTH — aHajli3 U
CUHTe3, CpaBHeHHe, 0000illeHre, cHUCTeMaTH3alyioo, KiacCuUKal[ioo, BbISIBIEHUEe



TPUYUHHO-C/IeICTBEHHbIX CBSA3€d — [JI1 W3yUYeHUs] CBOMCTB BELIEeCTB U XUMHUUECKUX
peaki[iii, ecTeCTBeHHO-HayuHble MeTOZbl TI03HaHUsI — Hab/roZieHne, H3MepeHue,
MO/ie/TMpOBaHue, SKCIIepUMEHT (pea/ibHbIM U MbIC/IEHHBIM );

e CJIefIOBAaTh TIpaBW/aM II0/Tb30BaHUS XWUMHUYECKOW TOCy/0o U J1abopaTOpHBIM
obopysoBaHreM, a TakxKe IpaBWIaM OOpalljeHus C BelljeCTBAMU B COOTBETCTBUU C
WHCTPYKLMSIMU T10 BBITIOJTHEHUIO J1ab0paTOPHBIX XUMUUECKUX OTTBITOB T10 TIO/IyYeHUI0 U
coOupaHui0 Ta3000pa3HbIX BelllecTB (BOJOpO/a U KHUCIOPOJa), TMPUTOTOBIEHUIO
pPacTBOPOB C Orpe/leJIEHHOM MaCCOBOM /l0/iel paCTBOPEHHOIO BellleCTBa, MJIAHUPOBATh
Y TIPOBOAUTH XUMHUYECKHE SKCIepUMEHThI M0 pacrio3HaBaHUIO PAacTBOPOB Ile/iouer 1
KHUCJIOT C TIOMOIBI0 UHAMKATOPOB (/1aKMyC, (peHoipTanienH, MeTU/IOPaHX U IpyTrue).

K xoHIy oOyueHusi B 9 Kjacce TipeMeTHbIe pe3y/bTaTbl Ha 0a30BOM YpOBHe
JOJDKHBI OTpaXkaTb CHOPMUPOBAHHOCTD Y 00YJArOIIUXCST YMEHUH:

* DACKPBIBaTh CMBIC/I OCHOBHBIX XWMHWUECKHUX TTOHSITUW: XWMHUUYECKUU >JIEMEHT,
aToM, MoOJIeKy/ja, WOH, KaTHMOH, aHWOH, TMPOCTOe BeIeCTBO, CJIO)KHOe BellleCTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATE/ILHOCTh, CTeNeHb OKUCJ/IeHWs, XMMUUecKas peakLys,
XUMHUUeCKasi CBsi3b, TeruioBoW 3(@deKkT peakidd, MOJb, MOJISIDHBI 00BEM, pacTBOp,
3/1IEKTPO/IUTBI, HE3JIEKTPOJIUTHI, 37€eKTPOJUTHYECKash AUCCOLMALIUS, peakl[id WUOHHOTO
obmMeHa, KaTaM3aTop, XMMHUYECKOe paBHOBecHe, oOpaTUMble U HeOOpaTUMbIe peakilvy,
OKHC/IUTE/IbHO-BOCCTaHOBUTE/IbHbIE  peaKLUH, OKUC/IUTE/Ib,  BOCCTaHOBUTE/b,
OKHC/IeHWe W BOCCTAHOBJIEHWE, a/JIOTPOrus, aM(pOTepHOCTb, XHWMHUUeCKas CBS3b
(KOBaJileHTHasi, WOHHasl, MeTa//TuueckKasi), KpHUCTa//iMyeckas peliéTKa, KOppo3us
MeTa/I/IOB, CIUIaBbl, CKOPOCTb XWMWYECKOW peaklyH, Tipeie/lbHO [JOMyCTHUMas
KoHLeHTpaLyd I1/1K BeliiecTBa;

* WJIFOCTPUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XUMWYECKUX TOHSITUA U MPUMEHSITh
5TU TOHATHS NIPU OMKUCAHUY BelLeCTB U UX NPeBpallleHul;

* CM0JIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJisi COCTaBeHUs: (POpMYJ BeIecTB U
yPaBHEHUN XUMHUUECKHUX peaKLni;

e OTIpe/le/iATh BaJIeHTHOCTb M CTeleHb OKUC/AeHUS XUMUUEeCKHX 3JIeEMEHTOB B
COeZIMHEHUSIX pa3/IMYHOr0 COCTaBa, MPUHAMJIEKHOCTb BeIeCTB K OIpeeéHHOMY
KJIaCCy COeAVMHEHUM Mo (opMysiaM, BUJ XUMHUUYECKOW CBsi3U (KOBajeHTHas, WOHHas,
MeTa/I/IMyecKas) B HEOPraHWYecKUX COeJVHEHMsX, 3apsi[i HWOHAa 110 XUMHUYeCKOU
dbopmysie, xapakTep Cpefibl B BOJHbIX PACTBOpax HEOPraHWYeCKUX COeUHEeHUH, THUIl
KPUCTA/VIMUECKOU PElIETKA KOHKPETHOIO BEIeCTBa;

epackpeiBaTh CwMmbiCc1 Ileproguueckoro 3akoHa [. UW. MeHzgeneeBa u
J€EMOHCTPUPOBATh ero NMOHMMaHMe: OMMChIBaTh M XapaKTepru30BaTh TabiuuHyo dhopmy
[Tepyoueckoli CUCTEMBbl XWUMHWYECKHMX 3/€MEHTOB: pa3/IvuaTh TOHSTUSl «TJIaBHast
noarpynma (A-rpyrma)» U «mobouHas mnoarpynma (B-rpymnma)», manbie U Oosblive
Mepuoibl, COOTHOCUTb 0003HauUeHUs, KOTOPble UMEIOTCSl B Mepuojuueckoi Tabsuiie, ¢
YMC/OBBIMH XapaKTepUCTUKAMM CTPOEHUsS aTOMOB XMUMHUUYECKUX 3/IeMEeHTOB (COCTaB M
3apsifi s/ipa, o0lijee UMC/IO 3/IeKTPOHOB M pacripejie/ieHUe MX IO 3/IeKTPOHHBIM CJIOSIM),



00BSICHATL 0O0IMe 3aKOHOMEPHOCTU B HW3MEHEHUM CBOMNCTB 371eMEHTOB U UX
CoeIMHeHU B TIpejiesiax MaJlbiX MepPUO/OB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

e KMaccuGULMpOBaTh  XUMHUYECKHWe 3/IeMeHThbl, HeOpraHuueckue BellecCTBa,
XUMUYeCKre peakiuu (M0 YMC/Iy M COCTaBy y4YaCTBYHOIIMX B peaklUM BellecTB, MO
TeryioBoMY 3(h@eKTy, 10 U3MeHeHUIO CTelleHel OKHUC/IeHUsS] XUMUYeCKUX 3/1eMeHTOB);

e XapaKTepH30BaTh (OIMUCHIBaTh) 00IIMe U crerubruuecKrie XUMUUeCKHe CBOMCTBA
TIPOCTBHIX U CJIOXKHBIX BeIIeCTB, TIOATBEP K/asi OMMcaHue TIPUMepaMHu MOJIEKYJ/ISIPHBIX U
HMOHHBIX ypaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX peaKI|uii;

* COCTaBJISAITb YPaBHEHUS 3/IEKTPOIUTUUECKOU AMCCOLMALIUU KUCJIOT, Iie/iouer u
coJiel, TIOMHbIe W COKpAIlléHHbIe YpaBHEHUs peakidii MOHHOTO oOMeHa, ypaBHeHUs
peakLyid, MOTBeP)KAAIOIIMX CyllleCTBOBaHUE MeHeTUUYECKOM CBSI3U MeXXAy BelleCcTBaMU
pa3/IMYHbIX K/1aCCOB;

* paCKphbIBaTh CYLLIHOCTb OKMCJIUTeTbHO-BOCCTAHOBUTE/IBHBIX peakuui
TIOCPeZICTBOM COCTaBJIeHHSI 3JIEKTPOHHOTO OaslaHca 3TUX peakiui;

 IDOTHO3MPOBaTh CBOMCTBA BeLIECTB B 3aBUCUMOCTH OT WX CTPOEHHS,
BO3MO’KHOCTH MPOTeKaHUsI XMUUeCKUX TpeBpallieHui B Pa3/IMUHbIX YCI0BUSIX;

* BBIYMC/IATb OTHOCUTE/IbHYI0 MOJIEKY/ISIDHYIO W MOJISIDHYIO MacChl BelLleCTB,
MacCOBYIO JIOJIF0 XMMHUUYECKOTO 3jieMeHTa Mo (opMyrie COeJMHeHUsl, MaCCOBYIO IOJTHO
Bell[eCTBa B paCTBOPe, MPOBOUTh PACUEThI 110 YPaBHEHUIO XUMUYECKOM peakiuy;

e coOMOaTh TIpaBW/IA TI0JIb30BAaHUSI XUMHUUECKOM TMOCy[od U J1abopaTOpHBIM
obopyJoBaHreM, a TakKe TpaBWa oOpalljeHUs C BelleCTBAMU B COOTBETCTBUU C
WHCTPYKLWSMU T10 BBITIOJTHEHUIO Ta00paTOPHBIX XMMUUECKUX OTTBITOB T10 TIO/TyYeHUI0 U
cobupaHuio ra3000pa3HbIX BellecTB (aMMUaka v yIeKUC/Ioro rasa);

*IPOBOJIUTHL Ppeaki[uy, TIO/ATBepKJaloll[e KaueCTBeHHbIM COCTaB pa3/InUHbIX
BeII[eCTB: pacrO3HaBaTh OIBITHBIM MyTéM XJOpufa-, Opomuj-, moguz-, KapOoHart-,
dochat-, cumukaTt-, cynbdar-, TUAPOKCUA-UOHBI, KaTHUOHbl AMMOHHUS W HOHBI
W3YUEHHbIX MeTa/JIOB, TPUCYTCTBYKOIIME B BOJHBIX pacTBOpPaX HeOpPraHWYeCKUX
BeLL[eCTB;

e [IPUMEHSITh OCHOBHbIE Ofepaljii MbICJIUTENbHON [esiTe/IbHOCTU — aHaau3 u
CHUHTEe3, CpaBHeHHe, 0000IieHre, CUCTeMaTU3allul0, BbIABI€HWEe  TIPUYUHHO-
Cle/ICTBEHHBIX CBsi3eli — i1 U3yueHUsl CBOMCTB BeIeCTB U XUMHUECKHUX peakI[ui,
ecTeCTBeHHO-HayUHble METO/bl TT03HaHUsI — HabJIrojeHre, U3MepeHre, MO/ie/TMPOBaHKe,
5KCIIepUMEHT (peasibHbIM U MBIC/IEHHBIN).



TEMATHNYECKOE INTAHUPOBAHUE

8 KJ/TIACC
KonnyecTBo yacos
Ne HaunmeHoBaHue pa3/jiesioB U J/1IeKTpoHHbIe (U(poBbIe)
KoHTpo/1bHBbIE IIpakTHyeckue
n/n TeM NporpaMmsbl Bcero oOpa3oBaTe/IbHbIE PecypChI
padoThI padoThI
Paspen 1. IleppoHaua/ibHbIe XUMHYECKHe IIOHATUA
Xumust — Ba)kHast 06/1aCTh

11 eCTeCTBO3HaHUS U c ) Bubmoteka LIOK

' TpaKTUUeCKOM JlesATeTbHOCTH https://m.edsoo.ru/7f41837c

yesioBeKa

12 Bemrjecta 1 xumuueckue 15 1 bubmioreka LIOK

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

Wtoro no pazgeny 20

Pa3zgen 2. BaxkHeliue npe/CTaBUTe/IM HEOPraHMUeCKUX BelecTB
21 Boznyx. Kucnopog. [Tonsitue 6 bubmmorteka LJOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
99 Bogopog.Ilonsatue o kuciorax 3 1 bubmoTeka LIOK

’ 1 COJISAX https://m.edsoo.ru/7f41837¢c
23 Bopa. PactBopsl. [ToHsiTHE 00 c 1 1 bubmuoreka LJOK

' OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE K/1acChl 1 1 1 bubnuoreka LJOK

' HeopraHuuyeCcKux coeuHeHu! https://m.edsoo.ru/7f41837c

Wtoro no pazgeny 30

Pazpen 3. Ilepuoauueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux 3;71eMeHToB /[I. V1. MenjeneeBa. CTpoeHue aTOMOB.
Xumnueckas cBfi3b. OKMC/IMTe/TbHO-BOCCTAaHOBUTE/IbHbIE PeaKI[uH




[Teproanueckuii 3aKOH U

31 [Teproguueckasi cucremMa 7 bubmoreka LIOK
' XUMHYeCKUX 31iemeHTOB /1. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XuMunueckasi CBsI3b.
3.2 OKUC/IUTe/NBEHO- 8 Bubmiorexa [JOK
) https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTE/IbHbIE pPeaKl[in
bubmoteka LIOK
W roro no paspeny 15 https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 Bubmiorexa IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoiunuyecTBO yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/jie/ioB U TeM (yudposbie)
Ne n/nn KontposbHbie | IIpakTHyeckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
padoThI paboThI
pecypchl
Pa3pesn 1. BemecTBo M XMMHUeCKHe peaKiiu
11 [TorTOpeHMe U yraybaeHre 3HAHUMA 5 1 bubmuorteka LJOK
' OCHOBHBIX pa3/iesioB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX 4 BbubmoTeka LIOK
' peakiuii https:/m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAs AUCCOLMALIUA. 3 1 1 bubmorteka [JOK
' XYMHUUeCKUe peakljuy B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro 1o paspeny 17
Paspen 2. HemeTtasnibl 1 MX COeJUHEHUS
51 OO0r111ast XxapaKTepUCTHKA XUMHUUECKUX 4 1 bubmoTeka LIOK
’ sremeHTOB VIIA-rpyrrsl. ['ajoreHsl https://m.edsoo.ru/7f41a636
OO0r111ast xapaKTepUCTUKa XUMUUeCKUX
2.2 snemeHTOB VIA-rpynmnsl. Cepa u eé 6 bubmorexa IOK
) Py - -eP https://m.edsoo.ru/7f41a636
coeIMHeHUs!
OO61iasi xapaKTepUCTHKA XUMUYEeCKHX
2.3 sneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmorexa [JOK
' pymHBt. ’ P https://m.edsoo.ru/7f41a636
coeIMHeHUs
OO611ast XxapaKTepUCTUKa XUMHUUECKUX
24 sneMeHTOB IVA-rpynmnel. Yriepoz u 8 1 2 bubmiorexa OK
) u Py ) POA https://m.edsoo.ru/7f41a636
KPEMHHUU U UX COeJUHEHUS
Uroro nio pasgeny 25




Pazgen 3. Mera/uibl U UX COeiUHEHMSA

N bubmoreka [JOK
31 OBupe coiicTsa meTazon 4 https://m.edsoo.ru/7f41a636
3.2 BakHelillve MeTaslibl ¥ UX COeIUHEHUS 16 Bubmorexa [JOK
https://m.edsoo.ru/7f41a636
Ntoro no paspeny 20
Pa3pen 4. Xumusa 1 oKpyxamwinas cpeja
4.1 BeitijecTBa 1 MaTepuasibl B )KHU3HH UejioBeKa 3 Bubmorexa OK
' H P https://m.edsoo.ru/7f41a636
Wtoro no pazgeny 3
PesepBHoe Bpems 3 Bubmiorexa [TOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68




IIOYPOYHOE IVNTAHNPOBAHUE

8 KJ/TIACC
Ko/mmuecTBo yacos JJIeKTPOHHbIE
Ne nu¢poBbIie
Tema ypoka KonTposbubie | IlpakTHueckue
n/n Bcero o0pa3oBare/ibHbIE
paboThI paboThI
pecypchl
1 IIpeameT xvMuK. Posib XUMUU B JKU3HU Ue/IOBeKa. 1 bubnuoreka LJOK
Tena u BemjecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsiTE O MeTO/laX MO3HAHUS B XUMUU 1 Bubmmoreka [JOK
a https://m.edsoo.ru/ff0d227e
[TpakTrueckast pabota Ne 1 «ITpaBua paboThl B
3 nabopaTopuu ¥ MpUEMBI 0OpallleHus C 1 Bubmmorexa [JOK
batop p pat https://m.edsoo.ru/ff0d23dc
nabopaTOpHBIM 000pPyIOBaHHEM»
4 YucTele BeljecTBa U cMecu. CriocoObl pa3/eneHust 1 bubnmoreka LIOK
cMmecei https://m.edsoo.ru/ff0d26ca
c [Mpaktryeckast pabora Ne 2 «Pa3zeneHue cmeceii (Ha 1 Bbubmioteka LIOK
TipuMepe OUKCTKU MTOBapeHHOW COTH)» https://m.edsoo.ru/ff0d28c8
bubmoreka [JOK
A 1
6 TOMBLH MOTIEIY BT https://m.edsoo.ru/ff0d2a6c
7 XyMHUUecKue 3/ieMeHThl. 3HaK! (CUMBOJIbI) 1 bubmmoreka LIOK
XWUMHUYECKUX 3JIeMeHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble ¥ C/I0KHBIE BelecTBa 1 Bubmorexa OK
P H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKY/ISIDHOE yUueHue 1 Bubmaorexa LIOK
ymp y https://m.edsoo.ru/ff0d2d50
10 3aKOH IOCTOSIHCTBA COCTaBa BelljeCTB. XuMUuyecKas 1 Bbubmoreka LIOK

¢dbopmyna. BaneHTHOCTb aTOMOB XUMUUECKUX

https://m.edsoo.ru/ff0d2eae




3/IeMEeHTOB

1 OtHocuTenbHas aToMHasi Macca. OTHoCUTe /IbHast bubnuoreka LIOK
MOJIeKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
1> MaccoBas [j0/11 XUMUUeCKOro 3/1eMeHTa B BbubmoTeka LIOK
COoeJUHeHUU https://m.edsoo.ru/ff0d350c
bubmoreka LIOK
13 Komnuectso BeljectBsa. Monbs. MossipHas Macca
. P https://m.edsoo.ru/ff0d5230
14 du3nyeckre ¥ XuMUueckre sgBaeHns. XuMuueckas Bbubmoteka LIOK
peaxkius https://m.edsoo.ru/ff0d37fa
15 [Ipy3Haky ¥ yCi10BUs NPOTeKaHUsI XUMAYeCKUX bubmuoreka IIOK
peakLui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHUs MacChl BellleCTB. XUMUYeCKue bubnuoreka LIOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrruricsieHusi KoyiuecTBa, MacChl BellleCTBa 1o bubmioreka LJOK
yPaBHEHUSIM XUMHUUECKUX peaKLUii https://m.edsoo.ru/ff0d5708
18 Krnaccudukaiys XuMmruuecKux peakiuii (coefuHeHus, bubmoreka [JOK
pa3oXKeHHs], 3aMellleHus, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4é€HBbIN-3HLIMK/IONeUCT. Bubmoreka LIOK
O06o011ieHMe U cUCTeMaTH3alus 3HAaHUH https://m.edsoo.ru/ff0d40c4
20 KonTtpospHast pabota Nel o Teme «BeljecTBa u BbubmoTeka LIOK
XUMHUYECKUe peakLin» https://m.edsoo.ru/ff0d4290
71 Bo3pyx — cmecs rasos. Cocras Bo3gyxa. Kucnopoz bubnuoreka LIOK
— 3JIeMEeHT U IpoCToe BelecTBo. O30H https://m.edsoo.ru/ff0d448e
dusnyeckue U XMMHUYeCKHe CBOMCTBa KUC/I0poza
22 (peakiyu OKuc/ieHus, TopeHue). [ToHsTre 06 Bubmmorexa [JOK
peaxt » TP ) https://m.edsoo.ru/ff0d4614
OKCHJax
93 CriocoObI 1osTyueHust KUC/I0po/ia B jabopaTopuu 1 bubmioreka [JOK

MIPOMBILLLIEHHOCTH. [IprMeHeHe Kucaopoja

https://m.edsoo.ru/ff0d497a




TerioBo 3(hPeKT XUMHUUeCKOU peakiiu, TIOHATHE O

24 TEPMOXUMUUECKOM YpaBHEHHWH, 5K30- U bubmmorexa [JOK
P yp ’ https://m.edsoo.ru/ff0d4790
HI0TePMUYECKUX PeaKLUsX
95 ToruBo (HedTh, yroJib U MeTaH). 3arps3HeHue bubmuoreka LIOK
BO3/[yXa, CIIOCOOBI ero rnpefoTBpaIleHus https://m.edsoo.ru/ff0d4c4a
26 [TpakTrueckast pabora Ne 3 o Teme «Iloyuenue u bubmoreka LIOK
cobupaHue KUCI0POZa, U3yueHWe ero CBOHCTB» https://m.edsoo.ru/ff0d4ae2
57 Bopopos — snemMeHT U IpOCTOe BELeCTBO. bubmoreka IIOK
HaxoxxzeHue B npupoze https://m.edsoo.ru/ff0d4dd0
)8 dusnyeckue U XMMU4eCKHe CBOKCTBa BOZOPOAA. bubnuoreka LIOK
[IpumeHeHue Bogopoza https://m.edsoo.ru/ff0d4dd0
29 [ToHaTre o KUC/IOTax M COMSIX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI 1o/TyueHust BOZOPOZa B jabopaTopuu Bubmiorexa IOK
y AOPOA patop https://m.edsoo.ru/ff0d4dd0
31 [Mpaktryeckast pabora Ne 4 1o Teme «IlonyueHue u bubnuoreka LIOK
cobupaHue BO/IOPO/a, M3yUeHHe ero CBOMCTB» https://m.edsoo.ru/ff0d4f42
o , bubnuoreka LIOK
32 MonsipHblii 00b€M ra3oB. 3akOH ABOTajjpo hitps-//m.edsoo.ru/f0d542e
13 Bbiuncienust 00béMa, KOJTMUECTBA BeIllecTBa rasa 1o bubmioreka [JOK
ero M3BeCTHOMY KOJIMUeCTBY BelllecTBa Ui 00bEMY https://m.edsoo.ru/ff0d55a0
BbruricieHust 00bEMOB ra30B 110 YPaBHEHUIO pPeaKI[uu bubnuoreka LIOK
34 , o
Ha OCHOBe 3aKOHa 0OBEMHBIX OTHOILIEHUM ra30B https://m.edsoo.ru/ff0d5708
35 du3nueckue U XUMUUeCKHe CBOMCTBA BOJbI Bubmorexa OK
A https://m.edsoo.ru/ff0d587a
bubmioreka [JOK
n. I1
36 CocraB ocHoBanwuil. [ToHsiTHe 006 UHAMKATOpPax hitps:/m.edsoo.rw/ff0d59e2
37 Boga kak pactsoputesnb. HacellljeHHbIe U Bbubmoteka LIOK




HeHachbllleHHbIe pacTBOpbI. MaccoBast 07151 BelljecTBa
B pacTBoOpe

https://m.edsoo.ru/ff0d5b40

[MpakTrueckas pabota Ne 5 o Teme

bubmoreka LJOK

38 [TpuroToBseHre pacTBOPOB C OMNpe/eEHHON
«'P . . P p peA https://m.edsoo.ru/ff0d5eba
MaCCOBOM J10J/ield paCTBOPEHHOTO BeIeCTBa»
39 KonTponbHast pabota Ne2 o Teme «Kucmopog. bubnuoreka LIOK
Bopopopn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, Knaccu(yKalys, HOMeHKIaTypa Bubmiorexa LIOK
ABL ’ HH, P https://m.edsoo.ru/ff0d664e
a1 [TonyyeHve ¥ XUMHUYECKHE CBOWCTBA KUC/IOTHBIX, Bbubmoteka LIOK
OCHOBHBIX ¥ aM(OTepPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHu4: COCTaB, Ki1accu(uKalysi, HOMeHK/IaTypa Bubmorexa LIOK
' ’ M, P https://m.edsoo.ru/ff0d67ca
43 [TonyueHve ¥ xXuMHUYeCKHe CBOKMCTBA OCHOBAaHUM Bubmiorexa OK
y https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, KiaccuduKarys, HOMeHK/IaTypa Bubmiorexa [JOK
' ’ A, yp https://m.edsoo.ru/ff0dfee2
45 [TonyyeHre U XUMHUUYECKHE CBOWCTBA KUCJIOT Bubmuorexa LIOK
y https://m.edsoo.ru/ff0dfee2
46 Cosu (cpeiHUE): HOMEHK/IATYPa, CIIOCO0BI bubmoreka [IOK
MOJTy4YeHusl, XMMHUYeCKHe CBOKMCTBA https://m.edsoo.ru/00ad9474
[MTpakTrueckas pabota Ne 6. Pemenue
47 SKCIIePUMEHTAa/IbHBIX 3a7ay 1o TeMe « OCHOBHbIE Bubmmorexa [JOK
p A . https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPraHMYeCKUX COeJMHeHUN»
48 ['eHeTHueckas CBsI3b MeXAY KlacCaMU bubmioreka [JOK
HeopraHuuecKux coeJuHeHun https://m.edsoo.ru/00ad9a50
. bubnuoreka LIOK
49 O06o01TieHMe U cUCTeMaTH3alus 3HAaHUH 1

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




50 KonrposibHast paboTa Ne3 1o Teme "OCHOBHbIE bubnuoreka LIOK
KJIaCChl HEOPraHWYeCKUX COeJUHEeHU" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKY K/IacCUPUKALIUNA XUMUUECKAX bubnuoreka LIOK
s71eMeHTOB. [ToHATHe O TpyIInax CXOAHbIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [Tepuoauueckuii 3akoH 1 [Teproanueckas cuctema Bbubmoteka LIOK
XUMHUueckux snemeHToB /1. V1. MeHeneeBa https://m.edsoo.ru/00ada52c
53 ITeproapl, TPyIIIibI, TTOATPYIIIIbI Bubmmorexa [JOK
PHOAPL TPYITBL, TOATPY https://m.edsoo.ru/00ada52¢c
bubmoreka IIOK
54 Crtpoenue atoMoB. CocTaB aTOMHBIX sziep. V30TombI
P ARED https://m.edsoo.ru/00ada342
CTpoeHue 3/1IeKTPOHHBIX 000/I0U€K aTOMOB
55 snemeHTOB [lepuoanueckoii cucremsl /. 1 Bubmmorexa [JOK
PHOA T https://m.edsoo.ru/00ada6bc
MeHnenieeBa
XapakTeprCTHKa XUMUUeCKOTr0 3/IeMeHTa I10 ero
56 nosioxkeHuto B [lepuoguyeckoii cucreme /1. U Bubmmorexa [JOK
PHOA T https://m.edsoo.ru/00ada824
MeHpeneeBa
3HaueHue [leproanyeckoro 3akoHa J/isi pa3BUTUS
57 Hayku U npakTuku. [1. V1. MenzeneeB — yuéHbIN Bubmorexa OK
y P e a y ’ https://m.edsoo.ru/00ada96e
rejiaror v rpakJjaHuH
58 OJIeKTPOOTPHULIATE/IBHOCTh aTOMOB XMMUYECKUX bubmoreka LIOK
3/1eMeHTOB/ Bcepoccuiickasi mpoBepouHasi pabora https://m.edsoo.ru/00adaab8
bubmoreka LIOK
59 NouHas xumrueckas CBsI3b 4
https://m.edsoo.ru/00adac34
60 KoBaneHTHas mossipHasi XMMU4ecKasi CBSI3b Bubmiotexa OK
P https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HemnoJsisipHas XUMUYeCcKasi CBsi3b Bubmorexa OK
P https://m.edsoo.ru/00adaab9
62 CrerneHb OKUC/I€HUSA BbubmoTeka LIOK




https://m.edsoo.ru/00adae28

63 OKHCINTENTbHO-BOCCTAaHOBUTEJIbHBIE PeaKLIUU 1 Bubmorexa [JOK
https://m.edsoo.ru/00adb076
bubnmoreka LIOK

64 Oxuc/vTeny ¥ BOCCTaHOBUTETU 1 hitps://m.e dso<])_.[ru 100adb076

65 KonTtposnbHast pabota Ned 1o Teme «CTpoeHue aToma. 1 Bbubmioreka LIOK

XUmuryeckas CBsi3b» https://m.edsoo.ru/00adb486

66 PesepBHbIii ypok. O600111eHre 1 CCTeMaTH3aLs 1 Bbubmioreka LIOK

3HaHUM https://m.edsoo.ru/00adb33c

67 PesepBHbIi ypok. O600111eHre U CCTeMaTH3aLs 1 bubnuoreka LIOK

3HaHUM https://m.edsoo.ru/00ad9cb2

68 Pe3epBHbIii ypok. O60011IeHre U CHCTeMAaTH3aLs 1 bubmoteka LIOK

3HaHUU https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




9 KVIACC

KonnuyecTBo uyacoB JJIEKTPOHHBIe
Ne Jdara nudpoBbie
Tema ypoka KonTposbHbie | IIpakTHueckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[Tepriogruecknii 3aK0H.

1 [Teprogrueckas cucrema 1 bubmoreka [IOK
XUMUUeCKUX 371emeHTOB /1. U. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEepHOCTU B U3MEHEeHUU

- bubmmoreka IIOK
2 CBOMCTB XMMHUYECKUX 3/IEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
TepBbIX TPEX NEePUO/ 0B

3 Knaccudukaiiysi 1 HOMeHK/IaTypa 1 bubmiorteka LJOK
HeopraHuyeCcKux BellecTB https://m.edsoo.ru/00adb7e2

4 Buzibl XMMU4eCKOM CBS3U U TUIIbI 1 Bbubmoreka LIOK
KPUCTA/UIMYECKUX PeIIETOK https://m.edsoo.ru/00adbac6
KontpossHast pabota Nel o Teme

5 «[ToBTOpeHue u yriybneHue 3HaHUN 1 1
OCHOBHBIX pa3zesioB Kypca 8 kacca»

6 Knaccudukaiys XuMruuecKux 1 bubnuoreka LIOK
peaxiuii Mo pa3/IMYHbIM MpHU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUUECKON

bubmiorteka LJOK
7 peakuuu. IToHaTHE O TOMOreHHBIX U 1
https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLUsax
[TonsiTHE O XUMUUECKOM paBHOBECUM.
bubmoreka IIOK
8 ®aKTOopsbl, BJIMAIOL{Me Ha CKOPOCTh 1

XUMUAUECKOM peaklii1 U IOJIOKeHHe

https://m.edsoo.ru/00adc28c




XUMHUUYECKOI'0O paBHOBECHA

OKHCIUTeNbHO-BOCCTAHOBUTE/IbHBIE

bubmoreka LJOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2/1eKTPOIUTUYECKOM
10 vccorpari. CUipHbIe U cadble Bubmiorexa HOK
A Rt https://m.edsoo.ru/00adcd68
3/71eKTPOJIUTHI
11 Houuble ypaBHeHUS peakIii Bubmiorexa HOK
yP peaxn https://m.edsoo.ru/00add448
XyMUueckre CBOMCTBa KUC/IOT U
12 OCHOBAHUII B CBeTe IpeICTaB/IeHUN BubmioTexa LIOK
Puﬂ https://m.edsoo.ru/00add5d8
00 371eKTPOJTUTUUECKOM JAUCCOLIAAI[UH
XuMuueckre CBOMCTBA COJieli B CBeTe
13 pecTaBeHul 00 Bubmiotexa LIOK
PEA . https://m.edsoo.ru/00add8b2
3/71eKTPOJIMTUYECKOW AUCCOLMALU
14 ITousTie o ruapo/siv3e coen Bubmotexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O600611eHMe U cucTeMaTH3aLys Bbubmoreka LIOK
3HaHUN https://m.edsoo.ru/00addd12
[MpakTrueckast pabota Ne 1.
16 «PeleHye 3KCIriepuMeHTa/IbHBIX BubmoTexa LIOK
p https://m.edsoo.ru/00addbfa
3aga4u»
KonTtposeHast pabota Ne2 o Teme
17 «DeKTPOJUTUUECKAsA TUCCOLIMALTUS Enbmorexa LIOK
p A HHATHA. https://m.edsoo.ru/00addec0
XUMHYeCKUe peakijuy B paCTBOpax»
OO011jasi XapaKTepPUCTHUKA rasioreHoB.
18 XuMHuyeckKre CBOMCTBA Ha ITpuMepe Enbmorexa OK
P p https://m.edsoo.ru/00addfe?
XJ10pa
19 Xnoposopopog. ConsiHas KUC/IOTa, bubmoreka [JOK




XHMMUUYEeCKUe CBOMCTBA, MOJyueHue,
TIpUMeHeHue

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

[MpakTrueckas pabota Ne 2 o Teme

. bubnmroreka LJOK
20 «ITonyueHue COTHOU KUCJIOTHI,
. . https://m.edsoo.ru/00ade348
H3yudeHue eé CBOKCTB»
BbluncrieHus o ypaBHeHUSIM
21 XUMUYECKUX peakLuii, ec/iv OAUH U3 bubmiorexa LIOK
PearuH, A https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
97 OO011jas1 XapaKTePUCTHUKA 3/IEMEHTOB bubmoreka LJOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTtpornHbie MOAU(UKALIMU CEpBI.
73 HaxoxxzgeHue cepsl U eé coeJUHEHUN bubmoTeka LIOK
B IIpUpoZie. X¥MUYeCcKue CBOKWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBofopof, CcTpoeHue, bubmoreka [JOK
(bu3uueckue U XUMUUECKHe CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUC/IOTA,
25 (dbu3nueckue U XUMHUUECKHe CBOMCTBa Bubmiorexa IOK
’ https://m.edsoo.ru/00adea28
TpUMeHeHue
XrMUUeCKUe peaklvy, JexKallie B
OCHOBe TIPOMBIIIIEHHOTO criocoba
2% TIOJIyYeHUsI CePHOW KHUCJIOTBI. Bbubmoreka LIOK
XUMHYecKoe 3arpsisHeHue https://m.edsoo.ru/00adec8a
OKDY’Karolllel cpeibl COeJUHeHUSIMU
cepsl
97 BrruriciieHre MaccoBoi [10/U BbIXO/ia bubmoreka LJOK
MPOAYyKTa peakLvuu https://m.edsoo.ru/00adec8a
28 OO011jas1 XapaKTePUCTHUKA 3/IEMEHTOB bubmoreka LJOK




VA-rpynmnsl. A30T, paciipocTpaHeHue
B TIpYpoze, pusnyeckue U
XMMUYeCKHe CBOMCTBa

https://m.edsoo.ru/00adeea6

AmMHuak, ero ¢pusnyeckre 1

- bubmorteka [JOK
29 XUMHUYeCKUe CBOUCTBA, IT0IyYeHue U
https://m.edsoo.ru/00adf004
TpUMeHEeHNe
[TpakTrueckast pabora Ne 3 o Teme
30 «ITonyyeHne amMmmuaka, U3ydyeHue ero Bubmiorexa IOK
_ ya » M3y https://m.edsoo.ru/00adf180
CBOUCTB»

31 A30THas KAC/I0Ta, eé (prusnyeckue u bubmoreka LIOK
XMMHYEeCKUe CBOUCTBA https://m.edsoo.ru/00adf306
Vcrnosib30BaHrie HUTPATOB U CoJiei
aMMOHHUSsI B KaueCTBe MUHepa/bHbIX

32 obpenuii. XuMuueckoe Brbmorexa LOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HeHue OKPY Karollleid CcpeJibl
COoeJMHEHUSsIMU a30Ta
®ocpop. Okeup pocgopa (V) u

33 (bocg)o pHaH KHCAJI(ETa qJ(bIEBI/I(‘-IGZZKI/Ie u Bubmiorexa IOK

p N https://m.edsoo.ru/00adf68a
XUMUUeCcKre CBOMCTBA, MoIyueHue
Ncnons3oBanue docdatos B

34 KauecTBe MUHepasbHbIX Y00peHuH. bubmorteka LJOK
3arpsi3HeHue PUPOJHOU CpeJibl https://m.edsoo.ru/00adfc20
dhocdatamu
Yriepoa, pacipocTpaHeHHe B

35 pu E 'g (li)I/IBI/EIeCKl:/Ie U XUMUYeCcKue bubmiorexa LIOK

P P A https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxkcufpl yriaeposa, ux pusnyeckue u bubmoreka [JOK

XHMHYECKUe CBOMCTBaA.

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




OKosioruyeckre mpood/iemsl,
CBsI3aHHBIe C OKcuzaoM yriepoaa (IV)

37 YrosibHast KUC/I0Ta U eé CoMu Bubmiorexa [IOK
https://m.edsoo.ru/00ae006¢
I[MpakTrueckas pabota Ne 4 o Teme

38 "[lonmyuyeHue yrieKucsaoro rasa. bubmoreka LIOK
KauecTBeHHast peakiyisi Ha KapboHar- https://m.edsoo.ru/00ae027e
HoH"

[TepBOHaUaMbHBIE TIOHATHUS 00
39 OpraHUyYecKHX BelecTBax Kak 0O Bubmorexa [JOK
P H https://m.edsoo.ru/00ae054e
COeIMHEeHUSIX yIyiepoza
40 KpemHuii 1 ero coejiHeHust Bubmaorexa [TOK
P A https://m.edsoo.ru/00ae080a
[TpakTrueckast pabota Ne 5. Pertienne

41 9KCIIepUMeHTa/IbHbIX 3a/ay [10 TeMe Bbubmoreka LIOK
«BaxHelilme HeMeTas/uIbl U UX https://m.edsoo.ru/00ae0bf2
COeIMHEeHUS»

KontposbHast pabota Ne3 o Teme
42 «BakHeli1e HeMeTalbl U UX Brbmmorexa [JOK
https://m.edsoo.ru/00ae0e18
COeIUHEeHHSI»
OO0111ast XxapaKTepUCTHKA XUMHUUECKUX
3/1IEMEHTOB — MeTaJlJIOB.

43 Mertannvueckas CBsi3b U bubmoreka LIOK
MeTa/uInuecKast Kpucraaanueckas https://m.edsoo.ru/00ae103e
peniéTka. Pu3nueckre CBONCTBA
MeTaJlJIOB
XrMHUUeCcKre CBOMCTBA MeTaslIOB.

. bubmoreka LJOK

44 OJIEKTPOXUMUYECKUM P

HarpspKeHWH MeTaslIoB

https://m.edsoo.ru/00ael156




OO61ue criocoObl MoTyueHust
meTasioB. CrijiaBbl. BerunciieHus mo

45 aBHEHHUSIM XMMHUUECKHX peaKIui Brbmorea LIOK
yp PeaKLytd, https://m.edsoo.ru/00ae1156
€C/TM OZIUH U3 peareHTOB COJEPKUT
MpUMeCH
46 ITonsiTe 0 KOPpPO3UK METAJIJIOB Bubmiorexa IOK
pp https://m.edsoo.ru/00ae1278
bubmoreka LJOK
47
Ienourpre meran eI https://m.edsoo.ru/00ae14b2
48 OKCubl U TUADPOKCUBI HATPUS U bubmoreka [JOK
Kajs https://m.edsoo.ru/00ae14b2
49 [ITenoyHO3eMe bHBIE MeTa/uIbl — Bbubnuoreka LIOK
KanbLUX U MarHuu https://m.edsoo.ru/00ae15e8
50 Baxkneriiive coeiMHeHYS KaabLUsS Bubmorexa [JOK
A H https://m.edsoo.ru/00ael5e8
£1 O06o0011eH1e ¥ CHCTeMaTH3aLIUs
3HaHUU
5o JKécTKoCTh BOJIBI M1 CITOCOOBI eé bubmmoreka [JOK
yCTpaHeHUst https://m.edsoo.ru/00ae 1886
[TpakTrueckast pabora Ne 6 o Teme
53 "JKECTKOCTB BOJIbI U METO/IbI eé Bubmorexa [JOK
N A a https://m.edsoo.ru/00aelae8
yCTpaHeHust
bubmioreka LJOK
4 A 7
> JTOMHHIH https://m.edsoo.ru/00aelc64
o5 AmM@oTepHbIe CBOKCTBa OKCUA U Bbubmoteka LIOK
TAJPOKCHA https://m.edsoo.ru/00aelc64
bubmoreka LJOK
56 Keneso 1

https://m.edsoo.ru/00ae1d86




OKcubl, TUIPOKCUBI U COMU Kese3a

bubmmoreka [JOK

>/ (IT) u xenesa (III) https://m.edsoo.ru/00ae35e6
cg 0606LHeHI/Ie Y CUCTeMaTH3alus
3HaHUU
[Mpaktryeckast pabora Ne 7. PerieHue
59 5KCIepUMEeHTa/IbHBIX 3a/iau 110 TeMe bubmuoreka LJOK
«BakHel111e MeTasibl U UX https://m.edsoo.ru/00ae3de8
COeJUHEeHUSI»
Bbruric/ieHusi o ypaBHEHUSIM
XUMUYECKUX peakluii, ec/iv OfUH 13
60 peareHTOB JlaH B U30bITKe WIN bubmoreka [JOK
COZIepXUT puMecH. Berunciienus https://m.edsoo.ru/00ae1750
MacCOBOM JI0/IM BbIXO/la TIPOAYKTa
peakiLuu
61 O6o6LHeHI/Ie Y CUCTeMaTH3alus
3HaHUU
KonTponbHast pabota Ned 1o Teme
62 «BakHel11e MeTasibl U UX
COeJUHEeHUSsI»
63 BeinjectBa 1 maTepuassl B bubmoreka [JOK
MOBCeIHEBHOM >KM3HU Ue/IoBeKa https://m.edsoo.ru/00ae3f50
64 XUMHYeCcKoe 3arpsisHeHue bubmoreka [JOK
OKDY’Karollleil cpe/ibl https://m.edsoo.ru/00ae4270
65 PoJib XUMUM B pelieHUH bubmoteka LIOK
9KOJIOTUUECKUX MpobsiemM https://m.edsoo.ru/00ae4270
66 Pe3epeHbIit ypok. O600IIIEHE U bubmoreka LJOK
CHCTeMaTH3al[ysl 3HaHUI https://m.edsoo.ru/00ae0d0a
67 Pe3epeHbiil ypok. Ob600I1IeHNE U bubmoreka LJOK




CUCTEMATHU3alUA 3HaHUi

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

68

Pe3epBHbIi ypok. O606ITIeHNE 1
cHUCTeMaTH3allys 3HaHUH

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

OBLIEE KOJIMYECTBO YACOB I10
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YUYEBHO-METOJNYECKOE OBECIIEUEHUE
OBPA3OBATEJ/IBHOI'O ITPOINECCA
OBA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI 1151 YYHEHUKA

Xumust: 8- kacc: 6a30Bbiit ypoBeHb: yuebuuk/O.C. INabpuensiH, U.T.
Octpoymos, C.A. CnagkoB. Mocksa: [Ipocseljenue, 2024. - 175c¢.: ui.
ISBN 978-5-09-088249-1.
Xumust: 9-i kacc: 6a30Bbiii ypoBeHb: yueOHuk/O.C. I"abpuensiH, U.T.
Octpoymos, C.A. CnagkoB. Mocksa: [Ipocserjenue, 2024. - 223c.: v
ISBN 978-5-09-110655-8.

METOJUYECKUWUE MATEPUAJIbI /11 YUUTEJIA
Ypoku xumuu B 8 Kacce: MeToZinueckoe rocobue: [usganue Y 718 pdf-
dopmate] / O.C. I'abpuensiz, U.I'.Octpoymos, C.A. Crnagkos, 1.B.
AkcénoBa.-Mockaa : [Ipocseienue, 2022.-176c¢. : ui.
ISBN 978-5-09-094101-3. - TeKCT : 371eKTPOHHBIM.
Ypoku xumuu B 9 Kracce: MeTogrueckoe rocobue: [u3manve Y 718 pdf-
dopmate] / O.C. I'abpuensiH, U.I'.Octpoymos, C.A. Crnagkos, 1.B.
AkcénoBa.-Mockga : [Ipocsenjenue, 2022.-208c. : ui.
ISBN 978-5-09-094100-6. - TeKCT : 371eKTPOHHBIM.
IV PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU
MHTEPHET
https://myschool.edu.ru/
https://uchi.ru/
https://www.obrprostranstvo.ru/
https://lesson.edu.ru/

MYHULMNAJIBHOE MyHUUMNANBHOE
ABTOHOMHOE ABTOHOMHOE
OBLUEOBPA3OBAT OBLUEOBPASOBATEEH
OE YYPEXOEHMVE -
ENN6HOE CPEOHAA
YUYPEXIOEHWE - OBLEOBPA3OBATE/SBH
CPEOHAA AA LLUKONA »7 137
OBLEOBPA3OBAT £ 9BNSA0Cb aBTOPOM 3TOrO
ENBbHAA LLUKONA H- f'ﬂc;g'\c/;enl-g:nmcamg
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