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INIOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa MO XUMHHW Ha YpPOBHe OCHOBHOTO 00Ijero o0pa3oBaHus
COCTaB/ieHa Ha OCHOBe TpeOOBaHWM K pe3y/jbTaTaM OCBOEHHSI OCHOBHOM
obOpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011[ero 00pa3oBaHUs, TTPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepasbHOM pabodeil MporpaMMbl
BOCTIMTAHUS U C YUETOM KOHI[ETII[UH TIperio/iaBaHust yueOGHOTO TipeiMeTa « X UMUsD»
B 06pa3oBaTe/IbHBIX OpraHu3anusx Poccuiickoit @emeparum.

[TporpaMMa 1Mo XUMHMM [AaéT TIpeficTaB/ieHHe O 1iesisix, oOIeil cTpaTeruv
oOydyeHMs,, BOCIMTAHMSI W Ppa3BUTHA O0OyUaroOlUXCS CPeACTBAMH yueOHOro
npefMeTa,  yCTaHaB/WBaeT  o0Osi3aTelbHOe  TIpeJMeTHOe  COj/iep>KaHue,
npeAycMaTpUBaeT pacripefie/ieHle ero To KjaaccaM W CTPYKTypUpOBaHHe TI0
pa3zesaM W TeMaM TpOTrpaMMbl TI0 XHMHH, OTpefesisseT KOJWYeCTBeHHble U
KaueCTBeHHbIe XapaKTePUCTUKU cofieprKaHus, pPEeKOMeHTyeMyt0
MOC/IefIoBaTeIbHOCTh ~ U3YUeHUS] XUMHM C YYETOM  MEXKIPeJMeTHBbIX U
BHYTPUITPEIMETHBIX ~ CBs3€M, JIOTUKM y4eOHOTO TIpoljecca, BO3PACTHBIX
ocobeHHOCTeM OOydYarIIUXCs, OmpefessieT BO3MOXHOCTH TpeAMeTra Jjis
peanu3aiiuyi TpeOOBaHMI K pe3y/bTaTaM OCBOEHUs OCHOBHOM 00pa30oBaTe/ibHOMU
ITPOrpaMMbl Ha YPOBHE OCHOBHOTO 00Iriero obpa3oBaHMs, a Takke TpeboBaHMI K
pe3y/ibTaTaM 00yueHHusI XUMUM Ha YPOBHe 1ieJieli h3yueHus mpeMeTa U OCHOBHBIX
BUZIOB yueOHO-TI03HaBaTe/IbHOW [IesiTe/IbHOCTH 0O0YyYaroIlerocsi Mo OCBOEHHIO
yueOHOTO CO/lep>KaHUsl.

3HaHUWe XWUMWUU CAY)KUT OCHOBOW [y (OPMHpPOBaHHS MHPOBO33DPEHHs
oOyuarolierocsi, ero mpejCcTaB/JeHu O MaTepha/ibHOM eWHCTBe MHUPA, Ba)KHYHO
ponb urparoT (opMuUpyeMble XUMUeN TpeACTaB/eHUusI O B3aWMOTPeBpaIlleHUsIX
SHeprui W 00 SBOJIFOI[MH BeIeCTB B TPUPOJle, O TYyTSIX pelleHus Ti00ambHbBIX
1po0J/ieM YCTOMUMBOTO PA3BUTHSI UEOBEUECTBA — ChIPHEBOM, SHEPTeTHUYECKOM,
TTUIIIeBOM M 9KOJIOTHYeCKOol 6e30MacHOCTH, TIPo6/ieM 3[paBOOXpaHeHUsI.

N3yyeHre Xxumuu:

CIIOCOOCTBYeT  peanv3aldid  BO3MOXKHOCTeM  [i/id  CaMOpa3BUTHSL U
chopMHpOBaHUs KYIbTYPbl TMUHOCTH, €€ 0011eli U GyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHUT BK/IaJ, B (h)OPMHpPOBaHHE MBIIIJIEHUS] ¥ TBOPUYECKMX CHOCOOHOCTeMH
0o0yuarol[uXcs, HAaBBLIKOB WX CAMOCTOSITeJIbHOM yueOHOW  /leATeTbHOCTH,
9KCTIePUMEHTaIbHbIX W HCCe/0oBaTe/IbCKUX YMeHWH, HeoOXOJWMBIX KaK B
MOBCEJHEBHOM >KU3HU, TaK Y B NTPO(ECCUOHAIbHOM eSTeIbHOCTH;

3HaKOMUT CO CITelU(UKOM HAyYHOrO MBIIIJIEHNs], 3aK/IaZibIBaeT OCHOBBI
1[e/TOCTHOT'O B3TJIsiZia HA e JUHCTBO TPUPO/bI U UejioBeKa, SIB/ISIeTCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHNY eCTeCTBeHHO-HayYHOW I'PaMOTHOCTH 00YYaroIXCs;



criocobcTByeT (GOPMHPOBAHHUIO I[€HHOCTHOTO OTHOIIIEHWS K eCTeCTBEHHO-
Hay4YHbIM 3HaHUSM, K MPUPOJE, K YeJI0BeKY, BHOCUT CBOM BKJIAJ, B 3KOJIOTMUYECKOe
obOpa3oBaHMe 00yJarOIIUXCS.

[aHHble HampaB/eHUss B 00yueHWM XUMHK 00ecreuurBarOTCs Criel(ukoin
cofep)kaHusi yueOHOro TipefMeTa, KOTODbIA  SIBJSIeTCS  Te/larorudyecku
a/IalITHPOBAHHBIM OTpa)kKeHHeM 0a30BOM HayKW XMMHH Ha OMpeZie/IEHHOM 3Tarie eé
Pa3BUTHSL.

Kypc xumuu Ha ypoBHe OCHOBHOTO 001ijero oOpa3oBaHMsi OPUEHTUPOBAaH Ha
ocBoeHHe O00y4arol[MMHUCSI CHUCTeMbl TepBOHAuUabHBIX TOHATHNA XUMHM, OCHOB
HEOPraHWYeCcKOM XWUMUM W HEKOTOPbIX OT[eIbHbIX 3HAUUMBIX TTOHSITHMN
OpraHhYeCKOU XWMHH.

CTpyKTypa cofiep)KaHusi MporpaMMbl MO0 XMMUM C(OpMHPOBaHa Ha OCHOBe
CUCTEMHOI0 ToAxoja K eé usyueHuro. CofepykaHve CK/IaZblBaeTCsd M3 CUCTeMbI
TOHATAU O XMMHAUYECKOM 3JIEMEHTE Y BellleCTBe ¥ CUCTeMbl [IOHATUM 0 XUMUYECKOH
peakimi. OO6e 3THM CHCTeMbl CTPYKTYPHO OpraHM30BaHbl TIO0 TIPUHIIMITY
MoC/ej0BaTeTbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETHUYECKUX Mpe/iCTaBIeHuN
Pa3HOro YPOBHS:

— aTOMHO-MOJIEKYJ/ISIDHOTO YUeHUsI KAK OCHOBBI BCEr'0 eCTeCTBO3HAHUS;

— [lepuoanueckoro 3akoHa /1. 1. MeHzeneeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

— y4eHUs1 O CTPOEHUM aTOMa U XUMUYEeCKOU CBSI3Y;

— TMpeAiCTaB/ieHHH 00 3MeKTPOIMTHUYECKOW [AWCCOIMAllMA BeIeCTB B
pacTBOpax.

TeopeTyeckre 3HaHWS PpPACCMaTPUBAKOTCS HA OCHOBE SMIIMPUYECKU
MOJIyYeHHBIX U OCMBIC/IEHHBIX (DAKTOB, Pa3BUBAIOTCS MOC/IeJOBaTebHO OT OJHOTO
YPOBHSI K JIPyrOMY, BBINOMHAS (GYHKIUA OOBSICHEHWS W TIPOTHO3UPOBAHMUS
CBOWCTB, CTPOEHHSI U BO3MO)KHOCTEH TPaKTUYeCKOro MPUMEHEeHUsI U TOTyUeHUst
M3y4yaeMbIX BellleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIOCOOCTByeT  (DOPMHPOBaHUIO
Npe/iCTaB/IeHNUs] 0 XUMUUECKOM COCTaBJISIFOIeN HaydHOW KapTHUHBI MUpa B JIOTUKE
eé CHUCTeMHOW NPUPOJbI, LIEHHOCTHOTO OTHOIIEHUSI K Hay4yHOMY 3HaHUIO U
MeTOoJaM TMO3HaHUS B HayKe. V3yueHWe XWUMHU MPOUCXOAUT C MPUBIEYEHUEM
3HaHWM W3 paHee W3yUeHHBIX Yy4eOHBIX TpeAMeTOB: «OKpy’Karoluii MHUD»,
«buonorus. 5-7 Knaccel» U «PuU3MKa. 7 Kaacc».

[Ipy wu3yyeHUH XUMUU TPOMCXOAUT (POPMUpPOBAHME 3HAHWUM OCHOB
XUMHUUYECKON HayKu KakK 00/1aCTH COBpPeMEHHOT'0 eCTeCTBO3HaHUS, TpaKTUUeCKou
JeATeJIbHOCTU YesioBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUDPOBOW KYJIbTYDBL.
3ajjaua yueGHOTO TIpeMeTa COCTOMT B (DOPMUPOBAHUU CUCTEMbI XUMUUYECKUX
3HaHUN — BaKHEUIIIMX (aKTOB, TTOHSATHUM, 3aKOHOB M TEOPETUUECKUX TTOJI0KEeHUM,
JNOCTYIHBIX 0000II[eHHT MHUPOBO33PEHUECKOTO XapakTepa, S3blKa HAyKH, B



npyuoOIlleHnd K HayuyHbIM MeTOZaM T[I03HaHWsSI TpPU U3yuYeHUW BelecTB U
XUMHUUECKUX peakluid, B (GOPMUPOBAHUU U Pa3BUTHU MO3HABATe/bHbIX YMEHUN U
X TpUMeHeHWM B yueOHO-TIO3HABaTeJILHOM U yueOHO-MCC/Ie0BaTe/IbCKOM
JesiTe/IbHOCTU, OCBOEHMM TpaBUl 0Oe3omacHOro obpalljeHusi C BeljecTBaMU B
TIOBCEeITHEBHOM YKU3HHU.

[Tpy M3ydyeHUM XMMUM Ha YPOBHE OCHOBHOTO 00Iiero obpa3oBaHusi BaXKHOE
3HayeHHe MPUOOpeU Takue 1ie/H, Kak:

— (QopMmupoBaHMe HWHTe//IeKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
camMo0bpa3oBaHUI0, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY TIDUHSITHIO pellleHuH,
CriocoOHOM a/1anTUPOBATHCS K ObICTPO MEHSIFOIIIUMCS YC/IOBUSIM YKU3HHU;

— HampaB/eHHOCTb O00ydyeHHsT Ha CHUCTeMaTHyeckoe TpuoObIeHue
00yuaromyxcsi K CaMOCTOSITE/IbHOM T103HaBaTe/IbHOU [IesiTe/IbHOCTH, HayUHBIM
MeTo/laM TI03HaHUs, (OPMUPYIOIIMM MOTHUBALIMI0 M pa3BUTHE CMOCOOHOCTeH K
XUMUU;

— obecrieueHue yca0BUM, CrIOCOOCTBYIOIIMX TPUOOPeTeHUI0 00yUaroIIMMUCS
OTbITa pa3HOOOpa3HOW JeATeNbHOCTH, TMMO3HAHUS W CaMOIIO3HAHMS, K/TFOUeBBIX
HaBBbIKOB (K/IFOUEBBIX KOMITETEHL[MI), MMEIOL[UX YHUBEepCaJbHOe 3HaueHue st
Pa3/IMUHBIX BUIOB JesITe/IbHOCTH;

— ((opmupoBanue 00mjeli (PyHKI[MOHAILHONW U e€CTeCTBeHHO-HAyUHOU
rPaMOTHOCTH, B TOM UHC/Ie YMeHUW OOBSCHATHL U OLIEHWBATh SIBJIEHUs
OKpY>Kalolllero MHpa, WCIO0JIb3ysl 3HAaHUSI M OIBIT, TOJyueHHble TMPU HU3yUeHUU
XUMHUH, TIDUMEHSATb WX TIpU pellleHud TIpobsieM B TIOBCEHEBHOM >KU3HU U
TPYA0BOU JleITeTbHOCTY;

— (QopmupoBaHrve y 0O0yuarouuxcs TYMaHHUCTHUYECKMX OTHOIIIEHUH,
MOHMMaHUS 1EHHOCTH XUMHWUeCKUX 3HaHUW [/ BbIPAOOTKU HIKOJIOTHUECKU
11esieco00pa3HOro TOBeZieHHsI B ObITY U TPY/OBOM [1eATEIbHOCTH B IIeJisiX
COXpaHEeHUsI CBOEr0 37I0POBbsI U OKPY Karolliei PUPOHON Cpe/ibl;

— pa3BUTHE MOTHBALMd K 00y4YeHMIO, CITOCOOHOCTel K CAMOKOHTDPO/IO U
CAMOBOCITMTAaHUIO Ha OCHOBe YCBOeHUs 0OIIleuesioBeuecKux I1[eHHOCTeH,
TOTOBHOCTHA K OCO3HAaHHOMY BbIOOpY TpOGU/IS M HAIpaB/ieHHOCTH AabHeUIIero
o0OyueHwusl.

OO0iijee UYMCIO YacOB, OTBEAEHHBIX [Jii M3yUeHUsT XWMHKA Ha ypPOBHE
OCHOBHOTO 00111ero obpa3oBanusi, coctaB/sieT 136 yacoB: B 8 kacce — 68 uacoB (2
yaca B Hejle/it0), B 9 kiacce — 68 uacoB (2 yaca B HeJleJit0).



COJEPXAHUE OBYUEHUSA

8 KV/IACC

ITepBoHaua/IbHbIE XUMHUYECKHe TTIOHATHS

[Ipeamer xvmuu. Posb X¥MUM B JKU3HU YejioBeKa. XUMUS B CUCTeMe Hayk.
Tena u BemjectBa. Pusrueckue CBOWCTBa BelleCTB. ArperaTHoe COCTOSIHHE
BelllecTB. [ToHsAITHEe O MeTOjax MO3HAHUS B XMMUU. UuMCThble BeljecTBa U CMeECH.
Crioco0OblI pa3ziesieHUsi CMecei.

ATOMBI M MOJIEKy/bl. XHUMHUYeCKrde 3jieMeHTbl. CHUMBO/BbI XUMHAUYECKUX
371eMeHTOB. [IpoCThIe U C/I0XKHBIE BeleCcTBa. ATOMHO-MOJIEKYJISIPHOE YUYeHue.

Xumuueckasi ¢opmysa. BaneHTHOCTb aTOMOB XWMHUECKUX 3/IEMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BemjecTB. (OTHOCUTe/NbHasi aTOMHas Macca.
OTHOocCHUTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBasi [0/ XMMUUeCKOT0 3/ieMeHTa B
COeIUHEHUH.

KomuyectBo BeljectBa. Mosib. MonsipHasg Macca. B3auMoCBsi3b KO/IMUeCTBa,
MacCbl W 4YMC/Ja CTPYKTYPHbIX eJWHMI] BelljecTBa. Pacuétel mo Qopmynam
XUMUUECKUX COeIMHEHUH.

du3nyeckre U XMMUAUeCKre siBJeHUs. XUMUUecKast peakijusi U eé Tpu3HaKU.
3aKOH COXpaHeHWsI MacChl BelleCcTB. XuMUUeckyde ypaBHeHus. Knaccudukaims
XUMHUUECKUX peakliui (coeuHeHUs, pa3/ioyKeHUs], 3aMellleHus, o0OMeHa).

Xumuueckuii 3Kkcnepumenm:

3HaKOMCTBO C XMMHUECKOU TTOCYJ0M, TpaBUIaMU paboThl B sabopaTtopur u
npuémMamMu o0palljeHusT C 1abopaTOpHBIM 000pyZIOBaHWEM, U3yUYeHHe W OMHCAHHE
¢u3nueckux CBOWCTB 00pa3ljoB HeOpraHWYeCKWX BelleCcTB, Hab/ogeHue
dusnueckux (r/aBjeHUWe BOCKa, TasiHWe Jb/la, paCcTUpaHWe caxapa B CTYIIKe,
KUIeHWe U KOHZEeHCAlUs BOJbI) U XUMHUECKUX (FOpeHUe CBeud, MpOKa/MBaHUe
MeZIHOM IMPOBOJIOKH, B3aMMOZIEMCTBHE Mejla C KUC/IOTOK) sIBJIeHWH, HabJirojeHre 1
OMUCaHWe TMPU3HAKOB MPOTEKaHWs XMMHUYECKUX peakUui (pas/io’keHue caxapa,
B3aMMOJIeNCTBUE CEePHON KHC/IOThI C XJIOPUOM Oapus, pa3/iokeHWe THAPOKCHAA
mMeau (IT) mpu HarpeBaHUM, B3aUMO/JEHUCTBUE KeJie3a C pacTBopoM comu menu (II),
H3ydyeHHe CIocOOOB pa3/ie/ieHHsi CMecel: C TIOMOINbI0 MarHuTa, (UIbTPOBaHUE,
BbI[TApMBaHUe, AUCTU/ISILMS, XpoMaTorpadusi, TIpoBeJieHe OUMCTKU TTOBapeHHOU
comy, HabmofeHWe W OMKWCAHWe  Pe3y/IbTaTOB  TIPOBeAEHUs]  OIIbITa,
WUTKOCTPUPYIOLL[Er0 3aKOH COXPaHeHWsl MacChl, CO3[aHUe MoJeseld MOJIeKYJI
(LapocTepsKHEeBBIX).

Ba)kHeliue npe/iCTAaBUTE/ T HeOPraHMYeCKHX BellecTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopog — ssemeHT U mpocroe
BelllecTBO. HaxokzieHWe KWC/IOpoZa B TIpupofie, (u3nMyeckde U XUMHUYeCKue
cBoiicTBa (peakuuu ropeHus). Okcuabl. IIpumeHenue Kucaopoga. CrocoOs



ToJlyueHus KWCIopoJa B J1abopaTOpMH M TIPOMBIIIEHHOCTA. KpyroBopor
KUC/Iopoja B ipupoze. O30H — a/uioTporiHas MoAubuKalus KUCI0poa.

TernnoBoli 3¢h@deKT XUMUUeCKOW peaklid, TePMOXMMUYeCKUe ypaBHeHUS,
9K30- U SHJOTEepMHYECKHe peakluu. TOIUIMBO: Yrosb W MeTaH. 3arps3HeHue
BO3/lyXa, yCUJIeHWe MapHUKOBOro 3(pdeKTa, pa3pylleHre 030HOBOIO CJIOSI.

Bopopon — snemeHT M 1ipocTtoe BelectBo. HaxoxkjeHue BojopoJa B
npupojie, Gu3MUecKrue W XUMUUECKHe CBOMNCTBa, IIPUMEHeHHe, CIT0COObI
nonyueHuvs. KucyioTel v cosu.

MousisipHbiti 00BEM ra30B. PacuéThl 110 XUMHUYECKUM YpaBHEHUSIM.

du3snyeckre CBOMCTBAa BOAbl. Boja Kak pacTBopuTesnb. PacTBOpHI.
HaceblljeHHble ¥ HeHachlllleHHble pacTBOPbl. PacTBOpUMOCTEL BelecTB B BOJeE.
MaccoBasi f1oJis1 BellleCTBa B pacTBOpe. XMMHUeCKHe CBOMCTBa BOAbL. OCHOBaHWUSI.
Ponb pacTBOpOB B MpUpO/Zie U B KU3HU uesioBeKa. KpyroBopoT BOJbI B IPUPO/E.
3arpsi3HeHre NMPUPOAHBIX BOJ. OXpaHa M OUKMCTKA NMPUPOJHBIX BOJ,.

Knaccudukanys HeopraHndeckux coenrHeHud. Okcugbl. Knaccudukanms
OKCHZIOB:  cosieobpasyroiijie  (OCHOBHBIE, KHC/IOTHbIe, aMdoTepHble) W
HecojieoOpa3ytome. HomeHk/iaTypa OKcHaoB. PDu3nueckre W XUMUUYECKHE
CBOMCTBA OKCHJ0B. [TonyueHne OKCU/OB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: IIEI0YM U HepacTBOPUMBbIE
ocHOBaHHUs. HoMeHKnaTypa ocHoBaHUU. Pu3nUecKrhe W XUMHUUYECKUEe CBOWCTBA
ocHoBaHuU. [TomyueHre 0CHOBaHUM.

Kucnotel. Knaccudukaius kucioT. HomeHknatypa Kuciot. ®usudeckue u
XMMHYeCKue CBOMCTBA KMCIOT. Psig aktuBHOCTM MeTamnoB H. H. Bekerosa.
[TonyyeHvie KHUCIIOT.

Comu. HomeHknatypa coseit. dusnueckue U XUMUYECKUe CBOMCTBA COJEM.
[Tonyuyenue cosen.

['eHeTHuecKast CBSI3b MeX/y K/1aCCaMU HeOPraHUYeCKUX COeUHEHUN.

XumuuecKuii 3KchepumeHm:

KaueCTBEHHOe Orpe/ie/ieHre COZep)KaHus KHUC/IoOpoZa B BO3/yXe, MOJlyyeHue,
cobupaHye, paclio3HaBaHWe U W3yuyeHWe CBOWCTB KHC/IOpOZA, HabmoaeHre
B3aMMO/IeCTBUSI BeIlleCTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUSI U
TpekpalljeHus ropeHusi (Mo)kapa), O3HaKOMJeHWe C o0OpasllaMd OKCHAOB U
OlMCaHWe WX CBOWCTB, TIOy4yeHWe, coOMpaHve, pacrio3HaBaHWe U U3yueHHe
CBOMCTB BOJOpoJia (ropeHue), B3auMOZierCcTBUe Bojioposia ¢ okcugoM meau (1)
(BO3MOYKHO HCIIO/Ib30BaHHE BHeOMaTepHasoB), HaOmoAeHe 00pa3IjoB BeIeCTB
KOMuecTBOM 1 Mojb, HCCAeloBaHHWe 0COOEeHHOCTel pacTBOPEHUs BeIleCTB C
pPas/iMuHOM pPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pAcTBOPOB C OMpeJe/iéHHOU
MacCOBOM [10Jiel PaCTBOPEHHOI'O BellleCTBa, B3aMO/EMCTBHE BOZbI C MeTa/l/laMU
(HaTpueM U KaiblueM) (BO3MO)KHO HCIOJIb30BaHWE BHJleOMaTepyasioB),



ucciiefioBaHe 00pa3lioB HeOpraHWuUeCcKWX BeIeCcTB Ppa3lMuUHBIX  KJ/IaCCoB,
HabJ/ro/ieHre U3MeHeHUs1 OKpacku MHAWKATOPOB B pacTBOpaX KUCJIOT U Ie/louei,
M3yuyeHue B3auMoJeucTBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCJIOTHI,
KUCJIOT C MeTa/ulaMU, peaklydd HeuTpaiv3aluu, ToJyYyeHue HepaCTBOPUMbBIX
OCHOBAaHUM, BbITECHEHHWE OJJHOTO MeTasjla APYTMM M3 pacTBOpa COJIM, pelleHHe
SKCMEepUMEHTaTbHbIX 33/lau 10 TeMe «BakHellllMe KaacChl HEOPraHWYeCKUX
coeJMHeHUI».

Ilepuoguveckuii 3akoH u Ilepuoanueckas cucreMa XMMHUYECKHX
ynemMenToB [I. V. MenpeneeBa. CtpoeHue aroMoB. XMMHUYeCKas CBfi3b.
OKMC/INTEe/TIbHO-BOCCTAHOBUTE/IbHbIE PeaKIMU

[TepBble MOMBITKA KacCU(UKALIMK XUMUYECKUX 3jeMeHTOB. [loHsTHe O
IpyImax CXOJHBIX 3/eMeHTOB (IIjeJIoOUHble W L[e/I0YHO3eMe/IbHble MeTaslbl,
rajioreHbl, UHepTHbIe ra3bl). DJIeMeHThI, KOTOpble 00pa3yroT aMm(doTepHbie OKCH/IbI
Y TUAPOKCUBI.

[Teprognueckuii 3akoH. [leprogrueckas cucTemMa XMUMHUYECKHX 3J1eMeHTOB /.
N. MenpeneeBa. KopoTkonepuogHas W [JJIMHHOINEpPUOAHasi  (POPMBI
[Teprogrueckoy cucteMbl XUMUUecKuX 31eMeHTOB 1. V1. MenpeneeBa. [lepuoabl
yu rpymnmbl. PUsrueckur CMBICI TOPSAKOBOTO HOMEpPa, HOMEpPOB Mepuoja u
TPYIIIbI 3/IEMEeHTa.

CtpoeHuve atomoB. CocTaB aTOMHBIX si7iep. M30T1orbl. D1ekTpoHbl. CTpoeHue
3JIEKTPOHHBIX ~ 0007104eK  aTOMOB TiepBbiX 20 XWMHYECKUX  3JIeMEHTOB
[Tepuoguueckori cucrtemel [. V. MenpeneeBa. XapakTepUCTHKA XUMHAUECKOTO
3JIeMeHTa 10 ero nojokeHuto B [lepuoanueckoit cucreme 1. 1. MeHpesneeBa.

3aKOHOMEpPHOCTHM W3MEHeHMsl pajhyca aTOMOB XHWMUUYECKHUX 3JIEMEHTOB,
MeTa/UTMUueCKUX U HeMeTa/UTMueCKUX CBOMCTB T10 TPynram U Mnepruozam.

3Hauenue [lepuoanueckoro 3akoHa v [leprognueckor CUCTeMbl XUMUUECKUX
3JIEMEHTOB [/l Pa3BUTUS HaykKu M TpakTuku. [I. V. MeHgeneeB — yuéHbIM U
IPa’KJIaHUH.

Xumuueckass cBsisb. KoBasieHTHasi (MOsipHasi W HeMoOJIsIpHasi) CBS3b.
O/1eKTPOOTPULIATe/TbHOCTh XUMHAUECKUX 3/IeMeHTOB. VIOHHas CBSI3b.

Crenenp  okucieHuss.  OKUC/IMTe/IbHO-BOCCTAHOBUTEJIbHbIE  DeakKLUU.
[Iporeccel OKMC/IeHHs U BOCCTaHOB/IeHHs. OKUC/IUTEN U BOCCTAHOBUTETH.

XumuuecKuii 3KchepumeHm:

u3yueHre 00Opa3IOB BeIeCTB META//IOB M HEMETA/I/IOB, B3aUMOZENUCTBHE
TMIPOKCHJAa LMHKA C pacTBOpaMM KHUCJIOT M IIjeJioueid, MpoBeJeHue OMbITOB,
W/UTIOCTPUPYIOLMX ~ TIPUMEPBI  OKUCJ/IMUTe/IbHO-BOCCTAHOBUTEJ/IbHBIX  PeakLy
(ropeHue, peakLiiy pas/ioyKeHUs], COeZJUHEHU).

MesicnpeomemHble cesizu



Peanuzanys MeXnpeIMeTHBIX CBSi3ed TPU M3yYeHWW XUMHUU B 8 Kjacce
OCYIIIeCTBJIIETCST Uepe3 UCIOJ/Ib30BaHHe KaK OOIMX eCcTeCTBeHHO-HayUHbIX
MOHSATUM, TaK Y TOHSATUM, SBJISIOIIUXCS CUCTEMHBIMU [JIS OT[le/IbHbIX MPeMEeTOB
eCTeCTBEHHO-HAyUHOr0 [IUKJIA.

OOb1iue ecTeCTBeHHO-HayuHble TIOHATHS: Hay4YHbIM (PaKkT, TUIOTe3a, Teopus,
3aKOH, aHa/i3, CHUHTe3, KaacCU(UKaius, TIepruoJUIHOCTh, HabmrozeHue,
SKCIIePUMEHT, MO/e/IMpOBaHue, u3MepeHue, Mo/ieJib, IBJIeHUE.

dusrka: Marepusi, aTOM, 5JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYK/IWJ,
M30TOMbI, PaJIMOAaKTUBHOCTb, MOJIEKYJ/Ia, 3JIEKTPUUYECKUW 3apsifi, BellecTBO, Teslo,
00BEM, arperaTHoe COCTOSIHUE BellleCTBa, a3, (pusuueckve BeMUMHBI, eIUHULIbI
v3MepeHusi, KOCMOC, TIJIaHeTbl, 3B€3/1bl, CoJHLIe.

buonorus: porocunres, ApixaHue, bruocdepa.

leorpadusi: armocdepa, rugpocdepa, MuHepaabl, TOPHbIe TOPO/BbI,
TOJIe3HbIe MCKOMaeMble, TOIJIMBO, BOJHbIE PECYPCHI.

9 KJIACC

BeiecTBo U XMMHUeCKas peaKkius

[Tepuoauueckui 3aKoH. [leproanyeckasi cucteMa XUMHUUYECKUX 3/1eMeHTOB /1.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEDHOCTHM B W3MEHEHUM CBOUCTB
XMMUAUECKMX 3JIeMEHTOB TIepBbIX TPEX TMEepPUOOB, Kajvs, KalbLud WU WUX
COeIMHEHWHA B COOTBETCTBUM C [I0JIO)KEHHMEM 3/ieMeHTOB B Ilepuoanueckon
CHUCTeMe U CTPOEHUEM KX aTOMOB.

CTpoeHure BellecTBa: BUJbl XUMWYECKOW CBSI3U. THIBI KPUCTaJTIMYECKUX
PEIéTOK, 3aBUCMMOCTb CBOMCTB BeIleCTBa OT THIA KPUCTA/UIMUECKOMW PELETKA U
BU/Ia XMMWUECKOUW CBSI3H.

Knaccudukaiyss 1 HOMeHK/IaTypa HeOpraHWueCKUX BelleCTB. XHWMHUYeCKHe
CBOMCTBA BEIeCTB, OTHOCSIIUXCS K pa3/iMuUHbIM KjaccaM HeOopraHu4ecKux
COeIMHEHWH, TeHeTUYeCKasi CBSI3b HEOPraHWUeCKUX BeLeCTB.

Knaccudukanys XuMruuecKux peakLdi 1Mo pa3TM4yHbIM NpyU3HaKaM (10 Yuciiy
M COCTaBy YUaCTBYHOIIMX B peaklMU BeleCcTB, MO TeraoBoMy 3(hdeKTy, Mo
HM3MEHEHHUIO CTereHell OKWC/eHUS XMMHUeCKUX 3/IEMEHTOB, 10 00paTUMOCTH, 10
y4acCTHIO0 KaTajv3aTopa). JK30- U SHJI0TePMUYECKUe peakluv, TEpMOXHMUUeCKHe
yPaBHEHUS.

[ToHsiTIE O CKOpPOCTM XUMHYecKoW peakiyd. [ToHsiTie 00 0OpaTUMBIX U
HeoOpaTUMBbIX XUMUUYECKHUX PeakiusaxX. [IoHATHe O FOMOTeHHBIX U IeTepOreHHBIX
peakuusax. [lonaTue o katanuse. [IoHATHE O XUMHUUECKOM paBHOBeCHU. PaKTOPHI,
B/IMAIOL[ME HAa CKOPOCTb XWUMHWYECKOW peakUuu W TOJI0O)KeHHe XUMHUYeCKOro
paBHOBeCHUSI.

OKHCUTe/TbHO-BOCCTAaHOBUTEIbHBIE  PeakI[id,  eKTPOHHbIA  OasaHC
OKHCJIUTE/IbHO-BOCCTAHOBUTETHHOM peakiyu. Cocras/ieHne ypaBHEHUU



OKHUCJ/IUTeIbHO-BOCCTAHOBUTE/IbHBIX ~ pPEakLMi €  UCIO0Jb30BaHUMEM  MeToja
3/IEKTPOHHOTO OasaHca.

Teopust 3/1eKTPOIMTUUECKON AUCCOLMALIMU. DJIEKTPOIUTHI U HE3TIEKTPOIUTHI.
KatuoHbl, aHMOHBI. MexaHW3M AUCCOLMALMKA BEIeCTB C pas3/IMUYHbIMU BUJAMHU
xumMHuueckol cBsizu. CrerneHb auccoruaiivii. CubHbIe U c/labble 3/1eKTPOJIUTHIL.

Peakiui MOHHOTO OOMeHa. Y CJIOBUS TIPOTEKAHHsI peakiii HOHHOTO 0OMeHa,
MOJIHble M COKpAallléHHble HOHHbIe YypaBHeHMsl peakuuid. CBOWMCTBa KHCJIOT,
OCHOBAaHMM HW COJel B CBeTe TpeACTaB/AeHHM 00 31eKTPOIUTHUYECKOU
aucconuanuu. KauecTBeHHble peakiiuv Ha UOHBI. [ToHATHE 0 THIpOJK3e COmen.

Xumuueckuil 3KcnepumeHm:

O3HAaKOMJIEHHEe C MOJe/sIMM KPUCTa/VInYeCKUX peLIETOK HeopraHu4eCKUX
BeIIeCTB — MeTa/UVIOB U HeMeTa/uloB (rpaduTa M anmasa), C/I0’KHBIX BelleCTB
(x/opyga HaTpusi), UCC/ie[JoBaHWe 3aBUCUMOCTA CKOPOCTA XMUMHWYECKOW peakLUuu
OT BO3[E€WCTBUSI Ppa3/UUHBIX (DAaKTOPOB, UCC/Ie[JOBaHME 3JIEKTPOINPOBOJHOCTU
pPacTBOPOB BelLL[eCTB, TMpoliecca AUCCOLMALMK KWC/IOT, Ieouedl W cosei
(BO3MO)KHO  WCIIO/Ib30BaHWE BH/IE0  MaTepuasoB), TPOBeJleHWe  OIMbITOB,
WITFOCTPUDPYIOIIUX ~ TPU3HAKK  TPOTeKaHWs  peakiuii HMOHHOTO  oOMeHa
(obpa3oBaHre ocajka, BblJeneHHWe Ta3a, oOpa3oBaHWe BOibl), OIBITOB,
W/UTIOCTPUPYIOLIUX ~ TIPUMEPbl  OKUC/IUTe/TbHO-BOCCTAHOBUTE/IbHBIX  pPeakLUn
(ropeHue, peaklyy pa3/iOXKeHWs], COeJUHEHUsI), paclio3HaBaHWe HeOpraHUueCKHUx
BeIIeCTB C TOMOILLbI0 KauyeCTBEHHbIX peakluii Ha WOHBI, pelleHre
9KCIepUMeHTabHbIX 3a/Jay.

HemeTan/ibl 4 UX COeANHEHUA

OOijasi  xapakTepucTHKa TasoreHOB. Oco0eHHOCTH CTPOeHHUs aTOMOB,
XapakTepHble cTerleHU OKuciaeHUs. CTpoeHue U ¢uU3UUeCKre CBOMCTBA MPOCTHIX
BelIeCTB — rajoreHoB. XuMWYeCKWe CBOHCTBA Ha TIpUMepe  xJjopa
(B3auMOZeMCTBHEe C MeTa/laMM, HeMeTa/UlaMH, Ijes0uyaMu). XJIOPOBOZAOPO[.
ConsiHasi KMC/I0Ta, XMMUYeCKHWe CBOMCTBa, MoOJiydyeHUe, TipuMeHeHue. [lelicTBUe
XJIoOpa ¥ XJIOPOBOJIOPO/la Ha OpraHM3M uYesioBeKa. BakHeiillve X/IOpWAbl U UX
HaxoXk/leHre B TpUpo/ie.

O6iast xapakTepucTtuka 37eMeHTOB VIA-rpymmbl. OCo6eHHOCTU CTpPOeHUS
aTOMOB, XapaKTepHble CTereHU OKuciaeHusi. CTpoeHuWe W (pU3MUecKre CBOMCTBA
MPOCTBIX BeLeCTB — KUCJI0POAA U Cepbl. AJVIOTPOIHbIE MOAU(DUKALIMM KUC/I0POJa
M cepbl. XuMuyeckue CBOMCTBa cepbl. CepoBOZOPO/], CTpoeHUe, (u3nyeckue u
XUMHUUecKre cBoMcTBa. OKCU/IbI Cepbl KakK Tpe/CTaBUTe KUCIOTHBIX OKCH/IOB.
CepHasi kucioTa, (u3Nueckue U XUMHUUYeckue CBoiicTBa (oOmue Kak
MpeJCTaBUTeNs Kacca KUCJIOT M crielduueckue). XuUMHYeCKHe peakLvy,
7le)kalllie B OCHOBe TIPOMBIIIJIEHHOTO Croco0a TOay4YeHHsI CePHOM KHC/IOTHI.
[TpuMmeHeHre cepHOM KUC/IOThI. COMM CepHOM KMCIOThI, KaueCTBeHHasi peakijusi Ha



cyibgar-uoH. HaxoxzpeHue cepbl U €€ COeJUHEHWU B TpUpofe. XUMUUECKOe
3arpsisHeHHe OKpYXKarollled Cpelibl COeIMHEHUSIMU Cepbl (KUCJIOTHBIE [OXK[U,
3arpsi3HeHue BO3/[yXa U BOI0EMOB), CIIOCOOBI ero TpeioTBPalleHusl.

OO01jasi xapakTepucThka 3/ieMeHTOB VA-rpyribl. OCoO6eHHOCTU CTpPOeHHs
aTOMOB, XapaKTepHble CTeleHW OKUCJ/ieHWs. A30T, paclpoCTpaHeHWe B TIPUPOJE,
¢du3nueckre U XuMruueckue cBoiictBa. Kpyrosopor a3ora B npupojie. AMMUAK, ero
dur3uUeckre ¥ XMMHUUYeCKre CBOMCTBA, MoJiyueHue U npuMeHeHue. COM aMMOHUS,
ux (r3nUecKue U XMMUYecKre CBOMCTBA, MpUMeHeHWe. KauecTBeHHast peakiusi Ha
VOHbI aMMOHMS. A30THas KUCJIOTa, eé moJiyuyeHue, (pU3NUeCKue U XUMUUeCKHUe
cBoiicTBa (0Ole Kak IIpeACcTaBUTeNsl Kjacca KHCAOT U crenudryeckue).
Vcrionb3oBaHWe HUTPATOB M COJied aMMOHMSI B KaueCTBe MHHepabHBIX
ynobpeHuii. Xumuueckoe 3arpsis3HeHHe OKpYyyKatollleli cpefibl CoeJUHEHUsMU a30Ta
(KUCNOTHBIE [OXAW, 3arpsi3HeHWe BO3/Ayxa, MOYBbI WU BOA0EMOB). docdop,
a/JIOTpOrHble MoauduKatmu docdopa, ¢u3uUeckue U XUMUYeCKre CBOUCTBaA.
Oxkcup docdopa (V) u dochopHast Kuciora, pusndeckde U XMMUUeCKre CBOUCTRBA,
nosyueHue. Vcriosb3oBanue hocdaToB B KaueCTBe MUHEPAIbHBIX y100peHu .

O6iast xapakTepucTtika 37eMeHTOB IV A-rpymnmbl. Oco6eHHOCTU CTpPOeHUs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIeHWsl.  YTJIepofi,  ajyIOTPOITHbIe
MOAU(UKALIMKM, pacnpoCTpaHeHWe B Mpupoje, GuU3MUecKue W XHUMUUeCKHe
cBoricTBa. Ajcopbuusi. KpyroBopot yriiepoza B ripupojie. OKCHU/IbI yTiiepoa, ux
dbu3uueckue U XUMHUYECKUe CBOMCTBA, /[eHCTBHe Ha >KUBble OpraHU3MBbI,
roJiyueHre U TIpUMeHeHHe. DKOJIoThuueckre mpobsieMbl, CBsi3aHHbIE C OKCHIOM
yriaepoga (IV), rumore3a r1/100a/bHOTO TOTETUIEHHSI K/WMaTa, ITapHUKOBBIM
3¢ dekT. YrosbHas KUCI0Ta U €6 Cou, Ux (r3nueckue U XMMUUeCcKre CBOMCTBaA,
rmojiyueHde U TpuMeHeHHWe. KauecTBeHHasi peakids Ha KapOOHAT-MOHBI.
Vicriosib30BaHre KapOOHATOB B OBITY, MeJUWIMHE, TIPOMBIIIIEHHOCTH U CETbCKOM
XO35UCTBE.

[TepBoHaua/bHbIE TIOHATHS 00 OPraHUUeCKUX BeljeCTBaxX KakK O COeJUHeHUSIX
yrjiepojia (MeTaH, 3TaH, 3TUJ/IEH, alleTUIeH, 3TaHOJI, TJIMLePHH, YKCYCHas KUC/I0Ta).
[TpupojHble WCTOYHUKU YIJ/IeBOAOPOAOB (yronb, NPUPOAHBbINA Ta3, HedTh),
MIPOAYKTBI UX TiepepaboTKu (O€H3WH), WX pOJib B OBITY W IPOMBIILJIEHHOCTH.
[TonsiTrie 0 OMOJ/IOTHYECKH Ba)KHBIX BellleCTBaX: KUpax, Oeskax, yrieBofiax — v Ux
pOJM B JKWA3HM uUejioBeKa. MarepuaibHOe €JUHCTBO OpraHUuecKux |
HeOpraHWYeCcKHUX COeJMHeHHUMN.

KpemHuii, ero Qusnueckue ¥ XHMHUUECKHE CBOMCTBa, IOJly4YeHUEe U
npuMeHeHre. CoequHeHWs KpeMHHsi B mpupofe. OOmue TmipefctaBieHus 00
okcuze kKpeMmHus (IV) v kpemHueBor kucnote. CUIMKaThl, UX MCII0JIb30BaHHE B
ObITY, B TIPOMBIIIEHHOCTH. BajkHelIlie CTpPOWTe/bHbIE MaTepHabl: KepaMHKa,



CTeK/0, 1jeMeHT, 0eToH, »keie300eToH. ITpobsieMbl 6e30TacHOrO HMCIIOIB30BaHUS
CTPOUTEJIbHBIX MaTeprasioB B MOBCEAHEBHOU »KU3HHU.

Xumuueckuii 3Kkcnepumenm:

n3ydyeHre oOpa3ljoB HEOPraHWYeCKUX BeIleCTB, CBOWCTB COJSTHOW KHC/IOTHI,
TIpOBe/ieHNe KaueCTBEeHHBIX peaklui Ha X/JI0PUA-UOHBI U Hab/roZieHre TpU3HaKOB
WX TPOTeKaHUs], OIbIThl, OTpakawollue (u3nuecKue U XUMUUeCKue CBOMCTBa
raJloreHOB M HX COeJVHEHUM (BO3MOXKHO WCIOJIb30BaHUE BHIeOMAaTepUasioB),
O3HaKOMJiIeHWe C o0pa3ijaMu XJ0puoB (TajJoreHu/IoB), O3HAKOMJIeHHe C
obOpasiljaMu  ceppl W €€  coeJuHEHUSIMH  (BO3MOXHO  HCIIOJIb30BaHUe
BH/leOMaTepuasoB), Hab/oieHre Tpoliecca 0OyT/IMBaHUsI caxapa Ioj, JelCcTBreM
KOHLIEHTPDUPDOBAaHHOM CEPHOM  KHUC/IOThbl, W3yYyeHUWe XHWMHYECKUX CBOMCTB
pa3baByieHHOM CepHOM KUC/IOThI, POBe/leHre KaueCTBeHHOU peaki[uu Ha Cy/ib¢aT-
WOH U HabJstofieHWe TIpU3HaKa eé MpOTeKaHWs, O3HAaKOM/eHWe C (U3NUeCKUMHU
CBOMCTBaMH a30Ta, ¢ocdhopa M HUX coefMHEHUU (BO3MOYKHO HCIIO/Ib30BaHKe
BH/IleOMaTepHaioB), oOpas3jaMu a30THBIX U (OCHOPHBIX yA0OpeHuH, MoydeHue,
cobupaHye, paclio3HaBaHWe U H3yuyeHWe CBOWCTB aMMHakKa, IIPOBeJleHHe
KaueCTBeHHbIX peakiliii Ha MOH aMMOHMS U (pocdaT-uoH U u3ydyeHUe NMPU3HAKOB
WX TMPOTeKaHWsi, B3aMMO/IeMCTBUE KOHLIEHTPUPOBAHHOW a30THOW KHUCJ/IOThI C Me/IbI0
(BO3MOXXHO  WCIMO/b30BaHUE  BHUEOMaTepUasioB), v3yueHue Mozesen
KPUCTa/UIMUeCKUX PEeLIeTOK anmasa, rpagura, (QyiepeHa, O3HaKOMJIEHHWe C
TIPOI[eCCOM  aZicopOI[My  pacTBOPEHHBIX BEIeCTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM TIPOTHMBOTra3sa, MojydyeHue, coOMpaHue, paclio3HaBaHHe U H3ydyeHUe
CBOMCTB YTJIEKMC/IOTO Tra3a, MpoBe/ieHre KaueCTBeHHbIX PeakIii Ha KapOoHaT u
CU/IMKaT-UOHbl M U3yuyeHWe TIPU3HAKOB WX TIPOTeKaHUsl, O3HaKOMJIeHUEe C
MIPOJIyKIIMe CUJMKAaTHOM TIPOMBIIIJIEHHOCTH, pellleHhe JSKCIIepUMeHTaTbHbIX
3a/1au 10 TeMe «BaykHelilne HeMeTaslbl U UX COeIMHEHUSI».

MeTta/ibl U MX COeJUHEHHS

OO011jasi XapakKTePUCTHKA XMMHUECKUX 3/IEMEHTOB — MeTa/lJIOB Ha OCHOBaHUU
UX TIoNoXeHUsi B Ilepuoaudeckod cucteMe XHUMUUYeCKUX »3jeMeHToB [I. .
MeHiesieeBa U cTpoeHUsi aToMOB. CTpoeHWe MeTa/ioB. MeTannyeckasi CBsi3b U
MeTa//TMyecKasi ~ KpUCTa/uIMuecKass  pelléTka.  DJeKTPOXUMHUUYeCKUM  psf
HaTpsDKeHU# MeTaiioB. @u3ndeckre U XMMUUeCKUe CBOMCTBa MeTas/uioB. Obiiue
criocobbl TIo/TyyeHUsi MeTaiioB. [loHATHE O KOpPPO3WM MeTa/lJIoB, OCHOBHBIE
criocoObl 3am|Thl UX OT Koppo3uw. CrutaBel (CTa/lb, UyT'yH, AIOPaJIOMHAHUM,
OpoH3a) U UX NPUMeHeHKe B OBITY W TTPOMBIIILJIEHHOCTH.

[[lesiouHble MeTasuibl: TIOM0KeHWe B [leproguueckor CUCTEMe XUMUYEeCKUX
snemeHToB /1. VI. MeHpeneeBa, CTpOeHHMe UX aTOMOB, HaxOXK[eHUe B TIpUpO/Je.
du3nuecKkre U XMMHAYeCKre CBOUCTBA (Ha mpuMmepe HaTtpus M Kamusi). OKCcuapl u



TUAPOKCUABI HATpusg U Kaimsa. [IpuMeHeHMe 11e/IOUHBIX MeTa/uUIOB U UX
CcOoeIMHEeHUH.

[ITeslouHO3eMeNIbHBIE  MeTa/l/lbl MarHWd M KaJbLUU: TOJIO)KEHWEe B
[Tepuoauueckol cucrteMe xMMUueckux 3eMeHTOB [. VI. MeHeneeBa, CTpoeHue
VX aTOMOB, HaxoXKJeHue B mpupoze. Prsuyeckre U XUMUUECKHEe CBOMCTBA MarHusi
U Kajmplus. BaxHelinve coefuHeHUs KajabLysl (OKCWJ, TUJPOKCHUJ, COJIN).
JKEécTKOoCTb BOJbI M CIIOCOOBI €€ yCTpaHeHUsl.

AsroMUHMI: TI0/I0>KeHHe B [leproguyeckoit cucteme XUMUUECKUX 3/IEMEHTOB
. . MenpesieeBa, CTpoOeHUe aTtoma, HaxoxaeHue B mpupoje. dusnueckue u
XHMMUUeCKre CBOMCTBa artOMUHMS. AMQOTepHble CBOMCTBA OKCUZA U THJPOKCH/IA
AJIFOMUHUS.

Kene3o: nosoxxenue B Ilepuorueckor cUCTeMe XUMUYECKUX 3/1IEMeHTOB /.
N. MenjeneeBa, CTpoeHHWe aTOMa, HaxOXAeHUe B rpupoze. dPusmueckve Uu
XUMHUYeCKre CBOMCTBaA kene3a. OKCUIbl, THAPOKCUAIBI U conu xkene3a (I1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYeHHeE.

Xumuueckuii 3Kkcnepumenm:

O3HaKoM/leHHe C oOpa3ljaMd MeTa/UIOB U CIUIAaBOB, UX (PU3MUECKUMU
CBOMCTBaMH, M3y4Y€HHe pe3y/jbTaTOB KOpPPO3WHM  MeTa/U/IOB  (BO3MOJKHO
WCTIO/Ib30BaHKe BHZieOMaTepuasioB), OCOOeHHOCTel B3aMMOJENCTBUS OKCHja
Ka/JbLisd W HaTpusi C BOJOU (BO3MOJKHO WCIIOJIb30BaHWE BH/leOMaTepuasoB),
VCCIeIOBaHNe CBOMCTB >XECTKOM BOJBI, MPOLiecca TOPeHUs Kejle3a B KUCJIOPOJe
(BO3MOXXHO  WCIIONb30BaHWE  BHUeOMarepuasoB), TPU3HAKOB  MPOTEKaHUsI
KaueCTBEHHBIX peaklMid Ha WMOHBbI: MarHus, KajbLUsi, aJFOMUHUS, LIMHKA, >Keje3a
(IT) u xxene3za (III), megu (II), HabMrOAEHME W OIHMCAHKE TIPOL[ECCOB OKPAIIBAHUS
MJlaMeHM WOHAaMM HaTpus, Kaiusi M Kajablusg (BO3MOKHO MCII0JIb30BaHUE
BU/leOMaTePUAIOB), UCC/IeJOBaHe aM(OTEePHBIX CBOMCTB TMAPOKCHU/A aTFOMUHUS
Y TUJPOKCH/ia LIMHKA, pelleHre SKCIIepUMeHTalbHbBIX 3a/jay Mo TeMe «BakHenime
MeTaJl/Tbl U UX COeIUHEHUSI».

XHUMHSA U OKpYyXKamwilas cpeja

BelectBa ¥ maTepuasbl B TOBCEJHEBHOM JKM3HMU 4YesoBeka. besomacHoe
HCTI0/Tb30BaHNe BeI[eCTB M XMMHUECKUX peakiuii B ObITy. [TepBasi ITOMOIIb MPH
XMMUUECKUX 0’KOraxX U OTPaBJIEHUSIX.

XyWMHUYeCcKoe 3arpsi3HeHre OKDY’Karollen cpenbl (rpefenbHas [JOIMyCTUMas
KOHLIeHTpalusl BelllecTB, Aasiee — [1/IK). Posb xumMuu B pellieHUU 3K0JIOTMUYECKUX
npobJiem.

Xumuueckuil 3kcnepumeHm:

u3yueHre 0o0Opasl[0B MaTepyasnoB (CTEKJIO, CI/IlaBbl MeTa/jioB, TOJUMepHbIe
Marepua’bl).

Mesicnpeomemmble cesizu



Peanuzanusi MeXnpegMeTHBIX CBs3€il MPU H3yYeHWH XMMHUM B 9 Kiacce
OCYILL[eCTBJISIETCSI Uepe3 HCMO/b30BaHHWEe KakK OOIIUX ecTeCTBeHHO-Hay4YHbIX
MOHSATUM, TaK U TOHSTUH, SBASIOIIUXCS CUCTEMHBIMU /ISl OT/e/IbHbIX TIPeMeTOB
eCTeCTBeHHO-HAay4YHOr0 LIMKJIa.

OO1e ecTeCTBEHHO-HayuHble TMOHSTHS: HAy4HbIM (pakT, TMIOTe3a, 3aKOH,
TeOpUsi, aHalu3, CUHTe3, KaaccuduKalusi, TepUOJUYHOCTb, HabJofeHue,
5KCMEpPUMEeHT, MO/leIMpOBaHue, HW3MepeHue, Mo/ieflb, sIB/IeHWe, TapHUKOBBIN
3¢ }eKT, TeXHOIOTHsI, MaTepUallbl.

®u3uka: Marepusi, aToM, 3JeKTPOH, MPOTOH, HEWTPOH, WOH, HYK/IUJ,
M30TOMNbI, PaZM0aKTUBHOCTb, MOJIEKY/a, 3/IeKTPUUECKUM 3apsifi, TPOBOJHUKHU,
TOJTYTIDOBO/ITHUKY, — [TUJIEKTPUKH, (OTO3/IEMEHT, BeIleCTBO, Teso, OO0bEM,
arperaTHoe COCTOsIHWE Bell|eCTBa, ra3, paCTBOp, paCTBOPUMOCTb, KPUCTa//InyecKast
pelléTKa, CrylaBbl, (pU3NUecKue BeIUUWHbI, eJUHHULbI U3MepeHusi, KOCMUUecKoe
MIPOCTPAHCTBO, [JIaHeThl, 3BE3/1bl, CoJTHLIe.

Buosnorusi: ¢oTtocunTe3, AbixaHue, Guocdepa, 3KOCHCTEMAa, MUHEDPAJbHbIE
y00peHusi, MUKPO3JIeMeHTbI, MaKpPO3JIeMeHThI, TTUTaTe/IbHbIe Bell[eCTBa.

leorpadus: armocdepa, rugpocdepa, MuHepasabl, TOPHbIe TOPOJBI,
T0JIe3Hble HUCKOIaeMble, TOIJIMBO, BOJHbIE PeCypChI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUA ITPOI'PAMMBI 110
XMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJ/IbTATBHI

JINuHOCTHBIE pe3yJibTaTbl OCBOEHHs TIPOrpaMMbl OCHOBHOTO 0OI1iero
oOpa3oBaHUs JOCTUTAlOTCS B XOJle OOyueHUWs XUMHU B eIUHCTBe ydeOHOH u
BOCITUTaTeTbHOU JIesiTe/TbHOCTA B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUUCKHUMU
COLIMOKYJIbTYPHBIMHA UM /YXOBHO-HPAaBCTBEHHBIMU 1IeHHOCTSIMU, TIPUHSITBIMU B
oOIiecTBe MpaBWaMU W HOPMaMU TIOBeZieHUs] W CIIOCOOCTBYIOT TIpoljeccam
CaMOII03HaHUsI, CAMOPA3BUTHS U COLMA/IM3aLM 00yUaroIuXCsl.

JINUHOCTHBIE ~ pe3y/bTaTbl  OTPa)KalOT  TOTOBHOCTb  OOYyUarOL[UXCS
DYKOBO/ICTBOBATbCSI CUCTEMOM TIO3UTHMBHBIX I1I€HHOCTHBIX OpHEHTaluid |
pacilvpeHye orbiTa JiesiTe/TlbHOCTA Ha eé OCHOBe, B TOM YKCJ/Ie B YaCTH:

1) naTpMOTHUYECKOr0 BOCIIUTAHMSA:

L[EHHOCTHOTO OTHOLLIEHUSI K OT€YeCTBEHHOMY Ky/JbTYPHOMY, UCTOPUUYECKOMY
M HayuyHOMYy Hacje/ut0, TOHWMaHUS 3HaueHUsi XUMHUUYeCKOW HayKd B >KU3HU
COBpeMeHHOro 00ITlecTBa, CITOCOOHOCTH B/IaJieTh AOCTOBEpHOM HHbopMalei o
repe/ioBbIX JOCTW)KEHUSIX W OTKDBITUSIX MMPOBOM M OTeYeCTBEHHOM XUMUH,
3aMHTePeCOBAHHOCTU B HAayUHBIX 3HAHUSIX 00 yCTPOMCTBe MUpa U 00111eCTBa;

2) rpaXJaHCKOT0 BOCIIUTAHMSA:

Mpe/iCTaB/ieHUs] O COLMA/JIbHBIX HOpMax M TIpaBU/aX MeX/JIAYHOCTHBIX
OTHOIIIEHH! B KOJUIEKTHBE, KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B OOITIeCTBEHHO
MOJIe3HOM,  yueOHOMCC/Ie0BaTe/IbCKOM, TBOPUYECKOM W APYIMX  BHAAX
nesiTe/IbHOCTA, TOTOBHOCTHM K Pa3HOOOpa3HOW COBMECTHOUW [iesTe/TbHOCTH TIpU
BBITIOJTHEHUM y4eOHBIX, T[103HaBaTeIbHBIX 3aZlau, BBIMOTHEHUA XUMHUUECKUX
9KCTIEPUMEHTOB, CO3/JaHUH yueOHBIX TIPOEKTOB, CTPEM/IEHUS K B3aMMOITIOHUMAHUIO
M B3aUMOIIOMOII[M B TIpoljecce 3TOW YyueOHOW [iessTelTbHOCTH, TOTOBHOCTH
OLleHUBaTb CBOEé TIOBeJjleHWe W TIOCTYNKKA CBOWUX TOBapUilled C TMO3ULUU
HPaBCTBEHHBIX U MPaBOBLIX HOPM C YYETOM OCO3HAHUSI MOC/Ie/ICTBUM MOCTYNKOB;

3) e HHOCTH HAyYHOr'0 MO3HAHMS:

MHPOBO33peHUeCcKre Tpe/[CTaB/eHrsI O BelljeCTBe M XWMHUUYeCKOW peakiiuw,
COOTBETCTBYIOIIIiE COBPEMEHHOMY YPOBHIO pa3BUTHS HayKH U COCTaBJISIOII[ME
OCHOBY /i TIOHUMaHUsI CYIL[HOCTA Hay4YHOW KapTWHbI MUpa, Tpe/cTaBjeHus: 00
OCHOBHBIX 3aKOHOMEDHOCTSIX DPAa3BUTUSI TPHUPO/IbI, B3aWMOCBS35X UejioBeKa C
TIPUPO/IHOW CpeJioM, O POJIK XMMUM B TTIO3HAHUM 3TUX 3aKOHOMEPHOCTEW;

T03HaBaTe/IbHbIe MOTHBLI, HallpaB/ieHHbIe Ha IMOyuyeHHe HOBBIX 3HAaHWM TI0
XUMUH, HeoOXoauMmble Iy OOBSICHEHHS HaO/II0faeMbIX ITIPOLIECCOB U SIBJIEHUH,
M03HaBaTe/IbHOM, WH(OPMAal[MOHHOW W UMTaTeJbCKOW Ky/JbTYpPhbl, B TOM UHCJIe
HaBBIKOB CaMOCTOSITe/IbHOM paboThl C yueOHBIMA TEKCTaMH, CIPaBOYHOMN



JIUTEepaTypoi, [JOCTYMHBIMA TEeXHUUECKUMHM CpeJCTBaMM HWHGOPMAI[MOHHBIX
TeXHOJIOTUM;

WHTepeC K OOyueHHI0 W T03HaHWIO, H0003HAaTeNBHOCTh, TOTOBHOCTh U
crocobHOCTL K camMooOpa3oBaHMIO, TPOEKTHOW W  MCC/ie[oBaTebCKOM
JesiTe/IbHOCTU, K OCO3HAHHOMY BbIOOpY HaripaB/IeHHOCTH U ypOBHsI 00yueHUsi B
JlabHeMIIIeM;

4) dbopmupoBaHusA Ky/JIbTYPHI 310POBbA:

OCO3HaHWe IIeHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOILIEHUsI K CBOEeMY
3[JOPOBbIO, YCTAHOBKM Ha 370POBbINi 00pa3 >KW3HU, OCO3HaHWE TMOC/AeJCTBUN U
HeTpusTHe BpeJHbIX TpUBbIUeK (yroTpebsieHyst a/IKOroJisi, HADKOTUKOB, KypeHUsl),
HeoOXOAUMOCTH COOJMIO/leHrsT TMpaBW  0e30MacHOCTH TIpU  oOpallleHuu  C
XUMHUUECKUMU BeIl[eCTBaMH B OBITY M peasibHOM »KU3HM;

5) TPy/l0BOr0 BOCTIMTAHMSI:

MHTepeC K MPaKTUUeCcKOMY U3yueHHIo Tipodeccuii U TpyZia pa3idiuHOro poja,
yBaKeHHe K TpyAy U pe3y/bTaTaM TpPYOBOW [leATeTbHOCTH, B TOM uHC/e Ha
OCHOBe TIPUMEHEHHs TpPeAMETHbIX 3HAaHWW [0 XHWMHH, OCO3HAHHBIA BBIOOP
WHAVBHU/IyaJIbHOM TPAeKTOPHH TPO/0/DKeHUs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
WHTEPEeCOB 1 CIIOCOOHOCTU K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpebHOCTeH,
yCTeITHOM npodeCcCOHaTbHOM AesiTeTbHOCTA W Pa3BUTHS HEOOXOAMMbBIX YMEHHH,
TOTOBHOCTB aZIalITUPOBATLCS B TTPO(eCCUOHAILHOU Cpe/ie;

6) 3K0/I0ruH4ecKoro BOCIIUTAHHSA:

9KO0JIOTUYEeCKH IiejiecooOpa3Hoe OTHOIIeHHWe K TIpUpoJile KaK WMCTOUHHKY
YKU3HU Ha 3emJie, OCHOBe eé CyllleCTBOBaHUs, IOHUMaHUe 1[eHHOCTH 3[J0pPOBOTO U
Oe3omacHOro o0Opasa >KM3HH, OTBETCTBEHHOE OTHOIIeHWe K COOCTBEHHOMY
GbHU3MUeCKOMY U TICUXHYECKOMY 3/I0pPOBbIO, OCO3HaHHWE IIeHHOCTH COOIOZeHMUs
TIpaBwJT 0€301TaCHOTO TIOBe/IeHUs MpY paboTe C BeIrleCTBaMHM, a TaKXKe B CUTYyaIHsX,
yTPOJKAIOIIUX 3/I0POBBIO U XKU3HU JIIO/Iel;

CIIOCOOHOCTH TIPUMEHSITh 3HaHMS, TOJlydaeMble MPU U3yUeHWH XUMUH, [/
pellieHUs 3a/lau, CBSI3aHHBIX C OKPY>KatoIled MPUPOJHONM Ccpe/iol, J/s1 TIOBbIIIeHUsT
YPOBHSI  9KOJIOTUUECKOW KYy/IbTypbl, OCO3HaHWs T/00a7bHOTO  XapakTepa
9KOJIOTUYECKUX TIpo0J/ieM M TyTel WX pelleHHs TOCPeJCTBOM MEeTO/0B XHUMUH,
9K0JIOTUYECKOTO MBIIIIeHHs, yMeHUsI PYKOBO/ICTBOBAThCSI MM B T0O3HaBaTeIbHOM,
KOMMYHUKATUBHOM Y COLIMA/IbHOM TIPaKTHKe.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTtanpegMeTHBIX pe3yJbTaTOB BBIE/ISIOT 3HAaUMMble ISt
cdopMHpOBaHHs MHPOBO33peHHs OOlljeHayuyHble TIOHSATUS (3aKOH, Teopwus,
TIPUHLIUI, TUTIOTe3a, (akT, CUCTeMa, MPOLecc, SKCIIePUMEHT U JIpyroe.), KOTOpble
WCTIONIB3YIOTCS B €CTeCTBeHHO-HAyUHBIX yueOHBIX TIpefMeTax U TI03BOJISIIOT Ha
OCHOBe 3HaHWU M3 3TUX TpeAMeTOB (hOpMUPOBaTh TIpPe/iCTaB/ieHWe O I1eJI0CTHOM



HayYyHOUW KapTHHe MHpa, U YHUBepCa/ibHble yueOHbIe AeliCcTBUsA (TI03HaBaTe/IbHbIE,
KOMMYHUKAaTUBHbBIE, PETY/SATUBHbBIE), KOTOpble 00ecrieunBaioT (OpMHUPOBaHHE
TOTOBHOCTH K CaMOCTOSITe/TbHOMY TJIAaHUPOBAHUIO U OCYIIIECTB/IEHHIO y4eOHOM
JesiTeIbHOCTH.

ITo3HaBaTe/bHbIE YHHUBepPCa/IbHbIe yueOHbIe el CTBUs

Ba3oBble jloruyecKue eiCcTBUs:

yMeHUs1 UCMO/b30BaTh MNPUEMBbI JIOTUUECKOTO MBbIIIJIEHUs] TIPU OCBOEHUM
3HaHWM: pacKpbIBaTh CMBIC/I XMMHUECKUX TIOHSATUM (BbIZIEJIATb WX XapaKTepHbie
MpU3HAaKH, yCTaHAB/IMBaTh B3aMMOCBSI3b C APYTUMU TOHSATHSIMH), MCIOJb30BaTh
TIOHSITHUS /1J1s1 0ObSICHEHUsI OTJe/IbHbIX (DaKTOB U SIBJIEHUM, BbIOMPAaTh OCHOBaHUS U
KpUTEpUM [/Is1 KIaCCU(UKALIMM XUMHYECKHX BellleCTB U XWMUUeCKUX peakllui,
yCTaHaB/IMBaTh TPUUKMHHO-C/IEICTBEHHbIE CBSI3U MEXKAY OOBeKTaMU U3yueHwUs,
CTPOUTH JIOTUUECKHe pacCyXAeHusl (MHAYKTUBHbIE, AeyKTUBHbIE, 110 aHa/JIOTUN),
Jle/1aTh BBIBO/IbI U 3aK/TFOUEHUS;

yMeHue TpUMeHsSITh B TIpollecce TIO3HAHWs TIOHATUS (TIpeAMeTHble U
MeTaripeiMeTHbIe), CHMBOJIMUeCKre (3HAaKOBbIe) MO/Ie/TH, UCII0/Ib3yeMble B XUMUH,
1IpeoOpa30BbIBaTh IIMPOKO MPHUMEHsIEMble B XUMHUHM MOJIe/IbHbIe TIpe/ICTaB/IeHUs —
XMMUUeCKHU 3HaK (CMMBOJ 3/IeMeHTa), XuMHuueckass (opMysa M ypaBHeHUe
XUMHUUECKON peaklui — TIpY pellleHuH yueOHO-TI03HaBaTe/IbHBIX 3a/ad, C YUETOM
TUX MO/Ie/TbHBIX Tpe/iCTaB/eHUI BbISB/AATb U XapaKTepPU30BaTh CYII[eCTBEHHbIE
TIPU3HAKY U3yUYaeMbIX 00BEKTOB — XUMHUUECKHX BeI|eCTB U XUMHUUECKHX peaKIni,
BBISIBIISTH ~ OOIMe  3aKOHOMEPHOCTH, TPUYMHHO-C/e/ICTBEHHbIe CBSI3U U
TIPOTHUBOPEUMS B U3yUaeMbIX MPOLeCCax U sIBIeHHUSIX.

Ba3oBble Hcc1ejoBaTe/IbCKHe JedCTBUSL:

yMeHHe WCII0Mbh30BaTh MOCTaB/IeHHbIe BOIPOCHI B KaueCTBe WHCTPYMEHTa
MO3HAHWs, a Tak)Xe B KaueCcTBe OCHOBBI ijid (POPMUPOBAHUSI TUIOTE3bl TIO
TIPOBEPKe TIPaBUJIbHOCTU BbICKA3bIBA@MbIX CYKIEHUI;

npuobpeTeHre OMbITa I0 TJIAHUPOBAHWIO, OPraHW3alldd W ITIPOBEIeHUI0
yUYeHHUYeCKUX 9SKCIIepUMEHTOB, yMeHHWe HaOmofaTh 3a XOJOM TIpoIjecca,
CaMOCTOSITe/IbHO TIPOTHO3UPOBATh €ro pe3y/ibTaT, (opMy/HMpoBaTh 000OIeHUs U
BLIBO/IbI TI0 pPe3yJ/ibTaTaM ITPOBeIEHHOI0 OMbITa, UCC/Ie/JOBAHMsI, COCTAB/IATh OTUET
0 TIPOJie/IaHHOM paborTe.

Pabora c uadopmanmeii:

yMeHue BbIOWpaTh, aHA/IW3UPOBATh W HWHTEPHPeTHPOBaTh WHGMOPMALUIO
pa3MUHbIX BUZIOB U (JOpM TIpe/iCTaBIeHUs], ITOTyuyaeMyto U3 pa3HbIX MCTOUHUKOB
(HayuHO-TIOTNy/ISIpHasi  UTepaTypa XWMWUUYECKOTO COZIep)KaHusl, CIpaBOYHbIe
nocobusi, pecypcbl VHTepHeTa), KPUTHYECKH OI[€HWBATh IMPOTUBOPEUHBYIO U
HeJI0CTOBepHYH0 MH(MOpMalUIo;



yMeHHe TIPUMeHSITb pa3/iiyHble MeTO/bl M 3amlpoChl MPHU MOMCKe U 0TOOope
WHGOpPMAIlMd ¥ COOTBETCTBYIOIIUX [JaHHBIX, HEOOXOAWUMBIX [Jis BBITIOJTHEHUS
yueOHbIX U TI03HaBaTe/IbHBIX 3a/lau OTpe/le/IEHHOTO TUIIa, IPUoOpeTeHre OMbiTa B
007aCTA  MCMO/b30BaHUSl  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX — TeXHOJIOTUH,
OBJIa/leHHe KYJIbTyPOM aKTUBHOT'O UCIOJIb30BaHUS Pa3/IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITe/IbHO BBIOMpATh ONTHMabHYI0 (hOpMy TpeZicTaBieHyst MH(pOpMaLUu U
W/UTIOCTPUPOBATh pelllaeMble 3a/jaud  HeCJOKHBIMA CXeMaMH, JharpamMamuy,
apyrumu doopMamu rpadyKy M UX KOMOWHAI[USIMU;

yMeHWe WCI0/Ib30BaTh M aHa/M3MpoBaTb B Tipoljecce y4yeOHOU U
MCC/IeIOBATe/IbCKOU JesiTeTbHOCTU WH(OPMALMI0 O BUSIHAW TIPOMBILIEHHOCTH,
CeJIbCKOTO XO03SMCTBAa M TPAHCIIOPTA Ha COCTOSIHWE OKPY’Karollled TPUPOLHOU
cpefibl.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUSA:

yMeHUsI 3a/laBaTh BOIPOCHI (B XOJle Juajsora W (WIM) JUCKYCCHH) TIO
cyiiectBy  oOcykzaeMo — Tembl, (GOpPMYJIMpPOBaTb  CBOW  TIpPeJ/IOXKEeHHsI
OTHOCUTE/TBHO BBITIO/THEHUSI MPe//I0’KeHHOM 3a/jauy;

yMEeHUsI  TpPeJCTaB/sATh  TMOJIyueHHble  pe3y/bTaTbl  IT03HABATe/IbHOM
JesITeTbHOCTU B YCTHBIX W TMCbMEHHBbIX TeKCTaX; [ejlaTh Mpe3eHTaluio
pe3y/IbTaTOB BBINOJIHEHUsI XUMUUEeCKOro 3KCrieprMeHTa (/1abopaTOpHOTO OIbITa,
nabopaTopHO#t paboThI 10 MCC/IeJOBaHUIO CBOMCTB BellleCTB, yueOHOTO MpoeKTa);

yMeHHs1 y4eOHOrO COTPYAHUYECTBA CO CBEPCTHUKAMM B COBMECTHOM
MO3HaBaTe/JIbHOM UM MCC/IeoBaTeNbCKOM  [eSTeNbHOCTA  TIpU  pelleHuun
BO3HUKAIOIIMX TpobseM Ha OCHOBe yuéTa OOIMX WHTEPeCOB W COT/IaCOBaHUS
no3uiyii (06cyxmeHns;, 0OMeH MHEHUSIMHM, «MO3TOBbI€ INTYPMbID», KOOPAWUHAIHS
COBMECTHBIX [I€UCTBUM, Olpe/ieieHre KpUTEepUeB TI0 OLeHKe KayecTBa
BBITTOJIHEHHOMN paboThI U [IpyTHe).

Pery/isaTUBHBIE YHHUBEpPCA/IbHbIE yUeOHbIe AeiiCTBHS:

yMeHHe CaMOCTOSITe/IbHO OMpeJie/siTh Le/n JesTe/IbHOCTH, TJIaHUPOBaTh,
OCYILL[eCTBJISATh, KOHTPOJMPOBATb W TIPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
nesiTe/TbHOCTh, BbIOMpaTh Hanbosee 3¢ heKTUBHBIE CITOCOOBI pelleHusl YueOHbIX U
MO3HABATe/IbHbIX 3a/a4, CaMOCTOSTEJbHO COCTaB/SATh WM KOPPEKTUPOBATh
Npe/Ji/IOKeHHbIM a/iTOPUTM  [I€MCTBUM TMPU  BBITIOJIHEHWW 3aZlaHUM C  y4YETOM
TMOJ/TyueHus] HOBBIX 3HaHWN 00 M3yuaeMbIX OOBEKTax — BeIecTBax M peakiusX,
OLIeHMBaTb COOTBETCTBME TOJYYEHHOrO pe3yJsbTaTa 3asiB/JIeHHOM L/, YMeHHe
VICTI0/Ib30BaTh Y aHA/IM3MPOBaTh KOHTEKCTHI, Mpe/jiaraeMble B YCJIOBUY 3a/JaHHUU.

IMPEAMETHBIE PE3YJ/IbTATBI

B cocraBe TipefMeTHbIX pe3y/JbTaTOB II0 OCBOEHHIO 00s3aTebHOTO
COJiep)KaHus, YCTaHOBJIEHHOTO JlaHHOW (efepanbHON paboueit IMporpaMMon,
BBIJIE/ISIIOT: OCBOEHHbIE O0YUarOIIMMUCS HayuHble 3HAHUS, YMEHUsS U CIOCOOBI



OeucTBUM, crieluduyeckie [jig  TPeMeTHOM o0mactd  «XWUMHS», BUJBI
JeATeJIbHOCTU 1O  TIOAYYeHWID HOBOrO  3HAaHWS, €ro HWHTepIpeTaluy,
1peoOpa30BaHKIO 1 TIPUMEHEHHIO B PA3/IMUHBIX YUeOHBIX Y HOBBIX CUTYaIHsIX.

K koH1ly oOyueHusi B 8 Kiacce rnpeZiMeTHbIe pe3y/ibTaThbl HA 6a30BOM YpPOBHe

J0JDKHBI OTpaXkaTb C(hOPMHUPOBAHHOCTH Y 00YUarOLUXCSl YMEeHUI:

e PpACKpbIBaTh CMBIC/T OCHOBHBIX XUMWYECKUX TIOHSAITUWU: aTOM, MOJIEKYJIa,
XMMUUECKUH 3JIEMEHT, MPOCTOEe BeIeCTBO, CJIO)KHOE BeIeCTBO, CMeCh
(ogHOpOAHAsE U HEOJHOPOAHAsI), Ba/IBHTHOCTb, OTHOCUTE/IbHASI aTOMHasi U
MOJIeKyJIsIpHasi Macca, KOJIMYeCTBO BelleCTBa, MOJIb, MOJISIpHasi Macca,
MaccoBasi A0/si XUMUUYeCKOTO 3/IeMeHTa B COeZIMHeHUU, MOJISIPHBIN 00BEM,
OKCH/[l, KUCJIOTa, OCHOBaHWE, COJb, 3JIEKTPOOTPHULATE/bHOCTb, CTeleHb
OKHUC/IeHUsI, XMMUUecKasi peakiusi, KaacCudUKalusi peakiuii: peakluu
COelMHEHWs], peakLUWWd pa3/o)KeHHWs, peaklMyd 3aMellleHus, peakLuu
oOMeHa, 3K30- U SHAOTepMUUeCKHe peakKlud, TeryioBor 3P ¢eKT peakijuu,
PO aToMa, 3JIEKTPOHHBLIM CJIOM aTroMa, aTOMHasi oOpbuTanb, paguycC
aToMa, XMMHUYecKasi CBsi3b, IMOJISIpHAsi M HeToJsipHasi KOBaJIeHTHas1 CBSI3b,
VWOHHasl CBsI3b, MOH, KaTMOH, aHWOH, PacTBOpP, MacCOBas [10Jis1 BelllecTBa
(mpolieHTHasi KOHLIEHTpaLus) B paCcTBOPE;

e WUIIOCTPUPOBAaTh B3aWMOCBSI3b OCHOBHBIX XWMHWUECKUX TOHATUA U
TIPUMEHSITh 5TH MOHSITHS MPY ONMCAHUM Bell[eCTB U UX MpeBpallleHul;

e WCMOJIb30BaTh XUMHUYECKYK) CHUMBOJIMKY [Jid COCTaB/ieHUs (QopmMy
BEILeCTB U YPAaBHEHUN XMMHUYECKUX PeaKIui;

e OTpeZiesiATh BaJIEHTHOCTb aTOMOB 3/IEMEHTOB B OMHApHBIX COeUHEHUSIX,
CTelleHb  OKHC/JeHWs  371eMeHTOB B OWHApHBIX  COeJUHEHMSX,
TPUHA/I/IEXKHOCTh BeILeCTB K OMNpeAe/iéHHOMY KJacCy COeAUHEHUW 10
dbopmynaMm, BHJ XUMHUYECKOW CBsi3W (KOBajieHTHass U WOHHas) B
HeopraHWYeCcKUX COeJMHEeHUsIX;

e packpeiBaTb cMbIca Ilepuognueckoro 3akoHa [I. W. MeHnpeneesa:
JeMOHCTPHUPOBaTh MOHUMaHWe TePUOJANYECKOM 3aBUCMMOCTH CBOMCTB
XMMUUECKUX 37IEMEHTOB OT UX MoJiokeHuss B [leproguueckou cucreme,
3aKOHOB COXpPaHEHMs MacChl BeleCTB, TOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPDHOTO YueHus1, 3aKOHa ABOTrajpo;

e OMWCHIBAaTL W XapakTepr3oBaTb TabysmuHyo Gopmy Ileproanueckoit
CUCTeMbl XHMMUUECKHMX 3/IEMEHTOB: pa3iuyaTb TIOHATUS «TJIaBHasi
noarpyrina (A-rpyria)» u «rnobouHas noarpymnmna (b-rpyrina)», mManbie 1
bonplliie TIEPUOABI, COOTHOCHTH 0003HaueHUs, KOTOpble HMMEITCS B
tabmre «Ilepuoanueckasi cHUCTeMa XHMUUeCKMX 3jemMeHToB [. U.
MeHpeneeBa» C YUCIOBBIMM XapaKTepUCTUKAMH CTPOEHUS aTOMOB



XUMHAYECKUX 3/IeMeHTOB (COCTaB U 3apsif s/pa, oblijee YKCI0 371eKTPOHOB
Y pacrpejeneHue Ux 1o 3/IeKTPOHHBIM CJIOSIM);

e K/JacCCU(UIMPOBATh XUMHUUECKHe 37ieMeHThbl, HeOpraHUuueckKue BellecTBa,
XUMUYECKHe peakluyd (10 UMCIy W COCTaBy YYaCTBYIOLUMX B peakluu
BelLleCTB, 10 TerI0BoMY 3(PdeKTy);

e XapakTepu3oBaTh (OMUCHIBaTH) OOIIMe XWUMHWUECKHWe CBOWCTBA BEIEeCTB
pa3MYHbIX K/IaCCOB, MOJTBEPXK/asi OMMcaHue MpruMepaMu MOJIEKYISIPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMHUUECKUX peaKIini;

e TIPOTHO3WPOBATh CBOMCTBA BEIECTB B 3aBUCMMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIDOTEKaHUsI XUMMWYECKHMX TMpeBpalljeHruld B
pa3MYHbIX YCIOBUSIX;

e BBIUUC/STH OTHOCUTE/NBbHYIO MOJIEKY/SIDHYIO W MOJISIPHYIO  MacChl
Bell[eCTB, MAaCCOBYI [JOJII0 XHWMUUECKOro 3jieMeHTa T0 ¢opMmyJe
Coe[IJMHEHNs], MaCCOBYIO /I0/TF0 BellleCTBa B paCTBOpe, MPOBOAUThL PaCUYEThI
10 ypaBHEHHIO XUMHUUYeCKON peakI[uy;

e TIPUMEHSATb OCHOBHbIE OTMepaliid MbICTUTEbHON /leaTe/IbHOCTU — aHa/Iu3
W CUHTe3, CpaBHeHue, 0000illeHre, CcUCTeMaTH3alvio, KiaccuuKariuio,
BbISIB/IEHHE TIPUUUHHO-C/IeACTBEHHBIX CBSi3eld — [Jisi U3yYeHUs CBOWMCTB
Bell[eCTB U XHWMUUECKUX peakluii, eCTeCTBeHHO-HayuHble MeTO/Ibl
Mo3HaHus — Hab/rofieHre, W3MepeHue, MOJeIUPOBaHUe, JKCTIepUMEHT
(peasibHBIA U MBIC/IEHHBIN );

e (CJe[ioBaThb  TMpaBWIaM T[OJIb30BaHUS ~ XMMWUUECKOW  MOCYAoh U
nabopaTopHBIM 000py/OBaHWEM, a TakKXKe TMpaBWIaM oOpalieHus C
Bell[eCTBAMU B COOTBETCTBUU C HWHCTPYKLUSIMA T10 BBINIOJHEHUIO
nabopaToOpHbIX XWMHWUECKHUX OIBITOB TIO TIOJIyUeHHWI0O W COOMpaHHIo
ra3oo0pa3HbIX BellecTB (BOAOPOAA W KUCIOPOAA), TPUTOTOBIEHUIO
pPacTBOPOB C ONpeje/léHHOM MacCOBOM Jj0JielM PaCTBOPEHHOIO BelleCTBa,
MJaHUPOBaTb U TMPOBOAUTH  XUMHUUECKHMEe  SKCIIEPUMEHThI 10
pacrio3HaBaHMIO PACTBOPOB 1ije/ioueil U KUCJIOT C TTIOMOLIbI0 UHUKaTOPOB
(takmyc, deHo/(DTaIEWH, METUIOPAHXK U JpyTHe).

K koHI1y oOyueHusi B 9 K1acce ripeiMeTHbIe pe3y/bTaThl HA 6a30BOM yYpOBHE

JOJDKHBI OTpaXkaTb C(hOPMUPOBAHHOCTh Y 00yJarOIIUXCSl YMeHHA:

e pacKpbIBaTb CMbBIC/I OCHOBHBIX XWMUUECKUX TIOHSTHM: XUMHUeCKUH
3/IeMeHT, aTOM, MoJieKysa, WOH, KaTHUOH, aHWOH, TMPOCTOe BeIecTBo,
CJIOXKHOE BeIleCTBO, Ba/IeHTHOCTb, 3/IeKTPOOTPHULIATebHOCTh, CTeleHb
OKHUCJIeHUs, XMMUYecKasl peakijusi, XuMuuecKasi CBsI3b, TeIJIOBOU 3¢ deKT
peaki[ii, MOJb, MOJISIPHBIA  OO0BEM, pPACTBOp,  3JEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3/IEKTPOJIUTAUECKasi JUCCOLMALUs, peaklUUd HOHHOTO
oOMeHa, KaTanu3aTop, XWUMHUeCKOe paBHOBecwe, o0OpaTUMble WU



HeoOpaTUMble pPeakI[uH, OKHC/IMTeTbHO-BOCCTAHOBUTE/IbHbIE DeaKIuH,
OKUC/UTe/b,  BOCCTAHOBUTE/b, OKHCIEHHWe U  BOCCTaHOB/IEHUE,
a/JIOTPOINusi, aMm(pOTepHOCTh, XUMHUeCKasi CBsI3b (KOBa/ieHTHasl, UOHHas,
MeTa/ulhuecKasi), KpUCTa//IMyecKasi pelléTKa, KOppO3us MeTaJljioB,
CI/IaBbl, CKOPOCTb XUMHWYECKOM peakluu, TMpeJesbHO JOMyCTUMast
KoHUeHTpaus [1JK BeljecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMWUUYECKUX TIOHATUNW U
TIPUMEHSITh 3TU MOHATHS MPY ONMCAHUM BeLeCTB U UX MpeBpallleHul;
WCIIO/Ib30BaTh XMMHUYECKYI0 CUMBOJIMKY [Jii COCTaBjieHUs (opMy
BellleCTB ¥ YpaBHEHUN XMMUUECKUX peakliuii;

orpe/ie/IsiTh BaIEHTHOCTb U CTelleHb OKUCIeHUs] XMMUYeCKUX 3/IeMEHTOB B
COe/IUHEHUSIX Pa3/IMUYHOrO COCTaBa, NPUHA/JIEKHOCTh BeIeCTB K
ornpefeséHHOMY KJ/acCy COeJWHeHHWW Mo ¢opmy/am, BUJ XHMUUECKOU
CBs3M (KOBajleHTHasi, WOHHas, MeTa/ulnueckas) B HeOpraHUu4ecKux
COe/IMHEHUsIX, 3apsi/i MOHa 0 XMMHUeCcKou ¢opMyse, XapakTep Cpe/ibl B
BO/IHBIX PacTBOpax HeOpraHWYeCKHWX COeJIMHEeHUM, THUIT KPUCTa/ITMUeCcKOu
peléTKU KOHKPETHOTO BeIllecTBa;

packpeiBath cmbica [lepuoguueckoro 3akoHa [l. V. MeHpeneeBa u
JeMOHCTPUPOBaTh €ro IIOHMMaHWe: OIUChIBaTb W XapaKTepU30BaTh
TabmuHyo (opmy IleproanuecKoi CUCTEMbI XUMHUECKUX 3/IEMEHTOB:
pa3uuaTh TIOHATHS «TJlaBHas TmoArpyrma (A-rpynma)» U «mobodHast
noarpynna (b-rpymnma)», Manbie ¥ 6Gosbliivie TepUO/bl, COOTHOCHUTH
o003HaueHus1, KOTOpble WMEIOTCS B TIePUOJUYECKOW Tabiuie, C
YUCIOBBIMA  XapaKTepPUCTUKaMU  CTPOEHUSI  aTOMOB  XHMMHUUYECKUX
3/IeMeHTOB (COCTaB W 3apsif, sjpa, o0Ilee YKCIO 3/eKTPOHOB W
pacripefiejieHe WX TI0 37eKTPOHHBIM CJI0sSIM), OOBSICHSTH 0O0IIMe
3aKOHOMEPHOCTU B U3MEHEHWU CBOMWCTB 3/IEMEHTOB U WX COeJMHEHWN B
rpefiesiax MaJibIX MepPUO/IOB U TJIaBHBIX MOJTPYII C YUETOM CTPOEHUS UX
aTOMOB;

K/lacCU(UITMPOBaTh XUMUUECKUe 3/IeMeHTbl, HeopraHuuyeckre BeIllecTBa,
XUMHUUecKrde peakiyyd (10 UHCAy U COCTaBy YUYaCTBYIOUIUX B peaki[uu
Bell[eCTB, MO Terna0BoMYy 3(Q¢deKTy, Mo M3MeHeHUIO CTereHell OKUC/IeHUs
XAMHWYECKUX 37IEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIMe U CreludruYecKie XUMHUUYEeCKHe
CBOMCTBA TIPOCTBIX U CJIOXKHBIX BeIeCTB, TIO/ATBEpP)KZJasi OICcaHue
NpUMepaMu MOJIEKYJISIDHBIX W WOHHBIX YpaBHEHWW COOTBETCTBYIOLIUX
XMMUUECKUX peakLii;

COCTaB/ISATh ypaBHEHUS 3J€KTPOJUTHUUYECKOW [UCCOLMAllMK  KHUCJIOT,
ITe/i0uelt U CoJieid, MoJTHbIe U COKpPallléHHble YpaBHEHUsI peaki[uii HIOHHOTO



oOMeHa, ypaBHeHUs peaklUi, TOATBEPXKJAIOIIUX CyIl[eCTBOBaHUE
reHeTHYeCKOW CBSI3U MeXXy Bell[eCTBaMH pa3/InUHbIX K/1aCCOB;
PAaCKpbIBaTh CYLIHOCTb OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX —peakKLii
TOCpeICTBOM COCTaBJIeHUsT 3/IEKTPOHHOTO OaslaHca 3TUX peakiui;
MPOTHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT MX CTPOEHMS,
BO3MOXXHOCTH TIPOTEKaHUsl XUMHWUECKUX TpeBpalljeHui B pas/MUHbIX
YCJIOBUSIX;

BBIUMCJ/IATh OTHOCHUTE/IbHYIO MOJIEKY/ISIPHYIO W MOJIIPHYKO  MacChl
Bel[eCTB, MAaCCOBYI [JOJII0 XHWMUUECKOro 53jieMeHTa I0 ¢opMmyJe
COeJJMHEHNs], MaCCOBYIO JIOJTHO BeleCcTBa B paCcTBOPE, TIPOBOJUTh PACUETHI
M0 ypPaBHEHUIO XMMUUECKOW peakLuy;

cob/ofaTh ~ TpaBWIa  T0/Ib30BaHUS ~ XMUMUYECKOW  TOCyJod |
nabopaTopHbIM 000py/ZOBaHMEM, a TakXke IIpaBWIa oOpalleHus C
Bell[eCTBAMU B COOTBETCTBUU C HHCTPYKLUSIMA T10 BBIMIOJHEHUIO
7abopaTOPHbIX XWMHUYECKUX OIMbITOB TI0 TIOMy4YeHHI0O W COOMpaHUIo
ra3o00pa3HbIX BelllecTB (aMMHUaKa U YTJIeKHUC/IOTO ras3a);

MPOBOAUTL  peaklu, T[OATBEepXKAAlolle  KaueCTBEHHbIM  COCTaB
pa3/IMUHBIX Bel[eCTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOpU[-, Opomu-,
noaua-, KapOboHart-, docdar-, cunMKar-, Cyabdar-, THAPOKCH/-HOHBI,
KaTHOHbl AMMOHUSI U MOHBI M3yYeHHBbIX METaJlJIOB, MPUCYTCTBYIOIIUE B
BO/IHBIX PaCTBOpPax HEOPraHUUECKHX BellleCTB;

MIPUMEHSITb OCHOBHbBIE Orepaliyd MbIC/IUTE/IbHON JesiTe/TbHOCTU — aHau3
W CHHTe3, CpaBHeHHe, 0000iljeHre, CUCTeMaTU3aluio, BbISIBIEHNE
MPUYUHHO-C/IeICTBEHHBIX CBsI3e€l — /i1 W3yueHHsi CBOWCTB BeIeCTB U
XUMUUECKUX peaklUii, eCcTeCTBeHHO-Hay4Hble MeTO/bl T[I03HAHUSI —
HabsroieHre, W3MepeHWe, MOJIe/TMPOBaHUe, SKCIIePUMEHT (peasibHbId U
MBIC/IEHHBIN).



TEMATNUYECKOE INTAHUPOBAHUE

8 KJIACC
Ko/muecTBo yacoB
Ne HaumeHoBaHue pa3/e/oB 1 OnekTpoHHbIe (1{u¢poBHIe)
KonTpo/ibHbIE IIpakTHueckue
n/n TeM NpPOorpaMmsbl Bcero oOpa3oBare/IbHbIE PecypChl
padoThI padoTsI
Pazpgen 1. IlepBoHavya/ibHbIe XUMUYECKHE TOHATUA
Xumust — Ba)kHasi 00/1aCTh
11 eCTeCTBO3HaHUA U 5 ’ bubmoreka IIOK
' MPaKTUYeCKOM JiesiTe/IbHOCTH https://m.edsoo.ru/7f41837c
yesioBeKa
1o BeliectBa 1 xuMHueckue 15 1 Bbubmoteka LIOK
) peakI[uu https://m.edsoo.ru/7f41837c
Nroro no pa3peny 20
Pa3zgen 2. BaxkHeiiue npeACTaBUTe/TM HeOPraHNYeCKHUX BelleCTB
21 Bo3gyx. Kucnopog. [Tousatue 6 bubmuoreka IIOK
' 00 oKcuzax https://m.edsoo.ru/7f41837¢c
59 Bopopoa.ITonstue o kuciorax 3 1 bubmoreka LIOK
' U COJISAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsl. [ToHsiTHE 00 5 1 1 bubmiorteka LJOK
) OCHOBAHMUSX https://m.edsoo.ru/7f41837¢
OCHOBHBIe K/1aCChl
24 1 1 1 bubmiorteka LJOK

HeopraHn4Yeckux COG,I[I/IHEHI/If/i

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

Ntoro no pazpeny 30

Paspgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckas cucremMa xumuueckKux 371eMeHTOB /[I. V1. MenpienieeBa. CTpoeHue aTOMOB.

XumMmuueckas cBfi3zb. OKHC/INTE/IbHO-BOCCTAaHOBUTE/TbHbIE peaKiuu




[TepuoanruecKuii 3aKOH U
ITepnognueckas cucrema

3.1
XMMHUYeCKux 3jeMeHToB /1. U.
MenpeneeBa. CTpoeHue aToma
XuMHuyeckasi CBi3b.

3.2 OKucCIMTe/IbHO-

BOCCTaHOBUTEJ/IbHbBIE PEedKIIUN

Wtoro no paspeny

PesepBHoe Bpems

OBIIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

15

68

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

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

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

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




9 KVIACC

Ko/muecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3/je/ioB U TeM (uudpossbie)
Ne i/ Kontponbnbie IIpakTuueckue
NporpamMMsbI Bcero o0Opa3oBaTre/bHbIE
padoThI padoTsI
pecypchl
Pazpgen 1. BeiecTBo U XMMHUYeCKHe peaKkiiuu
11 [ToBTOpEHUE U yriybOeHre 3HAHUH 5 1 bubmuoreka LIOK
' OCHOBHBIX pa3/ie/ioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubmoreka LIOK
' peaxruit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYeCKast JUCCOLaLHs. 3 1 1 bubmoreka IIOK
) XuMHUYeCcKue peakliuv B pacTBOpax https://m.edsoo.ru/7f41a636
Nroro no pa3peny 17
Pazpgen 2. HemeTa/uibl M UX COeAUHEHMSA
21 OO6111ast XapaKTepUCTUKA XMMUYECKHX 4 1 bubmioreka LJOK
) sremeHTOB VIIA-rpymrsbl. I'ajoreHst https://m.edsoo.ru/7f41a636
OO611ast XapaKTepUCTUKAa XMMAYeCKUX
. bubmorteka LJOK
2.2 snemMeHTOB VIA-rpyrmsbl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
coeIMHeHUsI
OO6r111ast XapaKTepUCTUKA XMMUYEeCKIX
2.3 371eMeHTOB VA-rpymnsl. A30T, ¢pochop 1 ux 7 1 Bubmaotexa OK
) PYIIIBL. ’ P https://m.edsoo.ru/7f41a636
CcoeIMHeHUsI
OO6r111ast XapaKTepUCTUKA XMMUYEeCKIX
24 sneMeHTOB IVA-rpymnsl. Yraepos u 8 1 2 Bubmiorexa OK
) . Py ’ poA https://m.edsoo.ru/7f41a636
KPEMHHM U UX COeUHEHUS
Nroro nio pasgeny 25




Pa3zaen 3. MeTa/nibl U HX COeITHUHEHUS

. Bbubmoteka LIOK
31 Obune ceofictsa metarnos 4 https://m.edsoo.ru/7f41a636
bubmiorteka LJOK
. 7 16
3.2 BakHeiillivie MeTanibl U UX COeUHEHUSI hitps://m.edsoo.rw/7f41a636
Ntoro no pazpeny 20
Pa3pen 4. Xumus 1 oKpyxawujas cpeja
4.1 B TBa U MaTepuaJibl B JKU3HU UejioBeKa 3 Bubmmorexa [JOK
) eImec P https://m.edsoo.ru/7f41a636
Ntoro no pa3peny 3
Pe3eDBHOE BDeMs 3 bubmiorteka LJOK
CICPBHOE Bpe https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







ITIOYPOUYHOE IVTAHUPOBAHUE

8 KJIACC
Ko/muecTrBo yacoB JJIeKTPOHHBIE
Ne aTa udpoBLIe
Tema ypoka KonTtposbHbie IIpakTHueckue A bp
n/n Bcero u3yueHusi oOpa3oBare/bHbIE
padoThI padoTsI
pecypchl

1 IIpeameT xumuu. Posib XMUMUU B XKU3HU 1 Bbubmoteka LIOK
yesnoBeka. Tesia 4 BeljecTsa https://m.edsoo.ru/ff0d210c

bubmoreka [JOK

2 IToHsTre 0 MeTOZax MMO3HAaHUS B XUMUU 1

https://m.edsoo.ru/ff0d227e
ITpakTrueckasi pabota Ne 1 «ITpaBusia

3 paboThI B 1ab0paToOpyy U MPUEMBI 1 bubmoreka [JOK
obpaiijeHust ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
obopyoBaHHEM»

4 Yuctele BewjectBa u cMec. CriocoObl 1 Bubmoteka LIOK
pasjiesieHus1 CMeceu https://m.edsoo.ru/ff0d26ca
[MpakTrueckast pabota Ne 2

5 «Pa3genenue cmeceii (Ha mpumMepe 1 Bubmorexa HOK

A . P p https://m.edsoo.ru/ff0d28c8
OUMCTKHY TTIOBAPEHHOW COJIN)»
bub6 OK

6 ATOMBI U MOJIEKYJIbI 1 nomorexa L1

https://m.edsoo.ru/ff0d2a6c

7 XHWMHUUeCKHe 3/IeMeHThl. 3HaKu 1 bubmoreka LIOK
(cuMBOJIBI) XUMUUECKHUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThIe U C/10KHbIe BeljecTBa 1 Bubmorexa HOK

P . https://m.edsoo.ru/ff0d2a6c
bubmoreka LIOK

9 ATOMHO-MOJIEKYJIIPDHOE YUeHHe 1 nomotexa [

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BelleCTB.

bubmoreka [JOK

10 Xumuyueckas (popMmya. BasieHTHOCTb
popmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMUUECKUX 37IEMEHTOB
1 OTtHocuTe/IbHAs aTOMHas Macca. Bbubmioreka LIOK
OTHOcCUTebHasE MOJIeKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 07151 XMMHAUYeCKOr 0 bubmoreka LJOK
3/1eMeHTa B COeJUHEeHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BerjectBa. Mosib. bubmoreka LIOK
MousnsipHas macca https://m.edsoo.ru/ff0d5230
14 dusnueckre U XUMUUeCKUe sIBJIeHUS. Bbubmoteka LIOK
Xumuyeckas peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipy3Haky ¥ yC/10BUs IPOTeKaHus Bubmoteka LIOK
XUMHUYECKUX peakLui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHWs1 MacCChl BellleCTB. bubmoreka LIOK
XHWMHUUeCKUe YpaBHeHUs https://m.edsoo.ru/ff0d3b88
BeIuncnenust KonmyecTBa, MacChbl
17 BelllecTBa 10 ypaBHeHUSIM XUMUYEeCKUX Bubmiorexa [OK
N . yp https://m.edsoo.ru/ff0d5708
peakLun
Knaccudukanms XuMuueckux peakLii
(prkary pearti Bbubmoteka LIOK
18 (coenvHeHus, pa3ioXKeHuUs,
https://m.edsoo.ru/ff0d3f34
3aMelreHus1, 0OMeHa)
M. B. JIoMOHOCOB — yUéHbINi-
19 sHIUKIoTIeAncT. O6001IeHNe 1 Bubmiorexa [JOK
1 AUCT. Hj https://m.edsoo.ru/ff0d40c4
cUcTeMaTHr3alusi 3HaHUM
20 KontponbHas pabora Nel o Teme bubmoreka LIOK
«BerectBa ¥ XMUMHUUYeCKHe peakLumn» https://m.edsoo.ru/ff0d4290
71 Bo3gyx — cmecs rasos. Cocras bubnuoreka LIOK

Bo3ayxa. Kucimopos — syieMeHT 1

https://m.edsoo.ru/ff0d448e




rpocToe BellecTBO. O30H

dusnyeckre U XUMHUUECKHE CBOMCTBA

bubmoreka LJOK
22 KMC/I0po/ia (peakijuy OKUCIeHus,
https://m.edsoo.ru/ff0d4614
ropenue). [TousaTre 06 okcuaax
CriocoObI 1oJTyueHust KUC/IOpoZia B
bubmoreka LJOK
23 nabopaTopyy U MPOMBIITIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeHeHue Kucaopoza
TeroBoit 3¢ deKT XuMHUUecKoit
24 peakLuy, TIOHATHE O bubmoreka LIOK
TepMOXUMUYECKOM yPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PeaKLUsIxX
TomnuBo (HedTh, yro/b U MeTaH).
25 3ar HBHEI-EI/qu;OB yxa CITOCOOBI Zro Bubmiorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
rpe/ioTBpall[eHus
ITpakTrueckasi pabota Ne 3 1o Teme
26 «[Tonmyuenne u cobrpaHue KUCIOpoa Bubmiorexa [TOK
Y . P poAd, https://m.edsoo.ru/ff0d4ae2
M3y4yeHUe ero CBOMCTB»
57 Bopopon — snemeHT 1 npocroe bubmoreka [JOK
BelllecTBO. HaxoxxzeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnyeckre U XMMUUeCKHe CBOMCTBA bubmoreka LIOK
Bozgopoga. [Ipumenenue Bogopoza https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KUCI0Tax U COJAX Bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI 1oJTyueHHs BOIOPO/ia B bubmoreka LIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[MTpakTuyeckas pabora Ne 4 1o Teme
bubmoreka [JOK
31 «[TomyueHue u cobupaHue BoJOpo/a,

H3yueHHe ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42




MovisipHbIii 06BEM ra3oB. 3aKOH

bubmoreka [JOK

32
Agorazpo https://m.edsoo.ru/ff0d542e
Brrurcienusi o6bémMa, KOMuecTBa
bubmoreka LJOK
33 BellleCTBa rasa no ero u3BeCTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYeCTBY BelllecTBa Wi 00bEMY
Bbruncnenusi 00 5EMOB ra3oB 10
34 aBHEHMIO peakl|Mi Ha OCHOBE 3aKOHa Bubmiorexa [JOK
yp . peaxh . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH ra30B
35 ®du3nueckue U XMMUUeCKre CBOMCTBa bubmoreka LIOK
BOJbI https://m.edsoo.ru/ff0d587a
36 Coctae ocHoBaHHH. [ToHSITHE 00 bubmoreka LIOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputesnb. HachbiljeHHbIE
37 u H'iHaCbI pEHHbIIe) acTBOPBI NECCOB&H Bubmiorexa [TOK
o P pEL. https://m.edsoo.ru/ff0d5b40
JlOJ/1 BelllecTBa B pacTBOpe
[MTpakTrueckas pabota Ne 5 1o Teme
38 «[IpurorossieHre pacTBOPOB C Bbubmoteka LIOK
onpe/ieIEHHON MacCOBOM Jj0Jiei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTIO BelljeCTBa»
39 KonTtposbHast pabota Ne2 1o Teme bubmoreka LIOK
«Kucnopoza. Bogopog. Bopa» https://m.edsoo.ru/ff0d6342
40 Oxkcupbl: cocTaB, KnaccuburKaiys, bubmoreka LIOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHve U XuMUYeCcKre CBOMCTBA
bubmoreka [JOK
41 KUCJIOTHBIX, OCHOBHBIX Y aM()OTePHbIX
https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHOBaHUs: COCTaB, K/1acCU(pUKaLYs, bubmoreka LJOK

HOMeEHKJ/IaTypa

https://m.edsoo.ru/ff0d67ca




[TonyueHvie u XMMHUYeCKHe CBOWCTBA

bubmoreka [JOK

43
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucnortsl: cocras, knaccudukarys, bubmoreka LJOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenvie u XuMHUuyeckue CBOKCTBA bubmoteka LIOK
KUCJIOT https://m.edsoo.ru/ffO0dfee?
Conu (cpeaHue): HOMEHK/IATypa,
(cpeppine) yp bubnmoreka [JOK
46 CIIOCOOBI TIOTyYeHUsI, XUMUUeCKHe
o https://m.edsoo.ru/00ad9474
CBOMCTBa
ITpakTrueckasi pabota Ne 6. PerieHne
47 3KCIIepUMEeHTabHbBIX 3a/au 110 TemMe bubmoreka LIOK
«OCHOBHBIE K/TaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
coeIMHeHU»
48 I'eneTnyeckas CBA3b MeXXJy Kaccamu Bbubmoteka LIOK
HeopraHuueCcKUx CoeIMHeHUI https://m.edsoo.ru/00ad9a50
. Bubmoteka LIOK
49 O06o0061IeHre ¥ CHCTeMaTH3alys 3HaHUH 1
https://m.edsoo.ru/00ad9cb2
KontposibHast paboTa Ne3 1o Teme
" Bubmoteka LIOK
50 OcHOBHBIE KJ1aCChl HeOPraHUYeCKux
o https://m.edsoo.ru/00ad9ela
CcoeIMHeHU
[TepBble NOMBITKY KnacCUbUKALIUU
bubmoreka LIOK
51 XUMHUUECKUX 3/1eMeHTOB. [ToHsTHE 0
https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHbIX 3/IEMEHTOB
[Tepuoarueckuil 3aKoH U
bubmoreka LIOK
52 [Teprogunueckas cvucTeMa XUMAYECKUX
https://m.edsoo.ru/00ada52c
snemenToB /1. 1. MeHzieneeBa
b K
53 ITepuoppl, rpymniel, NOATPYIIIIL ubmotexa O

https://m.edsoo.ru/00ada52c




Ctpoenue aTomoB. COCTaB aTOMHBIX

bubmoreka [JOK

54
sanep. 13oTormsl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 000/10UeK
N Bbubmioreka LIOK
55 aTroMoB 371eMeHTOB Ileproanyeckon
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. MeHpeneeBa
XapakTepucThKa XMMUYeCKOT 0
56 3/1eMeHTa I10 ero I0JI0KeHHUI0 B Bubmoteka LIOK
[Tepuoauueckoii cucreme . U. https://m.edsoo.ru/00ada824
MeHpeneeBa
3nauenue [leprogrueckoro 3akoHa JJ/si
57 pasBUTUSA HAYKU U NpakTUKU. [1. U. Bbubmoteka LIOK
MeHieneeB — yuéHbIl, MeAaror u https://m.edsoo.ru/00ada96e
IPaKJaHVH
58 OJIEKTPOOTPHULIATE/IbBHOCTh aTOMOB bubmoreka LIOK
XUMUYECKUX 3/IeMEeHTOB https://m.edsoo.ru/00adaab8
bub6 OK
59 WNonHast xumMrueckas CBsi3b nomotexa [
https://m.edsoo.ru/00adac34
60 KoBanenTtHas noJissipHas XaMuueckas bubmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HernoJisipHas XUMU4eckas bubnuoreka LIOK
CBA3b https://m.edsoo.ru/00adaab9
bub OK
62 CreneHb OKUC/I€HUS nomotexa L
https://m.edsoo.ru/00adae28
63 OKuCUTEe/IbHO-BOCCTAHOBUTE/IbHbBIE bubmoreka [JOK
peakLuu https://m.edsoo.ru/00adb076
bubmoreka [JOK
64 OkucvTeN v U BOCCTAaHOBUTEJIU
https://m.edsoo.ru/00adb076
65 KonTponbHasi paboTa Ned 1o Teme bubmoreka [JOK




«CTpoeHue aToMa. XUMUYeCKasi CBSI3b»

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

66 Pe3sepBHbIil ypok. O6001IeHre 1 1 bubmoreka LJOK
crCTeMaTH3allysl 3HaHUI https://m.edsoo.ru/00adb33c
67 Pe3sepBHbIi ypok. O6001eHre 1 1 bubmuoreka LIOK
crCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbIit ypok. O600611IeHME U 1 bubmuoreka LIOK
crCTeMaTH3allysl 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

Ko/muecTrBo yacoB JJIeKTPOHHBIE
Ne Jara nu¢poBbIe
Tema ypoka Kontponbabie IIpakTHueckue
n/n Bcero u3yueHusi obOpa3oBare/bHbIE
padoThI padoTsI
pecypchbl
[TeproaruecKuii 3aKOH.

1 [Teproguueckasi cucrema 1 bubmoreka [JOK
XAMUUYECKUX 3yemeHToB [, 1. https://m.edsoo.ru/00adb59e
MeHpeneeBa
3aKOHOMEpHOCTH B U3MeHeHUU

. Bbubmoteka LIOK
2 CBOWCTB XMMHUUYECKUX 3/IEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
TepBbIX TPEX MepUo/0B

3 Knaccudukanys 1 HoMeHK/1aTypa 1 bubmoreka LIOK
HeopraHnuyecKux BelecTB https://m.edsoo.ru/00adb7e2

4 Byl XiMuueCcKou CBSI3U U THTIbI 1 bubmoreka LIOK
KPUCTa/UIMYECKUX PeLéToK https://m.edsoo.ru/00adbac6
KonTponbHas pabota Nel 110 Teme

S5 «[ToBTOpEHUE U yryO/ieHre 3HaHUM 1 1
OCHOBHBIX pa3/e/ioB Kypca 8 Knacca»

6 Knaccudukanys XxuMuueckux 1 bubmoreka [JOK
peakiyii 0 pa3IUUHbIM NTPU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XWUMHUUECKOU

bubmoreka LIOK
7 peakuuu. [IoHATHe 0 TOMOTeHHBIX U 1
https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLysx
[ToHsiTHe 0 XMMUUECKOM PaBHOBECHU.
bubmoreka [IOK
8 DakTOpkI, BAUAOLIME Ha CKOPOCTh 1

XUMHUECKOU peaklii1 1 IMOJIOKeHHe

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




XUMHNUYECKOIro pdBHOBeCHUA

OxkucIUTe/IbHO-BOCCTaHOBUTEIbLHBIE

bubmoreka LJOK

9
peakLuu https://m.edsoo.ru/00adcade
Teopusi 3/1eKTPOIUTHYECKON
10 rccoranyy. CUibHbIe U cy1abble Bubmioreka LOK
A 1A, https://m.edsoo.ru/00adcd68
3/IEKTPOJIUTHI
11 HouHHbIe ypaBHeHUS peaKIii Bubmoreka LOK
yP beart https://m.edsoo.ru/00add448
XuMuuecKkre CBOMCTBA KHUC/IOT U
N . bubnmoreka [JOK
12 OCHOBaHUM B CBeTe MpeCTaB/IeHUN
. https://m.edsoo.ru/00add5d8
00 3/IeKTPO/IUTHUECKON AUCCOLIAAIUN
XuMHuecKue CBOUCTBA CO/IEH B CBeTe
13 TIpeaCcTaB/IeHui 00 Bubmioreka LOK
PeA . https://m.edsoo.ru/00add8b2
3/1EKTPOJIMTAYECKOU AUCCOLMaLuU
. bubnmoreka [JOK
14 ITonsTHE O TUApOMM3e cosei
AP https://m.edsoo.ru/00add9d4
15 O600111eHMEe ¥ CHCTeMaTH3alust bubmoreka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «PeleHne 3KCIiepuMeHTaTbHBIX Bubmaorexa [JOK
P https://m.edsoo.ru/00addbfa
3agau»
KontposnbHast pabota Ne2 1o Teme
17 DJIEKTPOJIUTUUECKAs JUCCOLaIIs Bubmiorexa LIOK
« .
P A Hman https://m.edsoo.ru/00addec0
XUMHYEeCKHe peakliuy B paCTBOpax»
OO0r111ast XapaKTepUCTUKA raJIoreHoB.
N bubmoreka LIOK
18 XuMHUYeCKue CBOMCTBA Ha IIpUMepe
https://m.edsoo.ru/00addfe2
XJj10pa
19 Xsnoposopopog. ConsiHas KAC/IOTa, bubmoreka LJOK




XUMHYeCKHe CBOMCTBa, MoyueHue,
TpYMeHeHUe

[TpakTrueckast pabora Ne 2 110 Teme

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

bubmoreka LJOK

20 «ITosyueHue COMSTHOM KUC/IOTHI,
. . https://m.edsoo.ru/00ade348
v3yueHue eé CBOUCTB»
BbiunciieHusi o ypaBHeHUSIM
. Bbubmioreka LIOK
21 XUMHUUYECKUX peakLiii, ecjii OAUH U3
https://m.edsoo.ru/00ade488
peareHTOB JlaH B U30bITKe
oy OO0r111ast XapaKTepUCTHKA 37IEMEHTOB bubmoreka LIOK
VIA-rpymrbl https://m.edsoo.ru/00ade64a
AnnoTtpornHble MOAW(UKALIUK CePBI.
73 Haxosx/jeHre cepbl 1 eé coeIMHeHUI bubmoreka LIOK
B [IpUpoZie. XMMUYeCcKre CBOMCTBa https://m.edsoo.ru/00ade64a
cepsbl
24 CepoBofiopof, CTpoeHve, bubmoreka [JOK
(busnueckre U XMMHUUeCKre CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUC/IOTA,
. Bbubmoteka LIOK
25 (bu3nyeckre U XMMHUYeCKre CBOMCTBA,
https://m.edsoo.ru/00adea28
TpYMeHeHHe
XUMUYECKUe peakLivy, JiexKallye B
OCHOBe TIPOMBIIIJIEHHOTO criocoba
26 T10JIyYeHHsl CEPHOM KUC/IOTBI. bubnuoreka LIOK
XUMHYecKoe 3arpsisHeHue https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpe/ibl CoeJUHEeHUSIMU
cepbl
97 BoIuricyieHre MacCcoOBOM /1011 BbIX0/1a bubmoreka LIOK
MIPOAYKTa peakLyu https://m.edsoo.ru/00adec8a
28 OO0r11ast XapaKTepUCTHKa 37IEMEHTOB bubmoreka LJOK




VA-rpyrrebl. A30T, paciipocTpaHeHue
B nipupo/e, ¢prsnueckue U
XUMHYECKHUe CBOKWCTBA

AmMMuMak, ero pusrueckue u

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

bubmoreka [JOK

29 XUMHYeCKUe CBOMCTBa, MoyueHre 1
https://m.edsoo.ru/00adf004
TIpUMeHeHre
I[MpakTrueckas pabota Ne 3 o Teme
bubmoreka [JOK
30 «ITonyueHvie ammuaka, usyuyeHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHasi KUC/0Ta, eé hu3nueckue 1 bubmoreka LIOK
XUMHYEeCKUe CBOKWCTBA https://m.edsoo.ru/00adf306
Vcnosib30BaHre HUTPATOB U COJel
aMMOHUSI B KaueCTBe MUHEePa/IbHbIX

32 obpeHMii. XuMuueckoe Bubmorexa OK
yAOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HeHue OKpY Karollel cpe/ibl
CcoeIMHeHUsIMU a30Ta
docpop. Okeug pocgopa (V) u

33 (bocgo pHaH KI/ICAJI(}))Ta cb(l)P[I)3I/I(‘Je)CKI/Ie u Bubmorexa OK

p L https://m.edsoo.ru/00adf68a
XUMHYEeCKUe CBOWCTBA, MOyueHre
Wcrnionb3oBanue (ocdatos B

34 KayeCcTBe MUHEPAaJIbHBIX yA00peHuil. bubmoreka LIOK
3arpsi3HeHUe NPUPOJHOW Cpe/ibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yriepoa, pacopocTpaHeHue B

35 TIpU E 'Zet (I;JI/ISI/IIEIECKII)/IG Y XMMUUYeCKre bubmmorexa OK

p P Ae https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcuapl yriepofia, ux usnueckre u bubnuoreka LIOK

XHMHYECKHe CBONCTBaA.

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




JKonoruueckuie rpooeMsl,
CBsI3aHHbIe C OKcuzaoM yriepoga (IV)

n bubmoreka [JOK
37 YrosibHasg KucioTa v eé conu
https://m.edsoo.ru/00ae006c
[TpakTrueckast pabora Ne 4 110 Teme

38 "ITonyueHue yriekucioro rasa. bubmuoreka LIOK
KauecTBeHHasi peakiiyst Ha KapboHaT- https://m.edsoo.ru/00ae027e
HWOH"

[TepBOHaua/IbHBIE TIOHATHUS 00
bubmoreka [JOK
39 OpraHUYeCcKuX BelllecTBaxX Kak O
https://m.edsoo.ru/00ae054e
COeIMHEeHUSIX yriepoza
. Bubmoteka LIOK
40 KpemHuli 1 ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[Mpaktryeckast pabora Ne 5. PemieHne

41 9KCIepUMEeHTa/IbHBIX 3a/1a4 I10 TemMe bubmoreka [JOK
«BakHelil1e HeMeTaslIbl U UX https://m.edsoo.ru/00ae0bf2
COeIMHEeHUs»

KontposnbHast pabora Ne3 1o Teme
. Bubmoteka LIOK
42 «BakHeume HeMeTalIbl U UX
https://m.edsoo.ru/00ae0el8
COe/IMHEeHUs»
OO011jasi XapaKTePUCTHKA XUMHUUYECKUX
3/71eMEHTOB — MeTaJl/IOB.

43 Mertannueckas CBsi3b U bubmoreka [JOK
MeTasyInueckas KpucTaaiuueckas https://m.edsoo.ru/00ae103e
perérka. dusnyeckre CBOMCTBA
MeTaJslIIoB
XuMHYeckue CBOKMCTBa METa/l/IOB.

N bubmoreka [JOK

44 OJIEKTPOXUMUYECKUM DS

HarpspKeHWH MeTaslioB

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




OO61re criocobbl MoTyueHUst
MeTa/utoB. CrylaBbl. Berurc/ieHus 1o

45 aBHEHUSIM XUMUUECKUX peaKLUii bubmorexa OK
P peaxtin, https://m.edsoo.ru/00ae1156
€CJ/I1 OJVIH U3 peareHTOB COJepP)KUT
rprUMecu
bub6 OK
46 [TonaTue o KOppo3uu MeTaJIOB nomotexa L
https://m.edsoo.ru/00ae1278
47 [ITeslouHbIe MeTalIbI Bubmiorexa [TOK
https://m.edsoo.ru/00ae14b2
48 OKcupl U TUAPOKCUBI HATPUS U bubmoreka LIOK
Kaus https://m.edsoo.ru/00ae14b2
49 [IlesrouHO3eMeIbHbIe MeTalIbl — bubmoteka LIOK
Ka/IbLIUM U MarHUu https://m.edsoo.ru/00ae15e8
. bubnmoreka [JOK
50 Baknerime coefJuHEHYS KalbLIUS
https://m.edsoo.ru/00ael5e8
£1 O06o0011IeH1e ¥ CHCTeMaTH3alL[Us
3HaHUU
£ JKECTKOCTh BO/IBI U CIIOCOOBI eé bubmoreka [JOK
yCTpaHeHus https://m.edsoo.ru/00ae1886
[TpakTrueckast pabora Ne 6 110 Teme
S , bubmoreka LIOK
53 JKECTKOCTE BOJBI U METO/bI €6
\ https://m.edsoo.ru/00aelae8
yCTpaHeHUst
54 P\ — bubmoreka LIOK
https://m.edsoo.ru/00aelc64
o5 AwMdoTepHbIe cBOlCTBa OKCH/IA U bubmoreka LIOK
TUJPOKCHA https://m.edsoo.ru/00aelc64
b K
56 JKees0 nbsmoreka 11O

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




OKcuibl, TUIPOKCUBI U COJIU Kese3a

bubmoreka [JOK

>7 (IT) u »xene3a (III) https://m.edsoo.ru/00ae35e6
cg 0606].HEHI/IE Y CHCTeMaTh3aIus
3HaHUU
I[MpakTrueckast pabota Ne 7. Perienue
59 9KCIIepYMeHTa/IbHBIX 3a7ia4 10 Teme Bbubmioreka LIOK
«BakHelme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COeJJUHeHUSs»
Brruncienus no ypaBHeHUsIM
XUMHUYECKUX peakLUii, ec/id OJIVH U3
60 peareHTOB JlaH B U30bITKe WIH bubmoreka [JOK
COZlep>KUT IIpUMecH. BerunciieHus https://m.edsoo.ru/00ael750
MacCOBOM J0/U BbIX0O/a MPOAYKTa
peakiuu
61 O606LHeHI/Ie Y CHCTeMaTu3alys
3HaHUU
KonTponbHast pabota Ne4 110 Teme
62 «BakHelme MeTaibl U UX
COeJJHEeHUS»
63 BemmectBa 1 maTepuassl B bubmoreka [JOK
TOBCEeJHEBHOU >KU3HU ue/ioBeKa https://m.edsoo.ru/00ae3f50
64 XUMHYecKoe 3arpsisHeHue bubnuoreka LIOK
OKpY»Karolieil cpe/ibl https://m.edsoo.ru/00ae4270
65 Poss xvMuu B perieHUn bubmoreka LIOK
9KOJIOTUUECKUX MpobieM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O6001meHve 1 bubnuoreka LIOK
cucTeMaTtr3alus 3HaHU https://m.edsoo.ru/00ae0dOa
67 Pe3epBHbIit ypok. O606IIeHE 1 bubmoreka [JOK




‘ crCTeMaTH3al[ysl 3HaHUM

68 Pe3epBHbiii ypok. O6001eHve 1
crCTeMaTH3al[ysl 3HaHUM

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

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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IINPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPChI CETU
NHTEPHET
bubmoreka LIOK

https://urok.apkpro.ru
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