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ITOSACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa MO XUMHUHM Ha YpPOBHe OCHOBHOTO 00Ijero o0pa3oBaHUs
COCTaB/ieHa HAa OCHOBe TpeOOBaHWM K pe3y/ibTaTaM OCBOEHUSI OCHOBHOM
obpa3oBaTe/TbHOM TIPOrpaMMbl OCHOBHOTO 0011[ero 00pa3oBaHus, TTPe/iCTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OcCHOBe (beaepanpbHONM pabouell TTPOrpaMMBI
BOCTIMTAHUS U C YUYETOM KOHIIETIIVH MPeTIo/laBaHusl yueOHOro mpeameTa « XUMUs»
B 0Opa3oBaTe/IbHBIX OpraHu3anusx Poccuiickoit @ezmepariui.

[TporpaMma 1Mo XWMUHM JAAéT TIpeJCTaB/eHWe O I[eisAX, OOLel CcTpaTeruu
oOyueHHsi, BOCIUTAHHUSI W pa3BUTUA OOYYAIOIIUXCS CpeACTBaMH yueOHOTro
npeaMeTa,  yCTaHaBAMBaeT  o0si3aTes/ibHOe — TIpeAMETHOe  COjieprKaHue,
npeZlyCMaTPUBAeT pacripe/ie/ieHre ero 10 KjlaccaM W CTPYKTYPUPOBaHUE TI0
pa3ieslaM W TeMaM TIPOTpaMMbl TI0 XUMHH, OIpPeJesisieT KOJIMUeCTBeHHbIE U
KaueCTBeHHbIe XapaKTePUCTHKH CoJieprKaHus, pPeKOMeH/TyeMY0
10C/IeIoBaTe/IbHOCTh ~ U3YUEHWS] XUMHM C  YU4ETOM  MEXKIpPeAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€M, JIOTMKM y4eOHOro TIporiecca, BO3PacCTHBIX
ocobeHHOCTeM OO0yYarIUXCs, OMpefienseT BO3MOXHOCTA —TpeAMeTa ISt
peanu3aliuyd TpeOOBaHMI K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTesbHOMN
TIpOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1iero o0Opa3oBaHus, a Takke TpeOOBaHUM K
pe3y/bTaTaM 00yueHUsI XMMUU Ha YPOBHe 1ie/ield U3yUyeHus TIpejMeTa U OCHOBHBIX
BUZIOB yueOHO-TT03HABaTe/NLHON [JeSITe/TbHOCTH OO0YYarol[erocsi 10 OCBOEHHIO
yueOHOTO CO/lep>KaHUs.

3HaHWe XUMHH CIY)KUT OCHOBOW it (OpPMUPOBAHUS MUPOBO33PEHUS
o0yuarolerocs, ero TNpeACTaB/AeHU 0 MaTepyuaJbHOM €JUHCTBE MHpA, BAXKHYIO
pO/ib UrparoT (OPMHUpPyeMble XUMHEW Tpe/ICTaB/JIeHUsI O B3aMMOMPEBPAIeHHUSIX
SHeprMi W 00 SBOJIIOI[MH BEIeCTB B IIPUPOJe, O MyTSIX pelleHus T100ambHBIX
npo0sieM yCTOMUMBOTO DPA3BUTHSI UeIOBEUECTBA — ChIPHEBOW, HEPreTHUeCcKOowu,
TUILEBOU U 3KOJIOrMUeCKor 6e30MacHOCTH, TIPOo0/IeM 3IpaBOOXPAHEHHUS.

N3yueHue xumuu:

CIOCOOCTBYeT — peanv3alldd  BO3MOXKHOCTeM  [jii  CaMOpPa3BUTHUS U
dbopMUpOBaHys KybTYPbl TMUHOCTH, €€ 0011eli U PyHKIMOHATbHON TPaMOTHOCTH;

BHOCUT BKJIajZ, B ()OPMHPOBAHME MBIILIJIEHHST U TBOPUECKHUX CIIOCOOHOCTEH
00yJarIUXCsl, HABBIKOB WX CaMOCTOATENIbHOM y4eOHOW /IeATe/IbHOCTH,
9KCTIEPUMEHTAbHBIX W HCCIeIOBaTe/IbCKMX YMEeHUH, HeoOXOJUMBIX KaK B
TIOBCeTHEBHOM >KM3HU, TaK U B PO eCCHOHaMbHOM eI Te/TbHOCTH;

3HAaKOMHUT CO CIeIU(PUKON HAyYHOTO MbIIUIEHUS, 3aK/Ia/bIBAeT OCHOBBI
1[€JIOCTHOTO B3TJIsi/Ia Ha €JUHCTBO TIPUPO/IbI U UeJIOBeKa, SBJISIETCS OTBETCTBEHHBIM
9TarioM B POpMHUPOBAHNY €CTeCTBEHHO-HayYHOH rPaMOTHOCTH 00YJarOIIXCs;



criocobcTByeT (POPMHpPOBaHUWIO IIEHHOCTHOTO OTHOIIEHHS K eCTeCTBeHHO-
HayYHbIM 3HaHUAM, K MPUPOJe, K YeJIOBeKy, BHOCUT CBOU BKJ/IaZ, B 5KOJIOTHUUECKOe
obpa3oBaHue 00yUarouXCs.

[laHHbIe HarpaB/ieHWs B O0yueHWM XUMHK 00eCTrieurBarOTCs Crieldukoin
cofep)kaHusi yueOHOro TipefiMeTa, KOTODBIA  SIBJISIETCS  Telarorddyecku
a/IalITHPOBAHHBIM OTpa)keHHeM 6a30BOM HayKW XMMHM Ha OTpe/ie/IEHHOM 3Tare eé
Pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 001ijero oOpa3oBaHHWs OPHUEHTHPOBAH Ha
oCcBoeHHe OO0yuarol[UMHUCS CHUCTeMbl TepPBOHAUa/JbHbIX TMMOHSATHH XWUMWUU, OCHOB
HEeOPraHWYeCckKOM XMMHWM W  HEKOTODPbIX OTJe/NbHbIX 3HAUMMBIX [TOHATHMU
OpraHhYeCcKOu XWMUH.

CTpyKTypa Cofep>XaHusi MPoOrpaMmbl MO0 XWUMHUM C(OPMHUPOBAHA Ha OCHOBE
CHUCTEeMHOr0 TioAxoja K eé usydyeHuto. CofepykaHue CKIaAbIBAaeTCs U3 CUCTEMBI
TIOHATAM O XMMHAUYECKOM 3JIeMEHTe Y BellleCTBe U CUCTEMbI IOHATUM O XUMUUECKON
peakijud. OO6e 3TH CUCTeMbl CTPYKTYPHO OpraHW30BaHbl 10 TMPUHIIUAITY
MOC/IeJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUUYECKUX Ipe/|CTaBIeHUMN
Pa3HOr0 YPOBHS:

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

— [lepuognueckoro 3akoHa /1. V1. MeHesieeBa Kak OCHOBHOI'O 3aKOHa XMIMUU;

— y4eHus1 O CTPOEHUU aTOMa U XUMUYEeCKOM CBSI3Y;

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

TeopeTyeckre 3HaHWS pPAacCMaTPUBAKOTCS HA OCHOBE SMIMUPUYECKU
TOTyUeHHBIX U OCMBICJIEHHBIX (JaKTOB, Pa3BUBAIOTCS MOCJ/IeIOBATE/IBHO OT OJHOTO
YPOBHSI K [JPYrOMY, BBITIONHSSE (YHKOMM OOBSCHEHWUS U TIPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHS U BO3MO)XHOCTEHM TPAaKTUUeCKOIO NPUMEHEHUSl U TOyYeHUs
M3yuyaeMbIX BellleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (HDOpPMUPOBAHMIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOM COCTaB/IsIIOI[e HaydyHOM KapTUHBI MHpa B JIOTUKe
eé CUCTeMHOW MPUPOJbI, LIEHHOCTHOTO OTHOLIEHWSI K HAyYHOMY 3HAaHUI0 H
MeTOJaM MO3HaHWS B Hayke. V3yueHue XWMHWM TPOMCXOJUT C TpHBJIEUEHUEM
3HaHWU W3 paHee W3yUeHHBIX Yy4YeOHBIX TpeAMeTOB: «OKpY’Karoluil MHUD»,
«buosnorus. 5—7 Knaccbl» U «PU3MKa. 7 Kj1acc».

[Ipy wW3yueHMHM XWMHUM TIPOUCXOAUT (OPMHPOBaHWE 3HAHUM OCHOB
XUMHUYECKOW HayKu KakK 00/1laCTH COBPEMEHHOI'0 eCTeCTBO3HAHUs, MPAKTUUYeCKOMn
JleATeJIbHOCTU 4YeJloBeKa M KakK OJHOTO U3 KOMIIOHEHTOB MUPOBOW KY/IbTYPBI.
3azjaua ydyeOHOro mpeAMeTa COCTOUT B (DOPMUPOBAHWK CHCTEMbI XUMHUECKHX
3HaHUN — Ba)kHEeUIIMX (PaKTOB, MOHSATHM, 3aKOHOB 1 TEOPeTUUeCKHX T0/I0’KeHUH,
JOCTYTIHBIX 0000IIIeHriI MUPOBO33PEHUECKOT0 XapakTepa, s3blka HayKd, B



NpuoOIlleHUd K HAayyHbIM MeTOJaM T[I03HAaHUSI TIPU W3yUeHWU BeIeCTB U
XUMUYECKUX peakiui, B ()ODMUPOBAHWU U Pa3BUTUM MO3HABaTeIbHbIX YMEHUN U
UX TpUMeHeHWHM B YyueOHO-TIO3HaBaTeNbHOW U yueOHO-MCC/ie[0BaTeTbCKOM
JesiTeTbHOCTH, OCBOEHWM TipaBu/ 0e3omacHOro obpallleHusi C BellleCTBaMU B
TOBCEeIHeBHOM >KH3HHU.

[Tpu u3yueHUM XUMUM Ha YPOBHE OCHOBHOTO 00Iiiero oOpa3oBaHUs BaXKHOE
3HaueHUe MpuoOpesu Takue e/, Kak:

— (¢opMHpOBaHHEe WHTE/NIEKTyaJbHO pa3BUTOM JIMUHOCTH, TOTOBOM K
camMo0bpa30oBaHUI0, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIPDUHSITUIO peIlleHuH,
CriocobOHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCS YC/IOBHUSIM KU3HMY;

— HarpaB/IeHHOCTb 00yyeHHWss Ha CUCTeMaTUuecKoe TMpHOOIeHMe
00yuarIIrXxcss K CaMOCTOSITe/IbHOW T103HABaTebHOM [/leATeNIbHOCTH, Hay4YHbIM
MeTo/laM TIO3HaHUs, (HOPMUPYIOIIMM MOTHMBAIIMIO W pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

— obecrieueHue yC/IOBUM, CTOCOOCTBYIOLMX TTPUOOpeTEeHUI0 00YyUYarOIMMUCS
OTbITa pa3HOOOpa3HOW JeATeNbHOCTH, MMO3HAHUS W CaMOIIO3HAHWS, K/TFOUeBBIX
HaBLIKOB (K/IFOUEBbIX KOMIIeTEHLMI), UMeIOLMX YHUBepCa/JbHOe 3HaueHue [jisi
pa3/IMYHbIX BUZIOB [leATe/IbHOCTH;

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

— (dopmMupoBaHue y O0O0y4arIIMXCS TYMAHUCTHUECKHWX OTHOLIEHWH,
TOHVMAaHWs 1[eHHOCTU XWUMHWUYeCKUX 3HaHWW [ijid BbIPAOOTKH 3KOJIOTHYECKH
1je/iecoo0pa3Horo ToBefleHHsI B OBITY W TPY/AOBOM JeSTeIbHOCTA B LIeJsX
COXpaHEeHMs CBOETO 3/J0POBbS U OKPY’KaroLlell MPUPOJHOM CpeJibl;

— pa3BuUTHE MOTHBALlMM K OOyueHHuro, CIioCOOHOCTell K CaMOKOHTDOJI0 U
CaMOBOCITUTAaHUIO HAa OCHOBe YCBOEHUs 0O0Illjeue/ioBeYeCKMX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Tpodusisi ¥ HarpaB/IeHHOCTH JabHeNIIero
oOyueHwUs!.

OOiriee 4MCIO YacoB, OTBeAEHHBIX [JIi U3YUeHUS XUMHM Ha YpPOBHe
OCHOBHOTO 00111ero obpa3oBanusi, coctaBseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B Hejle/T0), B 9 Kiiacce — 68 uacoB (2 yaca B He/Jje/Ito).



COAEPXXAHUE OBYUEHUA

8 K/TIACC

IlepBoHaua/ibHbIE XUMHUYECKHE TOHATUSA

IIpegmer xumuu. Posib XMMHUM B JKU3HU 4YesioBeKa. XUMUS B CHUCTeMe Hayk.
Tena wu BemecTBa. Pu3nMueckre CBOWCTBA BellleCTB. ArperatHoe COCTOSIHUE
BelllecTB. [loHsITHEe O MeTOZax MO3HaHWUS B XUMUU. YUCTbIe BeleCcTBa U CMeECH.
Crioco6plI pa3zesieHus: CMecei.

ATOMBI U MOJIEKYJIbI. XUMUUYECKUe 3eMeHTbl. CHMBOJbI XUMHUYECKHUX
371eMeHTOB. [IpoCThie U C/I0XKHBIE BelljecTBa. ATOMHO-MOJIEKYJ/IIpHOe yUYeHue.

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

KonnuectBo BemjectBa. Moab. MonsipHasi Macca. B3auMOCBSI3b KOJTMYECTRBa,
MacCchl W 4YMC/Ia CTPYKTYPHBIX eAWHML] BellecTBa. PacuéTel 1o Qopmynam
XUMUYECKHX COeJJUHEeHHUH.

du3nueckre U XMMUUeCKue siBJieHUsl. XUMUUecKasl peakiusi U eé TIPU3HaKHU.
3aKOH COXpaHEeHUsI MacChl BelecTB. XUMUYeckKue ypaBHeHus1. Knaccudukauus
XUMHUUeCKUX peakluii (coeJuHeHUs, pa3/ioyKeH s, 3aMelljeHus, o0OMeHa).

Xumuueckuil 3KcnepumeHm:

3HaKOMCTBO C XMMHWUECKOM TIOCYZIOH, TIpaBWlaMH PaboThI B JlaboOpaTOpUH M
npuéMaMu oOpartrieHust ¢ labopaTOpHBIM 000pYyJO0BaHUEM, W3YUeHHe W OICaHHue
¢bu3nUecKux CBOWCTB 00pa3ljoB HeOpraHWYeCKUX BelleCcTB, Hab/o/jeHue
¢bu3nueckux (TaB/ieHWEe BOCKa, TasHUe Jib/la, pacTUpaHWe caxapa B CTYIIKe,
KUIeHWe U KOHZeHCalWs BOJAbI) U XMMUUeCKUX (TOpeHHe CBeuM, MpOoKajTuBaHUe
MeZIHOM TTPOBOJIOKH, B3aUMOZEMCTBUE MeJia C KUC/IOTOM) siBJIeHUH, HabroieHre U
OMUCaHWe TPU3HAKOB TMPOTEKaHHs XMMUUYECKUX peaklui (pas/jiokeHWe caxapa,
B3aUMO/IENCTBUE CEPHOM KUCJIOThI C XJIOpUJIOM Oapusi, pa3/io’keHre THAPOKCHA
mMeau (IT) mpu HarpeBaHWU, B3aUMO/EHCTBUE Kejle3a C pacTBopoM cosu Meau (1),
H3ydeHue CIocOOOB pa3fiesieHHsi CMecel: C TMOMOIIbI0 MarHuTa, (GUIbTpOBaHUe,
BbIllapUBaHue, AUCTWIISLUS, XpoMaTorpadusi, poBeieHue OYMCTKUA TOBapeHHOU
comy, HabmofeHWe W OMKMCAHWe  pe3y/ibTaTOB  TPOBEJeHHs  OIbITa,
WTFOCTPUPYIOIEr0 3aKOH COXPaHeHWsl MacChl, CO3[aHue MoJenerd MOJeKYJl
(LapocTep>kKHeBBIX).

Ba)kHeiilIue NpeACTaBUTe/IM HEOPraHMUeCKUX BellecTB

Bo3nyx — cmech rasoB. CocrtaB Bo3gyxa. Kuciopon — 3/1eMeHT W IPOCTOe
BelllecTBO. HaxoxkzeHue Kuc/iopoja B Tipupojie, Gu3nUecKhe U XUMHUUYECKUe
cBoiicTBa (peakiuu ropeHws). Okcuabl. IlpuMeHenue Kucaopoga. CriocoOsb



TOJlyueHus KWCAopoJa B JiabopaTOpuM U TIPOMBIILJIEHHOCTH. KpyroBopoT
KUC/I0poga B mpupoge. O30H — a/yIOTpOIHasi MOAU(PUKALIUS KUCI0PO/a.

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

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

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUYECKUM YDPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbL. Bojga Kak pactBopuTenb. PacTBOpBI.
HaceblljeHHble ¥ HeHachlllleHHble pacTBOPbl. PacTBOPUMOCTHL BeIeCTB B BOJeE.
MaccoBasi f1o/1s1 BellleCTBa B paCTBOpe. XUMHUUYECKHe CBOMCTBA BO/bl. OCHOBaHMS.
Ponb pacTBOpOB B mpupojie U B JKA3HU ueioBeKa. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HeHue NpUpOAHbIX BOJ. OXpaHa U OUMCTKa NIPUPOJHBIX BOJ.

Knaccudukaiys HeopraHuueckux coeguHeHui. Okcugbl. Knaccudukaiiys
OKCUJOB:  cosieoOpasytoiiiie  (OCHOBHbIE,  KHUCJIOTHbIe, am{QOTepHbIe) WU
HecosieoOpa3yroimye. HomeHkmaTypa OKcuoB. Pu3nueckrne W XAMHUUYECKHe
CBOMCTBA OKCU/O0B. [TonyueHre OKCUzOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIEIOYM U HepacTBODUMBbIE
ocHOBaHHUsA. HoMmeHKnaTypa ocHoBaHuW. ®PuU3NUeCKWe M XHMMUUeCKHe CBOMCTBA
ocHoOBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukaiusi kucior. HomeHknatypa Kuciot. @usnueckue U
XMMUUeCKre CBOMCTBa KMC/IOT. Psif aktuBHOCTM MeTa/sioB H. H. BekeTora.
ITonyyeHue KUCIIOT.

Conmu. HomeHnknarypa coseid. Pr3nyeckrie U XMMHAUYeCKUe CBOMCTBA COJIeH.
[TonyueHnue cosne.

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

Xumuueckuii 3Kkcnepumenm:

KaueCTBEHHOe OmpejieJieHre COJep>KaHusl KMCIOpPOJa B BO3JyXe, TOyueHue,
cobupaHve, paclio3HaBaHHWe U U3y4yeHWe CBOWCTB KUC/I0poJa, HabsogeHue
B3aMMO/IeICTBUSI BeIlleCTB C KMUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUSI U
TIpeKpallieHuss ropeHusi (Mo)kapa), O3HaKOMJIeHHe C o0Opa3llaMd OKCHAOB |
OlMCaHWe WX CBOWCTB, TIO/ydeHWe, COOMpaHue, pacrio3HaBaHWe U HW3ydyeHHe
CBOMCTB BOJi0pojia (ropeHue), B3auMOZeMcTBUe BoZiopoia C okcugom Mmeau (II)
(BO3MOYKHO MCIOJIb30BaHUe BUleOMaTeprasoB), HabmrofeHe 00paslioB BelecTB
KOJIN4eCcTBOM 1 MoJib, HCC/Ie[joBaHHe OCOOEHHOCTel pPaCTBOPEHUsS BeIeCTB C
pPas/iMuHOM pPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE paCcTBOPOB C OMpeJe/éHHOU
MaCCOBOH [I0JIel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOJbI C MeTaslaMy
(HaTpyeM U KaiblueM) (BO3MOXXHO HCIIO/Ib30BaHWEe  BH/eOMaTepHasoB),



uccieoBaHe 00paslloB  HEOpPraHWYecKHWX BeIeCTB Ppa3/MyHbIX  KJ/IaCCOB,
Hab/Tt0/leHre U3MeHeHUs] OKpaCKyd MHAWKATOPOB B pacTBOpax KUCJIOT U IIiesiouel,
v3yuyeHue B3auMoJencTBusi okcuga menud (II) ¢ pacTBOpoM cepHOM KHCJIOTHI,
KUCJIOT C MeTaj/ylaM{, peakLud HeuTpaau3alyu, I0JlydyeHHhe HepacTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOr0 MeTajjla APYTMM M3 pacTBOpa COJIM, pPeLlIeHUe
9KCIIepUMeHTaNbHbIX 33Jau 10 TeMe «BaxkHelllle KiaacChl HeOopraHWUYeCKUX
COoeIMHEHU».

Ilepuoguyeckuni 3akoH u Ilepuosnueckas cucremMa XHUMHYECKHX
y1emeHToB [JI. . MengeneeBa. CtpoeHue aTromMoB. XMMHUUeCKas CBA3b.
OKMC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble TIOMBITKU KJIaCCU(UKALMM XUMHUYECKUX 37emMeHTOB. IloHsTHE O
Ipymnmax CXOJHBbIX 3/eMeHTOB (IIeJIOUHble U ILjeJI0YHO3eMeslbHble MeTasllbl,
rajloreHbl, THepTHBIE ra3bl). DJIeMeHThI, KOTOpble 00pa3yroT aMm(doTepHbie OKCH/IbI
Y TUJIPOKCUJBI.

[Teproauueckuii 3akoH. [Tepuoanueckast cucTeMa XUMUUECKHX 371eMeHTOB [].
. MenpeneeBa.  KopoTkomepuogHasi W JJIMHHOINIEpUOJHAas  (POPMBI
[Teproguueckor cuctembl xumuueckux 3ymemeHToB 1. YI. MeHgeneesa. Ilepuoabl
v rpymmbl. OU3Wyeckur CMBbICI TOPSAKOBOIO HOMepa, HOMEPOB Iepuoja |
TPYIIIbI 3/IEMeHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX g7ep. M30Tormbl. Dy1eKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aToMOB TepBbiX 20 XUMHUUYECKHUX  3JIEMEHTOB
[Teppomgnueckou cuctemsl [. U. MenpgeneeBa. XapakTepHUCTUKA XWUMHUYECKOTO
37IeMeHTa T10 ero 1nosokeHuto B [lepuoanueckoit cucteme [. . MeHieneeBa.

3aKOHOMEPHOCTU HW3MEHeHUs pajuyca aTOMOB XUMUUYECKUX 3JIeMeHTOB,
MeTa//TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB M0 IPYIaM U Mepruoiam.

3HaueHue [leprogrueckoro 3akoHa u [leprogrueckor CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB [i/Is1 pa3BUTUSI HayKd W TpakTuku. [1. VI. MeHpeneeB — yuyéHbld U
I'PaKJaHUH.

Xvumuyeckas cBsi3b. KoBasieHTHass (MO/sipHasi W HeMOJsIDHasi) CBA3b.
OJIeKTPOOTPULIATE/IbBHOCTh XMMUYECKUX 3/1eMeHTOB. VIOHHas CBs3b.

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

Xumuueckuii 3KcnepumeHm:

n3ydyeHre oOpa3l[0B Bell[eCTB MeTA//IOB W HeMeTa/uIOB, B3aWMO/elCTBHe
TMIPOKCHJA L[MHKA C pacTBOpaMM KWCJIOT W Ile/ioueid, MpOBeJieHHe OIbITOB,
W/UTIOCTPUPYIOLIMX ~ TIPUMEPBl  OKUCJ/IUTe/TbHO-BOCCTAHOBUTE/IBHBIX  peakLui
(ropeHue, peakluM pas3o’KeHUsl, COeJUHEHNS).

MescnpeomemHble ces3u



Peanuzanys MexnpeIMeTHBIX CBSI3eld TMPU M3YYeHWW XUMHUU B 8 Kjacce
OCYILIeCTB/ISIETCST 4epe3 MCIO/b30BaHMEe Kak OOIUX ecTeCTBeHHO-HAay4YHbIX
TIOHSATUM, TaK Y TIOHSATUM, SB/ISIOIINXCS CUCTEMHBIMU /i1 OTAeNbHBIX MpeIMeTOB
eCTeCTBeHHO-Hay4YHOr' 0 LIUKJIA.

OOb1ie ecTeCTBeHHO-HayuHbIe TIOHATHS: Hay4YHbIN (DakT, TUIIOTe3a, TeOpHs,
3aKOH, aHa/lu3, CUHTe3, KiaccuduKalus, TMepUoAuYHOCTb, Hab/oeHue,
5KCIIEPUMEHT, MO/|e/TMPOBaHue, U3MepeHue, MO/le/ib, SB/IEHUE.

®du3nKa: MaTepusi, aTOM, D3JIeKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIW],
M30TOIbl, PAJMOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUUEeCKUW 3apsif], BeleCTBO, TeJio,
00BEM, arperaTHoe COCTOSIHHE Bell[eCTBa, ra3, (pusnueckve BeMUMHbBI, eJIUHHULIbI
V3MepeHusi, KOCMOC, TIJlaHeThbl, 3B€é3/bl, CoJHLIe.

buonorus: porocunres, ApixaHue, brocdepa.

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

9 KJIACC

BeiecTBo U XMMHUUeCKas peakius

[Teproanueckuit 3aKoH. [lepuoanueckas cucTeMa XMMUUECKHX 371eMEHTOB /1.
N. MenpeneeBa. CtpoeHne aToMoOB. 3aKOHOMEDHOCTHM B HW3MEHEHHWU CBOUCTB
XAMMWYECKUX 3JIEMEHTOB TIePBbIX TPEX TIepUOJIOB, Ka/us, KaJbLUs W UX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHWeM »3jeMeHTOB B [lepuoguueckoi
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHure BelleCcTBa: BHUJbl XWUMHYECKOW CBS3W. THUIbI KPUCTa/UTMYECKHUX
PeméToK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIAa KPUCTA//TAYECKOU PelléTKU U
BU/Ia XUMUUECKOMN CBSI3U.

Krnaccudukaiys 1 HOMeHK/IaTypa HeopraHW4eCKux BelecTB. XHUMUUeCKUe
CBOMCTBA BeILeCTB, OTHOCALLIMXCA K PAa3/MYHbIM KjacCcaM HeOpraHhYeCKux
CcoeIMHEHWH, TeHeThYeCKasi CBSI3b HeOPraHUYeCKUX BeIlecTB.

Knaccudukaiysg XuMru4yecKUx peakijui 10 pa3/IMuHbIM Mpr3HaKam (TI0 YUCTy
M COCTaBy YUaCTBYIOL[MX B peaKLUU BeIecTB, MO TeryioBoMy 3(deKkrty, To
M3MEHEeHUI0 CTeleHel OKUC/IeHUs] XMMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, 10
y4acTUIO KaTanu3aTtopa). JK30- U 3HJ0TepMUUeCKre peakijuy, TePMOXUMHUUYEeCKUe
ypaBHEHUs.

[ToHssTHiE O CKOpPOCTH XUMHUUecKoW peakiyu. [ToHsiTie 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMUYECKUX peakiusx. [IoHsTHe O FOMOTeHHBbIX U TeTeporeHHBIX
peakuusax. [lonarue o katanuse. [IoHATHE O XMMHUUECKOM paBHOBeCHMU. DakTOPHI,
B/IMSAIOI[ME HAa CKOPOCTb XWUMMWYECKOW peakud W TMOJI0KeHUe XUMHUUeCKOro
paBHOBeCHUS.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE  PeakI[iM,  3/IeKTPOHHBIM  OasaHC
OKHCJIUTe/IbHO-BOCCTAHOBUTETbHOMU peakLuu. CocragssieHne ypaBHEHUU



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

Teopus 3/1€KTPO/IUTAYECKON AUCCOLMALIMM. DeKTPOIUThI U He3JIeKTPOJIUTHI.
KatuoHbl, aHWOHBI. MeXxaHW3M [UCCOLMAllMM BelleCTB C pa3/MUYHbIMUA BUIaMU
xuMHUecKol cBsizu. CrerneHb Auccorariiv. CUbHbIE U C/1abble 31eKTPOJINTHI.

Peakiiiy noHHOTO 0OMeHa. Y C/I0BHsI MPOTeKaHUs Peaki|ii MIOHHOTO 0OMeHa,
TOJIHbIE M COKpaIl[éHHble HOHHbIe ypaBHeHUs1 peakijuil. CBOWCTBa KMCJIOT,
OCHOBaHWM U Cojiel B CBeTe TMpeACTaB/leHUH 00 3MeKTPOIUTUYECKOU
aucconuanuu. KauecTBeHHbIe peakiiuv Ha UOHBI. [ToHsATHE O TUPO/IM3e COMei.

Xumuueckuil 3KcnepumeHm:

O3HAaKOMJ/IEHHE C MOZe/ISIMU KPUCTA/I/TMUECKUX PeIIéTOK HeopraHUuueCKuX
Bell[eCTB — MeTa/I/IoB U HeMeTa/yloB (rpaduTa U ajsMasa), C/IOKHBIX BellleCTB
(x/iopyla HaTpusi), UCC/e[JOBaHKEe 3aBUCMMOCTM CKOPOCTH XMMMYECKOW peakluu
OT BO3[EWCTBUS Ppa3/UUHbIX (DAaKTOPOB, UCC/IeJOBaHUE 3JIEKTPOMPOBOJHOCTH
pPacTBOPOB BeIll[eCTB, TIpollecca /[AWCCOI[MAI[MK KHMCJIOT, Iiejioueii U Comeu
(BO3MOXXHO  UCIO/b30BaHWE BHJEO0 MaTepuasioB), TIPOBe/leHWe  OIIbITOB,
WUTIOCTPUPYIOIINX ~ TIPU3HAKK ~ TIPOTeKaHWs  peaki[iii HOHHOTO  oOMeHa
(obpa3oBaHve ocajka, BbiJesieHHWe Tra3a, oOpa3oBaHWe BOAbI), OIbBITOB,
W/UTIOCTPUPYIOIIMX ~ TIPUMEpPbl  OKUC/IMTeTbHO-BOCCTAHOBUTELHBIX  peakIuit
(ropeHue, peakllMUd pa3/iO>KeHUs], COeJJMHEHUs1), pacrio3HaBaHUe HeopraHUuueCcKuX
Bell[eCTB C TIOMOIIbI0 KaueCTBEHHBbIX peaklMii Ha WOHbI, pelleHue
9KCIepUMeHTaIbHbIX 3aJay.

HeMeTan/ibl U UX COeAHHEHUSA

OOijasi  xapakTepucTHKa TasoreHoB. Oco0eHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHWe U (PU3nMUecKre CBOMCTBA IMPOCThIX
Bell[eCTB — TrajoreHoB. XWUMHYeCKHMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3auMoOjelicTBe C MeTa/l/laMd, HeMeTa/lJlaMH, IiiejiouaMu). XJIOPOBO/IOPO/,.
ConsiHasi KMC/0Ta, XMMUYeCKrWe CBOMCTBa, MoJiyuyeHUe, TipuMmeHeHue. [lelicTBue
XJiopa U XJIOPOBO/IOPO/la Ha OpraHU3M uYejioBeKa. BakHellve X/OpUJbI U UX
HaxoKJeHue B IPUPOJE.

OOb1jasi xapakTepucTuka 31eMeHTOB VIA-rpymmbl. Oco0eHHOCTH CTpPOeHust
aTOMOB, XapaKTepHble CTereHW okucieHus. CTpoeHue U (u3UUecKue CBOMCTBA
TIPOCTBIX BeleCTB — KUC/I0PO/a U Ccepbl. AJJIOTPOIHbIE MOAUMUKALIMM KUC/I0POJa
U cepbl. XuMuyeckrde CBoucTBa cepbl. CepoBOJOpPOA, CTpoeHue, (usnyeckre U
XUMHUecKre cBoiicTBa. OKCHU/IbI Cepbl Kak IMpeJCTaBUTeM KHUCIOTHBIX OKCHU/IOB.
CepHasg KHC/IOTa, GHU3NUECKHe W XUMHUeCKde CBoWcTBa (oOmme Kak
Tpe/iCTaBUTesIsI  Kjaacca KUCJIOT U crielduueckue). XuUMHUYeCKWe peakiu,
Jie)Kalljie B OCHOBe TIPOMBIILJIEHHOTO criocoba TMoJiyuyeHHsi CepHOWM KHUCJIOTHI.
[TpumeHeHre cepHOM KUCIOThL. COJ/IM CEpHOM KUC/IOThI, KaueCTBeHHasi peakiiys Ha



cysibdar-uoH. Haxok/ileHrve cepbl U eé coelWHEHWW B MpHpojie. XUMHUUECKOoe
3arpsi3HeHWe OKpY’Karolllel cpefibl COeJJMHEHUsIMU cepbl (KUC/IOTHBIE [O0XKIH,
3arpsi3HeHue BO3/lyXa U BO/I0EMOB), ClIOCOOBI ero rpeioTBpaLLeHusl.

OO61asi xapakTepucTHKa 3/ieMeHTOB VA-rpymrbl. OcoOeHHOCTH CTpPOeHUs
aTOMOB, XapaKTepHble CTelleHU OKUC/IeHHs. A30T, pacripocTpaHeHre B MpUpoJe,
dur3nueckue U XuMUUeckKue CcBocTBa. KpyroBopoT a3oTa B rnpupoje. AMMUaK, ero
du3nueckre U XUMUUeCKHe CBOMCTBA, MoyueHre U npuMeHeHue. Co/ii aMMOHUS,
uX (u3nyeckue U XMMHUYeCcKue CBOMCTBa, puMeHeHre. KauecTBeHHasi peakiiyis Ha
VMOHbI aMMOHMs. A30THasi KMCJIOTa, eé mojiyueHue, (u3nueckue U XUMUUeCKUue
cBoiicTBa (0OIuMe Kak TIpeAiCTaBUTeNs Kjacca KHCJIOT U Crieluduueckue).
Vcrnosnb30BaHWe HUTPATOB W COJed aMMOHHSI B KaueCcTBe MHUHepPabHBIX
ynobpeHuii. XuMuueckoe 3arpsi3HeHre OKPY>Karollel cpefibl COeZIMHeHUsIMU a30Ta
(KUCNOTHBIE [0XAW, 3arpsi3HeHWe BO3/Ayxa, TOYBbI U BOZA0EMOB). dDocdop,
a/uIoTponHble Mojudukaimu ¢ocdopa, pusnueckre U XHMHUUeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u dochopHast Kuciora, pusnueckre U XuMAUeCcKre CBOMCTBa,
nosyuyeHue. Vcrosb3oBaHue hocdaToB B KaueCTBe MUHEPAIbHBIX y100peHu .

OOb1ijasi xapakTepucTHKa 371eMeHTOB [VA-rpymmbl. Oco6eHHOCTH CTpPOeHUs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIAeHWsl.  YTJepofi,  ajIOTPOITHbIE
Mov(dUKalUM, PpacrpocTpaHeHWe B TpUpoje, (u3Mueckue U XHUMHYECKHUe
cBoricTBa. Ajcopbuusi. KpyroBopot yriepoga B nipupoge. OKCUABI yTiieposa, ux
¢u3nueckue ¥ XUMHUYECKWe CBOMCTBa, /[E€MCTBME Ha >KUBble OpraHU3MBbI,
rojiyueHre U TIpUMeHeHHe. DKOJIoThuueckre mpobsiembl, CBsi3aHHbIE C OKCHUJIOM
yriaepoga (IV), rumorte3a 1/100a/IbHOTO TIOTeT/IeHUs] K/IMMara, ITTapHUKOBBIN
5 deKT. YrosbHas KUCI0Ta U €€ COMU, UX (PU3nyeckrue U XMMUUeCcKUe CBOMCTBA,
rojiyueHWe W TpuMeHeHWe. KauecTBeHHasi peakiuss Ha KapOOHaT-MOHBI.
Vcrnonib30BaHre KapOOHATOB B OBITY, MeAWIIMHE, MPOMBIIIEHHOCTA U CelbCKOM
XO035UCTBeE.

[TepBoHaua/ibHBIE MTOHATHSL 00 OpraHMUECKUX BelleCTBax KakK O COeAMHEHUSX
yrjepoja (MeTaH, 3TaH, STU/IeH, alleTUIeH, 3TaHOJI, TJIMLEePUH, YKCYCHas KUC/I0Ta).
[IprposHble MCTOUHUKW YIJIEBOAOPOAOB (Yronb, TIPUPO/JHbIA ra3, HedTh),
MPOAYKTbl WX TlepepaboTku (6eH3WH), uX pojib B OBITY W TPOMBIILJIEHHOCTH.
[MToHsTHE 0 OHO/IOTMUeCKH Ba)KHBIX BeIlleCTBaX: KUpax, Oekax, yrieBofax — U Ux
poJM B JKWA3HM uUejioBeKa. MarepuaibHOe €JWHCTBO OpraHUuUeCKUuX |
HeopraHWYeCcKHX COeJJMHeHHUH.

KpemHuii, ero ¢usnueckue W XHMHUUECKHE CBOMCTBa, IOJlyYeHHE W
npuMeHeHue. CoefuHeHUs: KpeMHUss B rpupoge. OOiue rmpejcraBieHuss 00
okcuge kpemHus (IV) u kpemHueBour kucyiote. CATMKAThI, UX UCIOJIb30BaHUE B
ObITY, B TPOMBIILIEHHOCTH. BakHellllle CTpOUTe/IbHbIE MaTepuasbl: KepaMHKa,



CTEeK/I0, 1ieMeHT, 6eToH, >keye300eToH. IIpo6ieMbl 6€30IacCHOTO MCITOIb30BaHUS
CTPOUTEbHBIX MaTePUA/IOB B NTOBCEJHEBHOM XKU3HHU.

XumuuecKuil 3KcnepumeHm:

H3ydeHre 00pa3lioB HEOPTaHWUYECKUX BEIeCTB, CBOWCTB COJITHOM KHC/IOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX peakluid Ha X/JIOPU/-MOHbI U HaO/Mro/ieHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpakarollue (uU3nyeckie W XUMHUYECKHe CBOWCTBA
rajJioTeHOB M WX COoeJuHeHHN (BO3MOJKHO UCII0/Ib30BaHHE BHU/leOMaTepUasioB),
O3HaKomyieHHe C o6pa3ljaMu XJIOpUOB (TajioTeHU/IOB), O3HAKOMJIEHHWEe C
obpa3ijaMu  ceppl W €€  coeJuHEHUSMH (BO3MOXKHO  MCIIO/Ib30BaHUE
BH/leOMaTepuasoB), HabmoieHre Tipoijecca oOyrauMBaHUsS caxapa Toj| JerCcTBUeM
KOHLIEHTPDUPDOBAaHHOM CEePHOM  KHUC/IOThbl, U3y4YeHHWe XHUMUUEeCKHX CBOWCTB
pa30aB/IeHHOM CepHOU KHMCJIOThI, TIPOBeZIeHe KaueCTBeHHOU peakiiy Ha CyJ/ib(ar-
WOH U HabsroZieHWe TIpU3HakKa eé IMpOTeKaHWs, O3HaKOMJIeHHe C (PU3NYeCKUMHU
CBOMCTBaMHU a3oTa, ¢ocdhopa M UX coelAuHeHUN (BO3MOXXHO MCI0/Ib30BaHUE
BUJleOMaTepUaioB), obpa3ijamMu a30THBIX U (ochopHBIX ya00peHul, MoayueHue,
cobupaHye, paclio3HaBaHWe W U3ydyeHWe CBOWCTB aMMHakKa, TIpOBeZieHHe
KaueCTBEeHHbIX peaki[iii Ha UOH aMMOHUs U (ocdaT-uoH U M3yuyeHue TPU3HAKOB
WX TMPOTeKaHWsl, B3aUMO/IeMCTBUE KOHL|EHTPUPOBAHHOW a30THOW KHCJIOThI C Me/IbIO
(BO3MO>KHO WCII0/Tb30BaHue BU/leOMaTepUasoB), r3yueHue MoJjeneu
KPUCTa/UIMUeCKUX PpeLIfTOK anmasa, rpagura, (QyJiepeHa, O3HaKOMJIEHUE C
TIPOL[eCCOM  aficopOL[MK  paCTBOPEHHBIX BEIIeCTB aKTUBUPOBAHHBIM VIJIEM W
yCTPOMCTBOM TPOTHBOra3sa, MojaydyeHue, coOMpaHue, pacrio3HaBaHUe W W3yueHHe
CBOMCTB YT/IEKHC/IOTO Ta3a, MpoBe/leHre KaueCTBeHHBbIX peakiiii Ha KapOoHaT u
CWIMKAT-UOHbl M U3yueHWe TIPU3HAKOB WX TIPOTeKaHUs, O3HaKOM/eHue C
MPOJIyKLIMeld CUJIMKATHOW TIPOMBIIIJIEHHOCTH, pellleHrue SKCIepUMeHTalbHbIX
3a/1au Mo TeMe «BakHel1e HeMeTal/ibl U UX COeIMHEHUSI».

MeTa/l/Ibl U MIX COeUHEHHS

OO011jasi XapaKTepUCTUKAa XUMUUECKHX 37IeMEHTOB — METa/IJIOB Ha OCHOBaHUM
UX ToNoKeHUsi B Ilepyuoaudeckor cuctemMe XUMHUUeCKUX 3nemeHTtoB [I. W.
MengeneeBa U cTpoeHusi aToMoB. CTpoeHre MeTa//ioB. MeTa/yinyeckast CBsA3b U
MeTa/ulnueckKasi  KpUCTa/uldueckass  peréTka.  OJIKTPOXUMHYECKUH  psifi
HaTpsDKeHUH MeTasiioB. @U3nUeckre U XMMHUeCKWe CBOMCTBa MeTas/uioB. OOiiue
criocobbl TIo/TydeHUss MeTa/iioB. [IoHATHE O KOPPO3WM MeTajlyIOB, OCHOBHBIE
crocobbl 3ammThl UX OT Koppo3uu. CruiaBbl (CTaib, Yyr'yH, AIOPaJOMHHUMH,
OpoH3a) ¥ uX MprUMeHeHHe B ObITY Y TIPOMBIIIJIEHHOCTH.

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



TUAPOKCUBI HAaTpusi M Kanus. [IpumeHeHWe 1Ie/IOYHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[[lesioyHO3eMe/ibHBIE MeTa//Ibl MarHUM W Ka/lbLUK: T0JIO)KeHHWe B
[Tepuoauueckor cucteMe xumuueckux snemeHToB 1. . MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaxOX/IeHWe B Tipupoe. Prusnueckre 1 XUMUYeCKre CBOMCTBA MarHus
U Kajablus. BakHelillive coeivHeHUs] KanbLusi (OKCUZA, TUAPOKCUJ, COJIK).
JKécTKoCTb BOJIbI U CIOCOOBI €€ yCTpaHeHUs.

AsroMyHUN: TI0/i0KeHWe B [Tepuoanueckor cucTeMe XUMHUUYECKUX 3/IeMEHTOB
. W. MenpeneeBa, CTpoeHWe aToMa, HaXOXJeHWe B rpupoze. dusnyeckue u
XUMUYEeCKHe CBOMCTBA altOMUHUS. AMQOTepHbIe CBOKWCTBA OKCU/A Y TUAPOKCH/A
AJTFOMUHUSL.

Kene3o: nonoxxenre B Ilepuoguueckon cucreMe XUMUYECKUX 371eMeHTOB [1.
N. MenzeneeBa, cTpoeHWe artoma, HaxoxjeHue B Iipupoge. dusryeckue U
XHMMUUeCcKre CBOMCTBa »kese3a. OKCH/bI, THAPOKCH/IBI U couuv Kese3a (1) v xkene3a
(IIT), ux cocraB, CBOMCTBA U MOTyUYeHHE.

Xumuueckuii 3Kkcnepumenm:

O3HaKOMJIeHHe C o0pa3llaMd MeTa/VIOB W CIVIaBOB, WX (U3NUYECKUMHU
CBOMCTBAaMM, M3y4yeHUe  pe3y/bTaTOB  KOPPO3MM  MeTa/uIoB  (BO3MOXKHO
WCII0/Ib30BaHWe BUleOMaTepUasioB), OCOOEHHOCTeM B3auMMO/IeCTBUS OKCHa
KaJbLid W HaTpUs C BOJOW (BO3MOXXHO WCIIO/Ib30BaHHE BH/leOMaTEPUAsOB),
WCC/IeJOBaHe CBOUCTB >XECTKOW BO/bI, MpOLiecCa TOPEeHUs >Keje3a B KUCIOPOJe
(BO3MOXXHO  HMCIIO/Ib30BaHWE  BHU/leOMaTepuasioB), TIPU3HAKOB MPOTEKaHUS
KaueCTBEeHHbIX peakl[Mid Ha WOHbI: MarHusl, Kasblys, aTlOMUHUS, I[MHKA, KeJje3a
(I1) u »xene3za (III), meau (II), HabOgeHWe U OIMMCaHHE TTPOLIECCOB OKpAITMBaHMUS
IJlaMeHU WOHaMU HaTpus, Kaiusgd W Kaablusi (BO3MOXXHO WCII0/Ib30BaHUE
BU/leOMaTePUAJIOB), UCC/ie[joBaHe aM(OTepPHBIX CBOMCTB IMAPOKCH/Ia aTFOMUHUS
Y TUJPOKCH/ia LIUHKA, pellleHre SKCIIepMMeHTa/bHbIX 3aZiad Mo TeMe «BaxkHel1me
MeTaJUlbl U UX COeJUHEeHUS».

XuMuUsA U OKpPYy)Kawliasa cpeja

BemectBa ¥ maTepuanel B IOBCeJHEBHOM >XM3HU uvesnoBeka. besoracHoe
WCII0/Ib30BaHue BeIeCTB U XMMHYEeCKUX peaklvii B ObITy. [lepBasi ToMolilb TIpU
XMMMWYECKUX 0XKOrax U OTpaB/IeHUsX.

XyWMHUYeCcKoe 3arpsisHeHre OKpY’Karollen cpefbl (TipefienbHasi [JOIMyCTUMast
KOHLIeHTpalusl BelllecTB, Aajiee — [1/1K). Poib X¥MUM B pellleHUH 3KOJI0TAUYeCKUX
npobsiem.

XumuuecKuii 3KcnepumeHm:

n3ydeHre 006pas3ijoB MaTeprasnoB (CTEK/O, CTUIaBbl METa/I/IOB, TMOJMMePHbIe
MarepHraJibl).

Mesicnpeomemmble cesizu



Peanu3auisi MeXXIripeAMeTHBIX CBsi3eid TIpU W3yueHWHW XWMHUM B 9 Kiacce
OCYILIeCTB/ISIETCST 4epe3 MCIO/b30BaHMEe Kak OOIUX ecTeCTBeHHO-HAay4YHbIX
TIOHATHUH, TaK W TIOHSATHUM, SBSIONIAXCS CUCTEMHBIMM [I/I1 OT/Ie/IbHBIX TIPeZMEeTOB
eCTeCTBEHHO-HayYHOI'0 LIUK/Ia.

OOb1ie ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TEOpusi, aHaau3, CUHTe3, KjaaccudUKalus, T[epuoJuYHOCTb, HaloieHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHKe, H3MepeHHe, MOJie/lb, SIBJieHWe, TapHUKOBBIM
3¢ (}eKT, TeXHO/IOTUs, MaTepHaJIbI.

dusrka: MaTepusi, aTOM, D3/€KTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IUJ,
M30TOMNbl, pPaJMOAKTUBHOCTb, MOJIEKYyJa, 3/eKTPUUYECKWUM 3apsifi, MPOBOJHUKH,
MOJIyTIPOBO/THUKY,  AUSJIEKTPUKH, (POTO3/IeMEHT, BelleCTBO, Teno, O0O0BEM,
arperaTHoe COCTOsIHWE BelleCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/IMUeCKast
pelléTKa, CrijiaBbl, (U3MUecKre BeUYUHbI, eJMHULIbI U3MepeHUsi, KOCMUYecKoe
TIPOCTPaHCTBO, MJIaHeThl, 3B&3/bl, CosHLIe.

buonorus: dortocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHepasbHbIE
y100peHusi, MUKPO3JIEMEHThI, MaKPO3/IeMEHThI, ITMTaTe/IbHbIe BelljeCTBa.

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



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBI 110
XUMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHWSI ITIPOrPaMMbl OCHOBHOTO  00IIIero
oOpa3oBaHMs JOCTUTAIOTCSI B Xofie oOyueHHsT XMMHUU B €QWHCTBE yueOHOU H
BOCTIMTAaTeTbHOMW /IeATeTbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMUA POCCUMUCKUMHU
COLIMOKY/IbTYPHBIMA W TYXOBHO-HPAaBCTBEHHBIMU I1I€HHOCTSIMUA, IIPUHATHIMH B
oOIjecTBe TpaBWIaMd W HOPMaMHU TIOBeJeHHSI U CIIOCOOCTBYIOT TIpolieccam
CaMOITIO3HAHUS, CAMOPA3BUTHS M COIMA/IM3alUN 00yYaroIXCsl.

JIMUHOCTHBIE ~ pe3y/lbTaThl  OTPAKAlOT  TOTOBHOCTb  OOYyUarOI[UXCS
PYKOBO/ICTBOBAaTbCSI CUCTEMOM TIO3UTHUBHBLIX I[€HHOCTHBIX OpHEHTAl[ud |
pacivpeHye OrbITa JAesiTeTbHOCTA Ha eé OCHOBe, B TOM YMCJ/Ie B YaCTH:

1) naTpHOTHUYECKOTr0 BOCIIUTAHHUSA:

1[eHHOCTHOTO OTHOIIIEHUsI K OTeUeCTBeHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HayuyHOMY HaC/le[ui0, TIOHUMAaHMs 3HAUeHHSI XUMHUECKOWM HAyKH B JKU3HH
COBpeMeHHOro 00I1[ecTBa, CITOCOOHOCTH BIaJleTh JOCTOBEpHOM WHGbOpMalei o
TIePeJIOBBIX JOCTIKEHUSIX W OTKPBITHSIX MHPOBOH W OTeUeCTBEHHON XUMUH,
3aMHTEPEeCOBAHHOCTH B HayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U OOII[eCTBa;

2) rpaKJaHCKOT0 BOCITUTAHMSA:

TIpe/ICTaB/IeHUsT O COLMAJbHBIX HOPMaxX M TIPaBH/IaX MEXKIUUHOCTHBIX
OTHOIIIEHU! B KOJIJIEKTHBE, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOII[eCTBEHHO
Mojie3HoW,  yueOHOMCC/IeoBaTe/IbCKOM,  TBOPUECKOM W JPYrUx  BUjax
JesTeTIbHOCTH, TOTOBHOCTHM K pa3HOOOpa3HOM COBMECTHOH JesaTeNbHOCTU IIPH
BLITIOJIHEHUM yueOHBIX, TI03HaBaTebHBIX 3a/lay, BBIMOJHEHUA XUMHUUYECKHUX
9KCTIEPUMEHTOB, CO3/IaHUH yUeOHBIX TIPOEKTOB, CTPEM/IEHHS K B3aMMOITIOHUMAHUIO
W B3aUMOIIOMOII[MA B TIpoljecce 3TOW yueOHOW JesiTeIbHOCTH, TOTOBHOCTH
OLIEHMBAThb CBOE TIOBeJEHHWE U TIOCTYIIKM CBOMX TOBApHIEH C TIO3ULUU
HPABCTBEHHBIX U MPAaBOBLIX HOPM C YUETOM OCO3HAHUS TTOC/Ie/ICTBUM TTOCTYTIKOB,;

3) IleHHOCTH HAayYHOI'0 MO3HAHUS:

MHDPOBO33peHUYeCKHe TIPe/ICTaB/IeHUs] O BeIjeCTBe U XUMHUECKOW peaklvy,
COOTBETCTBYIOIIIIE COBPEMEHHOMY VPOBHIO Pa3BUTHSI HAaYKH U COCTAaBJISIOIIHE
OCHOBY /11 TIOHMMaHHsI CYI[HOCTH HayYHOW KapTHHBI MHpa, Tpe/CTaB/ieHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs TIPUPOZBI, B3aUMOCBSI3AX UejiOBeKa C
TIPUPOTHOM Cpefiol, O PO XMMHH B ITO3HAHWU 3TUX 3aKOHOMEPHOCTeH;

103HaBaTe/IbHbIe MOTHBLI, HallpaBJIeHHbIE Ha TTOTyYeHHEe HOBBIX 3HAHUU TI0
XUMUH, HeoOxoauMmble A 0O0bsCHeHWS HaO/Ir0/aeMbIX TIPOIECCOB W SIBJIEHUH,
M03HaBaTe/IbHOM, WH(MOPMAI[MOHHONM W UMTATeIhCKOM KYy/IbTYpbl, B TOM UHCJIE
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TeKCTaMH, CIIPABOUHOM



JIUTEpaTypol, [OCTYNHbIMA TEXHUUECKUMMU CpeACTBaMU HH(POPMALIMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHWI0 UM T03HaHWIO, JH0003HaTeNbHOCTh, TOTOBHOCTh U
CocoOHOCTHL K camooOpa3oBaHHIO, TPOEKTHOM U HCC/Ie[0BaTe/IbCKOU
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HArpaB/IeHHOCTU W yYPOBHSI OOyueHUsi B
Jla/IbHeUIlIeM;

4) ¢popMupoBaHus Ky/IbTYPHbI 30POBbS:

OCO3HaHWe I1IeHHOCTU J>KW3HU, OTBETCTBEHHOI'O OTHOIIIEHHS K CBOEMY
3/JOpPOBBIO, YCTAHOBKM Ha 3/0POBbIM 00pa3 ’KW3HH, OCO3HaHHWE IOC/Te/CTBUN U
HeTpusTHe BpeAHbIX NpUBbIUeK (YrioTpebsieHus aKOTo/Isl, HADKOTUKOB, KypeHHs),
HeobXoAUMOCTH COOMIOJieHNsT TpaBWI  0e30macHOCTU TIpU  oOpalljeHuu  C
XUMHUUECKUMU BeIl[eCTBaMH B OBITY M pealbHOM »KU3HU;

5) TPyAOBOro BOCIUTAHMS:

VMHTEepeC K MPaKTUUeCKOMY U3yueHHI0 TTpodeccuil U TpyJa pa3IM4yHOro poza,
yBaXKeHHe K TPYy/y W pe3y/bTaTaM TPY/O0BOH JesiTelbHOCTH, B TOM UMC/Ie Ha
OCHOBEe TIPUMEHEHHs TIpeJIMEeTHBIX 3HAaHWK I10 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaTbHOM TPaeKTOPHH TPOJo/DKeHs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
WHTEPEeCOB 1 CIIOCOOHOCTU K XMMUH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpebHOCTeH,
yCrelHol npodeccroHaibHON /1eITe/IbHOCTH U Pa3BUTHS HEOOXOIUMbIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCS B MPO(eCCUOHATBLHOM CPeJIe;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9KO0JIOTUYEeCKH 1iejiecoo0pa3Hoe OTHOIlIeHHWe K TIpUpojile KakK HCTOUHUKY
»KU3HU Ha 3emsie, OCHOBe eé CyIl[eCTBOBaHUs], TOHUMaHUe 1L[eHHOCTH 3[IJ0POBOT0 U
6e3omacHoro obpa3a J»KU3HM, OTBETCTBEHHOE OTHOILIEHHWe K COOCTBEHHOMY
bu3MUeCcKOMy U TICUXWYeCKOMY 3/I0pPOBBbIO, OCO3HaHHWe IIeHHOCTH COO/IOZeHuUs
nipaBu/1 6e3011acHOTO TOBe/jeHusI TIpY paboTe C BellleCTBaMU, a TAKXKe B CUTYaLIUsX,
YTPOXKAIOIIUX 3/J0POBBIO U >KU3HU JIHO/iel;

CIIOCOOHOCTH TIPUMEHSTh 3HAHWS, T0/lydyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY»Karolljeld TIpUPOAHOM Cpeiou, [/1s1 TIOBbILLIeHUS
YPOBHSI ~ 9KOJIOTUYECKOW KYJ/IbTypbl, OCO3HaHHs T/100aJbHOTO  XapakTepa
9KOJIOTMUECKUX TIpo0ieM U TyTeM HX pellleHus] MOCPeJiCTBOM MeTO/IOB XMMUH,
9KO0JIOTMYECKOT0 MBIIILJIeHUs], YMeHUs pyKOBO/ICTBOBAThCSl UM B TI03HABATe/IbHOM,
KOMMYHUKAaTUBHOM Y COLIMA/TbHOM TIPaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MetarpeMeTHBIX pPe3y/JbTaTOB BbIJEMSIOT 3HAUMMble IS
dbopMUpOBaHHs MHPOBO33peHHsI OOlljeHayuHble TIOHATUS (3aKOH, Teopwus,
TIDUHLIUI, TUIOTe3a, (hakT, CUCTeMa, TIpoliecc, SKCIIepUMeHT U Apyroe.), KOTophbie
WCTIO/Tb3YIOTCS B €CTeCTBEeHHO-HAayUYHbIX yUeOHBbIX TpeAMeTax W I03BOJSIIOT Ha
OCHOBe 3HaHWM U3 3THUX MpeAMeTOB (GOPMHPOBATH Tpe/CTaB/IeHUe O LieJI0OCTHOU



HayYyHOUW KapTWHe MHpa, ¥ YHUBepCa/lbHble yueOHble JelCTBUS (TT03HaBaTebHbIE,
KOMMYHUKAaTUBHbIE, PEry/sTUBHbIE), KOTOpble 00ecrieunBaioT (OpPMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TUTAHUPOBAaHWIO M OCYIIIECTBIEHUIO yueOHOM
NesiTeNTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHs

Ba3oBble jloruyecKue AeiiCTBHs:

yMEeHUSI HWCII0Mbh30BaTh MPUEMBI JIOTUYECKOTO MBbIIIIEHUsS] TIPU OCBOEHUU
3HaHUM: PACKpbIBaTh CMBIC/I XUMUUYECKUX TIOHSATHN (BbIJE/STh UX XapaKTepHbIe
TIPU3HAKY, yCTaHAB/IWBaTh B3aUMOCBSI3b C ADYTMMH TOHSITHUSIMH), WCIIOH30BaTh
TIOHSITUS /1J1s 0ObSICHEHHs OT/e/IbHBIX (PAaKTOB U sIBJIeHWH, BLIOMpATh OCHOBAHUS U
KpUTEPUM [I/Is1 KIacCU(PUKAIIUY XMMHYECKHUX Bell[eCTB U XMMUUYECKUX PpeakIiui,
yCTaHAB/IMBaTh TIPUUHMHHO-C/Ie/[CTBEHHBIE CBSI3HM MEXIy OOBEKTaMH H3yueHHs,
CTPOUTH JIOTUUECKHEe pacCyxaeHus1 (MHAYKTUBHbIE, eyKTUBHbIE, 110 aHA/IOTHN),
JleJ1aTh BBIBO/IbI U 3aK/TFOUEHHUS;

yMeHHe TIpUMeHATb B TIpollecce TIO3HaHUsI TOHATUS (TIpefiIMeTHble W
MeTaripeiMeTHbIe), CHMBO/IMYeCcKre (3HaKOBbIE) MO/Ie/T1, UCTI0/Ib3yeMbie B XUMUH,
1IpeoOpa3oBbIBaTh IMPOKO MPUMeHsIeMble B XMUMHUM MOJe/IbHbIe TIpe/ICTaB/IeHUs —
XMMUUeCKHUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmy/ia U ypaBHeHHe
XUMHUUECKOM peaki[uu — IpHU pellleHUH yuebHO-TI03HaBaTeIbHbIX 3a/lau, C YUETOM
9TUX MO/IeNIbHbIX TpeJCTaBAeHUI BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHbIE
MIPU3HAKU U3y4YaeMbIX 0OBEKTOB — XUMHUUECKUX BEIeCTB U XMMUUECKUX Peaki[ui,
BbISB/ISSITH ~ OOIMe  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[ICTBEHHbIe  CBSI3U U
TIPOTHBOPEYMS B M3yUYaeMbIX MPOL[eCcCax U SIBJIeHUSIX.

Ba3oBblie Ucc/1ejoBaTe/IbCKHe el CTBYS:

yMeHUe WUCII0/Ib30BaTh TOCTaB/eHHbIe BOMPOChI B KauecTBe WHCTPYMEHTa
MO3HaHWS, a Takke B KaueCTBe OCHOBBI /i1 (POPMHUPOBAHUSI TUIIOTE3bI TI0
TIPOBepKe MPaBWIbHOCTH BbICKA3bIBaeMbIX CYXKeHUMH;

nproOpeTeHWe OMbITa [0 IJIAHUPOBAHWIO, OpraHW3alldd W IIPOBEI€HHUI0
yUeHWYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XOAO0M IIpoliecca,
CaMOCTOSITeJTbHO TIPOTHO3UPOBATh €ro pe3y/ibTaT, (opMy/IMpoBaTh 0000IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM IPOBE/IEHHOTO OIbITa, UCC/AeJ0BaHUS, 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], T0yuyaeMyt0 U3 pa3HbIX MCTOUHHKOB
(HayuyHO-TIOMyJ/IsIpHasi  UTepaTypa XWMWUYECKOro CO/iep)KaHusl, CIPABOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OIL[€HHWBAaTh MPOTUBOPEUMBYIO U
He/JJOCTOBePHYH0 HH(OpMaILUIO;



yMeHUe TIPUMeHSITb pa3/iMuHble MeTO/bl W 3alpocChl TIPU TOMCKe U oTOope
vHGOpMAaL[Mi ¥ COOTBETCTBYIOIIMX [aHHBIX, HEOOXOAMMBIX /Jisi BbBITIOJTHEHUS
yueOHBIX M MM0O3HaBaTebHBIX 3aflau Orpe/e/éHHOr0 THIIa, MPpHOOpeTeHre OIbiTa B
00/acTd  WCMONB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX — TEXHOJIOTHH,
OBJIaZieHWe Ky/IbTYPOU aKTUBHOT'O MCII0/Ib30BaHKs Pa3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITeJIbHO BbIOMpaTh ONTUMAIBHYI (hOpMY TpeAcTaBieHus: MHOOpPMaLU U
W/UTIOCTPUPOBATh pelllaeMble 3a7laull  HeCJ0KHBIMHA CXeMaMH, [JuharpaMMmamH,
apyrumu hopMamu rpadyku U UX KOMOWHAIUSIMU;

yMeHWe UCTOob30BaTh M aHaAM3UpOBaTh B Tporjecce yueOHOW U
MCCIIeJ0BaTe/IbCKOM /lessTe/TbHOCTH MUH(OPMALUI0 O BAUSHUM TIPOMBIILIEHHOCTH,
CeJIbCKOTO XO03siCTBA M TPAHCIIOPTa Ha COCTOSIHWE OKpY»Karollleid TPUPOIHOU
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBePCa/TbHbIe YueOHbIe /JeHCTBHUSA:

yMeHUsI 3a/laBaThb BOIpOCHI (B XOJle Auasora U (WIh) JUCKYCCUH) TI0
cyijectBy  obcyxzmaemoid  TeMbl, (OpMy/JMpOBaTH  CBOM  TIPEJJIO’KEHUS
OTHOCHTETLHO BBITIO/THEHUSI TIPe/I/I0’KeHHOH 3a/jauy;

yMeHUsT  TIPeACTaB/ATb  [OJy4YeHHble  pe3y/ibTaThl  I103HaBaTebHOU
JesiTeIbHOCTU B YCTHBIX UM TIMChbMEHHBIX TeKCTaxX; JejlaTh IIpe3eHTaluio
pe3y/bTaTOB BBITMIOJHEHUSI XUMUUECKOT0 3KcrepuMeHTa (71abopaTopHOro OMbITa,
nabopaTopHO# paboThI MO UCC/IeJOBAaHNIO CBOMCTB BellleCTB, yueOHOTr0 TIPOeKTa);

yMeHUsT y4eOHOrO COTPYAHUUYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HAaBaTeJIbLHOM W MCC/Ie[ioBAaTeIbCKOM  JesiTeIbHOCTU ~ TIPU  pellleHuHn
BO3HUKAIIIMX MpobseM Ha OCHOBe yuéTa OOIIMX WHTEpecoB U COrJlaCOBaHMUS
no3urk (06Cy>xeHusi, 0OMeH MHEHUsSIMU, «MO3TOBBbIE IITYPMbI», KOODAWUHALIVS
COBMECTHBIX [IeWiCTBWM, OTpeJie/ieHe KPUTEPHEeB 110 OljeHKe KauyecTBa
BBITIOJTHEHHOM paboThl U ApyTHe).

PerynsaiTHBHBIE YHHBepCa/IbHbIE yueOHbIe JeiCTBUA:

yMeHHe CaMOCTOSITe/IbHO OrpeJeNisiTh Led [leATe/TbHOCTH, TJIaHUPOBAaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TPU HEO0OXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeNIbHOCTb, BbIOMpATh Harbosiee 3(deKTHBHBIE CTIOCOOBI pelieHus YUueOHbIX U
MO03HABATe/bHLIX 3a/lauy, CaMOCTOSITe/IbHO COCTaB/SATh WIA KOPPEKTHPOBATh
TIpe/IJIOKeHHbI aZiTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWW 3aJlaHull € YUETOM
TIOJTyueHus] HOBBIX 3HaHWM 00 M3yuaeMbIXx 0OBEKTaX — Bell[eCTBaX U peaklvsX,
OlLIeHHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/ibTaTa 3asiBJieHHOW Lie/v, yMeHHe
WCII0/Ib30BaTh M aHA/IM3UPOBATh KOHTEKCThI, TIpe/ijlaraeMble B YCJIOBUM 3aJjaHUM.

IMPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe TipefiMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00s3aTe/IbHOTO
Co/lep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW deaepanbHOl paboueil TporpamMmmoi,
BBIZIEJIIIOT: OCBOEHHbIe O0yYaroIUMHCA HayuyHble 3HAHUS, YMEHHS U CIIOCOOBI



JeNCTBUM, BUbI JesITeNbHOCTA T10 TIOJIyYeHWI0 HOBOTO 3HAaHUS, €ro
WHTepIipeTaliy, TpeoOpa30BaHMI0 U TPUMEHEHWI0 B pa3/IMUHBIX yueOHBIX U
HOBBIX CUTYal[UsIX.

K koHily obyueHusi B 8 Kjiacce rnpeZiMeTHbIe pe3y/bTaThl Ha 0Aa30BOM ypOBHE

JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTH ¥ 00YUarOIUXCsl YMEHUI:

e PpacKpbIBaTb CMBICJI OCHOBHBIX XWMHYECKUX MOHSATUW: aTOM, MOJIEKYa,
XMMUUECKHH 3JIEMEHT, MPOCTOe BeIeCTBO, C/I0XKHOe BeIeCcTBO, CMeCh
(oHOpO/HAst U HEOJAHOPOAHAs), BaIEHTHOCTb, OTHOCUTE/IbHAsE aTOMHAsi U
MOJIeKyJisipHasi Macca, KOJIMUeCcTBO Bell[eCTBa, MOJIb, MOJISIpHasi Macca,
MaccoBasi I0/Isi XMMHAYeCKOTro 3/ieMeHTa B COe/IMHeHUH, MOJISIPHbIN 00BEM,
OKCH/Il, KUCJIOTAQ, OCHOBaHHWe, COJ/lb, 3JIEKTPOOTPHIaTe/JbHOCTb, CTeleHb
OKHCJIeHUS, XWMHWYecKasi peaklys, KaacCU(PUKalUsi peaklui: peakluu
COe/lMHEHWUs], peaklWWd pa3/i0’KeHUs, peakld 3aMellleHus], peakLuu
oOMeHa, 9K30- U H/I0TepMHUYEeCKHe peakiiu, TeroBoi 3(deKkT peakiuy,
AP0 aTOMa, 3JIEKTPOHHBIM CJI0OM aTOMa, aTOMHasi OpOWTa/b, pajguycC
aToMa, XMMUYecKasi CBsi3b, TOJISIDHAsi M HEMoJIsIpHasi KOBaJ/IeHTHasi CBSI3b,
VOHHAasi CBs3b, UOH, KaTWOH, aHWOH, pPacTBOP, MaccoBasi O0J/sl BelleCTBa
(mpoLeHTHAast KOHL[eHTpaL1s1) B paCcTBOPE;

e W/UIKOCTPHUPOBAThb B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPU ONMCAHUM Bel[eCTB U UX MpeBpallleHNUl;

e UCMO0JIb30BaTh XUMMUYECKYH0 CHUMBOJIUKY [IJIl COCTaBjaeHusi (opmyi
BEILeCTB U YPAaBHEHUN XMMUYECKUX PeaKLui;

e OIpeJieNiATh BaJIEHTHOCTh aTOMOB 37IeMEHTOB B OMHApHBLIX COeJWHEHUSIX,
CTerleHb ~ OKHC/IeHWs ~ 371eMeHTOB B OWHApHBIX  COeAMHEHUsX,
TIPUHA/IJIe)KHOCTh BeIeCTB K OrpeJe/éHHOMY K/acCy COeAUHEeHUH To
dbopMmynam, BHJA XUMUYECKOM CBsi3W (KOBajleHTHasi W WOHHasi) B
HeOpraHu4eCcKUX COeIUHeHUsIX;

e packpeiBatb cMbica [lepuoguueckoro 3akoHa [l. W. MeHjesneesa:
JIEMOHCTPUPOBATh TMOHMMaHWe [epUOANUYEeCKOM 3aBUCUMOCTHA CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT WX ToJiokeHUs B [leproauueckoid cUCTeMe,
3aKOHOB COXpaHEHUs] MacChl BeIlleCcTB, MOCTOSITHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOra/jpo;

e ONUCHIBATb W XapakTepu3oBaTb TabmuuHyo ¢Gopmy Ileproanueckoit
CUCTEMbI XMMHYECKUX 3JIEMEHTOB: pa3/iduyaTb TIOHSTUSI «TJlaBHast
noarpyrma (A-rpyrra)» U «rmobouHas noArpynma (b-rpymma)», Masbie U
Oosblliie TIepUOAbI, COOTHOCHTH 0O0O03HaueHWs, KOTOpble WMEIOTCS B
Tabsuie «[lepuoguyeckas cucTeMa XUMHUeCKux 3yiemMeHToB [ U.
MeHzenieeBa» C UMCJIOBBIMU  XapaKTePUCTUKAaMU CTPOEHUSI aTOMOB



XUMHUECKUX 3/IeMeHTOB (COCTaB U 3apsij si7ipa, o0iilee UKC/I0 3/1IeKTPOHOB
Y pacripeie/ieHe UX 110 3/IeKTPOHHBIM CJIOSIM);

K/1acCU(UIMpOBaTh XUMUUYECKUe 3/IeMeHThbI, HeopraHu4yeckre BelllecTBa,
XUMUUeCcKrde peakiuy (M0 YUC/IY Y COCTaBY y4YaCTBYKOIIUX B peaklyud
BeILleCTB, 110 TeryioBoMYy 3(PpdeKTy);

XapaKTepu30BaTh (OMHCHIBaTh) OOIMe XWMHUYECKHe CBONCTBA BeleCTB
pa3MYHbIX K/IaCCOB, MOATBEP>K/1ast OMMCaHUe TIPUMepPaMHu MOJIEKYISIPHbIX
ypaBHEHMI COOTBETCTBYIOIUX XUMUUECKUX peaKIvii;

TIPOrHO3UPOBAaTh CBOMCTBA BEI[ECTB B 3aBUCHUMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTU TIPDOTEKaHHs XUMHUUECKUX T[peBpallleHui B
pa3MYHbIX YCIOBUSIX;

BBIUMC/IATb OTHOCUTE/IbHYI0 MOJIEKY/IIPHYHO UM MOJISIPHYHO ~ MaccChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XMUMHUECKOTO 3jieMeHTa 110 ¢opmysie
coeMHEHUsI, MaCCOBYIO /IO/TIO BelljeCTBa B PAaCTBOPe, MPOBOUTH PaCUEThI
T10 YpaBHEHHIO XUMUUYECKOW peaki[vu;

TIPUMEHSITh OCHOBHbBIE Ofepaljiy MbICJIUTE/IbHON JiesiTe/TlbHOCTA — aHau3
1 CUHTe3, CpaBHeHHe, 0000IIeHMe, CHCTeMAaTHU3aI|io, K1acCH(UKAIHIO,
BbIsIBJIeHWe TIPUUMHHO-C/Ie/ICTBEHHBIX CBs3el — [Ji W3y4YeHUsl CBOMCTB
BEI[eCTB U XUMWUECKMX peakiUi, eCcTeCTBeHHO-Hay4yHble MeTO/bI
Mo3HaHUS — HabJroJeHre, W3MepeHHe, MOJeTUPOBaHUe, YKCIIePUMEHT
(peanbHBbIM U MBICTIEHHBIN);

C/lefoBaTh ~ TpaBWIaM  TI0/Ib30BaHUS ~ XMMHYECKOW  TOCy/ol U
nabopaTopHbIM 000py/IOBaHHMEM, a TakKe IIpaBWIaM oOpailleHus C
Bell[eCTBAMU B COOTBETCTBUM C UWHCTPYKIUSIMA TI0 BBITIOJHEHUIO
nabopaTopHbIX XWUMHWUECKUX OIBITOB TIO TIOJNIyUeHHI0 W COOMpaHHIO
ra3oo0pasHbIX BemlecTB (BOAOpOAA U KHC/IOPO/a), TPUTOTOBJIEHHIO
PacTBOPOB C OMpe/ie/IEHHOW MacCOBOW [/l0/ield PaCTBOPEHHOIO BeIlleCTBa,
MaHUpOBaTb U TPOBOAUTH  XUMMUECKHMe  SKCIIePUMEHThI  TI0
PACII03HAaBaHHIO PACTBOPOB I1je/I0Uei ¥ KUC/IOT C TIOMOIIbI0 UHIUKaTOPOB
(makmyc, deHosdTanerH, METUIOPAaHXK U JpyTHe).

K koH1ly oOyueHusi B 9 Kjiacce rpeZiMeTHbIe pe3y/ibTaTbl Ha 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsSl yMEeHH:

pacKpbiBaThb CMBIC/T OCHOBHBIX XUMHWYECKUX T[IOHSATUNW: XUMUUYECKUn
3jIeMeHT, aTOM, MOJeKyJja, WOH, KaTWOH, aHWOH, TPOCTOe BellecTBo,
C/IO’)KHOEe BeIleCTBO, BaJIeHTHOCTb, 3J/IeKTPOOTPUIATe/bHOCTb, CTeleHb
OKHCJIeHUS], XMMHUeCKasi peakiysi, XUMUUYeCcKasi CBsi3b, TEIJIOBOM 3(P¢eKT
peakiuv, MOJb, MOJIAPDHBIA  O0O0BEM, PpacTBOp,  EKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3/IEKTPOJIUTUUECKAsi AUCCOLMALUs, peakUUd HOHHOIO
oOMeHa, Karaiu3aTop, XUMWUYeCKOe paBHOBecHe, oOpaThUMble U



HeoOpaTUMble pPeakI[iH, OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHbBIE DeaKI|H,
OKWCJIUTe/Ib,  BOCCTAHOBUTE/b,  OKUC/IEHWEe W  BOCCTaHOBJIEHME,
ajuioTponusi, am(OTepHOCTh, XMMUUeCKasi CBSI3b (KOBa/ieHTHasi, UOHHasl,
MeTaJ/ulhueckKasi), KpUCTa//IMuyecKasl pelIéTka, KOpPpO3usl MeTasl/oB,
CI/IaBbl, CKOPOCTb XWUMHWYECKOW peakluu, TIpefesbHO [OIMyCTUMast
koHueHTpauus [TJK Bemjectsa;

WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPU ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;
WCI0/Ib30BaTh XMMHUYECKYI0 CUMBOJIUKY [Jii COCTaBjieHHss (opMy
BEILeCTB U YPAaBHEHUN XMMUYECKUX PeaKLui;

ornpeJensTh BaleHTHOCTb U CTeleHb OKUC/IEHUS] XUMUUECKUX 37IEMEHTOB B
COeJMHEHHAX pa3/IMYHOr0 COCTaBa, MNPUHAJIEKHOCTb BeIeCTB K
orpeJe/éHHOMY KJ/acCy COeJuHeHWM Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, WOHHasi, MeTa/yidueckas) B HeOpraHhuyecKux
COeJMHEHHUsX, 3apsi/i MOHA M0 XMMHUYECKOM (opMysie, XapakTrep Cpejbl B
BOJIHBIX PacTBOpax HEOPraHWYeCKUX COeJMHEeHWH, TUIl KpPUCTa/UTMUueCKOu
PEIETKY KOHKPETHOTO BEIeCTBa;

packpeiBaTh CMmbICa [lepuoguueckoro 3akoHa [I. . MeHjesneeBa u
JIEMOHCTPUPOBaTb €ro TOHMMaHWe: OMNMUChIBaTb M XapaKTepu30BaTh
Tabmunyto ¢opmy IleproguyecKoil CHUCTEMbI XUMUUECKUX 3/IeMEeHTOB:
pa3nuuarh IIOHATHS «TJaBHasi moArpyrma (A-rpymma)» U «robouHast
noarpynmna (b-rpymnma)», manbie ¥ Gosbliiie TMepUObl, COOTHOCUTH
o003HaueHusi, KOTOpble HMEKTCSI B TepUoAUYecKor Tabiule, C
UYMC/IOBBIMM  XapAaKTePUCTUKaMW  CTPOEHUS  aTOMOB  XWMHWYECKUX
3jieMeHTOB (COCTaB W 3apsAj] sifpa, o0Ilee YHC/IO 3/IEKTPOHOB U
pacripefiejieHe UX TI0 37eKTPOHHBIM CJI0sIM), OOBSICHATH O0OIIMe
3aKOHOMEPHOCTU B W3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COeJUHEHUMN B
Tripefiesiax MasibIX [epUOZI0B Y TJIaBHBIX MOATPYNI C YYETOM CTPOEHUS UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMUUYECKUe 3/IeMeHTbI, HeopraHu4yeckue BellecTBa,
XUMUYECKHe peaklyy (M0 YMCIy M COCTaBy y4YaCTBYKOIIMX B peakLUd
BeILleCTB, MO TeIIOBOMY 3((eKTy, M0 M3MEHEHUIO CTereHel OKUC/IeHUSs
XUMUUECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMMChIBaTh) 0O0IIMe U creluduueckre XUMHUUECKHe
CBOMCTBa TPOCTBIX UM CJIOXKHBIX BeLECTB, TMOATBEpPXKZJasi OIHCaHue
rpUMepaMU MOJIEKY/ISIDHBIX U MOHHBIX YPaBHEHWW COOTBETCTBYHOLLUX
XAMMWYECKUX peaKIui;

COCTaBJIAITb YPaBHEHUSI 3JE€KTPOJIMTUYECKOW [JUCCOLMALMM  KUCJIOT,
11eJI0Ye U COJieid, MOJTHbIe U COKPALLEHHbIEe YPaBHEHUS peakLiii HOHHOTO



oOMeHa, ypaBHeHUs peakiui, TOATBEP)KAAIIINX CyIleCTBOBaHHE
reHeTHUYeCKOU CBSI3M MeXKJy Bell[eCTBaMH pa3/IMYHbIX K/1aCCOB;
PaCKpbIBaTh CYIIHOCTb OKUC/UTETbHO-BOCCTAHOBUTEBHBIX — PeaKlni
TOCPe/ICTBOM COCTaBJ/IeHUSI 3JIEKTPOHHOTO OanaHca 3TUX peakLui;
TIPOrHO3UPOBAaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT WX CTPOEHUs,
BO3MOXXHOCTH TIPOTEKaHUsI XWUMHWUECKUX TIpeBpalljeHuii B pa3/MUHbIX
YCJIOBUSIX;

BBIUMCJIATE OTHOCUTE/IbHYIO MOJIEKY/IIDHYI0O U MOJISIPHYIHO ~ MacChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XMMHUECKOTO 3jieMeHTa 110 ¢opmysie
coeMHEHUsI, MaCCOBYIO /IO/TIO BelljeCTBa B PACTBOPe, MPOBOIUTL PaCUEThI
0 ypaBHEHUI0 XMMUUEeCKOW peaklIvy;

cobsofaTh  TIpaBWAa  T0/Ib30BaHUS ~ XMUMWUYECKOW  TMOCyJod |
nabopaTopHbIM 000py/I0BaHMEM, a TakKe IIpaBHa OOpaIleHus: C
BeIleCTBAMU B COOTBETCTBUU C WHCTPYKLUSMU TIO BBITIOJTHEHUIO
nabopaTOPHbIX XWMHUYECKUX OTBITOB TIO0 TIOAYYeHHI0O W COOMpaHHI0
ra3o00pa3HbIX BelllecTB (aMMHaKa M YIJIeKUCIOTO ras3a);

MIPOBOAIUThL  PeakKI[iH, TIOATBep)KJAlolle  KaueCTBeHHbI  COCTaB
Pa3/MYHBIX BeIeCTB: Paclio3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OpOMU-,
uoauA-, KapboHat-, ocdat-, cunMkaT-, Cyabdar-, TUAPOKCH-UOHBI,
KaTUOHbI aMMOHMSI M WOHBI M3yUeHHbIX MeTajlJioB, MMPUCYTCTBYIOIINE B
BO/IHBIX PaCTBOpPaxX HEOPTaHUUYECKHX BelleCTB;

TIPUMEHSITb OCHOBHbIE OTepaljii MbICTUTETbHOU [1esiTeIbHOCTH — aHau3
W CUHTe3, CcpaBHeHMWe, 0000ileHWe, CUCTeMaTH3allUl0, BbIsIB/IEHHE
TIPUYUHHO-C/Ie/ICTBEHHBIX CBsi3ell — [/l U3yuyeHUsi CBOWCTB BeIeCTB U
XUMHUECKUX peakiiii, eCcTeCTBeHHO-HayuHble MeTOAbl TI03HAHUS —
Hab/to/leHre, U3MepeHre, MOJle/TMpOBaHue, SKCIiepuMeHT (peasbHbI U
MBbICJ/IEHHBIM).



TEMATHNYECKOE IVNTAHUPOBAHUE

8 K/TACC
KouuecTBO YacoB
No HaumeHoBaHMe pa3fiesioB U OnekTpoHHbIe (udpoBbIie)
KoHTpo/ibHEIE IIpakTHyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE PeCypPChI
padoThI padoThI
Pazpgen 1. IlepBoHava/ibHbIE XUMHUYECKHEe TTOHATUA
XUMHST — BaykHast 00/1aCThb
eCTeCcTBO3HaHHUS U
1.1 - 5 2 https://m.edsoo.rt/YNVIX660G
MPaKTUYECKOU J1eITeTbHOCTH
yeJioBeKa
BeliectBa 1 xviMmrueckue
1.2 o 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peakLyu
Wtoro no pa3peny 20
Pa3pgen 2. BaxkHelue npejcTaBUTe/IM HEOPraHMUeCKUX BellecTB
Bo3ayx. Kucnopog. Ilonstue
2.1 Ay POA 6 https://m.edsoo.ru/D5BORTY30
00 okcHgax
Bogopoga. TTonsTre o
2.2 8 1 https://m.edsoo0.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Boga. PactBopel. IToHsiTHe 006
2.3 A P 5 1 1 https://m.edsoo.ru/M131I5KJBM
OCHOBAHUSIX
OcCHOBHBIe KaCChl
2.4 . 11 1 1 https://m.edsoo.ru/O0T5ASMOWT
HeopraHuYeCcKUx CoeMHeHUI
Wroro no paspeny 30

Pazpgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckas cucrema xumuueckKux 371eMeHToB /[I. V1. MenjeneeBa. CTpoeHue aToMoOB.
Xumnueckas cBsi3b. OKHC/IMTE/TbHO-BOCCTAHOBUTE/IbHbIE PeaKIiiu



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/ONNXR1VF0

[MeproguuecKuii 3aKOH U
[Meprouyeckasi cucreMa

3.1 XUMHYeCKUX 3emeHToB /1. U. 7 https://m.edsoo.ru/TCBJBVWEFZ
MenpeneeBa. CTpoeHue
aTtoma
XuMHUUecKas CBA3b.
3.2 OkucuTenbHO- 8 https://m.edsoo.ru/F6AOA8DPF
BOCCTaHOBUTE/IbHbIE peakLiu1
Wroro 1o paszeny 15 https://m.edsoo.r/LRYWBJPES
PesepBHOe Bpems 3 https://m.edsoo.ri/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOI'PAMME



https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/TCBJBVWFZ

9 KV/IACC

KoinyecTBo yacoB
HanmMeHoBaHMe pa3/je/ioB U TeM JieKTpoHHbIe (1{u¢poBbIe)
Ne n/m Kontpoabubie | TIpakTuuecku
NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE PeCypChI
paboThI e paboTbI
Pa3pgen 1. BemecTBo U XMMHUeCKHe peaKkiiuu
[ToBTOpeHUe U yryybieHre 3HAaHUM
1.1 P yriy 5 1 https://m.edsoo.rt/EQETUT35Z
OCHOBHBIX pas3fiesioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMUUYECKHX
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
peakwiuit
ONeKTpo/IUTAYeCKas AUCCOLAaLIUs.
1.3 P A Hval 8 1 1 https://m.edsoo.ru/KODUR50VV
XyMuyecKue peakliiy B pacTBOpax
Wtoro no paspeny 17
Pa3pen 2. HemeTa/l/ibl M X COeUHEHUS
OO0111ast xapaKTeprUCTHKa XUMUUYECKUX
2.1 n P P 4 1 https://m.edsoo.r/ZTN1F7001
snemeHTOB VIIA-rpymnmbl. ['asioreHsl
OO0111ast xapaKTeprUCTUKa XMMUYECKUX
2.2 sneMeHTOB VIA-rpymrsl. Cepa U eé 6 https://m.edsoo.ru/P3DHMFB09
CcoeJMHeHUsI
OO6r1ast xapaKTepUCTHUKa XMMHAYeCKUX
2.3 3/1ieMeHTOB VA-rpytrbl. A30T, pocdop u 7 1 https://m.edso0.r/VOXDOUX2S
VX COe/INHeHUs
OO0111ast XapaKTepUCTHKa XUMUUECKUX
2.4 snemeHTOB [VA-rpymmsl. Yriepog u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUU U UX COeIMHEeHUsI
Wtoro no paspeny 25



https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/EQETUT35Z

Pa3zpen 3. MeTa/aibl U UX COeJMHEHHA

3.1 OO011ue cBOMCTBAa MeTal/IOB 4 https://m.edsoo.ru/GHV2L.6NJ8
3.2 Bakneliirie MeTasibl ¥ UX COeJUHEHUS 16 https://m.edsoo.ru/EFKQWI9HZI
Wtoro no pasgeny 20
Pazpgen 4. Xumus 1 okpyxawujasi cpeja
BeilecTBa u MaTepuasibl B )KU3HU
4.1 o P 3 https://m.edsoo.ru/TENBWEF7Y
yesioBeKa
Wtoro no paspeny 3
PesepBHOe Bpems 3 https://m.edsoo.ru/FY5SRY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/GHV2L6NJ8




ITIOYPOYHOE IVNTAHUPOBAHUE

8 KJIACC
KosmmuyecTBOo uacoB Jlara
Ne J/1eKTpoHHBIe U poBbIe
Tema ypoka Kontposbabie | IIpakTHyeckue | H3yUeHH
n/n Bcero oOpa3oBaTe/bHbIE PeCypChl
padoThI padoThI A
ITpepmet xvimun. Posib XxvMuu B
1 JKU3HU yesioBeka. Tesna u 1 https://m.edsoo.ru/L62DS2CZR
BellleCTBa
[TonsiTve 0 MeTOjax MO3HaHUA B
2 1 https://m.edsoo.ru/9ZJAEW050
XUMUU
[MTpakTryeckas pabora Neo 1
[TpaBusia paboThl B 1abopaTopuu
3 «papiia p patop 1 https:/m.edsoo.ru/LSEW4353D
Y TIpUEMBI 0OpalleHusi C
nabopaTopHbIM 000pyJOBaHHEM»
UucTele BellleCTBa ¥ CMeCH.
4 m . 1 https://m.edsoo.ru/6TME21FW8
CriocoObI pa3ziesieHust cMecei
[MpakTrueckast pabota Ne 2
5 «Pa3genenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/K3LS5MCRY
OUMCTKU MOBAapPEHHOM COJIN)»
6 ATOMBI ¥ MOJIEKY/IbI 1 https://m.edsoo.ru/BLS04WTB8
XHWMHUUeCKHe 371eMeHThl. 3HaKu
7 (CUMBO/BI) XMMHUYECKUX 1 https://m.edsoo.rut/AH3D4DNAX
3/1eMEeHTOB
IIpocThle U C/I0KHbIe BellecTsa 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJIIPHOE YUYeHHe 1 https://m.edsoo.ru/IMOBJ3QZ5
10 3aKOH ITOCTOSIHCTBA COCTaBa 1 https://m.edsoo.ru/IMC496FX6



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L62DS2CZR

BelllecTB. XUMH4ecKasi hopmya.
BaneHTHOCTL aTOMOB
XUMUYECKHUX 3/IEMEHTOB

11

OTHOCHUTenbHAs1 aTOMHasi Macca.
OTHOCUTeNbHas MOJIEKYJIADHAA
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBast Jons1 XUMHUYeCKOT0
371IeMeHTa B COeIMHeHUU

https://m.edsoo.ru/GHV58QMVE

13

KosinuectBo Benjectsa. MoJib.
MounsipHass Mmacca

https://m.edsoo.ru/368UNL5Y?2

14

du3nyeckre U XUMHUUECKHe
siBJeHUS. XUMUUecKasi peaKiuda

https://m.edsoo.ru/YZM8S6ATH

15

[Tpy3HaKy U yC/IOBUS TTPOTEKaHUS
XUMUYEeCKUX peakiuii

https://m.edsoo.ru/N6DVNJKQ5

16

3aKOH COXpaHeHHs MacChl
BellleCTB. XUMUUeCKre ypaBHeHUs

https://m.edsoo.ru/M8DS4IHVM

17

Brruncienus KommuecTsa, Macchbl
Bell|eCTBa 10 YpaBHEHUSIM
XUMHUUECKUX peakLiui

https://m.edsoo.rv/LUY9U3EQE

18

Knaccudukaiys XuMuueckux
peakLui (CoeuHEeHUs,
pas/Io>KeHUs], 3aMeLeHus],
obMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoOMOHOCOB — yuéHbIN-
sHUMK/IoTIeAuCT. O600IIeHe U
crCTeMaTH3allysl 3HaHUM

https://m.edsoo.ru/P1IWARH3AB

20

KonTponbHas pabota Nel 110 Teme
«BelrecTtsa ¥ XuMHU4yeCcKre

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/PIZPCIMDX

peakLin»

21

Bo3gyx — cmech razos. CocraB
Bo3ayxa. Kucmopos — syieMeHT U
rpocToe BelijecTBO. O30H

https://m.edsoo.rt/XONONRN1P

22

dusnyeckue U XMMUUeCKue
CBOMCTBAa KMC/IOpo/a (peakLyu
OKHCJieHus1, TopeHue). [ToHsATHE
006 okcuzax

https://m.edsoo.ru/FBS1JRKMB

23

Croco0ObI Mo/TyYeHust KUCTIOpOo/a
B j1abopatopuu 1
npoMbIluieHHOCTH. [TprmeneHne
KHCJIOpOJia

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoii 3pexT xumMrueckou
peakLiy, TIOHSTHE O
TEePMOXHMHUECKOM ypaBHEHHUH,
9K30- U SHJ0TEPMHUUECKUX
peakIusIx

https://m.edsoo.ru/PNMKJZHKX

25

TonnuBo (HedTh, yrosib U MeTaH).
3arpsisHeHHe BO3/1yXa, CIIoCO0bI
€ro Tpe/0TBpaILleH s

https://m.edsoo.ru/USNY5UUW?2

26

[TpakTrueckast pabota Ne 3 110
Teme «[TonmydyeHue 1 cobupaHue
KUCIOPO/ia, U3yueHue ero
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

BoJi0posi — 37€MeHT U TIPOCTOoe
BellecTBO. HaxoxkaeHue B

npUpo/e

https://m.edsoo.ru/WD392ACWB

28

du3nuecKkre U XUMHUeCKue

https://m.edsoo.ru/0SZ28459R



https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/X0NONRN1P

cBo¥icTBa BoZiopoza. [IpumMeHeHye
BOZIOpO/ia

29

IToHsATHE 0 KMCJIOTaX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

Crioco6bI oIy 4eHHst BOZOPO/ia B
naboparopuu

https://m.edsoo.ru/C9TO9UCIP

31

[MTpakTryeckast pabora Ne 4 10
Teme «IlomydyeHue u cobupaHue
BO/IOPO/a, U3yUeHHe ero
CBOMCTB»

https://m.edsoo.ru/SS3IWAX33K

32

MoJisipHBIT 00BEM ra30B. 3aKOH
Agorazpo

https://m.edsoo.ru/M3KSO1QDQ

33

Beruriciienusi 00b€Ma, KOJIMUeCTBa
BeIIleCTBa ra3a 1o ero U3BeCTHOMY
KOJIMUECTBY BeIlleCTBa WIN
00BEMY

https://m.edsoo.ru/MXGOY304M

34

Brruniciienust 006MOB ra3oB I10
yPaBHEHHIO peaki[iy Ha OCHOBe
3aKOHA 00BLEMHBIX OTHOLIEHUNI
ra3oB

https://m.edsoo0.ru/9TQ8AXABY

35

dusnyeckre U XMMUUeCKue
CBOMCTBA BOJbI

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocHoBaHui. [ToHsTue 00
WH/IMKaTOpax

https://m.edsoo.ru/IXB2W6IVL

37

Boga kak pacTBopuTeib.
HacpiiieHHble 1 HeHaChILL[eHHbIe
pacTBopbl. MaccoBas #0715
Bell|eCTBa B paCcTBOpe

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTrueckast pabora Ne 5 110

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/TMWNIVC43

TeMe «IIpuroToBieHue pacCTBOPOB
C orpeJeéHHOW MacCOBOM fjoJiel
pacTBOPEHHOIO BelecTBa»

39

KoutpospHast pabota Ne2 1o Teme
«Kucnopoza. Bogopog. Bopa»

https://m.edsoo.ru/JM7935DRY

40

OKcuibl: cocTaB, Knaccupukarys,
HOMeHKJIaTypa

https://m.edsoo.ru/5TESJINAY

41

[NTonyueHne ¥ XUMHUUECKHEe
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX
1 aMm(bOTepHBIX OKCU/IOB

https://m.edsoo.ru/8JAZ9YWS?2

42

OcHOBaHMSI: COCTaB,
K/1accuduKalys, HOMeHK/IaTypa

https://m.edsoo.ru/5U397HUS5C

43

[TosyueHve ¥ XUMHUYECKHE
CBOMCTBA OCHOBaHUM

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsl: cocras,
KJIacCU(UKaLMsi, HOMeHK/IaTypa

https://m.edsoo.ru/Q6U4WEBK?7

45

[TonyuyeHue u XuMuueckKue
CBOICTBA KUCJ/IOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpefHue): HOMEHK/IATypa,
CIIOCOOBI MOy YeHHsI, XUMUUeCKHe
CBOMCTBa

https://m.edsoo.ru/JSNUIM9TJ

47

[TpakTrueckast pabota Ne 6.
PelieHue skcriepumeHTabHbIX
3a7iau 110 Teme «OCHOBHBIE
KJIaCChl HEOpraHUYeCKUx
COeIMHEeHUN»

https://m.edsoo.ru/58D13JF7V

48

I'eHeTHUeCKas CBSI3b MeXxay
K/1dCCAMM HEOPIraHUYECKHUX

https://m.edsoo.ru/YDS6ZRE31



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/JM7935DRY

CcoeIMHEeHUM

49

O06o011IeHMEe U CHCTEMAaTH3alUs
3HaHUM

https://m.edsoo.ru/S7TBUOEEYN

50

KontpospHast pabota Ne3 o Teme

"OCHOBHBIE KJ/1aCChbI
HeOpraHuuecKux CoeMHeHuM"

https://m.edsoo.ru/AFA7IDULD

51

[lepBble MOMBITKU
K/IaCcCU(UKALMU XUMUUECKUX
sieMeHTOB. [IoHATHe O rpymnmax
CXOZHBIX 3/IeMEeHTOB

https://m.edsoo.ru/COV3CC214

52

[TeproanuecKuii 3aK0H U
ITepuioguueckas cucrema
XUMUYeCKUX 3y1eMeHToB /. M.
MenpeneeBa

https://m.edsoo.ru/X9F1NR3U8

53

[Tepuoppl, TPyIIIbI, OATPYIIIbI

https://m.edsoo.rt/NQMWWJIRXN

54

Ctpoenue atomoB. CocTaB
aTOMHBIX sifiep. V130Torbl

https://m.edsoo.rt/IMUDOMRSH

55

CrpoeHue 3/1eKTPOHHBIX
000/10U€K aTOMOB 37IEMEHTOB
[Tepuoanueckon cucremsl /1. 1.
MeHpeneeBa

https://m.edsoo.ru/T95YNV8B2

56

XapakTeprCTHKa XUMUUECKOT0
3/IeMEeHTa T10 ero MOJIOKEHUIO B
[Tepuoanueckou cucreme [. Y.
MeHeneeBa

https://m.edsoo.ru/YIP04OMDX

57

3HaueHue [leproguueckoro
3aKOHa /1151 Pa3BUTHS HAYKU U
npakTuku. /1. . MenzeneeB —

https://m.edsoo.ru/SZD8XEQQP



https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/S7BUOEEYN

yUuéHbIH, refaror U rpaxJjaHuH

Pe3sepBHbIi ypok. O60611ieHre 1
CHCTeMaTH3allys 3HaHHU#H /

58 . 1 https://m.edsoo.ru/ZCQTRP08Y
Bcepoccutickast ipoBepouHasi
pabora
KontposneHast pabota Ne4 o Teme
«CTpoeHue aToMa. XUMHUeCKas

59 P . 1 https://m.edsoo.ru/FTIZF99WEF
CBs3b» / Bcepoccurickas
npoBepoyHasi pabora
DJIeKTPOOTPULIATE/IbBHOCTH aTOMOB

60 pooTpHL 1 https://m.edsoo.ru/HZA110EDS8
XUMUYECKUX IIEMEHTOB

61 HMonHasa xumMuueckas CBSI3b 1 https://m.edsoo0.ru/3SY1RJKVI
KoBaneuTHas moJsisipHast

62 P 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUeCKas CBSI3b
KosanenTtHas HeroigpHas

63 P 1 https://m.edsoo.ru/9Y VR3FUXI
XUMHUYeCKasi CBA3b

64 CreneHb OKUC/IHUSA 1 https://m.edsoo.ru/RA6CVXM66
OKUC/IUTEe/IBHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTaHOBUTE/IbHbIE PeaKLUU

66 OKUC/IUTEIN U BOCCTAHOBUTETU 1 https://m.edsoo.ru/QPS46Z5PU
Pe3epBHbIit ypok. O60611IeH1E U
cucTeMaTH3aLisg 3HaHul 110 Teme

67 H 1 https://m.edsoo.ru/4RH7M35NF
«CTpoeHue aToMa. XUMHUYecKast
CBsA3b»
PesepBHbiil ypok. O600II[eHNe U

68 P yp ‘],Jl 1 https://m.edsoo.ru/7DNRBZ948
CHUCTeMaTH3aIys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/3SY1RJKVI
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I[TPOI'PAMME




9 KV/IACC

Ne
n/n

Tema ypoka

Ko/sinuecTBO uacos

Bcero

KoHTpo/1bHBIE
padoThI

IIpakTHyeckue
padoThI

Mara
HU3y4eHHU
|

JJIeKTpOHHBbIe H(poBbIe
oOpa3oBaTe/IbHBIE PeCypChI

[Teproanueckuii 3aK0OH.
ITepuoprueckas cucremMa
XAMUYEeCKHX 3jieMeHToB /1. U.
MeHngeneeBa

https://m.edsoo.;Tt/ECRKA90OAY

3aKOHOMEpHOCTH B U3MEeHeHUU
CBOMCTB XMMHYECKUX 3JIEMEHTOB
MepBbIX TPEX MepHUOI0B

https://m.edsoo.ru/GNJPEROFB

Knaccugukanys n
HOMEHKJ/IaTypa HeOpraHUuecKrux
BellleCTB

https://m.edsoo.ru/WTO1WRA2Q

BI/I,E[]:I XUMHUUECKON CBS3U U THUIIBI
KPUCTAJIJIMYECKUX pEH_IéTOK

https://m.edsoo.ru/UI4Y5CFRV

KonrposnbHast pabota Nel o
TeMe «IloBTOpEHue u
yriy0/ieHre 3HaHUH OCHOBHBIX
paszienoB Kypca 8 Knacca»

https://m.edsoo.ru/J4X87ZN212

Knaccudukarus Xxummueckux
peakLyii 10 pa3IuUHbIM
TIpU3HaKaM

https://m.edsoo.ru/X8XAE7E2]

ITonsiTne 0 ckopoCcTH
XUMUUecKol peakuuu. [TonsaTue
0 TOMOT€HHBIX U FeTepPOreHHbIX
peakLusxX

https://m.edsoo.ru/6 VLXCYY7N



https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/ECRKA9OAY

[ToHsATHE O XUMUUECKOM
paBHOBecuu. DaKTOpHI,
B/ISIIOLL[ME HA CKOPOCTh
XUMUUEeCKOH peakiuy 1
TI0JI0)KeHe XUMHUUeCKOT0
PaBHOBECHSI

https://m.edsoo.ru/H4FH7NZNM

OKUCTUTeTLHO-
BOCCTAHOBHUTE/TbHbIE peaKlu1

https://m.eds00.ru/648V11026

10

Teopust 3/1eKTPOIMTUUECKON
auccouyaii. CUibHbIe U
cs1abble 371eKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

VonHble ypaBHeHUs peakLiii

https://m.edsoo.ru/VN2SBIN1R

12

XuUMHUUecKue CBOMCTBA KUC/IOT U
OCHOBaHUM B CBeTe
TIpe/iCTaB/IeHni 00
3J1eKTPOJIUTUYECKOMN
JUCcoLaLn

https://m.edsoo.ru/8HH81Y VXI

13

XurMuryeckue CBOMCTBA COJiel B
CBeTe MpeZiCTaB/IeHui 00
3J1IeKTPOJIMTUYECKOMN
JUCCOLMALIAN

https://m.edsoo.ru/ETD5QTS4G

14

[ToHsiTHE O TUPOJIH3e COomeit

https://m.edsoo.ru/9JFRAVESW

15

O06o011IeHMEe U CHCTeMAaTH3al|s
3HaHUM

https://m.edsoo.ru/FEEIZRMBG

16

[MTpakTrueckast pabota Ne 1.
«PerieHue 3kcriepuMeHTaIbHBIX
3agda4y»

https://m.edsoo.ru/7VXTFHIT4

17

KonTtposnpHast paborta Ne2 110

https://m.edsoo.ri/9RKLZDNUX



https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/H4FH7NZNM

TeMe «DJIeKTPOJTUTHYeCKas]
JUcconyanysi. XumMuueckye
Peaki[iu B pacTBOpax»

18

OO011jasi XapaKTepUCTHKA
rajoreHoB. XuMHu4eckue
CBOMCTBA Ha TipuMepe Xjopa

https://m.edsoo.ru/NNYKYZF12

19

Xnoposopopog. ConsiHas
KUCJIOTa, XMMUUeCKUe CBOMCTRBA,
rojiyyeHue, NpyuMeHeHue

https://m.edsoo.rt/CWVSHCD2M

20

[TpakTrueckast pabora Ne 2 110
Teme «[lonyuenune cossiHOU
KUCJIOThI, U3yUeHre eé CBOMCTB»

https://m.edsoo.rt/PVEXIYWEG

21

BbruncieHus o ypaBHeHUsIM
XUMHUYECKUX PeakLd, eciu
OJJMH W3 peareHTOB /|aH B
n30bITKe

https://m.edsoo.ru/4BI5SH070F

22

OO011jas1 XapaKTepPUCTHKA
371eMeHTOB VIA-rpynrbl

https://m.edsoo.rt/VMWKERSEP

23

AnnotporiHbie MOAU(PUKALIUA
cepbl. HaxoxxieHue cepbl U eé
Coe/IMHeHWM B IPUPO/JIe.
XHMUUeCKre CBOMCTBA Cepbl

https://m.edsoo.ru/CX10EU8PO

24

CepoBofiopo/i, CTpoeHHe,
bu3nUecKre U XUMHUYeCKHe
CBOIICTBa

https://m.edsoo.rt/ECGX2B40W

25

Oxkcupipl cepbl. CepHasi KUCIIOTa,
du3rueckre U XUMHUUECKHe
CBOMCTBA, IpUMeHeHHe

https://m.edsoo.rt/ULRFLCHH1



https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/NNYKYZF12

26

XuMHUuecKue peakivy, Jexarye
B OCHOBE TTPOMBIII/IEHHOTO
criocoba ToJTydyeHust CepHOH
KUC/I0ThL. XUMHYeCcKoe
3arpsi3HeHue OKpy Katoliei
CpeAbl CoeITMHEHUsIMU Cephbl

https://m.edsoo.ru/H7FT3NON4

27

BbIuricieHre MacCcoBOM J10/H
BBIXO/Ia MPO/IyKTa peakiin

https://m.edsoo.ru/HSJE186WN

28

OO011jasi XapaKTepUCTHKA
371eMeHTOB VA-rpymnmnsl. A30T,
pacripocTpaHeHue B IIPUPO/ie,
¢busnyeckre U XUMUUECKHe
CBOWCTBA

https://m.edsoo.ru/ WAHRMB976

29

AwmMuak, ero ¢pusmueckre u
XMMHYeCKHe CBOMCTBA,
T0JIyuyeHre U [IpUMeHeHHe

https://m.edsoo.ru/HZAYESF13

30

[TpakTtrueckast pabora Ne 3 110
Teme «[lomyueHre aMMuaka,
H3yueHre ero CBOMCTB»

https://m.edsoo.ru/JORP64IF]J

31

A30THas KUCJIOTa, eé
bu3nueckre U XuMU4ecKue
CBOMCTBa

https://m.edsoo.ri/U2DYEDMYE

32

Wcrionb30BaHre HUTPATOB U
CoJiell aMMOHUSI B KaueCcTBe
MUHepa/IbHbIX YA00peHUH.
XUMHUYECKOe 3arpsisHeHHe
OKpY’Karolller cpefibl
COeIMHeHUsIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB



https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/H7FT3NON4

33

®dochop. Okcup docdopa (V) u
docdopHas Kucnora,
busnyeckre U XUMUUECKHEe
CBOMCTBa, TIO/TyYeHne

https://m.edsoo.ru/GDQJSO3WP

34

Wcnonb3oBanve ¢ocdatos B
KauecTBe MUHepa/bHbIX
yoOpeHuii. 3arpsis3HeHHe
TIPUPOJHOM cpe/ibl ocdaTamu

https://m.edsoo.ru/UAZ3HUG5V

35

Yrnepoj, pacripocTpaHeHue B
nipupojie, hbusnuecKue u
XUMHUUeCKHe CBONCTBa

https://m.edsoo.ru/DWOM6SUUL

36

Okcupp! yriaepoga, ux
bu3nueckre U XuMHU4ecKue
CBOMCTBA. DKOJIOTMYeCKHe
1po0JIeMbI, CBSI3aHHBIE C
okcugom yriepoga (IV)

https://m.edsoo.ri/OXQAPGNCF

37

YronbHas KMC/IOTa U €€ cou

https://m.edsoo.rt/OHQHDG6IPA

38

ITpakTrueckasi pabora Ne 4 1o
TeMe "[losiyyeHue yrieKucioro
rasa. KauectseHHas peakius Ha
KapboHaT-voH"

https://m.edsoo.ru/G2HZXQGCS8

39

[TepBoHauanbHbIE TIOHATHUS 00
OpraHUYeCcKHX BelllecTBax Kak 0
CoeJMHeHUsIX yTrepoja

https://m.edso0.ru/30TIZ109Z

40

KpemHuii u ero coejiHeHust

https://m.edsoo.ru/75JXNHO0I8

41

[MTpakTrueckast pabota Ne 5.
PellieHre 3KCIIepUMEeHTaTbHbIX
3a/1au 110 Teme «BaxkHefiive

https://m.edsoo.ru/O7E8D0D77Z



https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/G2HZXQGC8
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HeMeTa/UIbl U UX COeJHHEeHUA»

42

KonrposbHast pabota Ne3 1o
TeMe «BakHelIIie HeMeTasUTbl U
UX COe/IHEeHUs»

https://m.edsoo.ru/S85J9UGH3

43

OO0r11ast XxapaKTepuCTUKA
XUMHUUECKUX 3JIeMEeHTOB —
MeTas/u10B. MeTasinyeckast CBsI3b
Y MeTaJl/inuecKas
KpHUCTa//INYeCKas pelléTKa.
du3nueckKre CBOMCTBA MeTaslJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XyMuyeckKue CBOMCTBa
MeTaJlJIOB. DJIEKTPOXUMUYECKUI
PSI/i HalIpSDKeHUH MeTasl/ioB

https://m.edsoo.rt/Z7YRNPAEW

45

OO61me criocoObl TIOTyUYeHUsT
MeTasiioB. CruiaBbl. BerancieHus
0 YPaBHEHUSIM XUMUUECKUX
peakLyii, eC/i1 OJIVH 13
peareHTOB COZEP)KUT TIPUMeCcH

https://m.edsoo.ru/G54GDQI2D

46

ITonsiTHe 0 KOPPO3UM METa/IJIOB

https://m.edsoo.ru/4FIGDOWOW

47

[IesiouHbIe MeTaJITbI

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/I,Z[LI W TUPOKCHUABI HATPUA U
Ka/Ths

https://m.edsoo.ru/Q4DX0G3U9

49

[IlenouHoO3eMe/ibHbIE MeTalIbl —
Ka/bI[M U MarHUi

https://m.edsoo.ri/REOCDY0K6

50

Baxknetliivie coeiHeHUs
KaJTbLUsi

https://m.edsoo.ru/CJR96CMZA

51

O06o006111eHMEe ¥ CCTeMaTH3al[Hs
3HaHUU

https://m.edsoo.rt/O5PXGG1BE



https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/G54GDQI2D
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https://m.edsoo.ru/S85J9UGH3

52

JKECTKOCTh BO/IbI M CIIOCOOBI eé
yCTpaHeHust

https://m.edsoo.ru/WEMBFTTTP

53

[MpakTrueckast pabota Ne 6 o
TeMme "JKECTKOCTb BOABI U
MeTO/bl eé ycTpaHeHus"

https://m.edsoo.ru/NF1ROKB8J

54

AJTIOMUHUN

https://m.edso0.ru/9ZJ8RD1TV

55

AmdoTepHble CBOMCTBA OKCHA U

TU/IPOKCH/IA

https://m.edsoo.ru/NISKIIOJ5

56

Kene3o

https://m.edsoo.ru/F20NJR5SR

57

OKCH/Ibl, TUIPOKCH/IBI U COJH
xxene3sa (II) u xxenesa (I1I)

https://m.edsoo.ru/IRTUBLAMP

58

O06o011IeHMEe U CHCTeMAaTH3alUst
3HaHUM

https://m.edsoo.ru/NAON6HGKZ

59

[MTpakTrueckas pabota Ne 7.
PeriieHue 5KCriepUMeHTaTbHBIX
3a/lay 1o TemMe «BakHeIMe
MeTaJlJibl ¥ UX COeTUHEHUS»

https://m.edsoo.rui/ZN7G0QSMX

60

BbluncieHus o ypaBHeHUsIM
XUMHYECKUX PeakLn, eciu
OJJUH W3 peareHToB /|aH B
W30BITKE VT COZIEPXKUT
rpuMecu. BeruncieHus
MacCCOBOM 0/ BbIXOJa

NIPOAYKTa peakLyy

https://m.edsoo.ru/AYD2HESIY

61

O06o006111eHre ¥ CCTeMaTH3al[s
3HaHUU

https://m.edsoo.ru/B8T9VTKOP

62

KonTponbHast pabota Ne4 1o
TeMe «BakHelire MeTabl U

https://m.edsoo.ru/703C804GN



https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/WFMBFTTTP

HNX COeaHEHUA»

BEU_[eCTBa N MaTepHuaJibl B

63 . 1 https://m.edsoo0.ru/OFI32JMTO0
TOBCeJHEBHOM »KU3HU UejioBeKa
XuMHueckoe 3arpsis3HeHue

64 . P 1 https://m.edsoo.ru/9ANGYEYQI
OKpY’Karolller cpefibl
Posibs xviMuu B perieHnu

65 1 https://m.edsoo.ru/18Q203Y 28
9KOJIOTMUeCKUX TIpobieM
Pe3epBubiil ypok. Obo0ILIeHEe U

66 P yp f‘-l 1 https://m.edsoo.ru/DT1BAS5U4
CcrCTeMaTH3al[ys 3HaHUM
PesepBHbIN ypoK. O000IIeHNe U

67 P yp E‘—I 1 https://m.edso0.ru/P52TJZNXV
CHUCTeMaTH3aIus 3HaHUH
PesepBHbii ypok. O000II[eHNe U

68 P yp \L"—l 1 https://m.edsoo.ru/TMK36TJZG
CHUCTeMaTH3aIs 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IBTATAM OCBOEHUSA

OCHOBHOU

OBPA30OBATEJ/IbHOM ITPOI'PAMMBI

8 KV/IACC

Kop
npoBepsieMoro
pe3y/jbTara

HPOBEPHEMLIE npeaMeTHbI€e pe3y/ibTaThl 0CBOCHUSA OCHOBHOM
06p&3OBaTEJ'IbH0ﬁ nporpamMmbl OCHOBHOI'O 06]1[61"0 06p33OBaHI/IH

1

I1o Teme: <<HepBOHaanIBHbIe XUMHUYeCKHe IoHATHUA»

1.1

pPacKpbIBaTb CMBIC/I OCHOBHBIX XHMHUYECKHUX TIOHSATHH: aTom,
MOJIEKYyJla, XUMHUECKWM 3/IeMEHT, TPOCTOe BeIeCcTBO, CI0XKHOe
BeIlleCTBO, CMech (OJHOpPOJHAasE M HEOJHOPOJHasi), BaJeHTHOCTb,
OTHOCHTE/IbHAsi aTOMHasi W MOJIEKYy/IsipHas Macca, KOJIMUeCTBO
BellleCTBa, MO/b, MOJIIDHas Macca, MaccoBasi [0/si XHMHUeCKOro
3/IeMeHTa B COeJVHEHUM, MOJSIPHBbIA 00BEM, XUMUUecKas peakius,
KiaccuduKalys — peakiUil:  peakl[UM  COeJAVHEHHs,  peakLUu
pa3/io’KeHus, peakLUWu 3aMellleHusi, peakluu oOMeHa, 35K30- W
SH/I0TepMUYeCKHe peaklUuu, TerioBod 3(d@eKT peakiydd, pacTBOp,

MaccoBas [10J1s BelllecTBa (MPOLeHTHasl KOHLIEHTpalLKsi) B pacTBOpe

1.2

WIFOCTPUPOBATE B3dWMMOCBA3b OCHOBHBLIX XWMHYECKUX MOHATUU U

MPUMEHSITb 3T MOHSTHUS NPY OMKUCAHWY BeleCTB U UX MpeBpallieHui

1.3

HCII0/Ib30BATh XUMHWYECKYIO CHMBOJIMKY i1 COCTaBJ/IEHWA (bOpMYJ'I

BelecTB U ypaBHEHI/Iﬁ XUMHUUYeCKHUX peaKL[I/Iﬁ

1.4

PaCKphbIBATb CMBICJI 3dKOHOB COXpdHEHUA MdCChbI BeleCTB,
MNOCTOAHCTBA COCTdBd, dTOMHO-MOJIEKY/IIDHOI'O Y4Y€HHs, 3dKOHAa

ABorazipo

1.5

onpenessaTb Bad/IEHTHOCTb dTOMOB 3/IeMEHTOB B 6I/IHaprIX

COeIMHEeHUAX

1.6

K/accuULMPOBaTh XUMHUUeCKHWe peakluu (M0 YMCIy U COCTaBy

yUaCTBYIOIIUX B PeaKLUU BeleCTB, 110 TerIoBoMY P heKTy)

1.7

BBIUUC/IATE OTHOCUTE/IbBHYIHO MOJIEKYJ/IADHYIO W MOJIADHYHO MacCChI




BelecTB

1.8

BBIUMC/ISITh MacCOBYIO JIO/II0 XMMUUECKOTO 3/eMeHTa Mo ¢opMmysie

coeJluHeHUs,

1.9

BBIUKC/ISITH MAaCCOBYHO JIOMTIO BeIlleCTBa B pacTBOpe

1.10

NIPUMEHSITh eCTeCTBeHHOHAYUHble METO/IbI TI03HaHUsI — HabJFofieHue,
vu3MepeHWe,  MOjleJIMpDOBaHWe,  JKCIlepUMeHT  (peajbHbIM U

MBbICJIEHHBIN )

[To Teme: «Ba)kHellIMe Mpe/iCTABUTE/IN HEOPraHUYeCKUX BeLeCTB»

2.1

PaCKpbIBATE CMBICST OCHOBHBIX XWMHWYECKUX TIOHSITHIA: OKCH[,

KHCJ/I0Ta, OCHOBaHue, CO/b

2.2

orpefiesisiTb TIPUHA/|IE)KHOCTb BeILleCTB K OMpefie/IEHHOMY K/accy

coeZiiHeHMi 110 (popMyiam

2.3

K]'IaCCI/ICl)I/IL[I/IpOBaTL HeopraHn4YeCKue BeljecTBa

2.4

XapaKTepru30BaTh (OMHUCHIBaTh) 0OIMEe XWMHYeCKHWe CBOMCTBA
BellleCTB pas/IMUHbIX KJIAaCCOB, IMOJTBep)K/as ONUCaHWe MpUMepamu

MOJIEKYJISIPHBIX YPaBHEHHUM COOTBETCTBYIOLUX XUMUUECKUX PeaKLUi

2.5

IMMPOrHO3MPOBATH CBOMCTBA BelecTe B 3dBUCHMMOCTM OT HUX
Ka4eCTBEHHOI'o COCTdBd, BO3MO>XHOCTHU IIPOT€KaHHUA XHUMHWUYECKUX

TIpeBpall{eHUI B Pa3/IMUHBIX YCI0BUIX

2.6

cleloBaTb TpaBW/aM TI0/Ib30BaHUSI XUMMYECKOW TMOCyAOd U
nabopaTtopHeIM 000py/OBaHMEM, a TakKe IpaBWaM oOOpallleHusi C
Bell[eCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU [0 BBITIOJIHEHHUIO
nabopaToOpHBIX XUMUUYECKUX OTBITOB T0 TIOMYYeHUI0 W COOMpaHHIo
ra3oo0pa3HbIX BelecTB (BOAOpPOAAa M KHCJIOpOa), MPUTOTOBJIEHHIO
pacTBOpOB C OmpefileIéHHOM MacCOBOW [l0JIel  pPacTBOPEHHOIO
Bell|eCTBa, M/IaHUPOBaTh Y MPOBOJUTh XUMHUUYECKHE SKCIIePUMEHTHI 10
pacro3HaBaHUIO pacTBOPOB Ie/ioueii U KUCJIOT C TIOMOLIbIO

VH/MKaTOPOB (/1akMyC, (heHONN(TanenH, MeTUIOPaHX U [Ipyrue)

2.7

TIPOBO/IUTH PACUéTHI 110 YPABHEHUIO XUMUUECKOUW peakLvuu

I[To Teme: «Ilepuoguueckuii 3akoH U [lepuoauueckass cucTeMa
xumuueckux 3iemeHToB [I. . MenpgeneeBa. CTpoeHue aTOMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE peakmn»

3.1

PaCKpPbIBATE CMBIC/I OCHOBHBIX XHWMHYECKHX TIOHSITHIA: AAp0 aTOMad,

9JIEKTPOHHBIM CJIOW aTOMa, AaTOMHas OpOWTanb, PaJMyC aToMa,




XUMUYecKasi CBsi3b, TIOJIApHas W HeToJisspHas KOBa/eHTHasi CBsi3b,
3/IeKTPOOTPULIATe/IbHOCTh, WOHHasi CBsI3b, MOH, KAaTHOH, aHWOH,

CTerieHb OKHCJ/IEHUA

3.2 K/IaCCU(PUILIMPOBAaTh XUMUUECKHUE 3/1eMeHThI
OTMChIBaTh W XapaKTepu30BaTh TabiuuHyro ¢Gopmy Ilepuoauueckoit
CUCTEMbl XWMHWUYECKUX 35JIEMEHTOB: pa3/huaTh [OHATHS «TJIaBHast
3.3
noarpymna (Arpymma)» u  «mobouHas moarpymnmna (Brpyrma)»,
«Majble» U «DOJIbIIIE» rnepuoanl
packpeiBaTb cMmbica Ilepuopnueckoro 3akoHa [I.MA. MeHpjeneesa:
34 JleMOHCTPUPOBaTh NTOHUMaHNe MepruonYecKOr 3aBUCHMOCTU CBOWCTB
' XUMUUECKUX 37eMEeHTOB OT HUX To/iokeHUs1 B [lepuoguueckoi
cucreme
COOTHOCUTb  00O3HaueHWs, KOTOpble HWMeTCs B  Tabsmie
«lTeprognueckass  cucremMa  XUMHUYeCcKux  sjemeHtos  [.N.
3.5 MenpeneeBa» C UYWC/IOBBIMU XapaKTEePUCTUKAMK CTPOEHUS aTOMOB
XUMHUYeCKUX S/eMeHTOB (CoCTaB U 3apsifi sifpa, oOljee YKMCIIO
3JIeKTPOHOB Y pacrpejie/ieHre X M0 3J1eKTPOHHBIM CJI05IM)
36 OTIpe/ieNIAThL  CTeMeHb  OKWC/IEHUS  3/IeMeHTOB B OWMHApHBIX
' COeIMHeHUsIX
3.7 orpefiesiiTb BUJ, XWMWUYECKOW CBsA3M (KOBaJeHTHasi W HOHHas) B
' HeOpraHWuyeCcKux COeUHEeHUsIX
9 KJTACC
Kop .
IIpoBepsiemble npeAMeTHbIE pe3y/1bTaTbl 0CBOEHHUS OCHOBHOH
NnpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpaMMbl 0OCHOBHOTI'0 0011iero 006pa3oBaHusi
pe3yjbTara
1 ITo Teme: «BelecTBO U XMUMHUYECKasi peakLvsi»
1.1 pacKpbIBaTb CMBIC/I OCHOBHBIX XUMMWUECKHUX TOHSTUM: pacTBOD,

3/IEKTPOJIUTBI, HEIEeKTPOJIUThI, 3JIEKTPOJUTHYECKas: [JUCCOLALNS,
peaklvu HMOHHOro oOMeHa, KaTaju3aTop, XWMHUYeCKOe paBHOBeCHe,
obparumbie U HeoOpaTHUMbIe peakiyy,
OKUC/TUTE/TbHOBOCCTaHOBUTE/TbHbIE peaKiyy, OKUC/TUTEJTb,
BOCCTAQHOBHTE/Ib, OKHC/IEHHe U BOCCTAHOBJIEHWE, a/jIOTPOIHS,

aMCbOTepHOCTb, XUMHWUYeCKasd CBA3b (KOBaJIEHTHaH, MOHHAA,




MeTaJ’IJ’II/I‘JECKaﬂ), KPpHUCTA/I/IMYEeCKas pELLIéTKa, CIlJlaBbl, CKOPOCTb

XUMHUYECKOM peakLuu

1.2

W/TFIOCTPUPOBATE B3dMMOCBSA3b OCHOBHBIX XHWMHWYECKUX TIOHATUA H

MMPUMEHATH 3TU MOHATHA IMPU OIMNMMCAaHWU BEIeCTB U UX HPEBpaLLIEHI/Iﬁ

1.3

COCTaBJIATb YPaBHEHUS 3/IeKTPOJUTUUECKOW AUCCOLMALUM KHUCIOT,
1iesi0uerd U CoJiel, TOJIHble U COKpalléHHble ypaBHEHUSl peaklui

MOHHOT0 0OMeHa

1.4

PaCKpbIBATE CYHIHOCTb OKUC/IUTE/IbHO-BOCCTAHOBUTEJ/IBHBIX peaKL[I/Iﬁ

TIOCPeZICTBOM COCTaBJIeHUsI 37IEKTPOHHOTO OanaHca 3TUX peakLui

1.5

MIPOBO/IUTH PACUETHI 110 YPABHEHUIO XMMUUECKOU peakLiiu

ITo Temam: «HemeTasibl U WX COeNUHEHUs» U «MeTa/ibl U UX

COoeIMHEHU S

2.1

XapaKTepu30BaTh (OIKChIBaTh) 001Me U crieliuuueckre XUMUUeCKre
CBOWCTBA TIPOCTBIX U CJIOXKHBIX BEI[eCTB, TIOATBEP)KJasl OIMCaHUe
MpUMepaMy MOJIEKYJIIPHBIX Y MOHHBIX YPaBHEHHWH COOTBETCTBYHOIIUX

XUMHUYECKUX peakiuii

2.2

COCTaBJIATb YpaBHEHUs peakLii, MOATBep)KJarolMX CylleCTBOBaHHe

FeHeTUUeCKOM CBSI3U MEXAYy BelleCTBaMU PA3/IMYHbIX K/1aCCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT WX CTPOEHUS,
BO3MOXXHOCTH TPOTeKaHHs XUMHUUYECKUX TIpeBpalljeHUi B pa3/M4HbIX

YCIOBUSIX

24

C/lefioBaTh  TIpaBWIaM  TIOJIb30BaHUS  XMMHUYECKOW TIOCYJOM W
nabopaTopHbIM 000py/IOBaHWEM, a TakK)Ke IIpaBWIaM OOparieHus C
BeIleCTBAMH B COOTBETCTBUM C WHCTPYKLUSIMH TIO BBITIOJTHEHUIO
71ab0paTOPHBIX XMMHUUYECKUX OIBITOB TIO TOJYYEHUIO U COOMpaHHUIO

ra3000pa3HbIX BellleCcTB (aMMHaKa M yrIeKUC/I0ro ra3a)

2.5

TIPOBOJUTL  peaklWd, TOATBEpP)KAAIOIHe KaueCTBEHHBIM COCTaB
Pa3/MUHBIX BEIIeCTB: paclo3HAaBaTh OIBITHBIM TIYTEM XJIOPH/[-,
Opomuza, womup, KapboHar, docdar, cumMKar, Cysabdart,
T'MJPOKCHUAMOHBI, KaTHOHBI aMMOHHSI, MOHBI M3YYeHHBIX METaslIOB,

MPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPraHUUeCKHX BeIlleCTB

[To Teme: «XuMus U OKpysKaroljas cpesa»

3.1

pacKpbIlBaTb  CMBICI OCHOBHBIX XUMHuecKux moHstuu: [I11K

BeleCTBa; KOPpO3us MeTa/1J710B




3.2

MPUMEHATh OCHOBHBIE OIEpPAIl[Ud MbICUTEILHOW [eSITeTbHOCTH —
aHa/M3 W CHWHTe3, CpaBHeHWe, 0000IeHNe, CUCTEMaTHU3AIHIO,
BbISIB/IEHWE TIPUUMHHO-CIEJICTBEHHBIX CB3eM — /IS U3yueHus
CBOMCTB BeIIECTB M XMMHUYECKUX pEaKLMH; eCTeCTBeHHOHAyYHbIe
METOZbl TI03HAHUS — HaOJIoZieHne, W3MepeHWe, MO/e/TMPOBaHue,

9KCIepuMeHT (peasibHbIN U MbIC/IEHHBIHN)




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

8 KV/IACC

Kop

IIpoBepsieMblii 371eMeHT CO/ieP)KaHUA

1

HepBOHa‘-IaJ'IbHBIe XHUMHU4YeCKue roHATHUdA

1.1

[Ipegmer xumumn. Posb XMMHUM B JKU3HM 4esloBeKa. XMMHS B CHUCTeMe Hayk.
Tena u BewjectBa. PU3MYeCKre CBOWCTBA BeleCcTB. ArperaTHOe COCTOSIHUE

BeLLeCTB

1.2

ITonsiTue o MeTO/iaX IMO3HAHHA B XUMHUMU. Yucteie BeleCTBa U CMeCH. Cnoco0Osbl

pasziesieHusi cMecen

1.3

ATOMBI U MOJIEKY/JIBI. Xyumuueckrde 3jieMeHThl. CHMBOJBI  XUMMUECKHUX

3/1eMeHTOB. [IpoCThIe U CI0’KHbIe BeljecTBa. ATOMHO-MOJIEKY/ISIPHOe YUeHHe

1.4

XumMuueckast q)opMyna. BaneHTHOCTL aTOMOB XHMHUUECKHX 3/IEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BellecTB. OTHOCUTe/NbHAs dTOMHas Macca.
OTHOCUTeNbHas MOJIEKYJ/IApHAas Macca. MaccoBas A0JI1 XUMHUYEeCKOTI'o 3/IEMEHTa

B COeJMHEHNHN

1.5

KomuuectBo BemectBa. Mosb. MosisipHass macca. B3auMOCBSI3b KOJIMYECTBa,
Macchl W 4YMC/a CTPYKTYPHBIX eAWHUI] BellecTBa. PacuéTthl mo dopmynam

XUMHNYeCKHUX COG,Z[I/IHEHI/If/'I

1.6

dusuyeckrue U XUMUYeCKUe sBjIeHUs. XUMUYecKas peaklis U eé INPU3HaKU.
3aKOH COXpaHeHHUsl Macchl BelljecTB. XUMuueckre ypaBHeHus. Knaccudukauus

XUMHAYeCKUX peakiui (coeiMHeHUs], pPa3/ioyKeHusl, 3aMellleHus, 0OMeHa)

1.7

XHUMUUECKUM IKCIIePUMEHT: 3HAaKOMCTBO C XMMHYeCKOM MOCY/J0M, C MpaBUIaMU
paboTel B Jaboparopud W TpuémMamMu obpaijeHWss C J1labOpaTOPHBIM
obopyJioBaHHEM, H3yueHMe U OmnucaHue (U3NUecKuX CBOUCTB 00pasloB
HEOpraHWYeCKUX BellecTB, HabmogeHWe (u3nyecknx (T/1aB/ieHHe BOCKa,
TasiHUe Jib/la, paCTHpaHKe caxapa B CTyMKe, KUIeHHe U KOH/eHcalysl BOJbI) U
XUMUUeCKUX  (TOpeHHWe  CBeud, TIpOKa/JvMBaHHWe MeJHOW  TPOBOJIOKH,
B3aUMO/ICMICTBHE Mejla C KHUCJIOTOM) sIB/IeHWH, HaO/I0JeHHe U OINMCaHHe
MPU3HAaKOB T[POTEeKaHWS XMMHUYECKUX peakUMid (pasno)keHue caxapa,
B3aUMO/IEWICTBME CEPHOM KUCIOTBI C XJIOPUJIOM Oapusi, pa3/ioXKeHHue
rugpokcuza Meau(ll) mpy HarpeBaHWH, B3aUMO/JEMCTBHE >Kejle3a C paCTBOPOM

com meu(Il), u3ydyeHnue crocoboB pa3zesieHus: cMecel (C TTOMOL[BI0 MarHuTa,




¢bunbTpOBaHMWe, BbITIapMBaHWe, AUCTWUIALIMS, Xpomarorpadus), TpoBejeHHe
OUMCTKY TTIOBAapEHHOM COJTH, HaOJTI0/IeHre U OTTUCAHKE Pe3yJ/IbTaTOB TIPOBe/IeHUsT
OTbITa, WITIOCTPUPYIOLLET0 3aKOH COXpaHeHWsl MacChl, CO37laHHe MoZesieit

MOJIeKY1 (I1apOCTeP>KHEBbIX)

BakHeli111e nipeicTaBUTe/IM HEOPraHUYeCKUX BelleCTB

2.1

Bo3nyx — cmech rasos. CocraB Bo3gyxa. Kuciopog — 371eMeHT U IIpPOCTOe
BellecTBO. Haxoxk/ieHue Kucsiopojia B mpupojie, ¢u3nyeckrue U XUMHUUECKUe
cBoMcTBa (peakiuu ropenust). Okcugpl. ITpuMeHeHne kucjaopoga. CriocoObr
TOJTyYeHUs] KHUCI0posia B JlabopaTopuM ¥ TMPOMBIIIIEHHOCTH. KpyroBopoT

KUC/opo/ia B ipupogie. O30H — aioTporHas MoArdYKaLys KUC/I0poja

2.2

TeroBoit 3¢deKkT XMMHUUYeCKOl peakliuM, TEPMOXUMHUUECKHe YpaBHEHUS], IK30-
Y SHI0TepMUYeCcKre peakiiuu. TOMIMBO: yroJib U MeTaH. 3arpsi3HeHue BO3/1yXa,

ycuaeHre TapHUKOBOTO 3¢ deKkTa, pa3pylieHre 030HOBOTO C/I0sI

2.3

Bogopog, — anemeHT 1 mpocroe BeljecTBo. HaxoxzeHue Bogopoja B MPUPOZe,
¢u3rueckvie W XMMUYECKHWe CBOMCTBA, TPUMeHEeHHe, CIIOCOObI TOTydYeHMUsI.

KucnioTs! 1 conmm

2.4

MonsipHbiii 00bEM Tra30B. PacuéThl 1o XUMUUeCKHUM ypaBHEHUSIM

2.5

®usnueckue CBOWCTBAa BoJbl. Bojga Kak pacTBopuTesib. PacTBOpBI.
HacslmieHHble 1 HeHachIeHHbIe PacTBOPLI. PacTBOpUMOCTE BelleCTB B BOJeE.
MaccoBasg [0/l BelecTBa B pacTBope. XHMHYeCKHWe CBOWCTBA BOJbL.
OcHoBaHud. Posb pacTBOpOB B IpUPOJE U B JKU3HU uejoBeka. Kpyrosopor
BOAbl B TIIpUpofie. 3arpssHeHve IIPUPOAHBIX BoZ. OxpaHa M OYMCTKa

TIPUPO/IHBIX BOJ,

2.6

Knaccudukanys HeopraHuueckux coeauHeHuit. Oxcugpl. Knaccudukaims
OKCHJIOB: coseobpa3ytoiijie (OCHOBHBbIE, KHUC/IOTHBIE, aM(OTepHbIE) W
Hecosieobpa3yromue. HomeHKnatypa okcuioB. dusnueckre U XUMHYECKHe

cBoMCTBa OKCcH/OB. [ToyueHre OKCHOB

2.7

OcHoBanus. Kraccudukanpysi OCHOBaHMM: IIEI0YM U HEpacTBOPUMBIE
ocHoBaHUsl. HoMeHknaTtypa ocHoBaHuM. Pusnyeckre U XMMUUYeCKUe CBOMCTBA

ocHoBaHu. [TonyueHnne ocHOBaHNM

2.8

Kucnotsl. Knaccudpukanms kucior. HomeHknaTypa Kuciaor. ®usuueckue u
XUMHUUeCKHWe CBOWCTBa KMC/IOT. Psn aktuBHOcTM MetamnoB H.H. Bekerosa.

[TonyueHue KUC/IOT

2.9

Comu. Homenknarypa coned. ®usnuyeckue M XMMHYeCKHUe CBOWCTBA COJIEH.




[TonyueHnue coseit

2.10

I'eHeTHUecKas CBSI3b MeXAy Ki1dCCdMU HEOPraHUYeCKUX COEAI/IHEHI/Iﬁ

2.11

XUMUYEeCKMM  SKCIIEDUMEHT: KaueCTBEHHOe  Ompejie/ieHHe  COJeprKaHusi
KWC/IOpOJia B BO3ZyXe, TMoOjydyeHHe, coOuMpaHWe, pacrio3HaBaHWe U HM3yUeHHe
CBOWCTB KUC/I0PO/a, Hab/roieHre B3auMO/IeNCTBUS BellleCTB C KHUCIOPO/OM U
yCJIOBUSI BOSHUKHOBEHUS U TIpeKpallleHusi ropeHus (Tio)kapa), 03HaKOMJIeHUe C
oOpasljaMyd OKCH/IOB W OIKMCAaHWe WX CBOKMCTB, TM0JyyeHHe, cCOOUpaHue,
pacrio3HaBaHWe W H3yyeHUe CBOMCTB BOJOpOJAa (ropeHue), B3aUMOJeWCTBUE
BoZiopoZa ¢ okcuzpoM Meu(1l) (Bo3MOXXHO MCMOIb30BaHME BHUleOMaTeprasioB),
HabsmozieHre 00pa3lioB  BeIllecTB KOJMYeCTBOM 1 MOJb, HCC/Ie[oBaHUe
0CcOOEeHHOCTeM pAaCTBOPEHHWsS BeIeCTB C Pa3UYHOM PAaCTBOPHUMOCTHIO,
MIPUrOTOBJIEHME PAacTBOPOB C OMpeje/léHHONM MacCOBOM [j0Jiel paCTBOPEHHOIO
Bell|eCTBa, B3aWMOJENCTBUe BOJAbI C MeTa/uylaMd (HaTpUeM U KasibLiueMm)
(BO3MOXKHO MCIO/Mb30BaHWE BHJEOMaTepuasaoB), OIpeJesieHle pacTBOPOB
KUC/IOT W II[eJioueil C TIOMOINbI0 WHAMKATOPOB, WCC/IeJoBaHWe 00pasioB
HEOPTraHWYeCKUX BeIeCTB PAa3/MUHBIX K/acCoB, HaO/rO/leHue W3MeHeHUs
OKpPaCKM HWH/JMKaTOpPOB B pacTBopax KWCAOT W LIeJioveld, U3yueHue
B3aumo/eiicTBusi okcruga Meau(Il) ¢ pacTBopom cepHOM KUC/IOTBI, KUCJIOT C
MeTaJl/laMH, peakKliii HelTpau3aliiu, TojiyueHrne HepacTBOPUMbIX OCHOBAHUM,
BbITECHEHHWE OJHOrO0 MeTaijla JpPyrMM U3 pacTBopa CO/W, pelleHue
9KCTIepUMeHTabHBIX 3a/lau M0 TeMe «BakHelillMe KacChl HeOpraHUUeCKUX

COoeITMHEHUI»

[Tepuroanueckuii 3akoH U [leproanueckas cucTeMa XMMUYECKUX 3/1EMEHTOB
O.N. Menpeneesa. CTpoeHre aTOMOB. XvMUYecKasi CBA3b. OKHC/IATe/IbHO-

BOCCTaHOBUTEJ/IbHbIE PedKIIUKN

3.1

IlepBble TOMBITKM KaacCU(pUKaLMM XUMHWYeCKUX 3jeMeHTOB. IloHsTHe O
IpyMnIax CXOAHbIX 37eMeHTOB (Ille/IoYHble U IIleJIOYHO3eMeslbHble MeTaslfbl,
rajioreHbl, WHepTHble Ta3bl). ODJieMeHTbl, KOTOpble 00pa3yrT amdoTepHbie

OKCH/Ibl U TUZIPOKCU/IbI

3.2

[Tepropnuecknii 3akoH. Ileproanueckas cuctema XUMHUYeCKUX y1eMeHTOoB [ 1.
MeHpeneeBa. KopotkonepuogHas U JJTMHHOTIepUOJHAas hopmbl
[Tepyoanueckoid CHUCTeMBbI XUMHUYeCKUX 3yieMeHToB [I.MI. MeHeneeBa.
[Teprogbl ¥ rpynmnel. @U3MYECKUMM CMBIC/ MOPSIAKOBOIO HOMepa, HOMEpPOB

repuo/a v rpymibl 371eMeHTa

3.3

Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M30Tornbl. O/ieKTpoHbl. CTpoeHue




3JIEKTPOHHBIX 000/104eK aTOMOB TepBbix 20 XUMMUYECKHUX 3/1€eMEeHTOB
[Tepnopgnueckon cuctemsl I.W1. MeHnpeneeBa. XapakTepucTUKa XUMHUUYECKOTO

37IeMeHTa 10 ero rnosiokeHuto B [lepuoguueckoii cucreme /1.M1. MeHjeneeBa

3.4

3aKOHOMepHOCTI/I N3MEHEHUA pPaguyCd daTOMOB XWMHUYECKUX 3JIEMEHTOB,
MeTa/UTMUeCKUX W HeMeTa//TMUeCKUX CBOMCTB II0 rpymnraM #W I1epruojam.
3HaueHUe HepI/IO,ELI/I‘—IeCKOI‘O 3dKOHd U HepI/IO'I[I/IquKOI‘/JI CHUCTeMbl XMMHUUECKHUX

3/IeMeHTOB /i1 pa3BUTHSl HayKu U mpakTuku. .M. MeHjeneeB — yuéHbId U

rpaXkaHuH

3.5

Xumuueckass CBs3b. KoBajieHTHas (HOJIHpHaH n HeHOJIHpHaH) CBA3b.

SJIEKTPOOTPI/IL[EITEJII:HOCTI: XUMMHUECKUX 3/1eMeHTOB. VIoHHas1 CBsI3b

3.6

Crenedb okucaeHust. OKUC/IUTe/TbHOBOCCTaHOBUTETLHEIE peaKLuu. HDOHECCLI

OKHC/IeHUSI U BOCCTaHOBAeHUA. OKHUCAUTENN U BOCCTAaHOBUTE/IN

3.7

XUMUYeCKU HSKCTIepUMEeHT: u3ydyeHHe 00pa3lioB BeIIeCTB MeTaljioB M
HeMeTas/IOB, B3auUMO/elCTBUe THJPOKCH/A LIMHKAa C pacTBOpaMu KUCIOT U
1jesiouel, IpoBe/ieHre OMbITOB, WIIIOCTPUPYIOLUX MPHUMepbl OKUC/IUTE/IbHO-

BOCCTAaHOBHTE/IbHBIX peaKL[I/Iﬁ (FOpEHI/Ie, peaKLKM pad3/10’KeHUH, COE,E[I/IHGHI/IH)

9 K/IACC

Kopg

HpOBEpﬂEMbIﬁ 3JIEMEHT CO/i€PKaHUA

BeiiectBo 1 xumunyueckas peakuys. [loBropenue

1.1

[Teproanueckuii 3akoH. [leproguyeckas cuicteMa XUMUUeCKUX 371eMeHTOB []. 1.
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEDHOCTM B MW3MEHEHWU CBOWCTB
XUMHYECKUX S/IEMEHTOB TMepBbIX TPEX MEepUOJOB, Kaius, KalbLUsl U HX
COeIMHEHUM B COOTBETCTBUU C TIOJIOXKeHWeM 37eMeHTOB B [lepuoguueckoit

CHUCTeME U CTPOEHHEM HUX aTOMOB

1.2

CrpoeHure BelleCcTBa: BU/bl XUMUUYECKOM CBs3U. THUIbI KPUCTALTMUECKUX
PEeIIETOK, 3aBUCMMOCTh CBOMCTB Bell[eCTBA OT THIa KPUCTA//TMUECKOM peIléTKy
Y BUjla XUMHUecko cBsizu. Knaccudukaliyis 1 HOMeHK/IaTypa HeopraHuyecKux
BelllecTB (MeXAyHapoJHasi U TpYMBUaJ/ibHasi). XUMUUECKHe CBOMCTBA BeLECTB,
OTHOCSIIIIUXCSL K  PA3/MUHbIM  KjacCcaM HeOpraHh4yecKux COeJUHEeHUM,

reHeTruyecCkas CBA3b HEOPraHWYeCKUX BelljeCTB

1.3

Knaccudukarus XuMryeCKUx peakLyii 10 pa3IMuHbIM MpU3HaKaM (110 YKCIy U

COCTaBY YuaCTBYIOIIMX B PpeaklMU BeIeCTB, MO0 TeryioBoMy 3ddekrty, 1o




V3MEHEHUIO CTereHell OKHUC/IeHUs] XMMHUYeCKUX 3/IeMEHTOB, 10 00paTMMOCTH,
10 yvyaCTHIO KaTaiusaTopa). OK30- M 3HAOTepMHUeCKHe  peaklUy,

TEPMOXUMHNYECKHE YDaBHEHUS. ITonusTue o CKOpPOCTH XUMUUECKOU peakuun

1.4

ITonsaTue o6 O6paTI/IMbIX n HEOGPaTI/IMBIX XUMHWUYECKUX peaKlUdaXx. ITonsiTue o
FOMOT'€HHBIX W I'€TE€POr€HHbIX pedKIUAX. IToHsiTHe O XMMHUECKOM PaBHOBECHHU.
CDEIKTOPBI, B/IMAIOIME Had CKODPOCTb XUMUUECKOU peakKlihn M TI10JI0OKEHHUEe

XHMMHNYE€CKOI'0 paBHOBeCHA

1.5

OKUC/INTe/IbHO-BOCCTAaHOBUTE/IbHBIE  peakLiuy, 3/1eKTPOHHBIN banaHc
OKMCJ/INTeIbHO-BOCCTAHOBUTE/IbHOM  peakuuu.  CocTaBjieHHWe  ypaBHeHWUU
OKHC/IUTe/IbHO-BOCCTAHOBUTE/IBHBIX peakLiMid C HCIO/Ib30BaHUMEM MeToZa

3JIEKTPOHHOTO OasiaHca

1.6

Teopusi 37eKTPOIMTAYECKON [UCCOLMALIUA. DJIEKTPOJUTBI U HE3IeKTPOJIUTHI.
Kartronbl, aHMOHBI. MeXaHU3M JUCCOLIMAI[MN BeIeCTB C pa3TUUYHbIMU BHAAMU
XUMUUeckoi cBsi3u. CreneHb auccoraniui. CUibHBIE U C/labble 3/1eKTPOJIUTHL.
Peakiium MOHHOTO OOMeHa. Y C/IOBUSI TIPOTEKAHHUSI peaki[iii MOHHOTO OOMeHa,
TIOJTHBIE W COKpAIlléHHbIe WOHHbIE ypaBHeHWs peakiuil. CBOMCTBa KHCJIOT,
OCHOBAaHMH U COJIel B CBeTe TIPe/CTaBlIeHUN 00 3IeKTPOIMTHUYECKOMH

nvccoraly. KauectBeHHble peakijiy Ha MOHBL. [ToHSITHe 0 TUApo/M3e coen

1.7

XUMUUEeCKUM SKCIIePUMEHT: O3HAKOMJIEHHE C MOZEe/SIMA KPUCTa/UTMUeCKUX
pelléTOK HeopraHWYecKuX BelleCTB — MeTa/uIoB U HeMeTa/uioB (rpaduta u
ajiMasa), CJIOKHBIX BeIecTB (X/OpHAA HaTpHs); MCCIefOBaHHE 3aBHCHMOCTU
CKOPOCTH XUMHUECKOW peaklud OT BO3/€HCTBHUS pa3MWuHbIX (HaKTOPOB;
WCCTe/JOBaHWe  3/IeKTPOTIPOBOJHOCTH  PacTBOPOB  BeIIeCTB,  Mpoijecca
JIMCCOIMAllMM  KUC/OT, IIe/ioueld W coneit  (BO3MOKHO HCIIO/Ib30BaHUe
BU/IEOMaTepPUaiOB); TPOBeJleHHe OMbITOB, W/UIFOCTPUDPYIOLIUX TPU3HAKU
TIPOTeKaHHsI peaklivii HOHHOrO obMeHa (0bpa3oBaHHe OCa/iKa, BbIJe/IeHHe ra3a,
oOpa3oBaHHMe BO/Ibl); OIBITOB, W/UTFOCTPUPYIOIIMX TPUMEPhI OKHCTUTETHHO-
BOCCTAHOBUTE/bHBIX peakiiii (TopeHUe, PeaKIMM pa3/io’KeHHUs, COeJUHEeHMUs);
pacro3HaBaHe HEOPTaHWYeCKHX BEIeCTB C TIOMOII[bI0 KaUueCTBEHHBIX PeaKLni

Ha WMOHBI; pellIeHUE SKCIIEPDUMEHTA/IbHBIX 3a4a4

HemeTanne! u ux CoearMHEeHUA

2.1

OO6imiast  xapakTepucTuka rajoreHoB. (Oco0OeHHOCTH CTpOeHHsi aTOMOB,
XapakTepHble cTereHu okucieHusi. CTpoeHue U ¢pu3nueckre CBOMCTBA MPOCTHIX
BellleCTB — rajoreHoB. XuMHYeCcKde CBOMCTBa Ha IIpUMepe  xJopa

(B3aMMO/IeliCTBUe C MeTaj/ylaMW, HeMeTa/l/laMH, IIjesiodamu). XJIOPOBOZOPO/.




CossiHas KMC/I0Ta, XUMUYeCKHe CBOMCTBA, [o/lydyeHue, puMeHeHue. [leiicTBre
XJIopa ¥ XJIOPOBOJOPO/A Ha OpPraHU3M 4YesioBeKa. BakHelllline XI0pUJbl U UX

Hax0’K/[eHHe B MpUpo/ie

2.2

OObmiast xapakTepucThka 3neMeHTOB VIA-rpymrbel. OcobeHHOCTH CTpOeHust
aTOMOB, XapaKTepHble cTerleHW okucyieHus1. CTpoeHWe U (u3nyecKue CBOMCTBA
MPOCTBIX BeIeCTB — KWUCAOPOAAa W Cepbl. AJIJIOTPOMHbIE MOAU(UKALIMN
KUC/IOpoJla U cepbl. XUMUUYeCKre CBoWcTBa cepbl. CepoBOJOpOJl, CTPOEHUe,
¢usmueckve M XUMHUYecKHe CBOMCTBA. OKCHJBI Cepbl KakK Ipe/CTaBUTeNN
KUCJIOTHBIX OKCHZAOB. CepHasi KMC/IOTa, (U3NUecKhe U XMMHUYeCcKre CBOWCTBA
(oO1Me Kak TpefCTaBUTENs Kjacca KUC/IOT U crieljuduueckre). XuMUUeCKHe
peakiiu, Jie)kalliie B OCHOBE TMPOMBILUIEHHOTO Crocoba Moy4YeHusl CepHOM
KUCIOThI. [IpuMeHenue. Cosivd CepHOM KMC/IOTHI, KayeCTBeHHasl peaklvs Ha
cynbdar-uoH. HaxoxeHre cepbl U eé coelMHEHUN B mpupoje. XUMUUeCKoe
3arpsi3HeHre OKpY)Karollel cpefbl COeJUHEHUSIMU cepbl (KUCIOTHBIE JOXKIU,

3arpsi3HeHUe BO3/yXa U BOJJOEMOB), CTIOCOOBI €ro Mpe[0TBpaIleH s

2.3

OOmmiasi xapakTepucThKa 3/eMeHTOB VA-rpymnmbl. OcoOeHHOCTH CTpOeHust
aTOMOB, XapaKTepHbIe CTeleHU OKUC/IeHUsl. A30T, paclipoCcTpaHeHUe B MPUPOJe,
¢u3nyeckre U XMMUUeCKre CBOMCTBA. KpyroBopoT a3oTa B npupoze. AMMUaK,
ero ¢usuueckre U XMMHUUeCKHWe CBOWCTBa, MoiydyeHue U npumeHeHue. Coau
aMMOHHUsI, UX (uU3MYecKue W XHUMHUYeCKue CBOMCTBA, TpPUMeEHEeHUe.
KauecTBeHHasi peakijusi HA MOHbI aMMOHMs. A30THasi KMCJ/IOTa, e€ ToydyeHue,
busnueckre W XUMHYeCKHe CBoWcTBa (0Ol[Me Kak TIpe/CTaBUTeNs Kiacca
KUACIOT U crneur¢uryeckue). Vcnonb3oBaHWe HUTPAaTOB W COJeld aMMOHMS B
KauecTBe MUHEePaJbHbIX yJ00peHuil. XuMUueckoe 3arpsisHeHHe OKpyyKarollei
cpeJibl COeJUHEHUSIMU a30Ta (KUCIOTHBIE 10X/, 3arpsi3HeHre BO3/yXa, OUBbI

Y BOZI0EMOB)

2.4

docdop, amnorpornHble MoauduKaiuu docdopa, Pusrueckre U XUMHUUECKHe
cBoiictBa. Okcup docdopa(V) u docopHas Kuciora, (usmueckre u
XUMHUUeCKUe CBOMCTBa, monyuyeHue. Mcronb3oBaHue (ochaToB B KauecTBe

MUHepaJIbHBIX YA00peHuit

2.5

OOmjasi xapakTepucTHKa 3/eMeHToB I[VA-rpyrimisl. Oco6eHHOCTH CTpPOeHUs
aTOMOB, XapaKTepHble CTelleHUW OKUC/IeHUs. YTJepoJ, a/IOTPOITHbIe
MoJW(UKaLMK, pacrpocTpaHeHWe B Mpupoje, (ur3NuecKdhe U XUMHUUeCKue
cBoiictBa. Azicopbius. Kpyrosopor yriepozsa B mpupoge. OKcuipl yrieposa,
¥X (U3Myeckue U XUMHUUECKHWe CBOMCTBA, [EMCTBHE Ha >XUBbIEe OPraHU3MBI,

MOoJiy4eHre U MpuMeEHEHHe. ODKOJIOrMYecKue l'IpO6J'I€MI)I, CBsA3dHHbIe C OKCHOM




yrnepoza(IV); rumoresa rio0anbHOTO TMOTeIUIEHUs K/AMMaTa; IapHUKOBBIN
5QQexT. YrospHas KHUCAOTA U e€ CoMu, UX (U3UYecKhe M XUMHUUecKue
CBOWMCTBa, TOyyeHHe W TpUMeHeHHe. KauecTBeHHasi peakijus Ha KapOoHart-
WoHBI. Vcronb3oBaHue KapboHATOB B ObITY, MeAWIMHE, MPOMBILIIEHHOCTH U

CeJIbCKOM XO3dUCTBe

2.6

[TepBOHauanbHBIE TIOHATHS 00 OpraHUUYECKMX BellecTBaX KaK O COeAUHEeHHUsX
yriaeposa (MeTaH, 3TaH, 3TWIEH, alleTWIeH, 3TaHO/, [JIMLEpPUH, YKCyCHas
kuciota). MIX coctaB M xuMudeckoe crpoeHue. [IoHsATHe O OHMOIOTHUECKH
Ba)XXHBbIX BeI[eCTBAax: >XMUpaX, OesKax, yrjieBoJaXx — W WX POJU B JKU3HU
yesioBeka. MarTepuanbHOe €JUHCTBO OpraHWYecKMX U HeopraHuyecKux

coeIMHEeHUM

2.7

KpeMuuii, ero ¢usnueckue ¥ XUMWYECKHe CBOKMCTBA, T[IO/yueHHe W
npumeHeHre. CoefuHeHUs] KpeMHUs B mipupoje. OOiiue mpezcTaBieHus 00
okcuzie kpemuusi(IV) u KpemHMeBo KucaoTe. CUIMKAThI, UX MCIIO/b30BaHKe B
OBITY, MeUIIMHE, TIPOMBIIIIEHHOCTH. Ba)KHeHIII1e CTPOUTE/TbHbIE MaTepHallbl:
KepaMUKa, CTEK/O, I|eMeHT, 0eToH, ene300eToH. IIpobnembl Ge3ormacHOro

HCI10J/Ib30BaHHWsA CTPOUTE/IbHBIX MAdT€PHUA/IOB B HOBCG,Z[HGBHOﬁ JKWU3HHU

2.8

XUMHYeCKUil SKCIIepUMEeHT: u3yuyeHre o00pasljoB HeopraHM4YeCcKHX BelecTB,
CBOMCTB COJISHOM KMCJIOTBI; NIPOBeJileHHe KaueCTBeHHBbIX peakLUd Ha XJI0pHJ-
WOHbI U HabO/OZileHWe TIPU3HAKOB MX TMIPOTeKaHWs; OMbIThl, OTpakarollye
¢u3nyeckre U XUMUYeCKHe CBOMCTBA IajlOreHOB U UX COeIMHeHUN (BO3MOXKHO
WCII0/Tb30BaHUE BH/IEOMaTepHasioB); O3HAKOMJIeHHe C 00pasljamMyd XJIOpH/IOB
(ramoreHu/IoB); O3HaKOMJeHHWe C oOpaslamMu ceppl U €€ CoefMHEeHUSIMU
(BO3MOXHO  WCTO/Mb30BaHWE BHeOMaTepyasnoB); HaO/MoZeHHe Tporecca
o0yrnvBaHus caxapa IoJ, /eiiCTBUeM KOHLIEHTPUPOBaHHOM CEepPHOW KHCJIOTHI;
M3yueHre XUMUYeCKUX CBOWCTB pa30aB/ieHHON CEPHOM KHC/IOTHI, TIPOBe/IeHHUEe
KaueCTBEHHOW peakUWu Ha Cyab(ar-uoH ¥ HabOmoJeHrWe TMpU3HaKa eé
TpOTeKaHusI; 03HaKoMJleHHe C (hr3uUYecKUMH CBOMCTBaMH a30Ta, docdopa U ux
coefuHeHW (BO3MOKHO WCIIOb30BaHWe —BHeoMaTepyanoB), obpa3uamu
a30THBIX U GochopHBIX yA00peHul; monyueHre, coOMpaHue, pacrio3HaBaHUe U
V3yueHue CBOWMCTB aMMMaka; IpOBe/leHHMe KaueCTBEHHBbIX peaklMid Ha HOH
aMMOHHA U ¢ocdaT-MOH ¥ U3yueHHWe TIPM3HAKOB HUX [POTEKaHMUs,
B3aUMO/IeMICTBUE KOHLIEHTPUPOBAHHOW a30THOM KUC/IOTHI C MeZibio (BO3MO’KHO
VICTI0/Ib30BaHMe BHJEOMaTepuasioB); U3yueHue MoJerneld KpUCTa/yInyecKux
pelléTOK anmasa, rpagura, Qy/ulepeHa; O3HaKOM/eHWe C IIPOLeCcCOM

azicopOIy pacTBOPEHHBIX BEL[eCTB aKTWBHPOBAHHBIM VIJIEM U YCTPOWCTBOM




MPOTUBOTra3a; TMojydyeHue, coOMpaHUe, pacrio3HaBaHWe W H3yueHue CBOWCTB
YTJIEKUC/IOTO Ta3a; IpOBeJeHWe KauyeCTBEHHBIX peakiuii Ha KapOoHaT- U
CWIMKAT-MOHbl W H3yuyeHHe I[IPU3HAKOB MUX I[POTeKaHHWs; O3HaKOMJIeHHWe C
MPOAYKLMeN CUIMKATHOW MPOMBILUIEHHOCTH; pelleHre >SKCIeprMeHTalbHbIX

3d/ia4d I10 TeMe «BaxxHee HeMeTalIbl U UX COeIMHEHU S

MeTtannbl ¥ UX COoeIMHEeHUA

3.1

OO011jasi XxapaKTepUCTUKa XUMUUECKHUX 3JIEeME@HTOB — MeTa/VIOB Ha OCHOBAHUHU UX
rnosiokeHuss B [lepuoguueckoid cucTeMe XUMHUeCKUX 3aemeHTOB [I.U.
MengeneeBa u cTpoeHust aToMoB. CTpoeHHe MeTa/l/IoB. MeTtasinyeckast CBs3b U
MeTa/l/inyeckasi KpUCTa/yinyeckasi peléTka. OJIEKTPOXMMUYECKUM  psifj

HarpsbKeHUM MeTaslyioB

3.2

dusnyeckre ¥ XMMHUUECKHe CBOWMCTBA MeTasioB. OOmue criocoObl TOMyueHust
MeTasiioB. [IOHSTHE 0 KOPPO3UM METAJIJIOB, OCHOBHBIE CTOCOOBI 3aLUThI UX OT
koppo3uu. CriiaBbl (CTasb, YyTyH, JFOPATFOMUHUN, OPOH3a) U UX MPUMEHEeHHe B

6bITy U TIPOMBILIIJIEHHOCTH

3.3

[ITenounele MeTas/ibl: nonoxkeHwe B [lepuojyyeckol cUCTeMe XMMHUYECKUX
snemeHToB [I.J1. MeHzienieeBa; CTpOeHUe UX aTOMOB; HaxXOXK[eHUe B IMpUpOJe.
dusnyeckre U XMMUUeCKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKCuzbl U
TUJPOKCUB! HAaTpusi U Kanus. [IpuMeHeHue Ije/IOUHBIX MeTa/VIOB U UX

CcoeIMHEeHUM

3.4

[[esiouHO3emMenbHBIE ~ MeTa//Ibl MarHukd W KajblW: TOJIO)KeHWe B
[Teproanueckoi cucteMe XUMUUeckux 3eMeHToB [1.11. MeHziesieeBa; CTpoeHHe
WX aTOMOB; HaXxOXJeHWe B npupofe. Pusnueckue U XHMHUUECKHe CBOMCTBA
MarHusi U Kajablys. BakHelive coefuHeHUs1 Kanblusi (OKCUJl, THAPOKCUJ,

conu). JKECTKOCTh BO/IbI M CITOCOOBI €€ yCTpaHeHHs

3.5

Amomunuii: monoxxeHve B Ilepuojuueckod cucteMe XMMHUUECKHX 3/1eMEHTOB
O.W. MenpeneeBa; CTpoeHWe aTOMa; HaxoK[eHue B Tipupoze. dusnueckue u
XHUMHUUeCKUe CBONCTBA alfOMUHUsS. AM(oTepHbIe CBOMCTBA OKCHA U THAPOKCHA

A/TFOMHWHHSA

3.6

Keneso: nonoxenve B [lepuoguueckoid cucteMe XUMAYECKUX 371eMeHTOB [1.1.
MeHpeneeBa; CTpOeHHWEe aToMa; HaxoXAeHWe B ripupofe. PDusnueckre Hu
XMMHUYEeCKUe CBOMCTBa xkene3a. Okcuabl, TUAPOKCHALI U conr kenesa(Il) u

»kene3a(Ill), ux cocras, CBONCTBA U MOTyYeHHe

3.7

XUMHUUECKUI KCTIepUMEHT: 03HaKoMJIeHHe ¢ 00pa3ljaMi MeTasyIOB U CILIaBOB,

UX (pU3MUeCKMMHU CBOWCTBaMM; H3yueHHe pe3y/bTaTOB KOPPO3UM MeTauIoB




(BO3MOJKHO WCII0/Ib30BaHue BU/IeOMAaTepUasoB), ocobeHHOCTeM
B3aUMOJEUCTBUSI OKCHJA KalbLUsi W HATpusa C BOAOW  (BO3MOXKHO
WCTO/b30BaHUe BH/IeOMaTepUasioB); UCCIe[OBaHHWEe CBOWMCTB >KECTKOW BO/bI;
rpolecca TOpPeHHsi JKejle3a B KUC/IOpoZAe (BO3MOXKHO —MCIO/b30BaHUe
BU/IOMAaTepUasioB); TIPU3HAKOB MPOTEeKaHUsI KaueCTBEHHBIX Peaki[ii Ha WOHBI
(MarHus, Kanblusi, ajrOMUHUA, 1LWHKa, >kene3a(Il) u »kenesa(Ill), memu(Il);
HabJTrofIeHre W OTMCaHue TIPOLIeCCOB OKPAITMBAHUS T/ITAMEHHW MOHAMM HAaTpUs,
KaTusi M Kadbldsag  (BO3MOXKHO  HCIIO/Ib30BaHWE  BHeOMaTepUasioB);
vccieoBaHe aM(OTepHbIX CBOMCTB TU/POKCH[A aJlOMUHUS U THAPOKCHAA
L[MHKA; pellleHre SKCIIePUMeHTaIbHBIX 3a/jau 10 TeMe «BaxkHelle MeTasbl U

WX COeJIUHEeHUsI»

XUMUSA U OKpyrKaroLas cpeja

4.1

HoBble MaTepuasnbl ¥ TeXHOJIOTUU. BeljecTBa U MaTepuasbl B MOBCeAHEBHOM
JKU3HHU yesioBeKa. XHMMHUS U 3[0poBbe. be3onacHoe uUCnonb3oBaHUe BeLeCTB U
XUMHAYEeCKUX peakiuii B ObiTy. IlepBasi OMOILb TIPU XMUMHUYECKUX OKOTaX U

OTpaBJIeHHUSX

4.2

OCHOBBI ~ 5KOJIOTMYECKOW  TPaMOTHOCTH.  XUMHYeCKOe  3arpsi3HeHue
okpy>xatoriei cpegsl I[TIK. Ponb XUMHHM B pellIeHHH 3KOJIOTHUECKUX TTPo0sIeM.
[TpupoaHble WCTOYHUKU YI/IeBOOPOZOB (yrojib, NPUPOAHBINA ra3, HedTb),

MPpOAYKTBI UX nepepa60TKI/I, HX DOJIb B 6BITy W TIPOMBIIIJIEHHOCTH

4.3

XUMHYeCKUi SKCIIEpUMEHT: U3y4yeHHre o6pa3u03 MaTepHajoB (CTEK]’IO, CIl/IaBBbI

MeTaJI/IOB, [10JIMMepHble MaTepHaJibl)




TIIPOBEPSIEMBIE HA OI'3 I10 XIMUU TPEEOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI OCHOBHOTI'O OFIIIEI'O OBPA30BAHUSA

Kop
MpOBepseMoro
TpeOoBaHHUA

IIpoBepsiemble TPeGOBaHUs K MPeAMETHHIM pe3y/IbTaTaM
0a30BOro ypoBHs 0CBOEHHUsI OCHOBHOM 00pa3oBaTe/IbHOM
NMporpaMMbl 0CHOBHOT'0 00111ero o0pa3oBaHusi Ha ocHoBe ®PT'OC

1

IIpepcraBienue:

1.1

0 TIO3HAaBaeMOCTH sIBJIEHWW TIPUPO/bl, TIOHMMaHHWe OOBbeKTUBHOU
3HAUMMOCTH OCHOB XMMHWYECKOM HayKd Kak 00/1acT COBpeMeHHOTO
eCTeCTBO3HAHMSI, KOMIIOHEHTa O0O0leil Ky/JbTypbl U TpaKTHUUeCKou
JlesITeIbHOCTU  Ue/ioBeKa B YC/IOBUSIX COBPEMEHHOro 0OIecTBa;

MMOHMMdHHE MeCTa XUMHH Cpear APYTUX eCTeCTBEHHBIX HayK

1.2

O HAYUYHbIX METOJdX I103HdHHWA, B TOM UYHUC/I€ SKCIIEDUMEHTA/IBHBIX U
TeOpeTUUYeCKMX MeTOdaX HuCC/lIed0BaHUA BeleCTB KW HU3yUeHHd
XUMHNUYeCKHX peaKqu/'I; YMeHue HCII0/Ib30BaATh Moae/nr - OJisd

00BSICHEeHUS CTPOEHHSA aTOMOB 1 MOJIEKY/JI

1.3

0 cepax npodecCUOHATBLHOM /1eATe/IbHOCTH, CBSI3aHHBIX C XUMUeN 1
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHDKEHHSIX
XUMHUUECKON HayK{, UTO TI03BOJIUT OOYyUarol[UMCsl pacCcMaTpHBaTh
XUMUIO Kak cepy cBoelt Oyayiieit mpodeccoHaIbHON AesTeTbHOCTH
U C/leflaTh OCO3HAHHBIM BLIOOp XMMHHU KakK TPOQHILHOTO TIpeaMeTa

TIpH 1Tepexo/ie Ha YPOBeHb cpefiHero o01ero o6pa3oBaHus

BnajeHve cuCTeMOM XUMWYECKMX 3HaHUM W yYMeHHe TPUMEHSITh

CUCTEMY XHUMHUUECKHUX 3HaHPII>i, KOTOpadA BK/IIOYAeT:

2.1

BOKHEUIIIMe XUMHUUECKHe TOHSITUS: XUMUUECKUM 371eMeHT, aToM,
MOJIeKyJia, BeIlleCTBO, MPOCTOe U CJIOXKHOe BeIleCTBO, OJHOPOJHAs U
HEOJTHOPOJHasi CMeCb, OTHOCHUTeJIbHble aTOMHasi U MOJIeKY/ispHast
Macchl, KOJIMYEeCTBO BeI[eCTBA, MOJIb, MOJIIPHasi Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIO0TAa, OCHOBaHWe, CO/b (CpefHsisl), XUMUUecKas
peakiiuisi, peakiUM COeAVHEHUs, peakKlMHd pa3/IoKeHus, peaklun
3aMeIleHus, peakuu oOMeHa, TeTuIOoBOW 3(eKT peaki[uH, 3K30- U
SHJO0TEepMUUECKHe peakLd, pacTBOp, MaccoBasi J0Jisi XUMHUYeCKOro
3/IeMeHTa B COeJUHEHUH, MacCOBast JI0/Isl U MPOLieHTHast KOHLIeHTpaLys

BeIl[eCTBA B PaCTBOPE, SJPO aTOMA, /IeKTPOHHBIN C/I0M aTOMa, aTOMHast




opbutasb, paguyc aToMma, BaJeHTHOCTb, CTelleHb OKHC/IeHUs,
XUMUYECKasi CBSA3b, 37IeKTPOOTPULIATEIbHOCTD, TIO/ISIPHAs U HeloJIsIpHAast
KOBaJIeHTHast  CBfI3b, MWOHHAasg CBfI3b, MeTa/ulMuecKas  CBsi3b,
KpUCTa/ulMyeckass pelléTKa (aToMHas, WOHHas, MeTa/uliyeckas,
MOJIEKYJISIpHast), WOH, KAaTHUOH, aHWOH, JIEKTPO/IMUT U He3/IeKTPOJIUT,
3JIEKTPOJIUTUYUECKAsT — [JUCCOLMALMsl, peaklMd HOHHOTO 0OMeHa,
OKMUCJIMTE/IbHO-BOCCTAHOBUTE/IbHBIE  peaklU{,  OKUCJIUTeNb U
BOCCT@HOBUTE/Ib, OKHC/IeHMe U  BOCCTaHOBJIEHWe,  3JIeKTPOJIU3,
XAMHMUYeCKOe PpaBHOBecHe, o0OpaTHMble W HeoOpaTHMble peakLiH,
CKOPOCTb XMUMWUECKOW peakuuy, Karanusarop, [I1IK, xopposus

MeTaJ/lJIOB, CIT/IaBbI

2.2

OCHOBOIIOJIAraroliie 3akKOHbl XMMHH: 3aKOH COXpaHeHHsl Macchl,
nepuoguueckuii 3akoH [1.VI. MeHgeneeBa, 3aKOH IIOCTOSIHCTBa

COCTaBa, 3aKOH ABOrazipo

2.3

TEOpUU  XHUMHUHU: aTOMHO-MOJIeKYJISipHasi ~ Teopwus, Teopusi

371eKTPOJIMTUYECKOM JUCCOLUALINU

Bna,quI/Ie OCHOBaMM XMMUUYECKOM 'PaMOTHOCTH, BKJ'IIO‘-IaI-OH_[eI\/JII

3.1

yMeHHMe TPaBU/IbHO UCTIOIh30BaTh U3yueHHbIe BelljeCTBa U MaTepyarbl
(B TOM uWcie MuHepaJbHble YA00OpeHUs, MeTa/ulbl W CIIaBhl,
MPOAIYKThI TIepepabOTKKA TIPUPOJAHBIX HWCTOUHUKOB YTJIEBOJOPO/IOB
(yrJisi, TIpUpOAHOro rasa, HedTu) B OBITY, CETLCKOM XO3SIUCTBe, Ha
MPOM3BO/ICTBE U TIOHUMaHWEe 3HAUeHWs JKUPOB, OE/KOB, yT/IeBOZIOB
[I7IsT OpraHM3Ma uejioBeka; yMeHre TPOrHO3UPOBaTh BAUSHUE BeIlleCTB

N XUMHUYECKHUX TIPpOLIECCOB Hd OPrdHM3M 4Ye€/I0OBE€Ka WM OKPY>KaloIlyro

HPpUPOAHYIO CpeNy

3.2

YM€E€HHWE HHTErpyUpOBdATbH XMMHWUECKHE 3HaHHA CO 3HAHUAMHU ADYTUX

yueOHBIX MPeZIMETOB

3.3

Ha/JIMyue OIbITa paboThl C Pa3/IMUHBIMU UCTOYHHMKAMU WH(OpMaIu
M0 XWMUM (HayuyHasi ¥ Hay4HO-TIONyJIIpHas JIUTepaTypa, CJIOBapH,

CMPaBOYHUKM, UHTEPHET-PECYPChI)

3.4

yMeHHe OOBEKTHMBHO OLleHMBAaTh HWH(OpMAI[MI0 O BelljecTBax, X
MpeBpalleHusiXx W TPAaKTAYeCKOM TIPUMEHEHUM U yMeHHue

UCII0/Ib30BaTh eé AJIA pelleHnda yq66HO-HO3HaBaTEHBHbIX 3aa4

BJ'IEI,[[EHI/IE OCHOBaMH ITOHSTHUMHOTO dliflapaTa W CHMBOJ/IMYECKOI'O

A3blIKa XMMHWHK [1JId COCTaBJ/I€HMS CbOpMYII HeOpraHn4yeCKuXx BelecCTB,




ypaBHEHI/Iﬁ XUMHUYECKHX peaKuHﬁ; OCHOBaMH XUMHUECKOMH

HomeHKaTypbl (IUPAC u TpUBHaIbHOI)

YMeHre OOBSICHATH CBSA3b TOJIOKEHUSI djieMeHTa B Ilepuoamueckoi
cucTeMe C UHWCIOBBIMHA  XapaKTepPUCTUKaMU CTPOEHHMsI aTOMOB
XUMWYEeCKMX 3/IeMeHTOB (COCTaB W 3apsifi sifjpa, oOljee YKCIIO
3/IeKTPOHOB), pacripefie/ieHeM 3JIeKTPOHOB 110 3SHepreTU4yecKuM

YPOBHSIM aTOMOB TI€PBbIX TPEX MEPUO/IOB, Kaausi U Ka/lbLIYs

[lpencraBneHre O  TI€PUOJWYECKONM  3aBUCUMOCTM  CBOMCTB
XUMHUUECKUX 3JIeMeHTOB (paZuyC aToma, 3/eKTPOOTPHUIaTe/IbHOCTb),
MPOCTBIX W CJIOKHBIX BeIIeCTB OT TIOJIO)KEHUsT 37IeMeHTOB B
[Tepuoguueckoit cucrtemMe (B MasblIXx TIepuoJiaX U TJIaBHBIX

MO/rPYyINax) M 3/eKTPOHHOTO CTPOEHHUsI aTOMa

YMeHue KnacCupULIMpOBaTh:

7.1

XHUMHUYeCKne 3/1eMeHThI

7.2

HeopraHuuecKre BellecTBa

7.3

XHUMHNYeCKHe pedKnun

YMeHue onpeenaTs:

8.1

BA/IGHTHOCTb M CTe€IleHb OKWUC/Ie€HUA XUMHWUYECKHUX 3JIEMEHTOB, 3adpsal

HMOHa

8.2

BU[ XUMHWUECKOM CBSI3U W THII KPHCTaﬂﬂquCKOﬁ CTPYKTYPHI B

COoeJMHEHHAX

8.3

XapakTep CpeZibl B BOAHBIX PacTBOpax BellecTB (KUC/I0T, OCHOBaHUM)

8.4

OKUC/INUTEe/Ib 1 BOCCTAHOBUTE/Ib

YMeHure xapakTepu3oBaTh (U3NUeCKUe U XUMHUYeCKe CBOMCTBA:

9.1

MPOCTHIX BelecTB (KUC/IOPOZ, O030H, BOJAOPOA, rpadur, anmas,
KpeMHMM, a30T, ¢ocdop, cepa, X/I0p, HATpWM, Kajauii, MarHuwy,

Ka/blAW, aJTIOMAHUM, >KeJie30)

9.2

CJIOKHBIX BeIleCTB, B TOM UHMC/Ie WX BOJHBIX pPacTBOpPOB (BOAa,
aMMMaK, XJO0POBOJOPO/J, CEepPOBOZAOPO[, OKCHAbl W T'HAPOKCH/bI
MeTaioB [-ITA rpynn, amomunusi, meau (II), umHka, xenesza (II u
I1T), okcuap! yraepoza (11 u IV), kpemuus (IV), azora u ¢pocgopa (111
u V), ceppl (IV u VI), cepHucrasi, cepHasi, a30THCTasi, a30THas,

tdocdopHasi, yronbHasi, KpeMHHeBasi KUC/I0Ta U UX COJTHN)

9.3

IMPOrHO3MPOBATH n XdPAKTe€PHU30BATh CBOMCTBa BelecTB B




3dBUCHMMOCTH OT HUX COCTdaBa U CTPO€HMs, TPHUMEHEHHE BeEIeCTB B
3dBHCHMMOCTH OT HX CBOI\/’ICTB, BO3MOXXHOCTDb IMMPOTEKAHHA XUMUUECKHUX

HPEBpaH_IEHI/Iﬁ B PA3/IMUHBIX YC/IOBUAX

YMeHHe coCTaB/STh MOJIEKY/ISIPHbIE Y HOHHbIE YPaBHEHUS peakluii, B

10
TOM YHCJIE:
10.1 peakiuii MOHHOTO 0OMeHa
10.2 OKMCJINTeIbHO-BOCCTAHOBUTEJIBHBIX PeakLiui
103 WUTKOCTPUPYIOLLIMX ~XUMHWYEeCKHe CBOWMCTBAa M3yYeHHbIX KJ1acCOB
. (rpyrmi) HeopraHU4eCcKUX BelecTB
10.4 TO/ITBEP)KJAIOLINX TeHeTUUeCKYH0 B3aUMOCBSI3b MEX/y HUMHU
11 YMeHHe BbIUMC/IATE (MPOBOAUTH PACUEThI):
111 OTHOCUTEJIbHYI0 MOJIEKYJIIPHYKO W MOJISIDHYHO MacChbl BeLeCTB,
' MacCCOBYIO [JOJIF0 XMMUYECKOI'0 3/IeMeHTa B COeJUHEeHUN
11.2 MacCCOBYIO [IOJIt0 BellleCcTBa B pacTBOpe,
11.3 KOJIMYECTBO BEII[eCTBA U ero Maccy, 00beM ra3os
114 M0 ypaBHEHUSIM XWUMMWUECKMX peaklud U HaXOJuUTb KOJIMUeCTBO
' BeIIlecTBa, 00bEM 1 MacCy peareHTOB WM TIPOYKTOB PeaKLiu
12 BnazneHue (3HaHUe OCHOB):
OCHOBHBIMM  METOJAMU  HAY4YHOTO  TMO3HaHWs  (HabOmrozeHue,
21 r3MepeHue, SKCIIePUMEHT, MO/Ie/TMPOBaHUe) NPY M3yUYeHUH BelleCTB U
' XUMUYEeCKUX SIBJIeHWH; yMeHHe C(hOpPMY/IUpPOBATh TMpobsieMy W
MpeJJIOKUTh TTyTU €€ pelleHust
120 Oe3omacHOM paboOThl C XUMHUECKUMM BeIeCTBAMM, XUMHUECKOMH
' TIOCY/I0M 1 TabopaTopHbIM 000PY/J0BaHHEM
rpaBuUIaMy Oe30TacHOTO 0OpalleHus C BelljeCTBaMU, UCTIO/b3yeMbIMU
B IMOBCEIHEBHOM »KWU3HH, MMPABU/IaMH TIOBE/IEHUS B 1Ie/IsIX cOepexeHust
123 3/10pOBbsi U OKpY’Katollleli TMpPUPOJHON Ccpefibl; TOHMMaHWe Bpeja
' (omacHOCTH) BO3[E€WCTBUSI Ha J>KMBbIE OPraHW3Mbl OIpeJeIeHHbIX
BeIlleCcTB, CrOCOOOB yMeHbIlIeHUs] ¥ TIpeJOTBpallleHUsi UX BPeJHOr0
BO3/IeUCTBUS
13 Hanuune npakTWyecKWX HaBBIKOB IVIAHWUPOBAHUS U OCYLECTBIEHUS
CIeIyIOLIMX XUMUUECKUX SKCTIePUMEHTOB:
13.1 M3y4yeHUe U omucaHue (rU3UUecKUX CBOMCTB BEILeCTB; 03HAKOMJIeHHe

C Cl)I/IBI/II—IeCKI/IMI/I 141 XUMHNYeCKMMU SABJIEHUSIMU, OIIBbITHI,




WJUTIOCTPUPYIOLLIYe TIPU3HAKK TIPOTeKAHUSI XUMHUUeCKUX peakLui

13.2

n3yueHue criocob0B pasziesieHUst cMecei

13.3

MoJiyueHWe KUCJIOpOZAa M H3y4yeHHe ero CBOMCTB; TO/lyyeHHe
BOZIOPOZia Y U3yUeHHe ero CBOMCTB; ITOy4YeHHe YIJIEKMCJIOrO rasa u

H3y4dyeHHre ero CBOﬁCTB; MnojsiyueHre aMMHdKa U U3y4YeHHre ero CBOMCTB

13.4

TPUTOTOB/IEHHWE PAacTBOPOB C ONpe/le/iIeHHONM MacCOBOM  foJiel

PacTBOPEHHOIO BelleCcTBa

13.5

NIpUMeHeHue VH/IUKaTOPOB (y1akmyca, MeTU/I0paHKa u
deHondranenHa) A oripefesieHUs] XapakTepa Cpefbl B pacTBOpax

KHUCJ/IOT U 11iesiouen

13.6

WCCleloBaHMe U OMKMCaHWe CBOWCTB HEOPraHWYeCKUX BellecTB
Pa3/IMUHBIX K/IaCCOB; U3y4YeHHe B3aUMOJENCTBUSL KUC/IOT C MeTa/UlaMH,
OKCHJAMK  MeTa/UIOB,  pacTBOPMMbIMU W HepacTBOPUMBIMHU
OCHOBaHUSIMM, COJISIMM; TI0JlydeHHWe HepacTBOPUMBIX OCHOBAaHUM;
BbITECHEHHWE OJHOrO0 MeTaljia JApyrMM U3 pacTBopa COJIY;
vcceoBaHue amM(OTepHbIX CBOWCTB THADOKCHIOB allOMUHUSI U

LMHKA

13.7

pellieHre 3KCIepUMeHTa bHbIX 3a/iau 1Mo TeMaM: «OCHOBHbIe KJ1aCcChl
HeopraHuueckKux COoeIMHeHUM»; «DJIeKTPOJIUTHUUeCKast
aucconuanusi»; «BaxHelve HeMeTalbl WM UX COeJUHEHUS»;

«BakHeliI11e MeTasibl U UX COeIUHEHHs»

13.8

XUMWYEeCKHe  SKCIepVMEHThbl,  WITIOCTPHUPYIOL[Me  TIPU3HAKU
MPOTeKaHWsl peakliii MOHHOTO0 oOMeHa; KaueCTBEHHbIe PeakiMd Ha
TIPUCYTCTBYIOLIE B BOJHBIX PACTBOpaxX WOHBL XJIOPHI-, OpOMU[-,
voaun-, cynbdar-, Qocdar-, KapboHaT-,  CHIHKAT-aHHUOHHI,
T'UAPOKCH/-UOHBI, KATHOHbI aMMOHUSI, MarHusi, Kayblysi, aTFOMUHNS,

xese3a (2+) u xesne3sa (3+), menu (2+), qUHKA

14

Ywmenue:

14.1

MpeAcCTaB/IAITb  pe3yJ/ibTdTbl SKCIIEPUMEHTa B (bopMe BbBIBO/IOB,
A0Ka3aTe/bCTB, Fpa(bI/IKOB nu Ta6J'II/IL[ W BBIABJIATE SMIIMPpHUYECKHE

3dKOHOMEPHOCTH

14.2

YCTaHaB/IMBATh CBA3U MEeXXYy pea/IbHO Ha6H}O,E[aEMbIMI/I XUMHUYeCKHNMHU
ABJI€EHUSAMHU U TIpoLeCCdMu, MPONUCXOAALIMMHA B MaKpO- U MUKPOMMUMPeE,

00BSICHATH IPUYMHBI MHOT000PAa3usi BeIl|ecTB




IIEPEYEHD 3JIEMEHTOB COJAEPXAHUSA, IIPOBEPSAEMbBIX HA
OCHOBHOMTI'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHNN

Kop

HpOBEpﬂEMLIﬁ 3JIEMEHT COJAePKaHUA

1

HEPBOHaLIaJ'IbHLIE XHUMHUeCKHe ITOHATHUA

1.1

UucTele BeljecTBa U cMecu. CriocoObl paszieneHus cMmeceit

1.2

AToMBI M MO/JIEKY/JIbI. Xumuueckre 3jieMeHTbl. CHMBO/BI  XUMUUECKUX

371eMeHTOB. [IpoCThle U Cl0)KHbIe BelecTBa.

1.3

Xumuueckasi popmysia. BaneHTHOCTb aTOMOB XUMHUeCKHX 371eMeHTOB. CTerneHb

OKHCJ/IeHHUdA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BEILeCTB. OTHOoCuTeNnbHAs aTOMHasl Macca.
OtHocuTenbHast MOJIEKYJ/IADHAA MdcCCd. MaccoBas A0/ XUMHUYeCKOIro 3/IeMeHT4d

B COe/IMHEHUHU

1.5

KosmmuectBo BemiecTBa. Monb. MossipHass Macca. MoJsisipHbIE 00bEM Ta30B.

B3anMOoCBs3b KO/IMUeCTBa, MacChl U UKC/la CTPYKTYPHBIX €/IMHUI] BelljeCTBad

1.6

du3nyeckre U XUMHUECKHe SIBJIEHUs. XMMHUeCKast peaknusa n eé MpHU3HAKH.

3aKOH COXpaHeHUsI MacChl BellecTB. XMMUYeCKre ypaBHeHUs

HepI/IO,E[I/IquKI/Iﬁ 3dKOH U HepI/IO,[[I/I‘—IECKaH CucrteMa XHMHUYeCKHX 3J/IeMeHTOB

O.N. MenpeneeBa. CTpoeHre aTOMOB

2.1

[Tepuoanueckuii 3akoH. [leproauyeckasi cucTeMa XUMUUeCKuX 3nemeHToB [J.U.
MengeneeBa. [Tepuoabl u rpyrnrmbl. PU3NUeCKU CMBIC MOPSAKOBOTO HOMepa,

HOMEPOB Iiepruoa v rpyIirbl 3/IeMEHTA

2.2

Crpoenue aromoB. CocTaB aToMHbIX sifiep. V3oTombl. DnekTpoHbl. CTpoeHue
3/IEKTPOHHBIX  000/I0ueK aTOMOB TiepBbiX 20 XUMHUECKHUX 3/IEMEHTOB

[Tepuoauueckoii cucremsl [1.1. MeHgeneeBa

2.3

3aKOHOMEpPHOCTH B M3MEHEHMU CBOMCTB XMMHUECKHUX 37IeMEHTOB IepBbIX TPEX
MepyosioB, Kanaus, Kanablusg (paguyca aToOMOB, 3/1eKTPOOTPULATeTbHOCTH,
MeTa/VINYeCKUX W HeMeTa//IMUeCKUX CBOWCTB) M UX COeJVHEHHWH B
COOTBETCTBMM C IIOJIOKEHWeM 3jleMeHTOB B Ilepuoguueckold cucrteme H

CTpOeHKrEeM UX aTOMOB

CTpOEHI/Ie BelleCTBa

3.1

Xumuueckass CBS3b. KoBaneHTHast (HOJ'IHPH&H n HEHOHHPHBH) CBA3b.

BJIEKTPOOTPI/IL[EITEHI:HOCTI: XUMHNYEeCKH1X 3J/IEMEHTOB. WNonHas CBA3b.




MeTtannueckasi CB3b

3.2

Tunbel KpUCTA/IMUECKHUX PELIETOK (aTOMHas, MWOHHas, MeTa/uihueckas),
3aBUCHMOCTh CBOMCTB BeIlleCTBA OT TUMA KPUCTA/IMUECKOM DelléTKH W BUja

XUMHUECKON CBSI3U

Baxknetie rnpeacCTaBUTe/IM HEOPraHUYECKHX BeLeCTB. Hemeta/ibl 1 ux

CoeJNHEeHUs. MeTanbl ¥ UxX CoeJMHEeHHA

4.1

Knaccudukaiusi 1 HOMeHK/IaTypa HeOpraHW4eCcKUX COeJUHEeHUM: OKCHOB
(coneobpa3ytoiiye: OCHOBHBbIE, KUC/IOTHBIE, amdoTepHbIe) 51
HecoseoOpa3ymolue; OCHOBaHMW (III€JIOUM W HEPAaCTBOPUMBIE OCHOBaHWS);
KACIOT (KUC/opojcoepKalie U 0ecKuc/iopojHble, OJHOOCHOBHbIE U

MHOT'OOCHOBHBIE); COJiel (CpeJHUX U KUCTBIX)

4.2

®duspyeckue W XUMHUYECKHe CBOMCTBA MpPOCTBIX BeleCTB-HEMETA/I/IOB!:

BO/IOPOZIA, XJI0pa, KNC/IOPO/a, Cepbl, a30Ta, hocdopa, yrineposa, KpeMHUs

4.3

duspueckye W XUMHUECKHe CBOMCTBA MPOCTBIX BelleCTB-MeTA/IJIOB: JIUTHUA,
HaTpud, Ka/vsd, MarHUA W KaJ/IbLIWs, a/IFOMHWHHKA, >XKejie3a. SJ'IQKTPOXI/IMI/I‘-IECKI/II‘/JI

PSI/, HalIpSDKEHWUH MeTasljioB

4.4

dusnueckue ¥ XMMHUYECKHE CBOMCTBA BOJOPOAHBIX COQ,E[I/IHGHI/II\/II HeMeTaJl/IOB:

XJIOPOBOZIOPO/Ia, CEPOBOZOPO/Ia, aMMHUaKa

4.5

®du3nueckue U XMMUUeCKHe CBOMCTBa OKCHZOB HemeTamioB: cepwl (IV, VI),
asota(Il, IV, V), docdopa(Ill, V), yrnepoaa(ll, 1V), kpemuus(IV). ITonyueHue

OKCH/O0B HEMeTaJ/1IJIOB

4.6

XyMHYecKre CBOMCTBA OKCHZOB: MeTasuioB IA—IIIA rpynm, 1uHKa, Meau(Il) u

xene3a(ll, III). [TonyuyeHue OKCH0B MeTaLIOB

4.7

XvMryeckrue CBONCTBAa OCHOBAHUM M aM(OTepHBIX TUIPOKCHUJOB (Ha Trpumepe
TUIPOKCU/IOB ~ allOMUHMS, JKeje3a, LMHKa). [lomyueHue oOcCHOBaHMM U

am(OTepHBIX TU/IPOKCH/IOB

4.8

OO1mme XUMHUYeCKWe CBOWCTBA KUC/IOT: XJIOPOBOJOPO/JHOM, CEepPOBO/IOPOJHOM,
CepHHUCTOM, CepHOM, a30THOH, docdopHOi, KpeMHHeBOW, yrosbHOH. Ocobbie
XUMHUUECKHe CBOMCTBA KOHLIEHTPUPOBAaHHOM CEepHOM W Aa30THOM KUCJIOT.

[TonyuyeHue KUcIoOT

4.9

OO01Me XMMHUYeCKHe CBOWMCTBA CpeIHUX cojield. [TosyueHue comnei

4.10

HOJ'Iy‘-IEHI/Ie, CO6I/IpaHI/Ie, pacCrio3HaBaHre BOJAOpPOAd, KHUC/I0POAdd, dMMHAKaA,

yTJIEKHCIIOTO Tasa B 1aboparopuu

4.11

[TonyueHne amMMuaka, CEPHOWM M a30THOW KHCJIOT B MPOMbILUIeHHOCTH. OOrmye




C11I0Co0BI MoJiyueHus MeTaJlJioB

4.12

I'eHeTHUYecKas CBSI3b MeXAy Ki1dCCdMHU HEOPraHUYeCKUX COE,Z[I/IHGHI/Iﬁ

XuMHnyeckue peakum

5.1

Knaccugukaius XMMUYecKUX peakLiyil 110 pa3/IWyHbIM [IPU3HaKaM: [0 YUCIY U
COCTaBy Y4YaCTBYIOL[UMX B peaklMu BeIeCTB, IO TeIIOBOMY 3(QeKTy, o

W3MEHEHHIO CTelleHel OKUC/IeHNs XUMUUEeCKUX 3/IEMEeHTOB

5.2

TernoBoit 3¢ PekT XUMUUeCKOW peakliy, TEPMOXUMHUUECKUe ypaBHeHUs. DK30-

W SHAI0TePMUYEeCKHEe DeaKIhH. TEpMOXI/IMI/ILIECKI/Ie YPaBHEHHA

5.3

OKMC/IUTETbHOBOCCTAaHOBUTE/IbHBIE peakiuu. OKUC/IUTeTM U BOCCTAHOBUTEJIU.
[lporieccbl  OKHUC/IEHWSS W BOCCTaHOBJIEHHs.  OJIEKTPOHHBIM  OamaHc

OKHC/IMTe/TbHOBOCCTAHOBUTE/IbHOU peakun

5.4

Teopust 37MeKTPOIUTHYECKOM Jucconuali. KaTuoHbl, aHUOHBI. DJIeKTPOIUTHI U

HE3JIEKTPOJIUTHI. CuiibHBIE U c/1abbie 3JIEKTPOJINTHI. CTereHb Aucconranyin

5.5

Peakiun MOHHOTO OOMeHa. YC/IOBHSI TPOTeKaHWs peakKl[Mii MOHHOrO OOMeHa,

TOJIHBIE U COKPpAIlléHHble NIOHHbIE YDAaBHEHUS peakLui

XUMUA U OKpysKarolas cpefia

6.1

BeimlectBa ¥ MaTepuasbl B TOBCeJHEBHOM >KM3HM uesioBeKa. be3omacHoe
WCTIONb30BaHHE BeIeCTB M XUMHUECKHX peakluii B jabopaTopud U OBITY.

HepBaﬂ TIOMOIIb IMPXU XUMUUECKHX 0KOrdaX U OTPaBJ/IEHUAX

6.2

XUMHUUeCKOe 3arpsi3HeHue  OKpy’Kawlleld cpefbl  (KUC/IOTHbIE — TOXKH,
3arpsi3HeHHe TI0YBbI, BO3/lyXa U BOJOEMOB), CMOCOOBI ero rMpeAoTBpallleHus
[MpenenbHast fgomyctumasi KoHueHTpaius BeiectB (IIJK). Ponp xumuu B
PEIlIeHUH  SKOJIOTUUeCKMX TMpobseM. YcujeHuWe TIAPHUKOBOTO 3¢deKTa,

pa3pylieHre 030HOBOI'o Cj104

6.3

[TpumeHeHue cepbl, a30Ta, docdopa, yriaepoja, KpeMHUS U UX COeAVHEHUH B
ObITY, MeAWI[MHe, TMPOMBIIUIEHHOCTH W CeJbCKOM XO03sHcTBe. IIpuMeHeHue
METa/VIOB M CIIaBOB (CTa/lb, UYT'yH, [AIOPaTIOMUHHH, OpoH3a) B OBITY U
TIPOMBIIILJIEHHOCTH UX coefuHeHU. [ToHsATHe 0 KOPPO3WU MeTasljioB, OCHOBHbIE

C11I0Co0bI 3dllJUTHI X OT KOPPO3WH

6.4

[IpupojHble WCTOUHUKHU YIJ/IeBOJOPOAOB (yrosb, TPUPOAHBIA Ta3, He(dTh),

MIPOAIYKTHI UX TiepepaboTKy (0€H3UH), UX POJib B OBITY U TIPOMBIIILJIEHHOCTH

6.5

HepBOHaanII:HLIE MoHATHsT 00 OpraHMYeCKrX Bel[eCTBaX KdK O COeIMHEHMHAX
yrjiepoja (METaH, 3TaH, 3TW/IEH, alleTU/IEH, 3TaHO/I, IVIMLEPHWH, YKCYCHasA KI/ICJ'IOTa).

ITonsiTvie 0 GMOJIOTMUECKH Ba)KHBIX BEIIECTBAX: JKMPaX, Oenkax, yriaeBogax — M UX




POJIA B )KM3HU UeJIOBEKA

7 Pacuétsr:
7.1 1o ¢hopMyaM XUMHUUEeCKUX COeJuHeHUN
7.2 Macchl (MacCOBOM) [10/d PaCTBOPEHHOTI'O BellleCTBa B pacTBOpe
7.3 10 XMMHWYeCKVM YpaBHEHUSM




YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATE/ILHOI'O
ITPOIIECCA

OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIbBI /11 YYEHUKA

* Xumus, 8 knacc/ I'abpuensu O.C., Ocrpoymon WU.I'., Craakos C.A.,
AknuoHepHoe o0mecTBo «V3aarenbcTBo «IIpocBereHue»

* Xumus, 9 kinacc/ I'adpuensn O.C., OcrpoymoB W.I'., Cnagkos C.A.,
AKnuoHepHoe o0miecTBo «V3aarenbcTBo «IIpocBeieHue»

METOJUYECKUE MATEPUAJIBI /11 YUUTEJIA
https://rosuchebnik.ru/ - "TIpocBeimnenue” Kopnopamusa Poccuiickuid yueOHHK

I'abpuensu O. C., Bockoboitnukosa H. I1., fimykoBa A. B. Hacro/sibHast
KHUTra yuure/isa. Xumus. 8 Kii.: Meroguueckoe mocodue. - M.: JIpoda, 2021.

I'abpuensia O. C., SlmykoBa A. B. Terpaab A/1s1 1a00paTOPHBIX ONBITOB U
npakTuyeckux padort. 8 k1. K yueonuky O. C. I'abpuensina «Xumus. 8
Kjaco». M.: JIpoda, 2022. T'abpuenss, O. C.

Metoanueckoe nmocodue K yueouuky O. C. I'abpuensna «Xumus». 8 kimacc /
O. C. T'adpuensin. — M. : [Ipoda, 2021. — 109. I"'adbpuenss, O. C.
MeTo/JuuecKoe Mocodue K yueOHUKY

O. C. T'adpuensina «Xumus». 9 Kiacc / O. C. I'adbpuenssa. — M. : JIpoda,
2021. — 108. Xumus : TexHo/I0OTHYECKHe KapThl K yueoHuky O. C.
I'abpuensina «Xumus. 8 K1ace» : meroanueckoe mocodoue / JI. . AcanoBa. —
M. : Ipoda, 2020 Xumusi. 8 k/1.: KoHTpo/IbHBIE U MPOBepPOYHbIe PabOThI K
yueonuky O. C. I'adpuensHa «Xumus. 8» / O. C. I'adbpuensn, I1. H.
Bbepe3kuH, A. A. Yinakosa u ap. - M.: /Ipoda, 2022.

IOIN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
MHTEPHET

http://www.edu.ru — ®epepaibHbie 00pa3oBaTe/IbHbIE PeCypPChI /I 0011[ero
odpa3zoBanmus/ https://educont.ru/ - Karanor yudpoBoro od6pa3oBaresibHOT0
KoHTeHTa. http://school-collection.edu.ru/ - EqpHas Ko/uteKnus iu@poBbIx
odpa3oBaresbHBIX pecypcoB. Xumusi: http://www.hemi.nsu.ru/ - OcHoBBI



XUMHH. JJIeKTPOHHbIN yyeOHHK. http://hemi.wallst.ru/— O06pa3oBaTenbHBII
CaliT J/1s1 IKO/IbHUKOB 1o xumuM https://turlom.olimpiada.ru/news/436 -
Typuaup M.B. JlomoHocoBa https://vos.olimpiada.ru/ - Bcepoccuiickas
0/IMMITHUA/]a IIKO/ILHUKOB. https://chem8-vpr.sdamgia.ru/-Pemy
BIIP.http://him.1 september.ru Eannas Koieknusa LOP: IIpegvmerHan
KOJ/VIeKIUs « XHUMHUSA»
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