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ITOSACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa MO XWUMHUHW Ha YpPOBHe OCHOBHOTO O00IIjero o0pa3oBaHUs
COCTaB/ieHa HAa OCHOBe TpeOOBaHWM K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
obpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa3oBaHUsl, TIPe/ICTaB/I€HHbIX
B ®I'OC OOO, a Takke Ha OcCHOBe (beaepanbHONW pabouell TTPOrpaMMBI
BOCTIMTAHUS U C YUETOM KOHIIETIIVH MPeTIo/laBaHusl yueOHOro mpeameTa « XUMUs»
B 06pa3oBaTe/IbHBIX OpraHu3anusx Poccuiickoit @ezmepariui.

[MporpaMma 1Mo XWMUHM JAAéT TIpeJCTaB/eHWE O I[e/isAX, OOLel CTpaTeruu
oOyueHHsi, BOCIMTAHHUSI M pa3BUTHUA OOYy4YaIOIUXCS CpeACTBAMMU yueOHOro
npeaMeTa,  yCTaHaBAMBaeT — o0si3aTesibHOe — TIpeAMETHOe  COjieprKaHue,
npeZlyCMaTpUBAeT pacripe/ie/ieHre ero 10 KjlaccaM W CTPYKTYPUPOBaHUE TI0
pa3eslaM W TeMaM TIPOTpaMMbl TI0 XUMHH, OIpPeJesisieT KOJIMUeCTBeHHbIE U
KaueCTBeHHbIE XapaKTePUCTHKH CoJieprKaHus, pPEeKOMeH/TyeMYt0
1OC/IeIoBaTeIbHOCTh ~ M3YYeHWs] XWUMUU C  YUETOM  MEXIPeAMETHbIX |
BHYTPUIIPEIMETHBIX ~ CBsI3€M, JIOTMKM y4eOHOro TIpoIriecca, BO3PacCTHBIX
ocobeHHOCTeM OO0yYarIUXCs, OMpefiesisieT BO3MOXHOCTA — TpeAMeTa ISt
peanu3aliud TpebOBaHMI K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTesbHOMN
TIpOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1iero oOpa3oBaHus, a Takke TpeOOBaHUN K
pe3y/bTaTaMm 00yueHUsI XMMUU Ha YPOBHe 1iejield U3y4yeHus TIpejMeTa U OCHOBHBIX
BUZIOB yueOHO-TT03HaBaTe/NbHON [JeSTe/TbHOCTH OO0YYarol[erocsi 10 OCBOEHHIO
yueOHOTO CO/lep>KaHUsI.

3HaHWe XUMHH CIY)XKUT OCHOBOW it (OpPMUPOBAHUS MUPOBO33PEHUS
o0yuaroIerocs, ero TNpeACTaB/AeHU 0 MaTepyuaJbHOM €JUHCTBE MHpA, BAXKHYIO
pO/ib WUrparoT (OpMHUpPyeMble XUMHeM Ipe/CTaB/IeHUsI O B3avMOTIPEBPAIeHUSIX
SHeprMi M 00 SBOJIIOI[MH BEIEeCTB B TIPUPOJe, O MyTSIX pelleHus T100ambHBIX
npo0sieM yCTOWUYMBOTO DPA3BUTHSI UEJIOBEUECTBA — CHIPbEBOM, SHEPreTHUeCcKOH,
TUILEBOU U KOJIOrMUeCKor 6e30macHOCTH, TIPOo0/IeM 3IpaBOOXPaHEHHUS.

N3yueHue xumuu:

CIOCOOCTBYeT — peanv3alldd  BO3MOXKHOCTeM  [jii  CaMOpPa3BUTHUS U
dopMUpOBaHYs KyIbTYPbl TMUHOCTH, €€ 0011eli U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCUT BKJ/IajZ, B ()OPMHPOBAHME MBIIIJIEHUST U TBOPUECKUX CIOCOOHOCTEH
00yJarIUXCs, HABBIKOB UWX CaMOCTOATE/IbHOM y4eOHOW /IeATeIbHOCTH,
9KCTIEPUMEHTAIbHBIX W WCCIe/IOBaTe/IbCKUX YMEHUH, HeoOXOJUMBIX KaK B
TIOBCeTHEBHOM >KM3HU, TaK U B PO eCCHOHaMbHOMN e TeTbHOCTH;

3HAaKOMHUT CO CIeIU(PUKON HAyYHOTO MBIIUIEHUS, 3aK/IaJbIBAeT OCHOBBI
1[€JIOCTHOTO B3TJIsi/Ia Ha eJUHCTBO TIPUPO/IbI U UeJIOBeKa, SBJISIETCSI OTBETCTBEHHBIM
9TarioM B POpMHUPOBAaHNY eCTeCTBEHHO-HayYHOH rPaMOTHOCTH 00yJarOIIXCs;



criocobcTByeT (POPMHpPOBaHUWIO IIEHHOCTHOTO OTHOIIEHHS K eCTeCTBeHHO-
HayYHbIM 3HaHUAM, K MPUPOJe, K YeJIOBeKY, BHOCUT CBOU BKJ/IaZ, B 5KOJIOTHUECKOe
obpa3oBaHue 00yUarorXxCs.

[laHHbIe HarpaB/eHWs B O0yueHWH XHMHU 00eCTieunBarOTCs CIieldUKoim
cofep)kaHusi yueOHOro TipefiMeTa, KOTODBIA  SIBJISIETCS  Telarord4ecKu
a/IalITHPOBAHHBIM OTpa)keHHeM 6a30BOM HayKW XMMHM Ha OTpe/ie/IEHHOM 3Tare eé
Pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 001ijero oOpa3oBaHHWs OPHEHTHPOBAH Ha
ocBoeHHe OO0yuarol[UMHUCS CHUCTeMbl TepPBOHAUabHBIX TMOHSATHH XWUMWWU, OCHOB
HEOPraHWYeCcKOM XMMHWM W HEKOTOPbIX OTJe/bHbIX 3HAUMMBIX [TOHATHMU
OpraHhYeCcKOu XWUMUH.

CTpyKTypa cofep>kaHusi MporpaMmbl MO0 XWUMHUM C(OPMHUpPOBaHA Ha OCHOBE
CHUCTEeMHOr0 ToAxoja K eé u3ydeHuto. Cofep>kaHue CKIaJbIBaeTCs U3 CHUCTEMBI
TIOHATAM O XMMHUUYECKOM 3JIeMEeHTe Y BellleCTBe U CUCTEMbI IOHATUM O XUMUUECKON
peakijud. OO6e 3TH CUCTeMbl CTPYKTYPHO OpraHM30BaHbl T10 TIPUHIIUITY
1OC/IeJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUUYECKUX Ipe/|CTaBIeHUMN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJ/ISIPHOTO YUYeHUsI KAK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

— [lepuogunueckoro 3akoHa /1. V1. MeHesieeBa Kak OCHOBHOI'O 3aKOHa XMMUU;

— y4eHusi O CTPOEHUU aTOMa U XUMUYEeCKOU CBSI3Y;

— TpeAcTaB/ieHUM 00 3/IeKTPOJIMTHYECKOW [AWCCOIMALIMA BeIecTB B
pacTBOpax.

TeopeTyeckre 3HaHWS PAacCMaTPUBAKOTCS HA OCHOBE SMIUPUYECKU
TOTYUeHHbBIX U OCMBIC/IEHHBIX (paKTOB, PA3BUBAIOTCS MOCJ/Ie/I0BATE/IbHO OT OJHOTO
YPOBHSI K [JIPYyrOMY, BBITIONHSS (YHKOMM OOBSCHEHWUS U TIPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHS U BO3MO)XHOCTEHM IPAaKTUUeCKOI'O NPUMEHEHUS U TOyUYeHUs
M3yuyaeMbIX BellleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOPMUPOBAHMIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTaB/IsIIOIe HaydyHOM KapTUHBI MHpa B JIOTUKE
eé CUCTeMHOU MPUPOJbI, LIEHHOCTHOTO OTHOLIEHWSI K HAyYHOMY 3HAHUI0 H
MeTOJaM MO3HaHWS B HaykKe. V3yueHrWe XWMHHM TPOMCXOJUT C TpHBJIEUEHUEM
3HaHWU W3 paHee W3yUeHHBIX Yy4YeOHBIX TpeAMeTOB: «OKpY’Karoluil MHUD»,
«buonorus. 5—7 Knaccbl» U «PU3MKa. 7 KIace».

[Ipy wW3yueHMHM XWMHUM TIPOUCXOAUT (OPMHpPOBAaHWE 3HAHUM OCHOB
XUMUYECKOW HayKu KakK 00/1laCTH COBPEMEHHOI'0 eCTeCTBO3HAHUs, TPAKTUUYeCKOM
JleATeJIbHOCTU 4YesjloBeKa M KakK OJHOTO U3 KOMIIOHEHTOB MUPOBOW KYJ/bTYPBI.
3azjaua y4yeOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHHK CHCTEMBbI XUMHYECKHX
3HaHUN — Ba)kHEeUIIMX (PaKTOB, MOHSATHM, 3aKOHOB U TEOPeTUUECKHX T0/I0’KeHUH,
JOCTYTIHBIX 0000IIIeHNI MUPOBO33PEHUECKOT0 XapakTepa, s3blka HayKd, B



NMpUoOIleHWM K HAayYHbIM MeTOoJaM TI03HaHUSI TIPU W3yUeHWH BeIecTB WU
XUMUYECKUX peaklui, B ()ODMUPOBAHWU U Pa3BUTUM MO3HaBaTeIbHbIX YMEHUN U
UX TpUMeHeHWHM B YyueOHO-TIO3HaBaTeSbHOW U yueOHO-MCC/ie[0BaTeTbCKOM
JiesiTeTbHOCTH, OCBOEHWM TipaBu/ 0e30macHOro obpallleHusi C BelleCTBaMu B
TOBCEeIHeBHOM >KH3HHU.

[Tpu u3yueHUM XUMUW Ha YPOBHE OCHOBHOTO 00Iiiero oOpa3oBaHUs BaXKHOE
3HaueHUe MpuoOpesu Takue Lie, Kak:

— (¢opMHpOBaHHE HWHTE/JIEKTya/lbHO pa3BUTOM JIMUHOCTH, TOTOBOWM K
camo0bpa30BaHUI0, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIPDUHSITUIO pellleHuH,
CriocoOHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YC/IOBHUSIM KU3HHY;

— HarpaB/IeHHOCTb 00yyeHHWss Ha CUCTeMaTMuecKoe MpuoOIeHe
o0yuarIrXcss K CaMOCTOSITe/IbHOW T103HABaTebHOM [/leATeNIbHOCTH, Hay4YHbIM
MeTo/laM TIO3HaHUs, (HOPMUPYIOIIMM MOTHMBALIMIO W pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

— obecrieueHue yC/I0BUH, CITIOCOOCTBYIOLIUX TTPUOOpeTEHUIO 00yUaroIMMUCS
OTbITa pa3HOOOpa3HOW /leATeNIbHOCTH, TO3HAHUS W CaMOIO3HAHMS, KIIFOUEBbIX
HaBLIKOB (K/IFOUEBBIX KOMIIeTEHLMI), UMeIOLMX YHUBepCa/JbHOe 3HaueHue [jisi
pa3/IMYHbIX BUZIOB [leATe/IbHOCTH;

— (opmupoBanue o0ieli (PyHKIMOHA/ILHOW U  eCTeCTBeHHO-Hay4YHOMU
rPaMOTHOCTH, B TOM UHCJIe yMeHUW OOBSCHATb U OLIEHUBAaTh SIBIEHUS
OKpY)Karolllero Mupa, MCMOJib3ys 3HaHUS W OMbIT, TOJIyYyeHHble TPU U3yYeHUU
XUMHUH, TIDUMEHSATb WX TIpU pellleHud TIpobsieM B TIOBCEJHEBHOM JKWU3HU U
TPYZOBOU [1eATe/TbHOCTH;

— (dopmMupoBaHue y 0O0ydYawIIUXCs TyMAaHUCTUUECKUX OTHOLIEHUH,
MOHVMAaHWS 1[eHHOCTU XWUMHWUYeCKUX 3HaHWW [ijid BbIPAOOTKH 3KOJIOTHYECKH
1je/iecoo0pa3Horo TOoBefleHHsI B OBITY W TPY/AOBOM JeSITeTbHOCTA B LIeJsX
COXpaHEeHMs CBOETO 3/J0POBbS U OKPY’KaroLlell MPUPOJHOM CpeJibl;

— pa3BuUTHE MOTHBALUM K OOyueHHuro, CIioCOOHOCTell K CaMOKOHTDOJI0 U
CAMOBOCTIMTAaHWIO HAa OCHOBe YCBOeHUs 0O0lljeue/loBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY mpodu/isi ¥ HarpaB/eHHOCTH JabHeNIIIero
o0OyueHwUs!.

OOiriee 4MCIO YacoB, OTBeJEHHBIX [JIi U3YUeHUsS XUMHM Ha YpPOBHe
OCHOBHOTO 00111ero obpa3oBaHusi, coctaBseT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B Hejle/Tt0), B 9 Ksiacce — 68 uacoB (2 yaca B He/Jje/Ito).



COAEPXXAHUE OBYUEHUA

8 K/TIACC

IlepBoHaua/IbHbIE XUMHUYECKHE IOHATUSA

IIpegmer xumuu. Posib XMMHUM B JKU3HU 4YesioBeKa. XUMUS B CHUCTeMe Hayk.
Tena u BemectBa. Pu3nMueckre CBOWCTBA BellleCTB. ArperatHoe COCTOSIHUE
BelllecTB. [IoHsITHEe O MeTOZAax MO3HaHWS B XUMHUHU. YUCTbIe BeIleCTBAa U CMeECH.
Crioco6plI pa3zesieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XHUMUUYeCKUe 37eMeHTbl. CHMBOJIBI XUMHUYECKHUX
371eMeHTOB. [IpoCThie U C/I0XKHBIE BelljeCTBa. ATOMHO-MOJIEKYJ/IIpHOe yUYeHue.,

Xumudeckas ¢opmysia. BaneHTHOCTb aTOMOB XWMWYECKHUX 3/1€EMEHTOB.
3aKkOH TIOCTOSIHCTBa cCoOCTaBa BellecTB. OTHOcCUTeNbHasi aTOMHas Macca.
OTHOCUTe/IbHAs MOJIEKY/sipHas Macca. MaccoBasi 107151 XUMUUeCKOr0 3/IeMeHTa B
COeIMHEHUH.

KonnuectBo BemjectBa. Mob. MonsipHasi Macca. B3auMOCBSI3b KOJTMYECTBa,
MacCchl W 4YMCJa CTPYKTYPHBIX eAWHML] BellecTBa. PacuéTel 1o Qopmynam
XUMUYECKHX COeJUHEHHUH.

du3nueckre U XMMUUeCKue sIBJieHUsl. XUMUuecKasl peakiusi U eé TIPU3HaKHU.
3aKOH COXpaHeHUsI MacChl BelecTB. XUMUUYecKue ypaBHeHus. Kiaccudukaiys
XUMHUUeCKUX peakluii (coeJuHeHUs, pa3/ioyKeHus], 3aMelljeHus, oOMeHa).

Xumuueckuil 3KcnepumeHm:

3HaKOMCTBO C XMMHWUECKOM TIOCYZIOH, TIpaBWlaMH PaboTHI B JlaboOpaTOpUH M
npuéMaMu obOpartrieHust ¢ labopaTOpHBIM 000PYyJOBaHUEM, W3yUeHHe W OICaHHe
¢bu3UeCcKUX CBOWCTB 00pa3lloB HeOpraHWYeCKUX BeIecTB, HabrozeHue
¢bu3nueckux (T1aB/eHUEe BOCKa, TasHUMe Jb/la, pacTUpaHuWe caxapa B CTYIIKe,
KUMEeHWe W KOHZEeHCalWs BOJAbI) U XMMUUECKUX (TOpeHHe CBeuM, MpOoKajTuBaHUe
MeZIHOM TTPOBOJIOKH, B3aUMOZEMCTBUE MeJia C KUC/IOTOM) siBJIeHUH, HabroieHre U
OMUCaHWe TPU3HAKOB TMPOTEKaHHs XMMUUYECKUX peakUui (pas/iokeHUe caxapa,
B3aUMO/IeNCTBUE CEPHOM KUCJIOThI C XJIOpUJIOM Oapusi, pa3/io’keHHe THAPOKCHA
mMeau (IT) mpu HarpeBaHWU, B3aUMO/EHCTBUE Kejle3a C pacTBopoM cosu Meau (1),
H3ydeHue CrocOOOB pa3fiesieHHsi CMeCel: C MOMOIIbI0 MarHuTa, (GUIbTpPOBaHUe,
BbIllapUBaHue, AUCTWIISLUS, XpoMaTorpadusi, poBeieHue OYMCTKUA MMOBapeHHOU
comu, HabmofeHWe W OMKWCAHWe  pe3y/ibTaTOB  TPOBEJEeHHs  OIbITa,
WTFOCTPUPYIOIEr0 3aKOH COXPaHeHWsl MacChl, CO3[aHue MoJenerd MOJeKYJl
(1apocTep>kKHeBBIX).

Ba)kHeiilIue npeACTaBUTe/IM HEOPraHMUeCKUX BellecTB

Bo3nyx — cmech rasoB. CocrtaB Bo3gyxa. Kuciopon — 3/71eMeHT W MPOCTOe
BelllecTBO. HaxoxkzeHue Kuc/iopoja B Tipupojie, (GU3nMUyecKkue U XUMHUYeCKue
cBoiictBa (peakiuu ropeHws). Okcuabl. [lpuMeHenue Kucaopoga. CriocoOsb



TOJyueHusi KWCAopoJa B JiabopaTOpuM U TIPOMBINLJIEHHOCTH. KpyroBopoT
KUC/I0poga B mpupoge. O30H — a/yIoTporHasi MOAU(PUKALUS KUCI0POo/a.

TennoBor 3¢(}eKT XMMHUUeCKOW peakLyd, TePMOXMMHUYECKHe YypaBHEHWS,
9K30- WU SHJIOTePMUYECKHe peaklUu. TOIUIMBO: Yyrosb W MeTaH. 3arps3HeHue
BO3/lyXa, yCUIeHUe MapHUKOBOro 3(dekTa, pa3pylieHre 030HOBOTO CJIOS.

Bopopon — snemeHT ¥ TipocToe BellecTBO. HaxoxkjeHue Bogopoja B
npupozie, Gdu3MUyeckue U XUMHYECKHe CBOWCTBa, IIPUMeHeHHe, CIoCcoObl
nonyuenus. KucioTel u conm.

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUYECKUM YPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbl. Bojga Kak pactBoputenb. PacTBOpBI.
HaceblijeHHble ¥ HeHachlllleHHble pacTBOPhl. PacTBOPUMOCTHL BeIleCcTB B BOJeE.
MaccoBasi 10151 BellleCTBa B pacTBOpe. XUMHUYECKHe CBOMCTBA BO/bl. OCHOBaHMUS.
Ponb pacTBOpOB B Npupojie U B JKA3HU ueioBeKa. KpyroBopoT BOJbl B IPUPOJE.
3arpsi3HeHue NpUpOoAHbIX BOJ. OXpaHa U OUMCTKa NIPUPOJHBIX BOJ.

Knaccudukaiys HeopraHuueckux coeguHeHui. Okcugbl. Kinaccudukaiiys
OKCUJOB:  cosieoOpasytoiiiie  (OCHOBHbIE,  KHUCJIOTHbIe, am{QOTepHbIe) WU
HecosieoOpa3ywomye. HomeHknaTypa OKcuoB. Pusnueckre W XAMUYECKHe
CBOMCTBA OKCU/O0B. [TonyueHre OKCUzOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIEIOYM U HepacTBOPUMBbIE
ocHOBaHHUsA. HomeHKnaTypa ocHoBaHuW. PuU3NUeCKWe M XHMMUUYEeCKHe CBOMCTBA
ocHoBaHuU. [ToyueHre OCHOBaHUM.

Kucnotsel. Knaccudukaiusi kuciot. HomeHknatypa Kuciot. @usnueckve U
XMMUUeCKre CBOMCTBa KMC/IOT. Psif aktuBHOCTM MeTa/sioB H. H. BekeTora.
ITonyyeHue KUCIIOT.

Conmu. HomeHnknarypa coseid. Pr3nyeckrie U XMMHAUYeCKHe CBOMCTBA COJIeH.
[Tonyuenue cosne.

['eHeTHuecKasi CBSI3b MeXX/1y K/IaCCaMH HeOpPraHUYeCKHUX COeIMHeHUN.

Xumuueckuii 3Kkcnepumenm:

KaueCTBEHHOe Ompejie/ieHre COJep>KaHusl KMCIOpPOa B BO3JyXe, TOyueHue,
cobupaHve, paclio3HaBaHHWe U U3ydyeHWe CBOWCTB KUC/I0poOJa, HabsogeHue
B3aMMO/IeICTBUSI BeIlleCTB C KHUCJIOPOAOM U YC/IOBUS BO3HUKHOBEHUSI U
TIpeKpallieHuss ropeHusi (ro)kapa), O3HaKOMJIeHHe C oOpasllaMd OKCHAOB |
OTMCaHWe WX CBOWCTB, TIO/ydeHWe, COOMpaHue, pacrio3HaBaHWe U H3y4yeHHe
CBOMCTB BOJi0pojia (ropeHue), B3auMOZecTBUe Boopoa C okcugom Mmeau (II)
(BO3MOYKHO MCIIOJIb30BaHUe BHeOMaTeprasioB), HabmofeHe 00paslioB BellecTB
KOJINYeCTBOM 1 MoJib, UCC/Ie[joBaHHe OCOOEHHOCTel paCTBODEHUsS BeIeCTB C
pPas/iMuyHOM pPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE paCcTBOPOB C OMpeJe/éHHOU
MAaCCOBOH [I0JIel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOJbI C MeTasllaMHy
(HaTpyeM U KaiblueM) (BO3MOXXHO HCIIO/Ib30BaHWEe  BH/jeOMaTepHasioB),



HccieoBaHe 00paslloB  HEOpraHWYeCcKHWX BeIeCTB Ppa3/dyHbIX  KJ/IaCCOB,
HabJ/Tto/leHre U3MeHeHUs] OKpaCcKyd WHAWKATOPOB B pacTBOpax KUCJIOT U IIiesiouel,
v3yueHue B3auMojielcTBUs oKcuaa Meau (II) ¢ pacTBopomM cepHOM KHC/IOTHI,
KUCJIOT C MeTa/ylaM{, peakLud HeuTpaau3alyu, I0JlydyeHHue HepacTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOr0 MeTajjla APYTMM M3 pacTBOpa COJIU, pPeLIeHUe
9KCIIepUMeHTabHbIX 33Jau 10 TeMe «BakHelllMe KiaacChl HeopraHWUYeCKUX
CoeIUHEHU».

Ilepuoguyeckuii 3akoH u Ilepuosuueckas cucreMa XHUMHYECKHX
y1emeHToB [JI. . MenjgeneeBa. CtpoeHue aromMoB. XHMMHUUeCKas CBA3b.
OKMC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble TOMBITKU KJIaCCU(UKALMM XUMHUYECKUX 37emMeHToB. [loHsTHE O
Ipymnmax CXOJHBbIX 3/1eMeHTOB (IIeJIOUHble W ILjeJI0YHO3eMeslbHble MeTasllbl,
rajioreHbl, UHePTHbIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3yioT aMbOTepHbIe OKCHU/IBI
Y TUJIPOKCUJBI.

[Teproanueckuii 3akoH. [Tepuoanueckast cucTeMa XUMUUECKHX 371eMeHTOB [].
. MenpeneeBa.  KopoTkomepuogHasi W JJIMHHOINIEpUOJHAas  (POPMBI
[Tepruoguueckor cuctembl xumuuyeckux 3yemeHToB 1. YI. MeHgeneesa. Ilepuoabt
v rpymmbl. OU3Wueckur CMBbICI TOPSAKOBOIO HOMepa, HOMEPOB Iepuoja |
TPYIIIbI 3/IEMeHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX g7ep. M30Tormbl. Dy1eKTpoHbl. CTpoeHue
9JIEKTPOHHBIX ~ 000/I0ueK aToMOB TepBbiX 20 XUMHUUYECKHMX 3JIEMEHTOB
[Teppomgnueckou cuctemsl [. U. MenpgeneeBa. XapakTepUCTUKA XWUMHUUYECKOTO
3/IeMeHTa T10 ero 1nosokeHuto B [lepuoanueckoit cucteme [. . MeHieneeBa.

3aKOHOMEPHOCTU W3MEHeHUs paJuyca aroOMOB XUMHYECKUX 3JIEMEeHTOB,
MeTa//TMYeCKUX YU HeMeTa/VInueCKUX CBOMCTB M0 IPYIaM U Mepruoiam.

3HaueHue [leprogrueckoro 3akoHa U [leprogrueckor CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB [i/Isl pa3BUTUSI HayKd W TpakTuku. [I. VI. MeHpeneeB — yuyéHbld U
rpakJaHuH.

XvuMmudeckas CBsi3b. KoBasieHTHasi (MOJIipHast W HEMOJSIPHasi) CBSA3b.
OJIeKTPOOTPULIATe/IbBHOCTh XMMUYECKUX 3/1eMeHTOB. VIOHHas CBS3b.

Crenenb  okucieHus.  OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIE — peakLUU.
[Iporjecchl OKUC/I€HHS U BOCCTaHOB/IeHYsl. OKUC/IUTe/M ¥ BOCCTaHOBUTEIIN.

Xumuueckuii 3KcnepumeHm:

n3ydyeHre oOpa3l[0B Bell[eCTB MeTA//IOB M HeMeTa/uIOB, B3aWMO/elCTBHe
TMIPOKCH/JA L[MHKA C pacTBOpamMu KWCJIOT W Ie/ioueld, TMpOBeJeHHe OIIbITOB,
W/UTIOCTPUPYIOLIMX ~ TIPUMEPBl  OKUC/IUTe/TbHO-BOCCTAHOBUTE/IBHBIX  peakLui
(ropeHue, peakLuM pa3oXKeHUsl, COeUHEHNS).

MescnpeomemHble cesa3u



Peanuzanys MexXnpeIMeTHBIX CBS3eld TMPU M3YYeHMU XUMHUU B 8 Kjacce
OCYILIeCTB/ISIETCS 4epe3 UCIO/Ab30BaHMEe KakK OOIUX ecTeCTBeHHO-Hay4YHbIX
TIOHSATUM, TaK Y TIOHSATUM, SB/ISIOIINXCS CUCTEMHBIMU /i1 OTAebHBIX Mpe/IMEeTOB
eCTeCTBeHHO-Hay4YHOr 0 LIUKJIA.

OOb1iue ecTeCTBeHHO-HayuHbIe TIOHATHS: Hay4YHbIN (DaKT, TUIIOTe3a, TeOpHs,
3aKOH, aHalu3, CUHTe3, KiaccuduKalus, TepUuoAuUHOCTb, Hab/roeHue,
5KCIePUMEHT, MO/|e/TMPOBaHue, U3MepeHue, MO/le/Ib, SIBJIEHUE.

®du3nKa: MaTepusi, aTOM, D3JIeKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIW],
M30TOIbl, PAJAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUEeCKUW 3apsif], BeleCTBO, TeJio,
00BEM, arperaTHOe COCTOSIHHE Bell[eCTBa, ra3, (pu3nueckve BeMUMHbBI, eJIUHHULIbI
V3MepeHusi, KOCMOC, TIJlaHeThbl, 3B€3/bl, CoJHLIe.

buonorus: porocunres, ApixaHue, brocdepa.

leorpadusi: armocepa, rugpocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T10J1e3HbIe MCKOoIaeMble, TOIVIMBO, BOJHbIe peCypChl.

9 KJIACC

BeiecTBo U XMMHUUeCKas peakius

[Teprognueckuit 3akoH. [lepuoanueckas cucTeMa XMMUUECKHX 371eMeHTOB /1.
N. MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEDHOCTHM B HW3MEHEHHWU CBOUCTB
XAMMWYECKUX 3/IEMEHTOB TePBbIX TPEX TIepUOJIOB, Ka/us, KaJbLUsd U UX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHWeM »3jeMeHTOB B [lepuoguueckoiu
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHre BellecTBa: BHUJbl XWUMHYECKOW CBS3U. THIBI KPUCTa/UTMYECKHUX
PeméToK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIa KPUCTA//TAYECKOU PellIéTKU U
BU/Ia XUMUUECKOMN CBSI3U.

Knaccudukaiys ¥ HOMeHK/IaTypa HeopraHW4ecKux BelecTB. XHUMUUecKue
CBOMCTBA BeILeCTB, OTHOCALIMXCA K PAa3/MYHbIM KjacCaM HeOpraHh4eCKux
CcoeIMHEHWH, TeHeThUYeCKasi CBSI3b HeOPraHUYeCKUX BeIlecTB.

Knaccudukaiys XuMu4ecKUx peakijui 10 pa3/IMuHbIM Mpr3HaKam (TI0 YUCTy
M COCTaBy YUaCTBYIOL[MX B peakKLUU BeIecTB, MO TeryioBoMy 3(deKrty, To
M3MEHEeHUI0 CTeleHell OKUC/IeHUs] XMMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, 10
y4acTUIO KaTanu3aTtopa). JK30- U 3HAOTepMUUeCKre peakijuy, TePMOXUMHUUYEeCKUe
ypaBHEHUs.

[ToHsTHE O CKOPOCTHM XUMHUYeCKOW peakiuu. [ToHsaTve 00 oOpaTUMbIX H
HeoOpaTUMbIX XUMHUYEeCKUX peakiusix. [IoHsITHe O TOMOTeHHBIX U TeTepOreHHbIX
peakuusax. [lonarue o katanuse. [IoHATHE O XMMHUUECKOM paBHOBeCUU. DakTOPHI,
B/IMSAIOI[ME HAa CKOPOCTb XWUMMWYECKOW peaklud W TMOJI0KeHHe XUMHUUeCKOro
paBHOBeCHUS.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE ~ PeakI[MM,  3/IeKTPOHHBIM  OasaHC
OKHCJIUTe/IbHO-BOCCTAHOBUTETLHOM peakLyu. Cocrags/ieHne ypaBHEHUU



OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakluid C  MCIO0Jb30BaHUEM  MeToja
39JIEKTPOHHOTO OasiaHca.

Teopus 3/1€KTPO/IUTAUECKON AUCCOLMALIMM. DIEKTPOIUThI U He3/IeKTPOJIUTHI.
KatuoHbl, aHWOHBI. MeXxaHW3M [AUCCOLMAllMM BelleCTB C pa3/MUYHbIMUA BUIaMU
xuMHUeckol cBsizu. CrerneHb Auccoraiiii. CUbHbIe U C/1abble 31eKTPOJINTHI.

Peakiiiy noHHOTO 0OMeHa. Y C/I0BHsI MPOTeKaHUs Peaki|ii MOHHOTO 0OMeHa,
TOJIHbIE M COKpaIl[éHHble HOHHBbIe ypaBHeHUs1 peakiuil. CBOMWCTBa KHCJIOT,
OCHOBaHWM U Cojiel B CBeTe TMpeACTaB/leHHH 00 3MeKTPOIUTUYECKOU
aucconualuu. KauecTBeHHbIe peakiiuv Ha UOHKIL. [ToHsATHE O TUPO/M3e COMei.

Xumuueckuil 3KcnepumeHm:

O3HAaKOMJ/IEHHE C MOZe/ISIMM KPUCTA/I/TMUECKUX PeIéTOK HeopraHuueCKUx
Bell[eCTB — MeTa/I/IoB M HeMeTa/yloB (rpaduTa U ajsMasa), C/IOXKHBIX BellleCTB
(x/iopyjia HaTpusi), UCC/Ie[JOBaHKE 3aBUCMMOCTH CKOPOCTH XMMMYECKOMW peakluu
OT BO3[EWCTBUS Ppa3/UUHbIX (DaKTOPOB, MCC/IeJOBaHUE 3JIEKTPOMPOBOJHOCTH
pPacTBOPOB Bell[eCTB, TIpoliecca AWCCOI[MAIlMK KHMCJIOT, Iiejioueidi U Comeu
(BO3MOXXHO  UCIIOb30BaHWe BH/EO0 MaTepuasioB), TIPOBe/leHWe  OIIbITOB,
WUTIOCTPUPYIOIINX ~ TIPU3HAKKM ~ TIPOTeKaHHs  peaki[ii  HOHHOTO  oOMeHa
(obpa3oBaHve ocajka, BblJesieHHe Ta3a, oOpa3oBaHWe BObl), OIBITOB,
WUTIOCTPUPYIOIIMX ~ TIPUMEpPbl  OKUC/IMTeThbHO-BOCCTAHOBUTELHBIX  peakIuit
(ropeHue, peakllMd pa3/iO>KeHUs], COeJJMHEHUs1), pacrio3HaBaHUe HeopraHUuueCcKuX
Bell[eCTB C TIOMOIIbI0 KaueCTBEHHbIX peaklMii Ha HOHbI, pelleHue
9KCIepUMeHTa/bHbIX 3aJay.

HemeTan/ibl U UX COeAHHEHUS

OOijasi  xapakTepucTvka TajoreHoB. OcCOOeHHOCTH CTPOEHHWS aTOMOB,
XapakTepHble cTereHu okuciaeHusi. CTpoeHWe U (PU3nMUecKrde CBOMCTBA IMPOCTHIX
Bell[eCTB — TrajoreHoB. XWUMHYeCKHMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3auMoOjelicTBe C MeTa/l/laMd, HeMeTa/lJlaMH, IiiejiouaMu). XJIOPOBO/IOPO/,.
ConsiHasi KMC/0Ta, XMMUUeCKHe CBOMCTBa, MoJiyueHUe, TipumeHeHue. [lelicTBue
XJiopa U XJIOPOBO/IOPO/la Ha OpraHU3M uYejioBeKa. BakHelIve X/I0pUAbl U UX
HaxoKJeHue B IPUPOJE.

OOb1jasi xapakTepucTuka 31eMeHTOB VIA-rpymnmbl. Oco0eHHOCTH CTpPOeHHst
aTOMOB, XapaKTepHble CTereHW okucieHus. CTpoeHue U (r3nUeCcKue CBOMCTBa
TIPOCTBIX BeleCTB — KUCI0PO/ia U Cepbl. AJIJIOTPOITHbIE MOAU(PUKALIUKA KACIO0POAA
U cepbl. XuMuyeckrde CBoWcTBa cepbl. CepoBOJOpPOA, CTpoeHue, (usnyeckrie U
XUMHUecKkre cBoiicTBa. OKCH/IbI Cepbl Kak IMpeJCTaBUTeIM KHUCIOTHBIX OKCHU/IOB.
CepHasg KHC/IOTa, GHU3NUECKHe W XUMHUeCKde CBoWcTBa (oOmmme Kak
Tpe/iCTaBUTesIsI  Kjaacca KUCJIOT U crieliduyeckue). XuUMUUYeCKWe peakiu,
Jie)Kalliie B OCHOBe TIPOMBIILJIEHHOTO criocoba TMoJiyuyeHrsi CepHOWM KHUCJIOTHI.
[TpumeHeHre cepHOM KUCIOThL. COJ/IM CEpHOM KUC/IOThI, KaueCTBeHHasi peakiiys Ha



cysib(dar-uoH. Haxok/ieHrve cepbl U eé coeJWHEHWW B TpHpojie. XUMHUUECKOe
3arpsi3HeHUe OKpY’Karolllel cpefibl COeJJMHEHUSIMU cepbl (KUC/IOTHBIE [O0XKIH,
3arpsi3HeHue BO3/lyXa U BO/J0EMOB), CIIOCOOBI ero rpeioTBpaLLeHusl.

OO61iast xapakTepucTuKa 3/eMeHTOB VA-rpynmnbl. OcoOeHHOCTH CTpOoeHUs
aTOMOB, XapaKTepHble CTelleHU OKUC/IeHHs. A30T, pacripocTpaHeHre B MpUpoje,
dur3nueckue U XMMUUeCcKre CBOMCTBa. KpyroBopoT a3oTa B ripupojie. AMMUaK, ero
du3nueckre U XMUMUUeCKHe CBOMCTBA, MoyueHre U npuMeHeHue. Co/ii aMMOHUS,
uX (u3nyeckre U XMMHUYeCcKue CBOWCTBa, puMeHeHre. KauecTBeHHasi peakLiys Ha
VMOHbl aMMOHMs. A30THasi KMCJIOTa, eé moJjiyueHue, (u3nueckue U XUMUUeCKUe
cBoiicTBa (0OIuMe Kak TIpeACTaBUTeNs Kjacca KHC/IOT U Crieluduueckue).
Vcrnosnb30BaHMe HUTPATOB W COJed aMMOHHSI B KaueCTBe MHUHepPaJbHBIX
ynobpenuii. XuMuueckoe 3arpsi3HeHre OKPY>Karolljel cpefibl COeZIMHeHUsIMU a30Ta
(KUCNOTHBIE [I0XKAW, 3arpsi3HeHWe BO3Ayxa, TOYBbI U BOZA0EMOB). dDocdop,
a/uiIoTponHble Mojudukaimu ¢ocdopa, pusnueckre U XHMHUUeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u dpochopHasi KucaoTa, pusnueckre U XuMHAUYeCKue CBOMCTBa,
nosyuyeHue. Vcrosb3oBaHue hocdaToB B KaueCTBe MUHEPAIbHBIX y100peHu .

OOb1ijasi xapakTepucTHKa 371eMeHTOB [VA-rpymmbl. OcoO0eHHOCTH CTPOeHHs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIAeHWsl.  YT/epofi,  aj/IOTPOITHbIE
Moau(UKaLUM, PpacrpocTpaHeHWe B TpUpojie, (u3Mueckue U XHUMHYECKHUe
cBoricTBa. Aficopbuusi. KpyroBopor yriepoja B nipupogie. OKCH/bl yriaepoja, Uux
du3nueckue ¥ XUMUYECKWe CBOMCTBa, /JE€MCTBHME Ha >KUBble OpraHU3MBbI,
roJiyueHre U TIpUMeHeHHe. DKOJIoThuueckKre mpobsieMbl, CBsi3aHHbIE C OKCHIOM
yriaepoga (IV), rumorte3a 1/100a/IbHOTO TIOTeT/IeHUs] K/IMMara, ITTapHUKOBBIN
5 deKT. YrosbHas KUCI0Ta U €€ COMU, UX (PU3nyeckrue U XMMUUeCcKUe CBOMCTBaA,
rojiyueHWe W TpuMeHeHWe. KauecTBeHHasi peakiuss Ha KapOOHAT-HOHBI.
Vcrnosib30BaHre KapOOHATOB B OBITY, MeAWIIMHE, MPOMBIIIEHHOCTA U CeTbCKOM
XO35IUCTBe.

[TepBoHaua/ibHBIE MMOHATHSL 00 OpraHUUeCKUX BelleCTBax KaK O COeMHEHUsX
yrjaepoja (MeTaH, 3TaH, STU/IeH, alleTU/IeH, 3TaHOJI, TJIMLEePUH, YKCYCHasi KUC/I0Ta).
[IprposHble UMCTOUHUKW YIJIEBOAOPOAOB (Yronb, TIPUPO/JHbIA ra3, HedTh),
MPOAYKTbI UX TlepepaboTKu (6eH3WH), uX pojib B OBITY W TPOMBIILJIEHHOCTH.
[MoHsATHE 0 OMOJIOTMUeCKH BaXKHBIX Bell[eCTBaX: )KUpax, Oeskax, yrieBojax — U ux
poJM B JKWA3HM uUejioBeKa. MarepuanbHOe €OUHCTBO OpraHUuYeCKUuX |
HeopraHWYeCcKHX COeJJMHEeHHUH.

KpemHuii, ero ¢usnueckue ¢ XHMHUUECKHE CBOMCTBa, IIOJly4YeHUE W
npuMeHeHue. CoefvHeHUs KpeMHUss B ripupojie. OOiue TmipeAcTaBieHus 00
okcuge kpemHus (IV) u kpemHueBor kucyiote. CHUMMKaThI, UX UCIOJIb30BaHUE B
ObITY, B TPOMBIILIEHHOCTH. BakHellllle CTpPOUTe/IbHbIe MaTepuasibl: KepaMHKa,



CTEeK/I0, 1ieMeHT, 6eToH, >keye300eToH. IIpobieMbl 6e30IMacHOTO MCITOIb30BaHUS
CTPOUTEIbHBIX MaTePUA/IOB B MOBCEJHEBHOM XKU3HHU.

XumuuecKuil 3KcnepumeHm:

H3ydeHre 00pa3lioB HEOPraHUUYeCKUX BEIeCTB, CBOWCTB COJITHON KHCJIOTHI,
TIpOBe/ieHNe KaueCTBEeHHBIX peakluid Ha XJIOPU/-MOHbI U HaO/MIo/leHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpakarollue (uU3nyeckue W XUMHUYECKHe CBOWCTBA
rajJioTéHOB M WX CoeJuHEeHUN (BO3MOJKHO UCII0/Ib30BaHUE BHU/leOMaTepUasion),
O3HakomyieHHe C oOpa3laMu XJIOpUZOB (TajJioTeHU/IOB), O3HAKOMJIEHHWEe C
obpa3ijaMu  ceppl W €€  coequHEHUSMH (BO3MOXKHO  WCIIO/b30BaHUE
BH/leoOMaTepuasioB), HabmoieHre Tipoljecca oOyrIMBaHUsS caxapa Toj| JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEePHOM  KHUC/IOThbl, U3y4YeHHMe XHUMUUEeCKHX CBOWCTB
pa30aB/IeHHOW CepHOU KHMCJIOTHI, TIPOBeZIeHe KaueCTBeHHOU peakiiy Ha Cy/ib(ar-
WOH U HabsroZieHWe TIpU3HakKa eé IMpOTeKaHWs, O3HaKOMJIeHHe C (PU3NYeCKUMHU
CBOMCTBaMHU a3oTa, ¢ocdhopa M HX coelAuHeHUU (BO3MOXXHO MCI0/Ib30BaHUE
BUJleOMaTepUaioB), obpa3ijaMu a30THBIX U (HochOpHBIX yA00peHui, MoayueHue,
cobupaHye, paclio3HaBaHWe U H3ydyeHWe CBOWCTB aMMHakKa, TpOBeZieHHe
KaueCTBEeHHbIX peakl[Mii Ha MOH aMMOHHUsS U ¢docdaT-uoH U u3ydyeHUe NMpU3HAKOB
WX TPOTeKaHWsl, B3aMMO/IeMCTBUE KOHLIEHTPUPOBAHHOW a30THOW KHCJIOThI C Me/IbIO
(BO3MO>KHO WCII0/Tb30BaHue BU/leOMaTepUasoB), H3yueHue Mozenen
KPUCTa/UIMUeCKUX PpeLIfTOK anmasa, rpagura, (QyJiepeHa, O3HaKOMJIEHUE C
TIPOL[eCCOM  aficOpOIMK  paCTBOPEHHBIX BEIIeCTB aAKTUBUPOBAHHBIM VIJIEM W
yCTPOMCTBOM TIPOTMBOra3sa, MojaydyeHue, coOMpaHue, pacro3HaBaHUe W W3yueHue
CBOMCTB YT/IEKHC/IOTO Ta3a, MpOBe/leHre KaueCTBeHHBbIX peakidii Ha KapOoHaT U
CUIMKaT-UOHbl UM U3yueHUe TIPU3HAKOB WX TIPOTeKaHUsl, O3HaKOMJeHue C
MPOJIyKLIMeld CUJIMKAaTHOW TPOMBIIIJIEHHOCTH, pellleHrue SKCIepUMeHTalbHbIX
3a/1au Mo TeMe «BakHelII1e HeMeTal/ibl U UX COeIMHEHUSI».

MeTa/l/Ibl U MIX COeUHEHHS

OO011jasi XapaKTepUCTUKAa XUMUUECKHUX 3/IeMEHTOB — METa/IJIOB Ha OCHOBaHUM
UX TIoNoKeHUsi B Ilepyuoaudeckor cucteMe XUMHUUeCKUx 3nemeHtoB /[I. W.
MengeneeBa U cTpoeHusi aToMoB. CTpoeHre MeTa//ioB. MeTayinyeckast CB3b U
MeTa/uInueckasi  KpUCTa/uldueckass  peliéTka.  ODJIKTPOXUMHYECKUH  psif
HaTpsDKeHUH MeTasiioB. @U3nUeckre U XMMHUeCKWe CBOMCTBa MeTas/uioB. Obiiue
criocobbl TIo/TydeHUss MeTa/iioB. [IoHATHE O KOPPO3WM MeTajlJIOB, OCHOBHBIE
crocobbl 3ammThl UX OT Koppo3uu. CriiaBbl (CTaib, YyT'yH, AIOPaJOMHHUMN,
OpoH3a) ¥ uX MprUMeHeHHe B ObITY Y TIPOMBIIIJIEHHOCTH.

[IleslouHble MeTasl/Ibl: TI0/I0XKeHUe B [lepuoziueckoil cucTeMe XUMMUeCKUX
snemeHToB [I. V1. MeHzeneeBa, CTpoeHUe UX aTOMOB, HaxOX[eHUe B IIpUpOJe.
dusrueckre U XMMUUeCKHe CBOMCTBA (Ha rpuMepe HaTpusi M Kanus). OKcuzbl U



TUAPOKCUBI HAaTpusi M Kanus. [IpumeHeHue I1e/IOYHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[[lesioyHO3eMe/iIbHBIE MeTa//Ibl MarHUM W Ka/bLUK: TI0JIO)KEHHWe B
[Tepruoauueckor cucteMe xumuueckux snemMeHToB [I. . MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaxOXX/IeHUe B Tipupoe. Prusnueckre U XUMUYeCKre CBOMCTBA MarHus
U Kajabuus. BakHelillive coeivHeHUs] KanbLusi (OKCHA, TUAPOKCUJ, COJIK).
JKécTKoCTb BOJIbI U CIOCOOBI €€ yCTpaHeHUs.

AsroMyHUN: TI0/i0KeHWe B [Tepuoanyeckor cucTeMe XUMUYECKUX 3/IEMEHTOB
. W. MenpeneeBa, CTpoeHWe aTOMa, HaXOXJeHWe B rpupoze. dusnuyeckue u
XUMUYeCKre CBOMCTBA altOMUHUS. AMQOTepHbIe CBOKWCTBA OKCHJA YU TUAPOKCHA
AJTFOMUHUSL.

Kene3o: nonoxxenre B Ilepuoguueckon cucreMe XUMHUYeCKUX 371eMeHTOB /1.
N. MenzeneeBa, cTpoeHue artoma, HaxoxjeHue B Iipupoge. Dusuyeckue U
XHMMUUeCcKre CBOMCTBa »kese3a. OKCH/bI, THAPOKCH/IBI U couu Kese3a (1) v xkene3a
(IIT), ux cocraB, CBOMCTBA U MOTyUYeHHeE.

Xumuueckuii 3Kkcnepumenm:

O3HaKOMJIeHHe C o0pa3llaMd MeTa/VIOB M CIUVIaBOB, WX (U3NUECKUMHU
CBOMCTBaMH, M3y4YeHHe  pe3y/bTaTOB KOPPO3MKM  MeTa/uyIOB  (BO3MOXXKHO
WCII0/Ib30BaHWe BHleOMaTepUasioB), OCOOEHHOCTEeM B3auMMO/IeCTBUS OKCHA
Kbl W HaTpUs C BOJOW (BO3MOXXHO HCIIO/Ib30BaHHE BH/leOMaTepUasoB),
WCC/leJOBaHe CBOUCTB >KECTKOW BO/bl, MpOLiecCa TOPEeHUs >Keje3a B KUCIOPOJe
(BO3MOXXHO  HWCIIO/b30BaHWE  BHU/leOMaTepuasioB), TIPU3HAKOB MPOTEKaHUS
KaueCTBEeHHbIX peakl[Mid Ha WOHbI: MarHus, Kasblys, aTlOMUHUS, I[MHKA, >KeJje3a
(I1) u »xene3za (III), meau (II), Hab/OgeHWe 1 OIMMCAaHHE TTPOLIECCOB OKpAITMBaHMS
IJlaMeHU WOHaMU HaTpus, Kaiusd W Kaablusi (BO3MOXXHO MCII0/Ib30BaHUE
BU/leOMaTePUAJIOB), UCC/ie[joBaHe aM(OTepPHBIX CBOMCTB IMAPOKCH/IA aTFOMUHUS
Y TUJPOKCH/A LIMHKA, pellieHre SKCIIepUMMeHTa/IbHBIX 3a/iau Mo Teme «BakHeuime
MeTaJUlbl U UX COeJUHEeHUS».

XuMuUA U OKpPYy’Kawlias cpeja

BemectBa ¥ maTepuanel B IOBCeJHEBHOM >XM3HU uvenoBeka. besoracHoe
WCII0/Ib30BaHue BeIeCTB U XMMHUEeCKUX peaklvii B ObITy. [lepBast omolilb TIpu
XAMMWYECKUX 0XKOraxX U OTpaB/IeHUsX.

XYAMHUYeCKoe 3arpsisHeHHe OKpYyKarolleu cpenbl (TipefesibHast AOMYCTUMAst
KOHLIeHTpalusi BelllecTB, Aajiee — [1/1K). Poib X¥MUM B pellleHUM 3KOJI0TAUYeCKUX
nipobsiem.

XumuuecKuii 3KcnepumeHm:

n3ydeHre 006pasijoB MaTeprasnoB (CTEK/O, CTUIaBbl METaJI/IOB, TMOJIMMePHbIe
MaTrepHraJibl).

Mesicnpeomemmble cesizu



Peanu3auisi MeXXripeAMeTHBIX CBsi3eid TIpU W3yueHHWHM XWUMHUM B 9 Kiacce
OCYILIeCTB/ISIETCS 4epe3 UCIO/Ab30BaHMEe KakK OOIUX ecTeCTBeHHO-Hay4YHbIX
TIOHATHH, TaK W TIOHSATHUM, SBJSIONUXCS CUCTEMHBIMM [IJI1 OT/IeJIbHBIX TIPeZMEeTOB
eCTeCTBEHHO-HayYHOI'0 LIUK/Ia.

OOb1iue ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TEOpusi, aHaau3, CUHTe3, KaacCU(PUKalUs, T[epUoJUIHOCTh, HaboaeHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHKe, H3MepeHHe, MO/ie/lb, SIBJieHWe, TapHUKOBBIM
3¢ (}eKT, TeXHOJIOTUs, MaTepHaJIbI.

dusrka: MaTepusi, aTOM, D3/€KTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IUJ,
M30TOMNbl, pPaJMOAKTUBHOCTb, MOJIEKYyJa, 3IeKTPUUYECKWW 3apsifi, MPOBOJHUKH,
MOJIyTIPOBO/ITHUKY, — AUSJIEKTPUKH, (POTO3/IeMEHT, BelleCTBO, Teno, O00BEM,
arperaTHoe COCTOSIHWE BelleCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/IMUeCKast
pelléTKa, CIjiaBbl, (U3MUecKre BeUYUHbI, eJMHULIbI U3MepeHUsi, KOCMUYeCcKoe
TIPOCTPAHCTBO, MJIaHeThl, 3B&3/bl, CosHLIe.

buonorus: dotocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHepabHbIE
y100peHusi, MUKPO3JIEMEHThI, MaKPO3/IeMEHThI, ITMTaTe/IbHbIe BelljeCTBa.

leorpadusi: armocepa, rugpocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T0Jie3Hble HCKOIaeMble, TOTJIMBO, BOJHbIE PECYDPCHI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBLI 110
XNMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHWSI ITIPOrPaMMbl OCHOBHOTO 00IIIero
oOpa3oBaHMs JOCTUTAIOTCSI B Xofie OOydeHUsT XMMHU B €AWHCTBEe yueOHOU H
BOCTIMTaTeTbHOMW /1eATeTbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMUA POCCUMUCKUMHU
COLIMOKY/IbTYPHBIMA W IYXOBHO-HPAaBCTBEHHBIMU I1I€HHOCTSIMUA, IIPUHATHIMH B
oOIjecTBe TpaBWIaMd W HOPMaMHU TIOBeJeHHSI U CIIOCOOCTBYIOT TIpolieccam
CaMOITIO3HAHUS, CAMOPA3BUTHS M COIMA/IM3alUN 00yYaroIXCsl.

JIMUHOCTHBIE ~ pe3y/lbTaTbl  OTPA)KAlOT  TOTOBHOCTb  OOYyUarOI[UXCS
PYKOBO/ICTBOBAaTbCSI CUCTEMOM TIO3UTHUBHBLIX I1[€HHOCTHBIX OpHEHTAl[uid |
pacivpeHye OrbITa JAesiTeTbHOCTA Ha eé OCHOBe, B TOM YMCJ/Ie B YaCTH:

1) naTpHOTHUYECKOT0 BOCTIUTAHHUA:

1[eHHOCTHOTO OTHOIIIEHUSI K OTeUeCTBeHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HayuyHOMY HaC/leJui0, TIOHMMaHMs 3HAUeHHSI XUMHUYECKOW HAyKH B JKU3HH
COBpeMeHHOro 00I1[ecTBa, CITOCOOHOCTH B/IaJleTh JOCTOBEpHOM WHGbOpMalei o
TIEePeJIOBBIX JOCTIKEHUSIX W OTKPBITHSIX MHPOBOH W OTeUeCTBEHHON XUMUH,
3aMHTEPEeCOBAHHOCTH B HayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U 00II[eCTBa;

2) rpaXkJJaHCKOT0 BOCITUTAHMSA:

TIpe/iCTaB/IeHUsT O COLMAJbHBIX HOPMaxX M TIPaBH/IAX MEXKIUUHOCTHBIX
OTHOIIIEHU! B KOJIJIEKTHBE, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOII[eCTBEHHO
Mojie3Hor,  yueOHOUCC/IeOBaTe/IbCKOM,  TBOPUECKOM W JPYrUX  BUJax
JesTeTlbHOCTH, TOTOBHOCTHM K pa3HOOOpa3HOM COBMECTHOH JesTeNbHOCTU IIPH
BLITIOJIHEHUM yueOHBIX, TI03HaBaTebHBIX 3a/lay, BBIMOJHEHUNA XUMHUYECKHUX
9KCTIEPUMEHTOB, CO3/IJaHUH yueOHBIX TIPOEKTOB, CTPEMJ/IEHUS K B3aMMOITIOHUMAaHHIO
W B3aUMOIIOMOII[M B TIpoljecce 3TOW yueOHOW JesiTeIbHOCTH, TOTOBHOCTH
OLIeHMBAThb CBOE TIOBeJEHHWE M TIOCTYIIKKM CBOMX TOBApHIEH C TIO3ULUU
HPABCTBEHHBIX U MPAaBOBLIX HOPM C YUETOM OCO3HAHUS TTOC/IeICTBUM TTOCTYTIKOB,;

3) IleHHOCTH HayYHOT'0 MO3HAHUS:

MHDPOBO33peHUYeCKHe TIPe/ICTaB/eHNs] O BeI[eCTBe U XUMHUECKOW peaklvy,
COOTBETCTBYIOIIIIE COBPEMEHHOMY VPOBHIO pa3BHUTHSI HAYKHM U COCTaBJISIOIIVE
OCHOBY /11 TIOHMMaHHsI CYI[HOCTH HayYHOW KapTHHBI MHpa, Tpe/CTaB/ieHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs TIPUPOZBI, B3aWMOCBSI3AX UejiOBeKa C
TIPUPOTHOM Cpefiol, O POIM XMMHH B ITO3HAHWU 3TUX 3aKOHOMEPHOCTeH;

103HaBaTe/IbHbIe MOTHBLI, HallpaBJIeHHbIE Ha TMOTyUYeHHe HOBBIX 3HAaHUM TI0
XUMUHU, Heobxoaumble Ay 0ObsICHEHHS HaO/IOfaeMbIX TIPOL[ECCOB U SIBJIEHUH,
M03HaBaTe/IbHOM, WH(MOPMAI[MOHHOM W UMTATehCKOM KYy/IbTYpbl, B TOM UHCJIE
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TeKCTaMH, CIIPABOUHOM



JIUTEpaTypol, [OCTYMHbIMA TEXHUUECKUMMU CpeACTBaMU HH(POPMALIMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHUI0 M TI03HaHWIO, JiH0O03HATENbHOCTh, TOTOBHOCTb U
CocoOHOCTHL K camooOpa3oBaHHIO, TPOEKTHOM U HCC/Ie[0BaTe/IbCKOU
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HallpaB/IeHHOCTW W YPOBHS O0OyueHHs B
Jla/IbHeUIlIeM;

4) ¢popMupoBaHus Ky/IbTYPHbI 30POBbS:

OCO3HaHWe I1IeHHOCTU J»KW3HU, OTBETCTBEHHOI'O OTHOIIIEHHS K CBOEMY
3/JOPOBBIO, YCTAHOBKM Ha 3/I0POBbIM 00pa3 ’KHW3HH, OCO3HaHHWE IOC/Te/CTBUN U
HeTpusITHe BpeAHbIX NpUBbIYeK (YroTpebsieHus aKOT0/Isl, HAPKOTUKOB, KypeHHs),
HeobXoAUMOCTH  COOMIOJieHNsT TIpaBWI  0e30MacHOCTU TIpU  OOpalljeHuu  C
XUMHUUECKUMU BeI[eCTBaMH B OBITY M pealbHOM »KU3HU;

5) TPyAOBOro BOCIUTAHMS:

VMHTEepeC K MPaKTUUeCKOMY U3yueHHI0 podeccuil U TpyJa pa3IM4HOro poza,
yBakKeHHe K TPy/ly W pe3y/bTaTaM TPY/IOBOH JesTelbHOCTH, B TOM UMC/Ie Ha
OCHOBE TPUMEHEHHs TIPeJIMEeTHBIX 3HAaHWK I10 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaTIbHOM TPaeKTOPHH TPOJ0/DKeHs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
WHTEPEeCOB U CIIOCOOHOCTH K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpebHOCTeH,
yCrelHol npodeccroHaNbHON /1eITe/IbHOCTH U Pa3BUTHS HEOOXOIUMbIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCS B MPO(eCCUOHATLHOM CPeJIe;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9KO0JIOTUYEeCKH 1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpojile KakK HCTOUHUKY
»KU3HU Ha 3emsie, OCHOBe eé CyIll[eCTBOBaHUs], TOHUMaHUe 1L[eHHOCTH 3[IJ0pPOBOT0 U
6e3omacHoro obpas3a J»KU3HHM, OTBETCTBEHHOE OTHOILLEHHWe K COOCTBEHHOMY
bU3MUeCKOMY U TICUXWYeCKOMY 3/I0pPOBBbIO, OCO3HaHHWe IIeHHOCTH COO/IOZeHuUs
nipaBu/1 6e3011acHOTO TOBejeHusI TpY paboTe C BellleCTBaMU, a TAK)XKe B CUTYaLIUsX,
YTPOXKarOIIUX 3/J0POBBIO U >KU3HU JIHOJiel;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, T0/lydyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY’Karolljeld TIpUPOAHOM Cpeiou, [/1s1 TIOBbILLIeHUS
YPOBHSI  9KOJIOTUYECKOW KyJIbTypbl, OCO3HaHHs T/100a/bHOTO  XapakTepa
9KOJIOTMUECKUX TIpo0ieM U TIyTeM WX pellleHusl MOCPeJiCTBOM MeTOZI0B XMMUH,
9KO0JIOTMYECKOT0 MBIIILJIeHUs], YMeHUs pyKOBO/ICTBOBAThCSI UM B TIO3HABATe/IbHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TIPaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MetarnpeMeTHbIX pPe3y/JbTaTOB BbIJEMSIOT 3HAUMMbIe IS
dbopMUpOBaHHs MHPOBO33peHHsI OOlljeHayuHble TIOHSATUS (3aKOH, Teopwus,
TIPUHLIUI, TUIOTe3a, (hakT, CUCTeMa, TIpoliecc, SKCIIepUMEeHT U Apyroe.), KOTophbie
WCTIO/Tb3YIOTCSI B €CTeCTBEeHHO-HAyUYHbIX yUeOHBbIX MpeAMeTax M I03BOJISIFOT Ha
OCHOBe 3HaHWM U3 3THUX MpeAMeTOB (OPMHPOBATH Tpe/CTaB/IeHUe O LieJIOCTHOU



HayYyHOW KapTHHe MHpa, ¥ YHUBepCa/lbHble yueOHbIe [elCTBUS (IT03HaBaTebHbIE,
KOMMYHUKAaTUBHbIE, PEry/lsTHBHbIE), KOTOpble 00ecrieunBaiOT (OPMHUPOBaHUE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TUIAHUPOBAHHIO M OCYIIIECTBIEHUIO yueOHOM
NesiTeNTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHS

Ba3oBble jloruyecKue AeiiCTBHs:

yMeHUSI HWCIIO0Mbh30BaTh TMPUEMBI JIOTUUECKOTO MBbIIIJIEHUsS] TIPU OCBOEHUU
3HaHUM: PAcKpbIBaTh CMBIC/I XUMUUYECKUX TIOHSATHN (BbIJENSTh UX XapaKTepHbIe
NIPU3HAKY, yCTAHAB/IWBaTh B3aUMOCBSI3b C ADYTMMH TOHSITHUSIMH), WCIIOH30BaTh
TIOHSATUS /1J1s1 0ObSICHEHHs OT/e/IbHBIX (PAaKTOB U sIBJIeHWH, BLIOMpPATh OCHOBAHUS U
KpUTEPUM [T KIacCU(PUKAIIUM XMMHYECKHUX Bell[eCTB U XUMUUYECKUX PpeakIiui,
yCTaHAB/WBaTh TIPUUHUHHO-C/Ie/[CTBEHHBIE CBSI3M MEXIy OO0BEKTaMH H3yueHHs,
CTPOUTH JIOTUUECKHEe pacCyxaeHus1 (MHAYKTUBHbIE, eyKTUBHbIE, 110 aHA/IOTHN),
Jle/1aTh BBIBO/IbI U 3aK/TFOUEHHUS;

yMeHHe TIpUMeHATb B TIpollecce TIO3HaHUSI TOHATUS (TIpefiIMeTHbie W
MeTaripeiMeTHbIe), CHMBO/IMYeCcKre (3HaKOBbIE) MO/e/i1, UCT0/Ib3yeMbie B XUMUH,
1IpeoOpa3oBbIBaTh IMPOKO MpPHUMeHsIeMble B XMMUU MO/Ie/TbHbIe TIPe/ICTaBIeHUs —
XMMUUeCKHUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmysia U ypaBHeHHe
XUMUUECKOM peaki[uu — IMpHU pellleHUH yueOHO-TI03HaBaTeIbHbIX 3a/lau, C YUETOM
3TUX MO/Ie/IbHbIX TpeJCTaBIeHUI BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHbIE
MIPU3HAKU U3y4YaeMbIX 0ObEKTOB — XUMHUUECKUX BEIIeCTB ¥ XMMUUECKUX Peaki[ui,
BbISIB/ISITH ~ OOIMie  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[]ICTBEHHbIe  CBSI3U U
TIPOTUBOPEYMS B M3yUYaeMbIX TPOL[eCcCax U SIBJIeHUSIX.

Ba3oBble ucc/1e/joBaTe/IbCKUe AeiiCTBHA:

yMeHUe WUCII0/Ib30BaTh TOCTaB/eHHbIe BOTPOChI B KauecTBe WHCTPYMEHTa
MO3HAHWS, a Takke B KaueCTBe OCHOBBI /i1 (POPMHUPOBAHUSI TUIIOTE3bI TI0
TIpPOBepKe MPaBUWIbHOCTH BbICKA3bIBAEMbIX CY)KIeHUH;

nproOpeTeHWe OMbITa I10 IJIAHUPOBAHHWIO, OpraHU3alldd W IIPOBEJI€HUI0
yUeHHYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XOAO0M IIpoliecca,
CaMOCTOSITeJTbHO TIPOTHO3UPOBATh €ro pe3y/ibTaT, (opMy/IMpoBaTh 0000IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM IPOBEIEHHOTO OIbITa, UCC/IeJ0BaHUS, COCTAB/SATh OTUET
0 TIpo/iesIaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W HWHTEPIIPETUPOBaTh WH(MOPMALHIO
pa3MUHbIX BUZIOB U ()OpM TIpe/iCTaB/IeHUs], TOyuyaeMyt0 U3 pa3HbIX MCTOUHHKOB
(HayuyHO-TIONy/IsIpHasi  MTepaTypa XWMWUYECKOTO COZlep)KaHusl, CIIPABOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OL[€HHWBATh TMPOTUBOPEUMBYIO U
He/JJOCTOBEPHYH0 HH(OpMaILUIO;



yMeHUe TIPUMeHSITb pa3/iMuHble MeTO/bl W 3alpocChl TIPU TOMCKe U oTOope
vHGOpMAIL[Mi ¥ COOTBETCTBYIOIIMX [aHHBIX, HEOOXOAMMBIX [Jisi BbITIOJHEHUS
yueOHbIX Y M0O3HaBaTebHBIX 3a/layu OMNpe/ie/IEHHOTO THUIIa, pUobpeTeHre OrbiTa B
00/acTd  WCMONMB30BaHUS  WH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX — TEXHOJIOTHH,
OBJIaZieHWe Ky/JIbTYPOU aKTUBHOT'O MCII0/Ib30BaHKs Pa3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAIBHYIO (hOpMY TpeAcTaBieHus: MHOOpPMaLA U
WJUTIOCTPUPOBaTh pelllaeMble 3a/laud  HeCJI0)KHbIMA CXeMaMH, [JuarpaMmamu,
apyrumu hopMamu rpadyk U UX KOMOWHAIUSIMU;

yMeHWe UCTOoJb30BaTh M aHaAM3UpOBaTh B Tporjecce yueOHOW U
MCCIIeJ0BaTe/IbCKOM /lessTe/TbHOCTH UH(OPMALIUI0 O BAUSHUU TIPOMBIILIEHHOCTH,
Ce/IbCKOTO XO03siCTBA M TPAHCIIOPTa Ha COCTOSIHWE OKpY»Karollleid TPUPOJIHOU
cpeJpbl.

KoMMyHHKaTHBHbBIE YHHBePCa/IbHbIe yueOHbIe JeHCTBHUSA:

yMeHUsI 3a/laBaThb BOIPOCHI (B XOJle Auasora U (WId) JUCKYCCUH) TIO
cyliecTBy  oOcykgaemoll  Tembl, (OpPMYJUPOBaTb CBOU  TIpeJJI0XKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TPe/I/IOKeHHOM 3a/1aul;

yMeHUsT  TIPeACTaB/ATb  [OJy4YeHHble  pe3y/ibTaThl  I103HaBaTeIbHOU
JesiTeIbHOCTU B YCTHBIX UM TIMCbMEHHBIX TeKCTaxX; JejaTh IIpe3eHTalUio
pe3yJIbTaTOB BBITIOJIHEHHSI XUMUYEeCKOro SKCriepuMeHTa (/1abopaTOpPHOTO OIbITa,
nabopaTopHO# paboThI MO UCC/IeJOBAHNIO CBOMCTB BellleCTB, yueOHOTr0 TIPOeKTa);

yMeHUss y4eOHOro COTpPyAHHAYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HAaBaTeJIbLHOM U MCC/Ie[iOBAaTeIbCKOM  JesiTeIbHOCTU  TIPU  pellleHuH
BO3HUKAIIIMX MpobseM Ha OCHOBe yuéTa OOIIMX WHTepecoB U COrJlaCOBaHUS
no3urk (06Cy>xaeHusi, 0OMeH MHEHUsSIMU, «MO3TOBBbIe IITYPMbI», KOODPAWUHALIVS
COBMECTHBIX [IeWiCTBWM, OINpeJie/ieHe KPUTEpHEeB 110 OlleHKe KauyecTBa
BBITIOJTHEHHOM paboThl U ApyTHe).

PerynsaiTHBHBbIE YHHBepCa/IbHbIe yueOHbIe JelCTBUA:

yMeHHe CaMOCTOSITE/IbHO OIpeJe/isiTh Lie/id JesTebHOCTH, IIaHWPOBaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeNIbHOCTb, BbIOMpaTh Harbosee 3deKTHBHBIE CTIOCOOBI peIeHus YueOHbIX U
Mo3HaBaTe/IbHbIX 3aJjady, CaMOCTOSITE/IbHO COCTaB/ISATb WM KOPPEKTUPOBATh
TIpe/IJIOKeHHbI aZiTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWW 3aJlaHul € YU4ETOM
TIOJTyueHus] HOBBIX 3HaHWU 00 M3yuaemMbIXx 0OBEKTaxX — Bell[eCTBaX U peaklusXx,
OlLIeHHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/ibTaTa 3asiBieHHOW Lie/v, yMeHHe
WCI0JTb30BaTh U aHA/IM3MPOBATh KOHTEKCTHI, TIpe/jjlaraeMble B yC/IOBUU 3aJlaHUM.

IMPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe TipefiMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00s3aTe/IbHOTO
Co/lep>KaHMsI, YCTAaHOBJIEHHOTO /JaHHOW deaepanbHON paboueil TporpamMmMmoi,
BbI/Ie/ISIFOT: OCBOEHHble 00yYaroIMMUCS HayuHble 3HAHWS, YMEHUsI U CIOCOOBI



JercTBUM, crenuduueckue Iy TpeIMeTHOH 00/acTé  «XUMHS», BUJBI
JesiTeTlbHOCTU IO  TOJYyUYEeHHI0O HOBOTO 3HaHWs, €ro UWHTeprpeTaluH,
ripeoOpa30BaHKUIO U PUMEHEHUIO B Pa3/IMUHbIX YUeOHbIX U HOBBIX CUTYal[UsIX.
K koHily obyueHusi B 8 Kiacce rpesiMeTHbIe pe3y/bTaThbl Ha 6a30BOM ypOBHE
JOJDKHBI OTpaXkKaTb C(hOPMHUPOBAHHOCTH ¥ 00YUaIOIUXCsl YMEHUI:
® pacKpbIBaTb CMBICJI OCHOBHBIX XWMHYECKUX TMOHSATUW: aTOM, MOJIEKYIa,
XUMUYECKUM 3JIEMEHT, TPOCTOe BeIecTBO, CJI0XKHOe BeleCTBO, CMeCh
(oHOpO/IHAst U HEOAHOPOAHAs1), BaIEHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U
MOJIEKY/ISIDHasi Macca, KOJWYeCTBO BelleCTBa, MOJb, MOJIIpPHas Macca,
MaccoBasi I0/si XMMAYEeCKOT0 3/ieMeHTa B COeIMHEeHWH, MOJISIPHbIN 00BEM,
OKCHJl, KMCJIOTa, OCHOBaHHWE, COJib, 3JIEKTPOOTPHULIATEBHOCTb, CTEeIeHb
OKHCJIeHUS, XUMHWYecKasl peaklys, KaacCU(PUKaLUsl peaklui: peakluu
COeIUHEHWs], peaKUU pPa3J/IOKeHUsl, peakUu 3aMelleHus], peaKluu
oOMeHa, 9K30- U H/I0TepMUYECKHe peakiiH, TeTIoBoi 3((eKT peakijuy,
AP0 aTOMa, 3JIEKTPOHHBIM C/I0OM aTOMa, aTOMHasi OpOWTa/b, paguycC
aToMa, XMMHUYecKasi CBsi3b, TO/ISIDHAasi U HeMoJisipHasi KOBaJ/IeHTHAasi CBSi3b,
VIOHHasl CBfI3b, MOH, KaTUOH, aHWUOH, pPacTBOpP, MAacCOBasi [JOJsi BellleCTBa
(TpoLieHTHas1 KOHL[eHTpaL1s1) B pacTBOpe;
® WUIIOCTPYMPOBAaTh B3aUMOCBSI3b OCHOBHBIX XUMWYECKHUX TIOHSTUM U
TIPUMEHSITh 3TH MOHATUS MPYA OMMCAaHUU BeLeCTB U UX MpeBpalleHul;
® JCIO/b30BaTh XWMHWYECKYI0 CHMBOJIUKY [/ COCTaBiaeHUs1 (opmyJi
BellleCTB M YPaBHEHUW XUMUUECKUX PeakLiuij;
® ornpejieNSTh BaleHTHOCTh aTOMOB 3/IeMEHTOB B OMHApHBIX COeIMHEHUSX,
CTelleHb ~ OKHC/IeHWs ~ 37IeMeHTOB B OWHApHBIX  COeAVHEHUsX,
TIPUHA/IJIE)KHOCTh BEIeCTB K OMpefeéHHOMY K/acCy COeAUHEHUMN To
dbopmynaMm, BHJ XUMHUYECKOW CBS3U (KOBajleHTHas W HOHHas) B
HEeOPraHUYeCKUX COeUHEeHUSX;
® packpeiBaTh Cmbica [lepuogurueckoro 3akoHa [I. WM. MeHpeseesa:
JIeMOHCTPUPOBATh TMOHMMaHWe T[epUOANUeCKO 3aBUCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT WX ToJiokeHUs B [leproanueckoid cucTeMme,
3aKOHOB COXpaHEHUs] MacChl BeIlecTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOraJjpo;
® ONMUChIBAaTb W XapakTepu3oBaTb TabmuuHyo ¢dopmy Ileproanueckoit
CUCTeMbl XMMUUECKHMX 3JIEMEHTOB: pa3/iuyaTb TIOHATHS «TJlaBHast
noarpyra (A-rpyrima)» U «rmobouHas noArpymnma (b-rpyrma)», Masbie U
Oonbilivie TEepUofibl, COOTHOCHUTHL 0003HaueHWs, KOTOpble HMEIOTCS B
Tabsure «[lepuoguyeckas cUCTeMa XUMHUeCKux a3yeMmeHtoB [, U.
MeHziesieeBa» C UMCJIOBBIMU — XapaKTePUCTUKAMU CTPOEHHUsI aTOMOB



XUMHUUECKUX 3/IeMeHTOB (COCTaB U 3apsij si7jpa, o0iilee UKC/I0 3/1IeKTPOHOB
Y pacrpejeneHue Ux 1o 3J1eKTPOHHBIM CJI0SIM);

K/IaCCU(MUILIMPOBAaTh XMMHUUECKHe 3/IeMeHThbl, HeOpraHuuecKue BellleCcTBa,
XMMUUeCKre peakiuu (M0 UMC/y M COCTaBy YUYacCTBYIOU[MX B peaKluu
BeLL[eCTB, T10 TeIVIOBOMY 3(PQeKTy);

XapaKTepu30BaTh (OMHCHIBATh) OOIe XWMHUEeCKHEe CBOMCTBA BEI[eCTB
pa3/IMUHbIX K/IaCCOB, MOATBEPXK/1asi OMMCaHue TIPUMepaMu MOJIEKYISIPHbIX
yPaBHEHU COOTBETCTBYIOIIMX XUMHUUECKHX PeaKlni;

TIPOTHO3UPOBAaTh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTM TIPOTEKAHWSI XWMWUUECKUX TIpeBpalljeHud B
Pa3/IMUHBIX YCJIOBUSX;

BBIUMC/IATb OTHOCUTE/IbHYID MOJIEKYJ/IIDHYIO M MOJISIDHYIO ~ MaccChl
Bel[eCTB, MAaCCOBYH [I0JIF0 XHWMHUUYECKOro 3jemMeHTa 1o (opmysie
CoeJMHEHHs], MaCCOBYIO [IO/TI0 BEILleCTBa B PACTBOPE, MPOBOAUThL PaCUYEThI
10 YPaBHEHHUIO XUMUUYECKOW peaKiuy;

TIPUMEHSITh OCHOBHBIE OIepali MBICIUTEBHOU JesiTe/IbHOCTA — aHa/Iu3
1 CUHTE3, CpaBHeHHe, 0000IIeHMe, CHCTeMAaTHU3aI|io, K1acCH(UKAIUIO,
BbISIBJIEHHE TIPUYUHHO-C/IEICTBEHHBIX CBS3€M — [/ W3y4YeHUs] CBOMCTB
BellleCTB W XUMHWYECKUX peakldil, ecTeCTBeHHO-HayuHble MeTO/Ibl
Mo3HaHUS — HabsroJeHre, W3MepeHUe, MOJeTUPOBaHUe, SKCIIePUMEHT
(peanbHBIM U MBICTIEHHBIN);

clefoBaTh  MNpaBWiaM  TOJIb30BaHUSI ~ XWMMUUECKOW  TOCyJou U
nabopaTopHbIM 000py/OBaHHMEM, a TakKe IIpaBWIaM oOpalleHus C
BellleCTBAMA B COOTBETCTBUM C HWHCTPYKLMSIMA 110  BBITOJHEHUIO
nmabopaTOpHBIX XUMHWYECKHUX OIBITOB IO TIOJYUEHWI0 W COOMpaHHUIO
ra3oo0pasHbIX BellecTB (BOAOpOAA U KHMC/IOPO/a), TPUTOTOBJIEHHIO
pacTBOPOB C OMpeeNéHHOM MaCCOBOM [0JieM pacTBOPEHHOrO BeIeCTBa,
M/IaHAPOBaTb M TPOBOAUTb  XUMHYECKUe  SKCIIePUMEHThI 10
pacro3HaBaHUIO PaCTBOPOB I1leJI0Uel U KUCIOT C MOMOILLBbI) UHAUKATOPOB
(makmyc, beHondTanenH, MeTUIOPaHX U APyTUe).

K koH11ly oOyueHusi B 9 Kjacce rpefiMeTHbIe pe3y/bTaThbl Ha 6a30BOM ypOBHE
JIOJDKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTh Y 00YUaroLUXCsl YMEHUI:

PACKpbIBaTh CMBIC/JI OCHOBHBIX XUMHUUECKHX TIOHATHN: XUMWUYECKUH
3/IeMeHT, aTOM, MOJIeKysa, WOH, KaTHMOH, aHWOH, IPOCTOe BeIeCTBO,
CJIO)KHOE BEIeCTBO, BaJIEHTHOCTh, 3JIEKTPOOTPHUIIATENILHOCTb, CTEIeHb
OKHCJIeHUsI, XMMUYeCcKasi peakiysi, XUMUUecKast CBsI3b, TEIJIOBOU 3deKT
peakiuM, MOJb, MOJIAPHBIM  O00BEM,  PpacTBOpP,  SIEKTPOJIUTHI,
HE3JIEKTPOJIUTRI, 37IeKTPOIUTAYECKas] [JUCCOLMAIUS, PeakI[id HOHHOTO
oOMeHa, Karaiud3aTop, XUMHUUYeCKOe PpaBHOBeCHe, oOpaTHMble U



HeoOpaTUMble pPeakIi[iH, OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHbIE DeaKIuH,
OKUC/IUTE/Ib,  BOCCTAaHOBUTE/Ib,  OKUCJIEHWE W  BOCCTAaHOBJIEHUE,
ajuioTponusi, am(OTepHOCTh, XMMUUeCKasi CBS3b (KOBa/ieHTHasi, UOHHas,
MeTaj/ulnuecKasi), KpUCTa//IMuyecKasl peléTka, KOpPpO3usl MeTasl/oB,
CI/IaBbl, CKOPOCTb XUMHWYECKOM peakluu, TpefieJibHO [OIycTuMasi
koHueHTpauus [TJK Bemjectsa;

WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPY ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;
VICTIO/Ib30BaTh XUMHUYECKYI0 CUMBOJIUKY [JII COCTaB/ieHHs (DOpMYI
BellleCTB M YPaBHEHUM XMMUUECKUX PeakLui;

orpejensTh BaleHTHOCTb U CTeleHb OKUC/IEHUS] XUMUUeCKUX 37IeMEHTOB B
COeJMHEeHUSX pa3/IMYHOr0 COCTaBa, TMPUHAJJIE)KHOCTh BeIeCTB K
onpe/ie/IEHHOMY KJacCy coelvHeHWM Mo (opMy/aM, BUJ, XUMUUeCKOM
CBsA3M (KOBa/JleHTHas, WOHHAasl, MeTa/ylnueckas) B HeOpraHhyecKux
COeMHEeHUsIX, 3apsj MOHAa M0 XUMHUUYeCKou ¢opMysie, XxapakTep Cpe/ibl B
BOJHBIX PacTBOpax HEOPraHWYeCKUX COeJMHEeHWM, TUIl KPUCTa/InueCcKou
PeLIETKY KOHKPETHOTO BEILleCTBa;

packpbiBaTh CMmbICa Ilepuopuueckoro 3akoHa [I. V. MenjeneeBa u
JIeMOHCTPHUPOBaTh €ro TOHMMaHWe: OINKCbIBaTh M XapaKTepHU30BaThb
TabmmunHyo dopmy Ileproguueckoil CUCTeMbl XUMHUUYECKHUX 3JIEMEHTOB:
pa3nuuaTh TIOHSTHSI «T7aBHas ToArpyrmia (A-rpymma)» W «1obouHast
noarpynna (b-rpynma)», Manbie W Oosbliie TMepUObl, COOTHOCUTH
o0o03HaueHUs, KOTOpble WMEIOTCSI B TEepUOANUeCKOM Tabmuie, C
UYMC/IOBBIMM ~ XapAaKTePUCTUKaMW  CTPOEHUS  aTOMOB  XWMHWYECKHUX
3/ieMeHTOB (COCTaB U 3apsj sifpa, o0Illee YHC/IO 3/IEKTPOHOB U
pacripefieieHMe WX TI0 37eKTPOHHBIM CJI0SIM), OOBSICHSATH 0OIIMe
3aKOHOMEPHOCTU B M3MEHEHWU CBOMCTB 3/IEMEHTOB U WX COEAVUHEHUU B
rpefiesiax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOEHUS UX
aTOMOB;

K/IacCCU(GUIIMPOBAaTh XMMHUUECKHe 3/IeMeHThbl, HeOpraHuueckKue BelllecTBa,
XMMUUeCcKre peakiuu (M0 UMC/ly M COCTaBy YUYaCTBYIOU[MX B peakKluu
BeILleCTB, MO TeryIoBOMY 3((}eKTy, M0 M3MEHEHUIO CTereHel OKUC/IeHUSs
XUMUYECKHX 3/IeMEHTOB);

XapaKTepu30BaTh (OMMCHIBaTh) 00IMe U crelyduueckre XUMHAYECKHe
CBOMCTBAa TPOCTBIX M CJIOXKHBIX BeLIeCTB, MOATBepXAas OIucaHue
rpuMepaMU MOJIEKY/ISIDHBIX U HOHHBIX YpPaBHEHUW COOTBETCTBYIOILIUX
XUMUUECKUX peakLvi;

COCTaBJ/IAITb ypPaBHEHUSI 3/JeKTPOJUTUUYECKOW [UCCOLMalliU  KUCJIOT,
1[e/I04er U ComeH, MoJIHble U COKpall|éHHble YpaBHEHUs PeaKl[iii MOHHOTO



oOMeHa, ypaBHeHUs peakiui, T[OATBEP)KAAIIINX CyIleCTBOBaHHe
reHeTUUeCKOU CBSI3W MeXK/y BellleCTBaMM Pa3/IMUHbIX K/1aCCOB;
PaCKpbIBaTh CYIIHOCTb OKUCJUTE/bHO-BOCCTAHOBUTE/bHBIX —peakKLyi
TIOCPe/ICTBOM COCTaBJ/IEHUS 3JIEKTPOHHOTO OasaHca 3TUX peakLui;
MIPOrHO3UPOBaTh CBOMCTBA BeIeCTB B 3aBUCHMOCTH OT UX CTPOEHUs,
BO3MO)XHOCTH TIPOTEKaHUs XUMHWUECKUX T[peBpalleHUil B pa3/MUHbIX
yCJIOBUSIX;

BBIUMC/IAT OTHOCUTEJIbHYI0 MOJIEKYJ/ISIDHYIO M MOJISIPHYHO ~ MaccChl
Bel[eCTB, MAaCCOBYH [IOJIF0 XMMHUUYECKOro 3jemMeHTa mo (opmyse
COeJJMHEeHUs], MaCCOBYIO /IO/TI0 BelljeCTBa B PACTBOPe, MPOBOJIUTH PaCUEThI
10 YPaBHEHHIO XUMUUECKOW peakLuy;

cobmoaTh  TpaBW/la  TIO/TB30BAaHUS ~ XMMUUYECKOW  TOCyoNM U
nabopaTopHbIM 000py/IOBaHMEM, a TakkKe IIpaBUa OOpaIleHus: C
BelleCTBAMU B COOTBETCTBUU C HWHCTPYKLUSMU TIO BBITIOJTHEHUIO
nabopaTOPHbIX XWMHUYECKUX OTBITOB TIO0 TIOMyYeHHI0 W COOMpaHHI0
ra3o00pa3HbIX BelllecTB (aMMHaKa U YIJIeKUCIOTO ras3a);

MPOBOJUTh  peakUWW, T[OATBEp)KJarolle  KauyeCTBEHHBbIM  COCTaB
Pa3/IMYHBIX BeIeCTB: Paclio3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OpOMU-,
uoauA-, KapboHat-, ocdat-, cunMkaT-, Cyabdar-, TUAPOKCH-UOHBI,
KaTHOHbl aMMOHMSI U MOHBI M3yYeHHBbIX MeTa/yIOB, MPUCYTCTBYHOIIUE B
BOJIHBIX PacTBOpax HeOPraHUUeCKUX Bell[eCTB;

TIPUMEHSITh OCHOBHBIE OTepaliyd MbICJUTE/bHON JesiTe/lbHOCTU — aHaJu3
W CHHTe3, CcpaBHeHHe, 0000IijeHre, CUCTeMaTH3alyio, BbIsB/IeHHE
TIPUUMHHO-C/Ie/ICTBEHHBIX CBsi3eid — [/ U3yueHusi CBOWMCTB BelleCTB U
XUMUUECKUX peakluil, eCcTeCTBeHHO-HayuHble MeTOZbl TIO3HaHUS —
Hab/Tto/leHre, WU3MepeHre, MOJe/TMpOBaHKe, SKCIiepUMeHT (peanbHbIA U
MBICJIEHHBIN ).



TEMATHNYECKOE IVNTAHNPOBAHUE

8 KJIACC
KoiunyecTrBo yacoB
No HaumMeHoBaHue pa3fesioB 1 OneKTpoHHbIe (1{u¢poBbIe)
KoHTpo/bHBIE IIpakTH4yeckue
n/n TeM NpPOorpaMmbl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoThI paboThI
Pa3pen 1. IlepBoHava/ibHbIe XUMHUYECKHE MIOHATHUSA
XUMHSI — Ba)kHasi 00/1aCTh

11 eCTeCcTBO3HAHUA U 5 ) bubmmoreka LIOK

' MPaKTHUYEeCKOH JleTe/TbHOCTH https://m.edsoo.ru/7f41837c

yesioBeKa

12 BeiiectBa 1 xvMHuueckue 15 1 Bubmorteka IIOK

' peaxIu https://m.edsoo.ru/7f41837¢

Ntoro no pa3zpeny 20

Pa3pen 2. BakHelilne npejCcTaBUTe/Id HeOPraHUYeCKUX BelljecTB
21 Boszayx. Kucnopog. [1oustue 6 bubmmoreka LIOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
99 Bopopopa.Ilonsitve o kuciorax 3 1 bubmmoreka IIOK

' U COJISIX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBoptl. IToHsitie 06 . 1 1 bubmmoreka LIOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
24 OcCHOBHBI€ K/1acChbl 1 1 1 bubnuoreka LIOK

' HeopraHuYeCcKux CoeMHeHUM https://m.edsoo.ru/7f41837c

Ntoro no pazpeny 30

Pa3jen 3. Ilepuoguueckuii 3akoH U Ilepuosguueckas cucreMa XuMHuecKux 3/1eMeHToB [l. V1. MenjeneeBa. CTpoeHHe aTOMOB.
XumMnueckas cBfi3b. OKHC/IMTe/IbHO-BOCCTAaHOBUTE/IbHBIE PeaKIiiU



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

[MeprioguuecKuii 3aKOH U

31 [Teproguueckas cucrema - bubmmoreka IIOK
' XAMUYeCKUX 3emMeHToB /1. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHHe aToOMa
XuMHUUecKas CBA3b.
bubmoTeka LIOK
3.2 OkucuTenbHo- 8
https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTE/IbHbIE peaKlu1
bubmoreka IIOK
n 15
TOTO TO PasAeNy https://m.edsoo.ru/7f41837c
bubmmoreka IIOK
PesepBHoe Bpems 3
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KV/IACC

KonuuyecTBo yacos J/IeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/nm Kontposbaeie | IIpakTHyeckue
NporpamMMsbI Bcero obpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. BemjecTtBo 1 xXuMHu4yecKue peaknuu
11 [ToBTOpeHUe U yriybaeHre 3HAaHUN c 1 bubmoteka LIOK
' OCHOBHBIX pa3ziesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XMMUUECKUX 4 bubmoteka LIOK
' peakLuii https://m.edsoo.ru/7f41a636
13 OJIeKTPOJIMTUYeCKas JUCCOLaLs. 3 1 1 bubmuoreka IIOK
' XyMHYecKue peakliiy B pacTBOpax https://m.edsoo.ru/7f41a636
Nroro no pa3zpeny 17
Paspen 2. HemeTasl/ibl M MX COeHHEHHUS
51 OO011jas1 XapaKTepUCTUKA XUMHUUECKUX 4 1 bubmoreka IIOK
' sneMeHTOB VIIA-rpymrsl. ['anoreHsl https://m.edsoo.ru/7f41a636
OO0r11ast XxapaKTepUCTHKa XMMAYeCKUX
2.2 snemeHTOB VIA-rpymmbl. Cepa u eé 6 Bubmaorexa [IOK
) Py - -eP https://m.edsoo.ru/7f41a636
COeJMHeHUsI
OO0r11ast XapaKTepHUCTHKa XUMUUECKUX
2.3 3/1eMeHTOB VA-rpynibl. A30T, Gocdop u ux 7 1 Bubmorexa [IOK
' PYTIIBL. ’ P https://m.edsoo.ru/7f41a636
COeJJMHeHUsI
OO0111ast XxapaKTepUCTHKa XUMUUECKUX
2.4 sneMeHTOB [VA-rpynmsl. Yriepog u 8 1 2 Bubmorexa [JOK
) N PYTITIBL poA https://m.edsoo.ru/7f41a636
KPeMHUI U UX COeIMHEeHUs



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

Nroro no paspeny

25

Pa3pen 3. MeTa/liabl 4 X COe/JMHEHUSA

. bubmoTeka LJOK
3.1 Obupte croiicTBa MeTa/I0B 4 https://m.edsoo.ru/7f41a636
. bubnuoreka LIOK
3.2 BaxkHerillvie MeTasuibl U UX COeJUHEHUS 16 https://m.edsoo.rw/7f41a636
Wroro no paspeny 20
Pa3zpen 4. Xumus 1 oKpy)Kawomias cpeja
4.1 BemectBa 1 MmaTepuasibl B KU3HU Yesi0BeKa 3 bubmmorexa [JOK
) M a p https://m.edsoo.ru/7f41a636
Wroro no paszeny 3
Pe3eDBHOE BDeMS 3 bubnuoreka LIOK
€3€PBHOE BpE https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




ITIOYPOYHOE IVNTAHUPOBAHUE

8 KJIACC
Ko/mmuecTBo yacos JJIeKTPOHHbIe
No Jdara uudpoBbie
Tema ypoka KontposibHbie | IIpakTHueckue
n/n Bcero u3yueHusi | obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl

1 [Ipegmet xvimuu. Posib XMMHU B JKU3HU 1 bubmoreka [IOK
yesioBeka. Tesa U BelljecTBa https://m.edsoo.ru/ff0d210c

bubnroreka LJOK

2 IToHsaTHe 0 MeTOZaxX MO3HAHUS B XUMUU 1

https://m.edsoo.ru/ff0d227e
[MpakTrueckas pabota Ne 1 «IIpaBuia

3 paboThI B 1ab0OpPaTOpyU U IPUEMBI 1 bubnuoreka IIOK
obOpartieHusi ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyi0BaHHEM»

4 YucTele BeljecTBa U cMecu. Crioco0bl 1 bubmoreka LIOK
paszeneHus: cmecen https://m.edsoo.ru/ff0d26ca
[MpakTryeckast pabora Ne 2

5 «Pa3nenenue cmeceii (Ha npuMepe 1 Bubmorexa [JOK

2 . P P https://m.edsoo.ru/ff0d28c8
OUYMCTKY MIOBAPEHHOMW COJIN)»
b K

6 ATOMBI ¥ MOJIEKY/IbI 1 ubmmotexa O

https://m.edsoo.ru/ff0d2a6c

7 XUMUYEeCKUe 371eMeHThI. 3HaKU 1 bubnuoreka IIOK
(CMMBOJIBI) XMMHUYECKUX 3/71EMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble 1 C/10)KHBIE BellleCTBa 1 bubmorexa OK

P - https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIDHOE yUueHue 1 ubmotexa O

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

3aKOH ITOCTOSIHCTBA COCTaBa BelleCTB.

bubnuoreka IIOK

10 X .B
MMHUECKas1 QOpMy/Ia. BaneHTHOCTS https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHWUECKUX 3/IEMEHTOB
1 OTtHOCUTe/IbHas aTOMHas Macca. bubnuoreka LIOK
OTHOCUTe/IbHAas MOJIeKy/IsIpHas Macca https://m.edsoo.ru/ff0d323c
1 MaccoBast 0711 XUMHAYECKOT O bubmoteka LIOK
3/IeMeHTa B COeIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemjectsa. MoJib. Bbubmmoreka [IOK
MousnsgpHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKre U XUMHUYeCcKue sIBJIeHUs. bubnuoreka IIOK
XUmuryeckasi peakLus https://m.edsoo.ru/ff0d37fa
15 IIpy3HaKu M yC/10BUS NIPOTEKaHUSA bubmoreka LIOK
XUMHYECKUX PeakLyun https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEeHHs MacChl BeLLeCTB. bubnuoreka LIOK
XuMHUUeCKue ypaBHeHUs https://m.edsoo.ru/ff0d3b88
Brruncienus KoimyecTsa, Macchl
17 Bell[eCTBa [10 YpaBHeHUAM XUMUYECKUX Bubmmotexa OK
. . yP https://m.edsoo.ru/ff0d5708
peakLui
Knaccudukaipyss XuMuueCcKux peakivii
bubmoreka LIOK
18 (coemvHeHusI, pa3/ioXKeHUs,
https://m.edsoo.ru/ff0d3f34
3aMelrieHusi, 0OMeHa)
M. B. JIoMOHOCOB — yU&HBINi-
19 sHLMKIIonIeAucT. O6o01IeHe U Bubmiorexa [JOK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTH3aLus 3HaHU!
20 KonrposnbHast pabota Nel o Teme Bbubmoteka LIOK
«BemjecTBa ¥ XUMUUeCKUe peakLn» https://m.edsoo.ru/ff0d4290
21 Bosgyx — cmecs rasos. Cocras bubmmoreka LIOK

BO3/yxa. Kuciopos — s/1eMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae

npocToe BelriecTBO. O30H

du3nuecKre U XMMHUUeCcKre CBOMCTBA

bubmmoreka IIOK

22
KHC/I0POAA (PEaKLH OKHCIIeHHS, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsaTre 06 okcugax
Cnioco6bl 1o/TyYeHust KUCIOpo/ia B
23 nabopaTopuy U MPOMBIITIEHHOCTH Bubmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHue Kuciopoa
TennoBoit 3pPeKT XUMHUUecKou
94 peaKiIvu, TIOHSTHE O bubmmoreka IIOK
TepMOXHMMUYECKOM YpPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
3H/J0TePMUYECKUX peaKLUsixX
TonnuBo (HedTh, yroyb U MeTaH).
25 3ar H3HEI§I/IG¢];O3 yxa Croco6bl c)sro bubmorexa OK
P AYX, https://m.edsoo.ru/ff0d4c4a
Tipe/|0TBpalLleHUst
[TpakTryeckas pabora Ne 3 o Teme
26 «[Tonyuyenue u cobupaHue KUCI0posa bubmmotexa IOK
y Ny P POAg, https://m.edsoo.ru/ff0d4ae2
M3yueHue ero CBONUCTB»
97 Bogopoa — snemeHT v ripocToe bubmmoreka LIOK
BelllecTBO. HaxoxxeHue B ripupoje https://m.edsoo.ru/ff0d4dd0
)8 du3nueckre ¥ XMMUYeCKre CBOMCTBA bubnuoreka LIOK
Bogiopoga. [Ilpumenenue Bogopoza https://m.edsoo.ru/ff0d4dd0
bubmoreka LJOK
29 1
OFFITHE O KHCTIOTAX 1 COIX https://m.edsoo.ru/ff0d50d2
30 Crioco6bI T10/TyUeHusT BOZOPO/ia B bubmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktryeckast pabora Ne 4 o Teme
bubmoreka LJOK
31 «[Tonyuyenue u cobupaHue BoAoOpo/a,

H3y4deHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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MonsipHbiii 00bEM Ta30B. 3aKOH

bubmoreka LJOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
BrrunciieHus o0néMa, KOJIM4ecTna
33 BellleCcTBa rasa I10 ero U3BeCTHOM Bubmmotexa IOK
m . y https://m.edsoo.ru/ff0d55a0
KOJINUECTBY BellleCTBa UIH 00bEMY
Bbruncsienusi 0656MOB Ta30B 110
34 aBHEHHIO peakliuy Ha OCHOBe 3aKOHAa bubmorexa OK
P . pearH o https://m.edsoo.ru/ff0d5708
00BbEMHBIX OTHOIIIEHUH ra30B
35 dusnueckre U XUMHUUYeCKUe CBOMCTBA bubmmoreka LIOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuil. [ToHsiTHE 006 bubmoteka LIOK
UHAVKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputesb. HacbleHHbIe
37 v H/ZHaCbIPEHHbIE aCTBOPBI MH;CCOB&IH Bubmorexa OK
o P pPI- https://m.edsoo.ru/ff0d5b40
[l0JIs1 BellleCTBa B pacTBOpe
[Mpaktryeckast pabora Ne 5 o Teme
38 «IIpurorossieHre pacTBOPOB C bubmoteka LIOK
orpeJeNéHHOW MacCOBOM fjoJiel https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BelleCTBa»
39 KontposnbHast pabota Ne2 110 Teme bubmoreka LIOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapbl: cocTaB, KaccuduKaus, bubmoreka IIOK
HOMeHKJ/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHre 1 XMMUYeCKHe CBOKCTBA
bubnmoreka LJOK
41 KHUC/IOTHBIX, OCHOBHBIX U aM()OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCH/I0B
42 OcHoBaHus: COCTaB, K1accuhUKalvs, bubnuoreka IIOK

HOMeEHK/IaTypa

https://m.edsoo.ru/ff0d67ca
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HonyquHe 1 XMMHUUYeCcKHe CBONCTBa

bubmoreka LJOK

43
OCHOBaHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, knaccudukaiys, bubnmoreka IIOK
HOMeHKJ/IaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHre U XMMUYeCKHe CBOKCTBA bubmoteka LIOK
KUC/IOT https://m.edsoo.ru/ff0dfee?
Conu (cpefHUe): HOMEHK/IATYpa,
(cpeppine) P bubmoreka LJOK
46 Croco6bl MOMyYeHusi, XUMUUeCcKue
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[MpakTrueckast pabota Ne 6. Perienue
47 9KCIIepYMEeHTa/IbHBIX 3a/iau 10 Teme bubmoteka LIOK
«OCHOBHBI€ KJ/IaCChl HEOpraHUYeCcKux https://m.edsoo.ru/00adSb7c
coeIMHEeHU»
48 I'eHeTHueckas CBs3b MeXJy Kj1acCcaMu bubmoteka LIOK
HeopraHuYeCcKUx coeIMHeHUI https://m.edsoo.ru/00ad9a50
bubnuoreka IIOK
49 O6o01eHre ¥ cUCTeMaTH3ays 3HaHU T
. H https://m.edsoo.ru/00ad9cb2
KonTponbHas pabota Ne3 110 Teme
" bubnmoreka LJOK
50 OCHOBHBI€ KJ1aCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COoeJMHEeHUU
[TepBble MOMBITKY K/1acCU(UKaLU
51 XMMHUYeCKUX 371eMeHTOB. [ToHsiTHe 0 bubmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
rpynnax CXOoJHbIX 37IeMEHTOB
[Teproanrueckuil 3aKOH U
bubmmoreka IIOK
52 [Teprogrueckasi cucTeMa XUMUUECKUX
https://m.edsoo.ru/00ada52c
snemenToB /1. . MenzieneeBa
bubnuoreka LIOK
53 [Tepuozpl, rpynmnsl, IOArPYIIIbI 4

https://m.edsoo.ru/00ada52c
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CTDOEHI/IE aroMoB. CocTaB aTOMHBIX

bubnuoreka IIOK

54
anep. M30Torbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1IeKTPOHHBIX 000/10UeK
55 aToOMOB 3/ieMeHTOB [leproanueckoi Bubmorexa OK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl [I. 1. MenpeneeBa
XapakTepuCTHKa XUMUUeCKOTr0
c6 371eMeHTa MO0 ero MOJI0KeHUI0 B bubmioteka LIOK
[Tepnoguueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3Hauenue [Teprorueckoro 3akoHa /st
57 pa3sBUTUS HAyKU U npakTuku. 1. U. bubmoreka LIOK
MeHpeneeB — yuéHbll, nejaror u https://m.edsoo.ru/00ada96e
rpakJaHUH
OJIEKTPOOTPHULIATEIbBHOCTh aTOMOB
bubmoreka LJOK
58 XUMHUECKUX 3/IeMeHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccutiickast ipoBepouHasi pabota
b K
59 NonHas xumnueckasi CBsI3b nbmmorexa [0
https://m.edsoo.ru/00adac34
60 KoBasneHTHas nonsipHas XUMU4yeckas Bbubmoteka LIOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HerossipHas XuMU4yeckas bubmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmoreka LJOK
62 CTereHb OKUC/IEHUS
https://m.edsoo.ru/00adae28
63 OKuCIMTeTbHO-BOCCTAHOBUTE/IbHbIE bubmoreka LIOK
peakLuu https://m.edsoo.ru/00adb076
bubnuoreka IIOK
64 OxucnuTeny ¥ BOCCTaHOBUTEJIN 1

https://m.edsoo.ru/00adb076
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65 KontponbHast pabota Ne4 1o Teme 1 bubnuoreka IIOK
«CTtpoeHure aToMa. XUMHUUeCKast CBSI3b» https://m.edsoo.ru/00adb486
66 Pe3epBHbIii ypok. O6001IeHHE U 1 bubmioreka LJOK
cUCTeMaTH3aLus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6o061meHve 1 1 bubmoreka LIOK
CHUCTeMaTH3al[ysl 3HaHUMN https://m.edsoo.ru/00ad9cb?2
68 Pe3epBHbIi ypok. O606IIeHNE U 1 bubnmoreka LIOK
CHCTeMaTH3al[1s 3HaHUM https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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9 KV/IACC

Ko/mmuecTBo yacos JJIeKTPOHHBbIE
No Jdara uudpoBbie
Tema ypoka Kourtposibublie | IIpakTnuyeckue
n/n Bcero u3yueHusi | obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[Tepuoguueckuii 3aK0H.

1 [Tepuoguueckas cucrema 1 bubnuoreka IIOK
XUMHUYECKUX 371eMeHTOB /. I1. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEpPHOCTH B U3MEeHeHUH

. bubmoreka IIOK
2 CBOWCTB XUMHUUYECKUX 3/IeMeHTOB 1
i https://m.edsoo.ru/00adb6b6
MepBbIX TPEX MepHUOIOB

3 Knaccudukaiys 1 HoMeHK/1aTypa 1 bubnuoreka LIOK
HeopraHuuecKux BeljecTB https://m.edsoo.ru/00adb7e2

4 Buip1 XuMH4eCcKoy CBSI3U U TUIBI 1 bubmoTeka LIOK
KPUCTA/ZIMYEeCKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbHas pabota Nel o Teme

5 «[ToBTOpEHMe U yriybieHre 3HaHUN 1 1
OCHOBHBIX pa3ZiesioB Kypca 8 Kiacca»

6 Knaccugukanys xumMuueckux 1 bubnuoreka LIOK
peakLyii 10 pa3/IMYHbIM NPU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUECKOU

bubnuoreka IIOK
7 peakuuu. [ToHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakKLUsaX
8 [ToHsiTHE O XMMHUYECKOM PaBHOBECHH. 1 bubnmoreka LJOK

@DaKTOpHI, BAUSIIOLIME HA CKOPOCTh
XUMHUUECKOMN peakLy U TI0JI0)KeHUe

https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e

XUMHWYE€CKOI'0 paBHOBeCHA

OKMC/IUTe/TbHO-BOCCTaHOBUTEIbHBIE

bubnuoreka IIOK

9
peakLuu https://m.edsoo.ru/00adcade
Teopust 3/1eKTPOUTUUECKOU
10 uccormanu. CUibHbIe U c1abblie EubmioTexa LIOK
A R https://m.edsoo.ru/00adcd68
371eKTPOTUThI
11 HoHHbIe ypaBHeHUS peakLni Bubmiorexa LIOK
yP peaKt https://m.edsoo.ru/00add448
XuMUueckre CBOMCTBA KHUC/IOT U
. . bubnmoreka LJOK
12 OCHOBaHUM B CBETE Mpe/CTaB/IeHUMN
. https://m.edsoo.ru/00add5d8
00 3/IeKTPOJTUTUUECKOM ANCCOIUALIU
XUMHUUecKkre CBOMCTBA COJIeH B CBETe
13 [IpeCTaB/JIeHUil 00 Bubmorexa [IOK
PeA . https://m.edsoo.ru/00add8b2
37IEKTPOIMTUYECKOU IUCCOLMALUU
14 ITousiTrie o ruapoU3e coJiei Bubmiotexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o006111eHrEe ¥ CHCTeMaTH3al[sT bubmmoreka IIOK
3HaHUN https://m.edsoo.ru/00addd12
ITpakTrueckast pabora Ne 1.
16 «Pe1lieHue 3KCriepuMeHTaIbHbBIX Bubmaorexa OK
p https://m.edsoo.ru/00addbfa
3a1au»
KonTtposnbHast pabota Ne2 1o Teme
17 «DJIEKTPOJIUTUUECKAs: IUCCOLIALUA Bubmiorexa HOK
p A AL, https://m.edsoo.ru/00addecO
XUMUYeCKue peakliuu B pacCTBOpax»
OO0111ast XapaKTepHUCTHKA raloreHOoB.
18 XuMHUuecKue CBOMCTBA Ha IpyUMepe Bubmorexa [JOK
p p https://m.edsoo.ru/00addfe2
XJj10pa
19 Xnoposozopog. ConsiHas KUC/IOTa, bubmoreka [IOK
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XUMHUYeCKHe CBOﬁCTBa, rnoJiyueHue,
IMpUMeHeHKne

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

[MTpakTrueckast pabota Ne 2 o Teme

20 «[TonmyueHre COMSTHOM KUCTOTBI Bubmmotexa IOK
y B . ’ https://m.edsoo.ru/00ade348
V3y4yeHue eé CBOKWCTB»
BeIuncnenus mo ypaBHeHUSIM
. bubmoreka LIOK
21 XUMUUYeCKUX peakLjui, eciiv OJUH U3
https://m.edsoo.ru/00ade488
peareHTOB JlaH B U30bITKe
99 OO011jas1 XapaKTepPUCTHKA 37IeMEHTOB bubmmoreka IIOK
VIA-rpymnrbl https://m.edsoo.ru/00ade64a
AnyoTponHbie MOJUGUKALIN CepHhI.
73 HaxoxzieHre cepbl U eé coeIMHEHU bubmoreka IIOK
B IIpupoge. XUMHUUYeCcKre CBOUCTBa https://m.edsoo.ru/00ade64a
cepbl
24 CepoBofiopo/i, CTpoeHwe, bubnuoreka IIOK
bu3nueckre U XUMHUUeCcKre CBONCTBa https://m.edsoo.ru/00ade802
Oxkcuppl cepol. CepHasi KACIIOTA,
. bubmoreka LIOK
25 (dbu3MyecKre U XMMUYeCcKre CBONCTBa,
https://m.edsoo.ru/00adea28
NpUMeHeHHe
XUMHUUeCcKue peakliyy, jiexxallje B
OCHOBe TIPOMBIIIJIEHHOTO Criocoba
%6 TOTyueHusl CePHOU KUC/IOTHI. bubnuoreka IIOK
XuMHUUeCcKoe 3arpsisHeHue https://m.edsoo.ru/00adec8a
OKpY>Katolllel cpe/ibl CoeIMHEeHUIMU
cepsbl
97 BrIunciieHre MaccoBoM 1011 BbIX0/a bubmoreka LJOK
[IpOJyKTa peakLuu https://m.edsoo.ru/00adec8a
28 OO0111ast XapaKTepHUCTHKA 37IEMEHTOB bubmoreka LIOK
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VA-rpymrbl. A30T, pacripocTpaHeHue
B NpUpo/ie, Gpu3nUecKue U
XUMHUUEeCKHe CBOMCTBA

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

AMMUaK, ero ¢pusnueckre u

bubmoreka LJOK

29 XUMUYeCcKre CBOMCTBaA, MoyyeHne u
y https://m.edsoo.ru/00adf004
rpuMeHeHue
ITpakTrueckast pabora Ne 3 1o Teme
30 «ITonyueHve ammuaka, u3yuyeHue ero Bubmorexa IOK
o Y MY https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, eé ¢hr3nudeckue u bubmoreka LIOK
XUMUYeCcKre CBOMCTBa https://m.edsoo.ru/00adf306
Ucnons30BaHWe HUTPATOB U COJeH
aMMOHHUSI B KaueCTBe MUHEePa/IbHbIX

32 obOpeHuii. XumMuyeckoe Bubmiorexa OK
yAOOP ’ . https://m.edsoo.ru/00adf518
3arpsi3HeHue OKpy Katollel cpe/ibl
COoeIMHeHUsIMU a30Ta
®docpop. Okeup pocdopa (V) u

33 d)occ(li))o pHaH anﬂ((i))Ta q)(blim(qe)CKHe v Bubmaorexa [JOK

p L https://m.edsoo.ru/00adf68a
XUMUYeCKre CBOMCTBA, MoyyeHue
Vcnonb3oBanue gocdaToB B

34 KauecTBe MUHEPAJTbHBIX y100peHu . bubmoreka LIOK
3arpsisHeHue NPUPOJHOM CpeJbl https://m.edsoo.ru/00adfc20
dbocdaTamu
YriepoJ, pacipocTpaHeHue B

35 rpu E 'S c[t))I/BI/IE)JeCKFI)/Ie Y XMMUUYeCKue Bubmiorexa OK

P P Ae https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupl yriaepoja, ux pusnueckue u bubmoreka LJOK

XUMHUECKUe CBOMCTBA.

https://m.edsoo.ru/00adfebe
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OKosiornyeckye mpobieMsl,
CBsi3aHHbIe C OKCH/I0M yriaepoja (IV)

37 YronpHasa KUC/I0Ta U e€ Ccou Bubmiorexa [JOK
https://m.edsoo.ru/00ae006c
IMpaktuueckast pabora Ne 4 o Teme

38 "[TonyyeHure yrjieKMC/IOro rasa. bubmmoreka LIOK
KauecTBeHHas peakiiyst Ha KapboHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauanbHbIE TIOHATHS 00
39 OpraHUyYecKHX BelllecTBax Kak 0O bubmorexa [JOK
P H https://m.edsoo.ru/00ae054e
COeZIMHeHUSIX yriaepoja
. bubnmoreka LJOK
40 Kpemuuii 1 ero coefiuHeHust
https://m.edsoo.ru/00ae080a
[MTpakTrueckas pabota Ne 5. Pemenue

41 9KCIIepUMEeHTa/IbHBIX 3a/iau I10 TeMe bubmoTeka LIOK
«BaxkHel111Me HeMeTasl/Ibl U UX https://m.edsoo.ru/00ae0bf2
COeIUHeHUSI»

KonTponbHast pabota Ne3 1o Teme
N bubmmoreka IIOK
42 «BakHen111e HeMeTaslJIbl U UX
https://m.edsoo.ru/00ae0e18
COeIMHEeHUs»
OO011jas1 XapaKTepUCTUKA XUMHUUECKUX
3/IEMEHTOB — MeTaJI/IOB.

43 Mertanninueckast CBsi3b U bubmmoreka IIOK
MeTa/Inueckas KpucTauinyecKas https://m.edsoo.ru/00ae103e
pelétka. PUsnMyeckre CBONCTBA
MeTa/lJIOB

44 XHUMHUUeCKre CBOMCTBA MeTaslJIOB. bubnuoreka IIOK

ONeKTPOXUMUUECKUM PsiJl

https://m.edsoo.ru/00ae1156
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HaHpH)KEHI/Iﬁ MeTaJ/1JIOB

OO61mue criocoObl MToTyueHust
MeTa/ioB. CrijiaBbl. BhIunc/ieHus o

45 aBHEHUSIM XUMHUYECKUX peaki[iii Bubnmorexa [JOK
P pearti, https://m.edsoo.ru/00ae1156
€C/IU OJVH U3 PeareHTOB COJePKUT
rpuMecu
bubnmoreka LJOK
46 [ToHusiTME O KOPPO3UK METa/IJIOB
https://m.edsoo.ru/00ae1278
bub6 OK
47 IIesiouHbIe MeTAIIBI nomorexa I
https://m.edsoo.ru/00ae14b2
48 OKcypl ¥ TUAPOKCUBI HATPUS U bubnuoreka IIOK
KaJyusa https://m.edsoo.ru/00ae14b2
49 [IesiouHO3eMeTbHBIE METAJITbI — bubmoreka [IOK
Ka/bl[UA U MarHUum https://m.edsoo.ru/00ae15e8
50 Baxkneiiive coefiuHeHUs1 Ka/lbLIUsI Bubmorexa OK
A H https://m.edsoo.ru/00ael5e8
51 O06o006111eHMEe ¥ CCTeMaTH3al[Hs
3HaHUU
5 JKécTKoCTh BOZIBI M1 CITOCOOBI eé bubnuoreka IIOK
yCTpaHeHUus https://m.edsoo.ru/00ae1886
ITpakTrueckast pabora Ne 6 1o Teme
i . bubmmoreka IIOK
53 JKECTKOCTb BOJBI M METO/IBI €6
N https://m.edsoo.ru/00aelae8
yCTpaHeHUst
54 ATFOMUHM bubmoreka LJOK
https://m.edsoo.ru/00aelc64
ec AmMdoTepHbIe CBOMCTBa OKCHA U bubmmoreka LIOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 XKeneszo Bbubmoteka LIOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156

https://m.edsoo.1ru/00ae1d86

OKcuibl, TUIPOKCU/BI U COMU Kesie3a

bubmmoreka IIOK

57
(IT) u >xene3a (III) https://m.edsoo.ru/00ae35e6
cg O06o011IeHMEe ¥ CHCTeMAaTH3al[Us
3HaHUM
I[TpakTueckasi pabota Ne 7. Perienue
=9 5KCIIepUMEHTa/IbHBIX 3a/lau 0 TeMe bubmoreka LIOK
«BaxkHeuIMe MeTanIbl U UX https://m.edsoo.ru/00ae3de8
COeIMHEeHUs»
Bbluncnenus o ypaBHeHUSIM
XUMHUUECKUX peakLii, ecyid OJIWH U3
60 peareHTOB /laH B U30bITKe WU bubnuoreka IIOK
COZlep’KUT TIpuMecH. Berunciienus https://m.edsoo.ru/00ael1750
MacCOBOM JI0/IM BbIX0O/ja IPOAYKTa
peakuuu
61 O06o006111eHMEe ¥ CUCTeMaTH3al[Us
3HaHUU
KonrposnbHast pabota Ne4 o Teme
62 «BaxkHeiime MeTanIbl U UX
COeJUHEeHUSI»
63 BemectBa u maTepuansl B bubmoreka LIOK
TOBCEeJHEBHOW »KU3HU Ue/iIoBeKa https://m.edsoo.ru/00ae3f50
64 XuMHUUeCKoe 3arpsi3HeHue bubnuoreka LIOK
OKpY’Karolllei cpefibl https://m.edsoo.ru/00ae4270
65 Posb XxMuu B pelieHUn bubmoteka LIOK
9KOJIOTHUECKUX TIPob/ieM https://m.edsoo0.ru/00ae4270
66 Pe3epBHbIit ypok. O60011IeHME U bubmoreka [IOK

CcHCTeMaTH3allys 3HaHUI

https://m.edsoo.ru/00ae0dOa



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86

67 Pe3epBHbIit ypok. O600I1IeHNE 1 1 bubmmoreka LIOK
CcHCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3epBHbIil ypok. O0061eHMe 1 1 Bbubmoteka LIOK
crCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00ad9cb?
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



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




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET
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