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NOACHUTENIbHAS 3AMUCKA

Mporpamma no XMM1KU Ha YPOBHE OCHOBHOr0 00Liero 006pa3oBaHMa COCTaB/IeHa Ha OCHOBE
TpeboBaHUMA K pe3ynbTataM OCBOEHUS OCHOBHOM 00pa30BaTesibHOW MPOrpamMmbl OCHOBHOIO
obLero oopasoBaHusi, npeactasneHHblx B ®IOC 000, a Take Ha ocHoBe hesepanbHON padoyein
nporpaMmMbl BOCMUTAHMSA M C YY4ETOM KOHUENUUN npenofaBaHnsa yyebHoro npeamera «Xumusi» B
oOpa3oBaTesibHbIX opraHu3auusix Poccuiickon depepauuu.

Mporpamma no XuMun [AET npeacTaBieHMe O Lensx, oowen cTpaterum o0y4yeHms,
BOCNMUTAHMA W pa3BUTUA 00yYaloLMXCA CpeAcTBaMM Y4eOHOro npeameTra, YCTaHaBNMBaeT
o0s3aTenbHOe NpeaMeTHOE copepXXaHue, NnpeAycMaTpuBaeT pacnpefeneHne ero no Knaccam u
CTPYKTYpMpPOBaHME NO pa3fenam U TeMam nporpaMmbi N0 XMMUK, ONPeaensieT KONU4YecTBEHHbIE 1
Ka4YeCTBEHHbIE XapaKTePUCTUKMN COAepXKaHusi, PeKOMEHAYEMYH0 NOC/IE0BATENIbHOCTb N3Y4YeHUs
XMMUKN C YY4ETOM MEXNPeAMETHbIX U BHYTPUNPEAMETHbIX CBSI3ei, NOrMKu y4ebHOro npouecca,
BO3PacTHbIX 0C00EHHOCTEN 00y4aloLWMXCA, ONpeaenseT BO3MOXXHOCTY NpeaMeTa Aia peannsauum
TpeboBaHuW K pe3ynbTaTamM OCBOEHMS OCHOBHOM 00pa3oBaTeNbHOM NpPOrpamMmMbl Ha YPOBHE
OCHOBHOr0 00LLero 06pa3oBaHus, a TaKXXe TpeG0BaHUM K pe3ysibTaTam 00y4EeHMSt XMMUN HA YPOBHE
uenei u3yyeHMs npeagMeTa U OCHOBHbIX BMAOB Y4eOHO-NO3HABaTENIbHON [esATEesIbHOCTM
o0yy4arowierocsi no 0CBOEHUI0 y4e0HOro coaepXXaHusl.

3HaHUe XMMUKN CNY)XXUT OCHOBOI Ansi hopmMMPOBaHMS MUPOBO33PEHUsI 00y4aloLLerocs, ero
npeacTaBNEeHU 0 MaTepuanbHOM eAUHCTBE MUPA, BaXKHYIO POJib UrpatoT hopMmupyembie XUMNEn
NpeacTaBNeHns 0 B3aUMONPEeBPALLEHMSX IHEPrun 1 00 3BONIOLMM BELLECTB B NpuUpoae, 0 nyTax
peweHuss rnoGanbHblX npo0semM YCTOWYMBOrO pasBUTUS YenoBe4yecTBa — CbIPbEBOM,
3HepreTUYECKOM, NULLIEBON U 3KONIOrMYECKON 6e30nacHOCTH, NPo6eM 34PaBOOXPAHEHUS.

WU3yyeHune xummnn:

cnocoOCTBYET peasnin3aLumn BO3MOXXHOCTEN ANsi CaMOpPa3BUTMS U (hOpPMUPOBAHNS KYNIbTYpbl
NINYHOCTH, eé o0Len U PyHKLMOHANBHOU FPaMOTHOCTMY;

BHOCUT BK/1ag B (DOPMMPOBAHME MbILLJIEHMS U TBOPYECKMX CMOCOGHOCTE 00yvalowmxcs,
HaBbIKOB MX  CaMOCTOSITENIbHOW  Y4eOHOM  [EeATeNIbHOCTH,  3KCMEPUMEHTaNbHbIX U
MCCNEeA0BaTENIbCKUX YMEHMW, HeoOXOAMMbIX KaK B MNOBCEAHEBHOM )MW3HM, TaK U B
npocheccUoHaNIbHOW AEATENbHOCTH;

3HAaKOMUT CO cneuuMMUKON HAY4YHOr0 MbIWIEHUS!, 3aKNaAblBaeT OCHOBbl LENIOCTHOrO
B3rnsifAa Ha eQMHCTBO NPMPOAbI U YEJI0BEKA, SIBNIIETCA OTBETCTBEHHbIM 3TanoM B (hOPpMUPOBaHUK
€CTeCTBEHHO-Hay4HOM rPamMOTHOCTU 00y4aloLuXcs;

cnoco0cTByeT (hOPMMPOBAHMI0 LIEHHOCTHOrO0 OTHOLIEHWSS K €eCTECTBEHHO-HAay4YHbIM
3HaHMAM, K Npupoae, K 4enoBeKy, BHOCUT CBOW BKNajg B 3KONOrMyeckoe o0pa3oBaHue
o0yyatowmxcs.

DlaHHble HanpaBneHns B 00yyeHMM XuUMuKM oGecneumBaloTCs crneuncdukon copepxaHus
yuyeOHOro npeameTa, KOTOPbIW ABNSIETCS NEAaroruyecky afanTMpoBaHHbIM 0TPaXKeHnem 6a3oBou
HayKN XMMUM Ha onpepenéHHOM 3Tane eé pasBuUTuUS.

Kypc XUMun Ha ypoBHE OCHOBHOro 00Llero 00pa3oBaHWsl OPUEHTUPOBAH Ha OCBOEHME
00y4alowWMMnUCcs CUCTEMbI NEPBOHAYANIbHbIX NOHATUA XMMWUKM, OCHOB HEOPraHMYECKON XMMUKN U
HEKOTOPbIX OTAEJIbHbIX 3HAYUMbIX MOHATNIA OPraHNYECKON XMMUN.

CTpyKTypa copepXaHusi NporpamMmmbl N0 Xumun c)OpMMpPOBaHA HA OCHOBE CUCTEMHOrO
noaxopa K eé u3y4yeHuto. CopepxaHue CKnapbiBaeTcsi U3 CUCTEMbl MOHATUA O XUMWUYECKOM



3NIeMeHTe U BELecTBe U CMCTEeMbI MOHATUIA 0 XMMMYECKOM peakuuu. 06e 3TU cucTeMbl CTPYKTYPHO
OpraHn30BaHbl N0 NPUHLMNY NOCNEAOBATENbHOr0 PasBUTMSI 3HAHUA HA OCHOBE TEOPETUYECKMUX
npeAcTaB/IEHNNA Pa3HOro YPOBHS:

— aTOMHO-MOJIEKY/IIPHOI0 Y4EHUS! KaK OCHOBbI BCEr0 eCTeCTBO3HAHUS;

- Mepnopunyeckoro 3akoHa [1. 1. MenpeneeBa Kak 0CHOBHOr0 3aKOHa XUMUM,

— YYeHusi 0 CTPOEHUM aTOMa U XMMNYECKOWN CBA3M;

— NpeAcTaBNeHui 00 3/1IEKTPONUTUYECKON ANUCCOoLMaLIMM BELLECTB B pacTBOpax.

TeopeTnyeckme 3HaAHMA PAcCMaTpUMBAlOTCS HA OCHOBE ISMMMPUYECKN MOJIYYEHHbIX W
OCMbICJIEHHbIX (haKTOB, pa3BUBAIOTCS NOC/IEA0BATENIbHO OT OAHOr0 YPOBHS K AAPYroMY, BbINOJIHAS
(hyHKUMM 00BSICHEHMS ¥ NPOrHO3MPOBAHNSA CBOMCTB, CTPOEHUSI U BO3MOXXHOCTE NPAKTUYECKOro
NPUMEHEHUs1 U NOJY4YEeHNS U3y4aeMbiX BeLLeCTB.

OcBoeHMe nporpaMmmbl MO XWMUKM cnocoOCTBYeT (hOPMMPOBAHUIO MPEACTaBJIEHMA O
XUMWUYECKOW COCTaBNSAIOLLEN HAYYHON KapTMHbI MUpa B JIOTUKE €€ CMCTEMHOM Npupoabl,
LIEHHOCTHOr0 OTHOLUEHWS! K HAYy4YHOMY 3HAHWIO U METOAAaM MO3HaHWUs B HayKe. N3yyeHue xumumn
NPOUCXOAUT C NPUBIEYEHNEM 3HAHNIA N3 paHee N3Y4YEHHbIX Y4eOHbIX NpeaMeToB: «OKpyXaroLwmi
Mup», «<buonorus. 5-7 knaccol» n «®uUsnKa. 7 Knacc».

Mpn n3y4yeHun XMmMmmn Nponcxoant (hOpMMpPOBaHUE 3HAHWIA OCHOB XMMUYECKOW HAYKN Kak
00/1aCTV COBPEMEHHOr0 eCTECTBO3HAHUSA, NPAKTUYECKON AEATENIbHOCTU YEJ/1I0BEKA U KaK OAHOro U3
KOMMOHEHTOB MWMPOBOM KynbTypbl. 3ajaya yyeOHOro npegmera COCTOMT B (hopmupoBaHMK
CUCTEMbl XMMMYECKNX 3HAHUN — BaXKHEWWMX (haKTOB, MOHSATMNA, 3aKOHOB U TEOPETUYECKUX
NONOXKEHUA, [OCTYNHbIX 0000LWEHUA MUPOBO33PEHYECKOr0 XapakTepa, $i3blka Hayku, B
NPUOOLLEHNN K HAay4YHbIM METOAAM NO3HAHWS NPU U3YYEHMU BELLECTB U XMMUYECKMX peakuuid, B
thopmupoBaHMM M  Pa3BUTUM NO3HABATEJNIbHbIX YMEHWA W WX NPUMEHEHUM B Yy4eOHO-
Nno3HaBaTesIbHON U y4yeOHO-uccnepaoBaTeNnbCKOW AEATENIbHOCTU, 0CBOEHUM npaBua 6e3onacHoro
o0palleHns ¢ BeLecTBaMmn B NOBCEAHEBHOW XXNU3HU.

Mpn M3y4yeHMM XMMMKM HA YPOBHE OCHOBHOro 00LLEro 00pPasoBaHUS BAaXKHOE 3HAYEHMe
npuodpenn Takue Lenn, Kak:

— (hopMUPOBaAHUE MHTENNEKTYaNlbHO Pa3BMTON JINYHOCTW, FOTOBOM K CamM000Opa30BaHuIO,
COTPYAHWUYECTBY, CAMOCTOSITE/IbHOMY NPUHATUIO PELLUEHNIA, CNOCOOHOW aAanTMpPOBaThCs K ObICTPO
MEHSIOLLMMCS YCJI0BUSIM XKU3HMK;

— HanpaBNEHHOCTb O0OYy4eHWsI Ha CUCTEMaTM4YecKoe npuoOLieHue oO0y4arwmxea K
CaMOCTOSTE/IbHOM  MO3HABAaTENIbHOM  [AEATEeNbHOCTWM, HAy4YHbIM  METOAAM  MO3HaHMS,
thopmupyiowuMm MOTUBALIMIO U Pa3BUTHE CNOCOOHOCTEN K XMMMK;

— o0ecneyeHue YCNOBWIA, CMOCOOCTBYIOLMX NPUOOPETEHMIO O0O0Y4alOWMMUCSA OMbITa
pa3Ho00pa3HON AesATeNnbHOCTW, MO3HAHMA WM CAaMOMO3HAHMSA, KJIHOYEBbIX HABbIKOB (K/HOYEBbIX
KOMMETEHLMIA), UMEIOLLMX YHUBEPCAJIbHOE 3HAYEHME ANS Pa3/INYHbIX BUAOB AeATENbHOCTH;

— (hbopmupoBaHue o0LwEeNn (PYHKLMOHANIbHON U eCTECTBEHHO-HAY4YHOW rPamMOTHOCTH, B TOM
yucne yMeHUn 00bSICHATb U OLIEHVMBATb IBJIEHNSI OKPYXKAIOLLLEro MyMpa, UCMosb3ysi 3HaHUS U ONbIT,
NoJiy4eHHble NPU U3Y4EHUU XUMUK, NPUMEHATb UX NPU peLLeHun Npo6siem B NOBCEJHEBHOM XXN3HN
1 TPYAOBOW AEATENbHOCTY;

— ¢hopmupoBaHue y 00y4aloWMUXCA rYMaHUCTUYECKUX OTHOLIEHUW, MOHMMaHUSA LEHHOCTU
XUMWUYECKNX 3HAHMIA NS BbIpabOTKU 3KONOrMYecKn LenecooObpa3Horo nosefaeHUs B ObITY M
TPYAOBOW [EATENbHOCTV B LENAX COXPAaHEHMS CBOEro 3[0pPOBbSl U OKPYXalowwen npupoaHou
cpepbl;



— pa3BuTME MOTMBALMMK K 00Y4EHMIO, CNOCOOHOCTEN K CAMOKOHTPO/IIO U CAaMOBOCNUTAHMIO
Ha OCHOBE YCBOEHWS 00LLeYeN0BEeYECKNX LEeHHOCTEW, FOTOBHOCTUM K OCO3HAaHHOMY BblOOpY
npouns N HanpaBJIEHHOCTW AaNbHENULLIEro 00y4YeHus.

00wee Yyncno 4acoB, OTBEAEHHLIX AN U3YYEHUS XUMWUM HA YPOBHE OCHOBHOr0 00LiEro
oOpa3oBaHus, coctaBnsieT 136 yacoB: B 8 knacce — 68 4yacoB (2 yaca B Heenio), B 9 Knacce — 68
4yacoB (2 yaca B Hepenio).



COJIEPXXAHME OBYYEHUS

8 KJIACC

MNepBOHaYanbHbie XMMUYECKUE NOHATUSA

MpeameT xumunu. Ponb XMMuUKM B XXU3HK Yyenoseka. Xumus B cucteme Hayk. Tena v BellecTsa.
du3nyeckne CBOMNCTBA BeLECTB. ArperatHoe cocTosiHue BewecTs. MOHATME 0 MeToAax NO3HAHWS
B XMMuK. YucTbie BewlecTBa u cmecu. CnocoObl pas3feneHusi cMecen.

ATOMbI 1 MOneKybl. XuMuyeckue anemeHTbl. CUMBOJIbI XMMUYECKUX 3neMeHToB. lpocTbie
M CNOXXHbIe BewecTBa. ATOMHO-MOJNIEKYNIIPHOE YY€eHHMe.

XuMunyeckas copmyna. BaneHTHOCTb aTOMOB XMMUYECKNX 3NIEMEHTOB. 3aKOH NOCTOSIHCTBA
coctaBa BewecTB. OTHocuTenbHass atomHas Mmacca. OTHocuTenbHass MONEKynsipHas Mmacca.
MaccoBasi AONS XMMUYECKOro 3/1IeMEeHTa B COeAUHEeHUN.

KonunyectBo BewecTsa. Monb. MonsipHas macca. B3aanmocBsisb KoniM4yecTsa, Maccbl M Yucna
CTPYKTYPHbIX eAVUHUL, BewecTBa. PacyéTbl no hopmynam XMMUYECKMX COEAUHEHUNN.

du3nyeckme N XMMUYECKUe SBNEHMA. XMMUYECcKass peakuumss U €€ MpU3HaKu. 3aKkoH
COXpaHeHMst Macchbl BewecTB. Xumnyeckue ypaBHeHus. Knaccumkaums XMMUYecKuUX peakuui
(coeanHeHus1, pa3noXxeHus, 3ameLLeHnsi, 00MeHa).

Xummnyeckni IKCMEPUMEHT.

3HAaKOMCTBO C XMMMYECKOW MOCcyAoi, npaBuwinamu padoTbl B nabopatopunm v npuémamm
oOpawieHns ¢ nadopaTtopHbiM 000pyAOBaHWEM, M3yyeHMe U onucaHne (PU3NYecKUx CBOMCTB
00pa3L0B HeopraHUYeCKUX BeLecTB, HabnwoaeHne husnyeckunx (nnasneHne BOCKa, TasHUE NbAa,
pacTupaHue caxapa B CTynke, KUMeHUe U KOHAEeHcauus BOAbl) U XUMUYECKUX (ropeHue cBeuwu,
NPOKanuBaHMe MELHO NPOBOJIOKMN, B3aUMOAENCTBME MENa C KUCI0TOMN) IBNIEHWIA, HabnoaeHue U
onncaHue NPU3HaAKOB NPOTEKAHMS XMMUYECKMNX peakuui (pa3noxeHue caxapa, B3aumoaencTeme
CEepPHOM KMUCNOTbl C Xxiopupgom Oapusi, pas3noxeHue ruapokcupa mepum (l) npu HarpeBaHum,
B3aUMOAENCTBME XKese3a ¢ pacTBopom conu meawm (Il), nyyeHne cnoco6oB pasgeneHns cMeceu:
C MNOMOWbI MarHuta, (UNbLTPOBAHWE, BbiNapuBaHMe, AUCTUNNALMS, XpomaTorpadus,
npoBeAeHWe OYUCTKWU NMOBApPEHHOW CONK, HaOnAeHWe W onNUcaHwe pe3ynbTaToB NpPOBEAEHUS
OnbiTa, WUIOCTPUPYIOLEr0 3aKOH COXpPaHEHWsi MacCbl, CO3[aHMe MoAaenel MONEKyn
(wapocTepXXHeBbIX).

BaxHeMwumne npeacTaBUTENN HEOPraHNYECKUX BELLECTB

Bo3gyx — cmecb rasos. CoctaB Bosgyxa. Kucnopops — 3/1€eMEHT M MPOCTOE BELLECTBO.
HaxoxpeHue kucnopopa B npupoae, (husnyeckue U XMMMYecKue CBOMCTBA (peakuuu ropeHus).
Oxcuppbl. TMpumeHeHuwe Kucnopopa. CnocoObl nonyyeHus Kucnopoga B nabopatopum W
npombiwsneHHocTn. Kpyrosopot Kucnopoaa B npupope. 030H — annotponHas moaudukaums
Kucnopopa.

TennoBot 3(P(PEKT XUMUYECKON peakuuu, TepMOXUMUYECKME YpPaBHEHUS,, 3K30- MW
aHpaoTepmuyeckue peakuuu. TonnmBo: yrosib U MeTaH. 3arpsa3HeHMe BO3ayXa, YCWeHue
napHUKoBoOro agpekra, paspyLueHne 030HOBOr0 CJ0S.

Bopopop — anemeHT 1 npocToe BewecTBo. HaxoxaeHve Bogopoaa B npupoae, husnyeckue
M XMMUYecKune CBOMCTBA, NPUMEHEHUe, cnocoObl nonyyeHust. KNcnotbl u conum.

MonspHbi 06bEM ra3oB. Pac4éTbl N0 XMMNYECKUM YPABHEHUSIM.

dusnyeckne csoictBa Boabl. Boga kak pactBoputenb. PactBopbl. HacbilieHHble K
HeHacbIlWeHHble pacTBopbl. PacTBOpMMoOCTb BewecTs B Boae. MaccoBasi fons BelecTtsa B



pacTtBope. Xumuyeckue cBoilctea Boabl. OcHoBaHuA. Ponb pacTBOpoB B NPUPOAE U B XXU3HU
yenoseka. KpyrosopoT Boabl B npupope. 3arps3HeHne npupogHbix Bopa. OxpaHa M 04MCTKa
NPUPOAHDBIX BOA.

Knaccutmkauma HeopraHumyeckux coeavHeHuin. Okcmpbl. Knaccudmkaums OKcuAoB:
coJsieoOpasylowime (0CHOBHbIE, KUCNOTHbIE, amdoTepHble) U Heconeoopa3syowme. HomeHknatypa
okcunos. dusnyeckne u XMMMYecKue CBOWCTBA OKCUAoB. MonyyeHue OKCUAOB.

OcHoBaHua. Knaccudpukaumss OCHOBAHMIA: LWENOMM W HepacTBOPUMbIE OCHOBaHMSI.
HomeHknatypa ocHoBaHuW. DPU3NYECKWE U XMMMUYECKME CBOMCTBA OCHOBaHMW. [lonyyeHue
OCHOBaHMH.

Kucnotbl. Knaccudumkaums kucnot. HomeHknatypa kKucnot. dusnyeckue u XmmMumyeckue
cBoicTBa Kucnot. Pap aktusHoctu metannos H. H. bekerosa. lonyyeHne Kucnor.

Conu. HomeHknatypa conei. Pu3nyeckue U Xmmuyeckue cBoncTBa coneu. lMonyyeHue
conen.

leHeTUYeCKas CBA3b MEXAY Knaccamy HeopraHU4eCKMX COeNHEHUN.

Xumunyecknit IKCIEPHMENT.

Ka4yecTBEHHOE onpepesieHne COAEpPXXaHusl KUCNopoaa B BO3ayxe, NoJsiyyeHue, coompanme,
pacno3HaBaHMe W WU3Y4YEHME CBOMCTB KWUCNOPOAA, HaGNoAeHMe B3aMMOAEWCTBMSI BeLLECTB C
KWUCNIOPOAOM UM YCJI0BUSI BOSHMKHOBEHUS M NPEKpaLLeHns ropeHus (noxapa), 03HaKOMNeHue c
o0pa3uamu OKCMA0B 1 ONUCAHME UX CBOWCTB, NOJIy4YeHne, cobMpaHue, pacno3HaBaHue U n3y4yeHue
CBOMCTB Bojopoaa (ropeHue), B3aumopeuctsue sopopopa ¢ okcupom meam (Il) (Bo3moXKHO
MCcnosib30BaHWe BuaeomaTepuanos), HaGnwopeHue o0pasLOB BeweCTB KOAUYecTBOM 1 MOfb,
uccnenoBaHne O0COOEHHOCTEN pPacTBOPEHMS BELWECTB C Pas3fIMyHOW PacTBOPUMMOCTLIO,
NPUroToBNIEHNE PacTBOPOB C ONpPeAeNEHHOM MaccOBOW [0NeA PacTBOPEHHOr0 BeLLECTBa,
B3aUMOAENCTBME BOAbI C METa/y/IaMM (HaTpMeM M Kanbuuem) (BO3MOXHO MCNOJIb30BaHWe
BUAEOMaTepuanoB), uccneposaHue o0pa3LoB HEOPraHUMYECKMX BELLECTB Pa3INYHbIX K/1accoB,
HabnaeHne U3MEHEHMS] OKPacku WHAWKATOPOB B pacTBoOpax KWUCNOT U LLE/I0Yen, M3yyeHue
B3aumopencTaus okcupa meau (1) c pacTBopom cepHOM KUCNOTbI, KUCIIOT C METaI/IaMu, peakLui
HeUTpanusauum, nosly4yeHne HepacTBOPMMbIX OCHOBAHWN, BbITECHEHNE OAHOIr0 METaiIa Apyrum
M3 pacTBOpa CO/M, pELIeHMEe IKCNEepUMEHTanbHbIX 3afja4y no Teme «BaxHeiwwue Knaccbl
HeopraHU4YecKnX COeMHEHNI».

Mepuognyecknin 3akoH W [llepuoauyeckass cUcTeMa XuMU4YecKux 3nemeHtoB . W.
MenpeneeBa. CtpoeHne aTtomoB. Xumuyeckass CBA3b. OKUCAUTENbHO-BOCCTAaHOBUTENIbHbIE
peakuun

MepBble NONbITKU KNaccU(UKaLM XMMUYECKUX 3/1eMeHTOB. MoHATME 0 rpynnax CXOAHbIX
3N1eMEHTOB (LEeJI0YHbIE U LeN0YHO3eMeNbHbIe MeTalbl, FafioreHbl, UHEPTHbIE ra3bl). AIEMEHTbI,
KOTOpble 00pa3yloT amoTepHbie OKCUAbI U TMAPOKCUADI.

MNepnognyeckun 3akoH. [lepuogmuyeckas cucTema Xumuyeckux anemedtoB [. M.
MeHpeneeBa. KopoTkonepuogHass M [IMHHonepuogHas chopmbl [lepmoauvecKon CcuCTEMbI
xummnyeckux 3nementoB J1. W. MenpeneeBa. lMepuogbl v rpynnbl. PU3NYECKMA CMbICH
nopsAKoBoOro Homepa, HOMepoB Nepuoaa v rpynnbl A1eMeHTa.

CtpoeHue atomoB. CoctaB aTOMHbIX sigep. N3oTonbl. INEKTPOHbI. CTPOEHUE INEKTPOHHBIX
o0onoyek atomoB nepBbiXx 20 XumMuuyeckux 3nemeHToB [lepuogmuyeckon cuctembl [. WU.
MeHpeneeBa. XapakTepucTuka XMMMYECKOr0 3JIEMEHTAa MO ero nosaoxexuio B Mepuognyeckon
cucteme [1. U. Menpeneesa.



3aKOHOMEPHOCTW M3MEHEHUs paauyca aTOMOB XMMMUYECKNX 3NeMEHTOB, MeTaslIn4ecKnx u
HeMeTaN/IMYeCKNX CBOMCTB N0 rpynnam U nepuoaam.

3HayeHue lepnoguyeckoro 3akoHa u lMepruoanyeckon CUCTEMbI XUMUYECKUX 3JIEMEHTOB
NS pa3sBUTUA HayKu u npakTuku. [. U. MenaeneeB — y4éHbIn U rpaXkaaHuH.

XuMunyeckas CBAi3b. KoBaneHTHas (nonsipHas n HenonsipHas) CBSI3b.
INeKTPoOTPULLATENIBHOCTL XUMNYECKUX 3NemMeHTOoB. NoHHasA CBA3b.

CteneHb okucneHusi. OKMCANTENIbHO-BOCCTAHOBUTENbHbIE peakuuu. Mpoueccbl OKUCEHUS
1 BOCCTaHOBNEeHUsA. OKucnuTenu n BOCCTaHOBUTENN.

Xummnyeckni IKCMEPUMEHT.

u3yyeHune 00pasLOB BELECTB METAN/IOB U HEMETANI0B, B3aUMOAECTBME FMAPOKCMAA
LUMHKA C pacTBOpPaMu KWUCNOT W LiesIoYei, NPOBEAEHUE ONbITOB, WIIOCTPUPYIOWMX MPUMEpPDI
OKUCNITENIbHO-BOCCTAHOBUTEJIbHbIX peakuui (ropeHne, peakuumn pasnoXxeHus, COeAUHEHNS).

MexinpeamerHsie cBA3N

Peanusauus meXxnpeaMeTHbIX CBA3e NPU M3Y4EHUM XMMUK B 8 KNnacce OCyLecTBASeTCS
yepe3 UCNONb30BaHUE KaK 00LMX eCTeCTBEHHO-HAYYHbIX MOHATUIA, TaK U NOHATUN, ABASIOLLMXCS
CMCTEMHbIMU NSl OTAEJIbHbIX NPEAMETOB €CTECTBEHHO-HAYYHOr0 LIMKNA.

00wme ecTecTBEHHO-Hay4YHble NOHATMSA: HaY4YHbIA (DAKT, rMNOTE3a, TEOPUS, 3aKOH, aHaNN3,
CUHTE3, Knaccuukaums, nepuoguyHoOCTb, HAONIOAEHME, 3KCMEPUMEHT, MOAENUPOBAHMeE,
n3mepeHue, Mofiesb, IBJIEHUe.

dusnka: marepusi, aTom, 3NEKTPOH, MPOTOH, HEWTPOH, WOH, HYKNUA, W30TOMbl,
PaAMoakTUBHOCTb, MOJIEKYNa, 3/IEKTPUYECKMWA 3apsif, BewecTBo, Teno, o0bém, arperatHoe
COCTOSIHME BelLecTsa, ras, (husnyeckue BENUYUHDbI, eAUHULLI U3MEPEHUsi, KOCMOC, NMaHeTbl,
3Bé3abl, ConHue.

buonorus: hoTocuHTE3, AbIXaHWe, Onoctepa.

leorpachua: armocchepa, rugpocthepa, MuHepanbl, TrOpHble MNOPOAbI, MONE3HblE
MCKonaembie, TOMJUBO, BOAHbIE PECYPChbl.

9 KJIACC

BeluecTBO M XMMMYECKaa peakums

Mepuognyecknin 3akoH. [lepuoguyeckass cucTema Xumuyeckux anementos [. M.
MeHpeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTN B U3MEHEHUN CBOMCTB XUMNYECKUX 3JIEMEHTOB
nepBbiX TPEX NEpUOAOB, Kanwus, Kanbuus U UX COEAUHEHWA B COOTBETCTBUM C MOJIOXKEHUEM
anemeHToB B [lepuoanyeckoit cucteme n CTPOEHMEM UX aTOMOB.

CTpoeHue BeweCTBA: BMAbI XMMUYECKOW CBSI3W. TUnbl KPUCTAJUIMYECKUX PELUETOK,
3aBUCMMOCTb CBOMCTB BELLECTBA OT TUNA KPUCTAI/INYECKOW PELLIETKN U BUAA XMMUYECKOWN CBSI3N.

Knaccugmkaumss n HOMEHKnatypa HeopraHM4eckux BeliecTB. XMMWUYECKMe CBOWCTBA
BELLECTB, OTHOCALLMXCA K Pa3NIU4HbIM KNnaccam HEOpPraHU4ecKuX COEAMHEHWUN, reHeTnyeckas
CBSi3b HEOpraHUYeCcKuX BELLEeCTB.

Knaccugumkaums XMMUYeCKUX peakuuii No pasnnyHbIM NpU3HaKam (no 4ymcny M coctaBy
y4acTBYIOLLMX B peakLumn BeLecTB, No TenoBomy acheKTy, No K3MEHEHUI0 CTeneHen OKUCIeHUs!
XUMMUYECKNX INEeMEHTOB, N0 00pPaTUMOCTK, N0 Y4aCTHMIO KaTanusaTopa). IK30- M SHA0TEPMUYECKUE
peakuumn, TepMOXMMMNYECKNE YPaBHEHMUS.



MoHsATME O CKOpOCTH XumMuyeckon peakuuu. MoHsTne 00 oOpaTMMbIX M HEOOpPaTUMbIX
XMMHUYECKMX peakuusx. MoHSATUE 0 rOMOreHHbIX 1 reTteporeHHbIX peakumsx. MoHaTve o kaTanuse.
MoHsATUE 0 XMMUYECKOM paBHOBeCUU. DaKTOPbI, BAUSIOLLME HA CKOPOCTb XMMUYECKOMN peakLmu 1
NoJIoXKeHUe XMMUYECKOro paBHOBECUS.

OKUCNUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKLWK, 3JIEKTPOHHbIW 0anaHc OKUC/UTESIbHO-
BOCCTAHOBUTENIbHOW peakuuu. CocTaBneHMe YpaBHEHWA OKWUCIUTENIbHO-BOCCTAHOBUTENbHbIX
peakuui ¢ UICnoJsib30BaHUEM METOAA 3/IEKTPOHHOro 6anaHca.

Teopust 3NEKTPOIMTUYECKON AUCCOLMALMKA. INEKTPONUTBI U HE3NeKTPonuTbl. KaTnoHbl,
aHnoHbl. MexaHusm guccoumaumm BELWECTB C PasfIMYHbIMU BUAAMM XUMNYECKOW cBA3KU. CTeneHb
auccoumnaumn. CunbHble U cnadble aNeKTPOUTDI.

Peakuum MOHHOro oOMeHa. YCNoBMS NMPOTEKaHUA peakuun MOHHOro oOMeHa, MOJIHble W
COKpaLEHHbIE MOHHbIE YpaBHEHWs1 peakuuin. CBOMCTBA KWUCNOT, OCHOBAHWA U CONEA B CBETE
npeacTaBneHnit 00 3NeKTPONUTUYECKOIU auccoumaumn. KauecTBeHHble peakuumn Ha NoHbl. loHaTre
0 rmaponuse conen.

Xumunyecknit IKCIEPHMENT.

03HAaKOMJIEHME C MOAENSAMM KPUCTAJUIMYECKMX PELIETOK HEOpraHMYyecKuX BeLecTB —
METaJUI0B U HemeTaNNoB (rpacmra M anmasa), CNOXHbIX BELECTB (Xxnopuaa HaTpus),
MccneaoBaHne 3aBUCMMOCTM CKOPOCTM XMMMYECKOW peakuuum OT BO3JAEWCTBMA Pa3INyHbIX
thakTopoB, uccnenoBaHue 3NEKTPONPOBOAHOCTM PacTBOPOB BELLECTB, Npouecca AUccoLMaumm
KWUCNOT, LWenoyen u conein (BO3MOXHO MCNOJIb30BaHWEe BMAE0 MaTepuasnoB), NpoBeAeHNE ONbITOB,
WNNIOCTPUPYIOLLMX MPU3HAKW NPOTEKAHMSI peakuuid MOHHOro oOmeHa (oOpasoBaHMe oOcapKa,
BbiieNieHue rasa, obpa3oBaHue BOfbl), ONbITOB, WINIOCTPUPYIOLMUX MPUMEPbI OKUC/INTENIbHO-
BOCCTAHOBUTEJIbHbIX peakuuil (ropeHne, peakuuu pasnoXeHusi, COeAUHEHUs), pacno3HaBaHue
HEOPraHM4YecKnX BeleCTB C MOMOLUbI) KA4yeCTBEHHbIX peakuuMd Ha WOHbI, pelueHue
3KCNepUMEHTaJIbHbIX 3aAay.

HemeTannb! n Ux coeguHeHus

00Lias xapakTepncTuKa ranoreHoB. 0COOEHHOCTU CTPOEHUS! aTOMOB, XapaKTepPHbIe CTENEHU
okucnexuss. CtpoeHme n (husnyeckme CBOMCTBA NMPOCTbIX BELECTB — rasoreHoB. Xumuuyeckue
CBOWCTBA Ha npumepe Xxjopa (B3aUMOAEWCTBME C METannamu, HemMeTannamu, Lenovyamm).
Xnoposopgopoa. ConsiHas KUCNOTa, XMMUYECKUE CBOWCTBA, MOJIy4EeHUe, npuMmeHeHue. [lencteue
XJilopa U XJIOPOBOAOPOAA HA OPraHM3Mm 4esioBeKa. BakHellume xnopuabl U MX HaXOXKAEHME B
npupopae.

O6wasa xapaktepuctuka 3nemeHtoB VIA-rpynnbl. 0COOEHHOCTM CTPOEHWS aTOMOB,
XapaKTepHble CTENneHN OKMUcNeHus. CTpoeHue u (hu3nMyeckue CBOWMCTBA NPOCTbIX BELIECTB —
Kucnopoga v cepbl. ANOTponHbie MoauduUKaumMm Kucnopoaa U cepbl. XMMUYECKMEe CBOMCTBA
cepbl. CepoBopopop, CTpoeHue, (hU3MYECKUE U XMMMYECKME CBOMCTBA. OKcuAbl cepbl Kak
npeAcTaBUTENU KUCNOTHbIX OKCMAO0B. CepHass KUCNOTa, (hU3MYecKue U XMMHUYECKne CBOMCTBA
(oOwMe Kak NpeAcTaBUTENS Kilacca KMCNOT U cneuncuyeckne). XMMUYECKMe peakuuu, nexaiyme
B OCHOBE NMPOMBILLIEHHOr0 cNoco6a nosiy4eHus CepHO KUCNOThbl. lpuMeHeHne CEepHON KUCNOTbI.
Conn cepHO KUCNOTbl, Ka4eCTBEHHas peakuus Ha cynbat-uoH. HaxoxpeHue cepbl u eé
coeanHeHUN B npupoae. XMMUYECKOe 3arpsisHEHMe OKpYXaiowen cpefbl COeAUHEHUSIMU Cepbl
(KMcnoTHbIe fOXAM, 3arpsi3HeHue Bo3ayXa U BOJOEMOB), cnocoObl ero npeaoTBPaLLEHUS.

O6was xapaktepuctuka anemeHtoB VA-rpynnbl. 0COOEHHOCTM CTPOEHMS aTOMOB,
XapakTepHble CTENeHW OKuUcneHus. A30T, pacnpocTpaHeHue B npupoge, (u3nyeckume W



XumMmuyeckue csoncTea. Kpyrosoport asora B npupose. AMMUaK, ero pusmyeckmne n Xummyeckume
CBOWCTBA, NONy4YeHUe U npumeHeHne. Conm ammoHusi, ux huanyeckme n XMMMYeckne CBOMCTBA,
npumeHeHue. KayecTBeHHas peakuusi Ha MOHbI aMMOHMA. A30THas KUCNOTa, €€ MoJsyvyeHue,
thm3nyeckne U XumMuyeckue CBOMCTBA (00WME KaK nNpeAcTaBUTENs Knacca KUCIOT W
cneuncuyeckune). Ucnonb3oBaHue HUTPATOB M COJIEW aMMOHMSI B KayecTBe MUHEPasibHbIX
yAoOpeHuin. XMMMYECKOe 3arpsi3HEHUE OKPYXKalowwenW cpefbl COEANHEHUAMU a30Ta (KUCIOTHbIE
[OXAKW, 3arpsisHeHuWe Bo3ayxa, Nousbl M BoRoEéMoB). doccop, annoTponHbie mMoaucduKauuu
thocthopa, husnyeckue u xumnyeckune ceonctea. Okeup coccopa (V) n cocchopHaa kucnora,
thm3nyeckue M XMMMYecKue CBOMCTBA, nonyvyeHue. Ucnonb3osaHue ¢hochaTtoB B KayecTse
MUWHEpasbHbIX YA00pEeHNiA.

O6was xapaktepuctuka 3nemeHtoB IVA-rpynnbl. OCOOEHHOCTM CTPOEHUS aTOMOB,
XapakTepHble CTENeHn OKUcneHus. Yrnepop, annoTponHbie MoguduKauum, pacnpocTpaHeHve B
npupogae, hmsnyeckue U Xmummyeckue ceomcTea. Aacopouus. Kpyrosopot yrnepoaa B npupope.
Oxcupapl yrnepoga, ux (hU3nMyeckue U XMMUYECKUe CBOWCTBA, AEUCTBME HA XKUBbIE OPraHU3Mbl,
nosy4YyeHue n npumeHeHue. JKosiornyeckue npobdnembl, cB3aHHble ¢ oKcupgom yraepoaa (IV),
runoTes3a rno6anbHOro NOTENJIEHNA KNMMarta, NnapHMKOoBbI 3()(DeKT. YronbHasi KUCNOTa 1 eé conm,
MX (husnyeckue U XMMMYECKUe CBOMCTBA, NONTy4YEeHUE U NpumeHeHne. KayecTBeHHas peakums Ha
KapOoHaT-1oHbl. Ucnonb3oBaHne KapoOHATOB B ObITYy, MEAULIMHE, MPOMBILLIEHHOCTU U CE/TIbCKOM
XO039MCTBE.

MNepBoHayanbHble NOHATUA 00 OPraHMYECKMX BELLECTBAX KaK O COEAMHEHUsIX yrnepoaa
(mMeTaH, aTaH, 3TUEH, aueTUNEH, 3TaHON, IMULIEPUH, YKCYCHas KucnoTa). MpupoaHbie NCTOYHUKK
yrnesopopoaos (yronb, NPUPOAHbINA ra3, HehTb), NPOAYKTbI X NnepepadoTKu (0EH3MH), UX ponb B
ObITY U npomblweHHOCTN. [OHATME O OMONOrMYecKU BaXKHbIX BeLLECTBAX: XWUpax, Oenkax,
yrnesogax — W WX ponu B XWU3HU 4enoseka. MarepuanbHOoe €AWHCTBO OpPraHUYECKUX W
HEOpPraHM4YecKnX coeAUHEHNN.

KpemHuin, ero u3nyeckue M XUMMYECKUE CBOWCTBA, MNONYYEHUE W MNPUMEHEHMe.
CoeaunHeHus1 KpemHus B npupoae. 06wwue npeacrasneHns 06 okcuae Kpemuus (IV) u KpeMHUEBOM
Kucnore. Cunukarbl, UX UCNOJIb30BAaHME B ObITY, B NPOMBILLJIEHHOCTU. BaXHenLumne CTPOMTENbHbIE
MaTepuanbl: KepamuKa, CTEKNO, LeMmMeHT, 0eToH, )ene3obeToH. [lpobonembl 0Oe3onacHOro
MCNOJIb30BAHWS CTPOUTENIbHbIX MaTePUanoB B NOBCEAHEBHOWU XXU3HM.

Xumudecknit IKCMEPUMEHT.

n3y4yeHne 00pa3LOB HEOPraHMYECKMX BELLECTB, CBOWCTB COJIIHOW KUCOTbl, NPOBeAEHNe
KaQ4YeCTBEHHbIX peakuun Ha XJOpPUA-MOHbI U HabNAeHUe NPU3HAKOB MX MPOTEKAaHWs, OMbITbl,
oTpaxaiwowme (U3nyeckue U XMMMYECKUe CBOWMCTBA rasioreHOB M UX COEAVMHEHMW (BO3MOXXHO
MCNoNb30BaHNe BUAEOMATEpPUasnioB), 03HaKOMJIEHMEe C oOpasuamu XnopupoB (rasioreHnAoB),
O03HaKOMJIEHMe C oOpa3uamum cepbl M €€ COEAMHEHUAMU (BO3MOXXHO MCMONb30BaHue
BUAeomaTtepuanoB), HabGniogeHne npouecca o00yrnMBaHMA caxapa noa  AEWCTBMEM
KOHLIEHTPUPOBAHHON CEPHOW KUCNOTbl, U3YYEHME XUMMYECKUX CBOMCTB pa30aBNnEeHHON CepHOM
KWUCNOTbI, NPOBEAEHNE Ka4YeCTBEHHOM peakuumn Ha cynbaT-uoH M HabnOpeHWe npu3Haka eé
NPOTEKaHUs, 03HaKoOMJIeHUe ¢ (hU3NYeCKUMN CBOMCTBaMM a30Ta, hochopa M UX COeAMHEHUN
(BO3MOXHO MCNONIb30BaHWEe BUAEOMaTepuanos), oopa3uamm a3oTHbIX U (hochOpHLIX YyA0OPEHNN,
nonyyeHue, cobOupaHue, pacno3HaBaHWe W U3Yy4YeHUe CBOWUCTB aMMMWaKa, nNpPOBEfEHue
Ka4YeCTBEHHbIX peakuui Ha MOH aMMOHUS 1 (hochaT-MoH N U3y4eHne NPU3HAKOB UX NPOTEKaHUS,
B3auMOENCTBUE KOHLIEHTPUPOBAHHON a30THOWM KUCNOTbI C MeAbio (BO3MOXXHO MCMOJNIb30BaHue



BUAEOMATEPUAnNoB), W3y4yeHWe MOAENeNn KPUCTANNMYECKMX pewéTok anmasa, rpagmra,
thynnepeHa, 03HaKOMNEHME C NPOLLECCOM aACcopOLMM PaCTBOPEHHDBIX BELLECTB aKTUBMPOBAHHbIM
yrném v ycTpoMcTBOM NPOTMBOra3a, nojiy4yeHue, coompaHue, pacno3HaBaHue U U3y4eHve CBOWCTB
YrNeKUcnoro rasa, NPpoOBEAEHUE Ka4eCTBEHHbIX peakLuuil Ha KapooHaT U CUIMKAT-UOHbI N U3YYEHHE
NPU3HAKOB WX MNPOTEKaHWsl, O03HAKOMJIEHME C MNpPOAYKUMENA CWIMKATHOM MPOMBILLIEHHOCTH,
peleHne aKCnepUuMEHTaIbHbIX 3afa4 No Teme «Ba)KHelwme HeMeTannbl U UX COEANHEHUS».

MeTannbl n ux coeguHeHUs

00Las XxapaKTepPMCTUKA XMMUYECKNX 3/IEMEHTOB — METaJI0B HA OCHOBAHUW UX NOJNIOXKEHUS
B lepnoanyeckon cucteme xumuuyeckux anemeHtoB [l. U. MeHpeneeBa U CTPOEHUs aTOMOB.
CtpoeHue metannosB. MeTannuuyeckass CBA3b M MeTaN/MyecKass KpUCTajyIMyecKas peluértka.
INEKTPOXUMMNYECKUIA PSAf HanpsHKeHMd MeTannoB. Pu3nyeckme M XMMHUYECKME CBOWCTBA
metainoB. 00wume cnocoObl nonyyeHuss metannos. MoHATME 0 KOPPO3UM METaI0B, OCHOBHbIE
cnocoObl 3awmTbl UX OT KOppo3un. CnnaBbl (CTanb, YYryH, AIOPa/IlOMUHMNA, OpPOH3a) M KX
npUMeHeHue B ObITY U NPOMbILLIEHHOCTH.

LLlenoyHble meTanbl: nonoxexue B Mepuoanyeckon cucTeme XuMmyeckunx anemenTos 1. U.
MeHpeneeBa, CTpOEHME UX aTOMOB, HaX0XAeHUe B npupoae. Pusnyeckue M XMMU4YeCKne CBONCTBa
(Ha npumepe HaTpus n Kanus). Okcuabl U rMAPOKCUAbI HATPUA U Kanus. [IPUMEHEHNE LENTOYHbIX
METaJI0B U UX COEANHEHUN.

LLleno4yHo3emenbHble METaJIbl MAarHUA M Kanbuuii: nosoXKeHune B Mepuoanyeckoin cucreme
Xumuyecknx anementoB [l. . MeHpeneeBa, CTpoeHWe MX aTOMOB, HaxOXAeHWe B npupopge.
dusnyeckme U XMMMYECKME CBOMCTBA MarHns U Kanbuusi. BaxkHeilume coequHeHUs Kanbuusi
(okcup, ruppokcup, conu). XXECTKOCTb BOAbI U CNOCOObI €€ YCTPAHEHWS.

AnomuHMiA: nonoxewne B [lepMoaMYECKON CUCTEME XUMUYECKUX anemeHToB [l. W.
MenpeneeBa, CTpoeHUe aToMa, HaxoXaeHne B npupope. dusnyeckme N XMMUYECKUe CBOUCTBA
aniomuHunsa. AMcgoTepHbie CBOUCTBA OKCUAA U TMAPOKCUAA aNiOMUHUS.

Xene3o: nonoxexHne B [llepmognyeckon cucteme Xumuyeckux a3nementos . M.
MeHpeneeBa, CTPOEHME aTOMa, HaxoXaeHue B npupoae. dU3nMyecKne 1 XMMUYECKME CBOMCTBA
xenesa. Oxkcuabl, ruapokcnabl U conu xenesa () n xenesa (lll), ux cocras, cBOWCTBA U
nosay4yeHue.

Xummnyecknn IKCIEPHMENT.

O03HaKOMJIEHMe C oOpasuamu MeTannoB W CMIaBOB, MX (PM3NYECKUMU CBOMCTBAMM,
M3yyeHUe pes3ynbTaToOB KOPPO3UM METansoB (BO3MOXXHO MCMOJIb30BaHWE BuUAeoMaTepuanos),
0C00EHHOCTEN B3aMMOAENCTBUS OKCMAA KaJibLsi N HAaTPUA ¢ BOAOW (BO3MOXXHO MUCNOJIb30BaHUe
BUAEOMaTEpManoB), UCCNefAoOBaHUE CBOMCTB )XKECTKOW BOAbl, MPOLECCA rOPeHWs Xenes3a B
Kucnopoge (BO3MOXHO MCNOAb30BaHWe BMAEOMATepuanoB), MNPU3HAKOB MNpPOTEKaHMA
Ka4YeCTBEHHbIX peakLii Ha UOHbI: MarHus, KasibLus, anioMUHUS, LMHKA, Xene3a () n xenesa (lll),
meam (Il), HabniogeHue 1 onucaHue NPOLLECCOB OKPALLMBaHUS NaMeHW MOHAMK HAaTPUs, Kanus u
Kanbuus (BO3MOXHO MCNONb30BaHWE BMAEOMATEepManoB), uccnenoBaHne amgoTepHbIX CBOUCTB
rMApoKCHAa anloMUHUA U FMAPOKCUMAA LIMHKA, pelleHue 3KCnepuMMEeHTanbHbIX 3ajay no teme
«BaxHeMLMe METaNIbl U UX COEANHEHUS».

Xvumus n okpyxaiouias cpena

BewectBa u matepuanbl B NOBCEAHEBHON XXU3HKU YenoBeka. be3onacHoe ucnonb30BaHne
BELECTB U XUMWYECKUX peakuuin B ObiTy. llepas nomowb NpU XUMUYECKUX OXOrax W
0TPaBNEHMSAX.



Xumuyeckoe 3arpsisHeHMe OKpYyXalowen cpeabl (npepenbHas AoNyCTUMasi KOHLEHTpauus
BewecTs, aanee — MAK). Ponb Xumun B peLUeHUM 3KOIOrMYECKMX Npobniem.

Xumuygecknit IKCNEPUMEHT:

n3y4yeHne 00pa3L0B MaTepuanoB (CTEKNO, CNIaBbl METANI0B, NOJIMMEPHbIE MaTepuarnbl).

MexnpegmerHpie cBa3n

Peanusauns meXnpeaMeTHbIX CBA3E NPU M3Y4EHUM XMMUK B 9 Knacce OocywecTBaseTcs
yepes UCNONb30BaHME KAaK 00LMX €CTECTBEHHO-HAY4YHbIX MOHATUNA, TaK U NOHATUN, ABNSIOLNXCS
CUCTEMHBIMU AN OTAEJbHbIX NPEAMETOB €CTECTBEHHO-HAY4YHOro UuKna.

00wme ecTeCTBEHHO-HaYy4YHble NMOHATUSA: HAY4YHbIA (DaAKT, rMNOTE3a, 3aKOH, TEOPUS, aHaNu3,
CUHTE3, Knaccudukaums, NepuoavMyYHOCTb, HAONIOAEHME, IKCNEPUMEHT, MOAENUPOBAHME,
n3mepeHue, moaesnb, IBNIeHUE, NapPHMKOBbLINA 3hekT, TEXHONOrMs, maTepuarnsl.

dusnka: marepus, aTom, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKNMA, W30TOMbI,
PagMoaKTUBHOCTb, MONEKYNAa, 3JIEKTPUYECKUA 3apsf, MNPOBOAHUKW, NONYNPOBOSHUKM,
AN3NEKTPUKK, (hOTOINEMEHT, BeLLecTBO, TeNo, 00bEm, arperaTHoe COCTOSIHWE BellecTBa, ras,
pacTBop, pacTBOPUMOCTb, KPUCTAJ/IMYECKaa PpeLETKa, cnnasbl, (U3NYECKME BESIUYUHDI,
eAMHULIbI K3MEPEHNsl, KOCMUYECKOE NPOCTPAHCTBO, NaHeTbl, 3B€3Abl, CosHLeE.

buonorns: cotocuHTes, AbixaHue, Omoccepa, 3KoCcMCTEMA, MUHepanbHble Yao0peHus,
MUKPO3/1IEMEHTbI, MaKpO3JIEMEHTbI, MUTaTENbHbIE BELLECTBa.

lfeorpachusa: armoccpepa, ruapocdepa, MuHepanbl, rOpHbie nNOpPoAbl, MNONE3HbIE
McKonaembie, TONJINBO, BOAHbIE PECYPChI.



MAAHUPYEMbBIE PE3YJIbTATbI OCBOEHUAI NMPOrPAMMbI N0 XMMWUW HA YPOBHE OCHOBHOIO
OBLLEr0 ObPA30BAHUA

JINMHOCTHDIE PE3YJIbTATDI

JInyHOCTHbIE pe3ynbTaTbl OCBOEHUS MNPOrpaMmMbl OCHOBHOr0 00wWero o006pa3oBaHus
LOCTUraloTcsl B Xoae 00y4yeHUss XMMUN B €AUHCTBE Y4eOHO N BOCNMTATENbHON AEATENIbHOCTU B
COOTBETCTBMM C TPAAULMOHHBIMU POCCUNCKUMM COLMOKY/IbTYPHBIMM U AYXOBHO-HPABCTBEHHLIMU
LIEHHOCTSAMW, NPUHATBIMM B 00LLECTBE NpaBunamMm U HOPMamMu NOBEAEHWS M CNOCOOCTBYIOT
npoweccam caMmono3HaHusl, Camopa3B1THS U coumanusaumm ooyvarowmxcs.

JInyHOCTHbIE pe3ynbTaTbl OTPAXAKOT FOTOBHOCTb 00Y4alOWMUXCA PYKOBOACTBOBATbLCS
CUCTEMOW MO3UTMBHBLIX LIEHHOCTHbIX OPUEHTaLMA W pacluMpeHue OMnbiTa AeATeNbHOCTM Ha eé
OCHOBE, B TOM 4uCe B YacTu:

1) naTpMoTMYECKOro BOCNUTAHUS:

LIEHHOCTHOr0 OTHOLUEHWSI K OTEYECTBEHHOMY KYyNbTYPHOMY, UCTOPUYECKOMY M HAy4YHOMY
Hacneauio, NOHMMaHUA 3HAYEHWUS XMMMYECKOW HayKu B )KU3HW COBPEMEHHOr0 0O0LLEeCTBa,
CnocoOHOCTU BNafeTb AOCTOBEPHOM MH(opmauuendn 0 nepeaoBblX AOCTMKEHUSIX MU OTKPbITUSIX
MMPOBOI U 0TEYECTBEHHOW XMMMWK, 3aUHTEPECOBAHHOCTM B Hay4HbIX 3HAHUSAX 00 YyCTPOUCTBE MUPa
1 00LLeCTBa;

2) rpa)kfaHCKOro BOCNMTaHUN:

NPEeACTaB/IEHMS 0 COLMANbHbIX HOPMAaxX M MpPaBUAAaX MEXJ/IMYHOCTHbIX OTHOLIEHMA B
KOJINEKTUBE, KOMMYHWKATUBHOM KOMMNETEHTHOCTM B OOWECTBEHHO MNONE3HOW, Y4eOHO
MCCNEAO0BaTE/IbCKOM, TBOPYECKON M APYrUX BMAAX AEATENIbHOCTU, FOTOBHOCTW K pasHO0OpasHOM
COBMECTHON [AEATE/IbHOCTU NPU BbINONHEHUN Y4YEOHbIX, NO3HABATENbHbIX 3aAay, BbiMOJIHEHMU
XWMMYECKNX IKCNEPUMEHTOB, CO3AaHNMN Y4eOHbIX NPOEKTOB, CTPEM/IEHWUS! K B3aUMONOHUMAHUIO U
B3aUMOMNOMOLLM B NpoLiecce 3Toi y4eOHOM AesATeNbHOCTH, FOTOBHOCTM OLLEHUBATb CBOE NOBeAEHME
M NOCTYNKW CBOMX TOBAPMLLENA C NO3MLUN HPABCTBEHHbIX W NPaBOBbIX HOPM C YYETOM 0CO3HAHMSA
NocNeaCcTBMIA NOCTYNKOB;

3) LLEeHHOCTU HaY4YHOro NO3HaHUS:

MMPOBO33PEHYECKWE TMNPEACTaB/IEGHMS O BEWECTBE W XUMWUYECKOM  peakumu,
COOTBETCTBYIOLUME COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKW W COCTaBNSAIOLIUE OCHOBY AN
NOHMMAHWS CYLLHOCTU HAay4YHON KapTUHbI MMpa, NpeAcTaBNeHNst 00 0CHOBHbIX 3aKOHOMEPHOCTSAX
pa3BuTMS NPUPOABI, B3aUMOCBSI3SIX Y€/I0BEKA C NPUPOAHON CPeaoi, 0 PO XMMUU B NO3HAHUN
3TUX 3aKOHOMEPHOCTEWN;

No3HaBaTe/IbHbIe MOTMBbLI, HAaNPaBNIEHHbIE HA MONYYEHWe HOBbIX 3HAHMA NO XUMMK,
HeoOxoaumble [N O0bSICHEHWSI HaONAAeMblX NPOLECCOB W ABNEHUWA, NO3HABATESIbHOW,
MH(OPMALIMOHHOW U YNTATENbCKOWU KYNbTYpPbl, B TOM YUC/IE HABbIKOB CAMOCTOSITE/IbHON PadoTbl ¢
y4eOHbIMM TEKCTamW, CMPaBOYHOW JNMTEPaTypoW, AOCTYMHbIMM TEXHMYECKUMM CpeacTBamMm
MH(OPMALIMOHHBIX TEXHOJIOMUA;

MHTEpec K OOYy4YEeHWUI0 M MO3HAHMIO, JII00G03HATENIbHOCTb, FOTOBHOCTb M CMOCOOHOCTb K
€amMo00pa30BaHNI0, NPOEKTHOU N UCCNEAO0BATENbCKOW AEATENIbBHOCTU, K 0CO3HAHHOMY BblOOpY
HanpaBNEeHHOCTU U YPOBHS 00y4eHNS B faJibHEMNLLEM;

4) chopmupoBaHns KyNbTypbl 3A0P0BbS:

0CO3HaHWUE LIEHHOCTH )XN3HN, OTBETCTBEHHOr0 OTHOLLUEHMS K CBOEMY 3A0POBbIO, YCTAHOBKM
Ha 300pOBbli 00pa3 >XM3HW, OCO3HAHWE MNOCNEACTBMA M HENPUSTUE BPEeAHbIX NPMBbIYEK



(ynotpebneHmss ankorons, HapKOTMKOB, KypeHus), HE0OXOAMMOCTM COONOAEHMS npaBun
0e3onacHOCTU Npy 00paLLEHUN C XUMUYECKMMM BELLLECTBaMM B ObITY U peanbHOMN XNU3HU;

5) Tpy#oBOro BOCNMTaHUS:

MHTEpPeC K NPaKTUYECKOMY M3y4yeHUI0 npoceccuin M TpyAa pasnUYHOro poaa, yBaXkeHue K
TpyAy W pe3ynbTaTtam TPyA0BOW AeATENIbHOCTH, B TOM YMCJIE HA OCHOBE NPUMEHEHNS NPEeAMETHbIX
3HaHWUM N0 XMMUMK, 0CO3HAHHbIW BbIOOP MHAMBUAYANbHON TPAEKTOPUK NPOAOCKEHUsA 00pa30BaHNs
C YYETOM JINYHOCTHbIX MHTEPECOB W CMOCOOHOCTM K XMMUKM, OOLLECTBEHHbIX MHTEPEcoB W
norpedHocTeN, ycnewHon npog)ecCMOHANbHOWN AeATENbHOCTH U Pa3BUTUA HEOOXOAUMDBIX YMEHUMN,
roTOBHOCTb afanTMPOBaTbLCA B NPohecCMOHaNbHOM Cpeae;

6) 3KONOrMyeckKoro BOCNMTaHUN:

3KO0JIOrMYEeCKM Lenecoodpa3Hoe OTHOLIEHME K NMPUPOAE KAK UCTOMHMKY XU3HU Ha 3emne,
OCHOBE €€ CyLecTBOBAHMS, NMOHUMaHWE LEHHOCTU 3[0pOBOro M Ge3onacHoro o06pasa XWU3HM,
OTBETCTBEHHOE OTHOLWIEHUE K COOCTBEHHOMY (DM3MYECKOMY W MNCUXUYECKOMY 3[A0POBbLIO,
0CO3HaHMe LLIEHHOCTHU Co0NI0AeHNs NpaBun 6e30nacHOro NoBeAeHUs npu padboTe ¢ BewecTBaMm, a
TaKXe B CUTyaLMsX, YrPOXKaloLmX 340p0BbI0 U XXU3HU Nioaen;

CNOCOOHOCTU NPMMEHATb 3HAHWS, NONTYYEHHbIE NPV U3YYEHUU XMMUW, ANS PELLEHNS 3apay,
CBSI3aHHbIX C OKpYXalowWen NPUPOAHONA Cpeaor, [ANS MNOBbILLEHMS YPOBHSA 3KOJIOrMYECKOM
KYNbTypbl, 0CO3HAHNSA rNO0ANbHOr0 XapakTepa 3KOJIOTMYECKMUX Npo6nem u nyted X pelueHust
nocpeAacTBOM METOAO0B XUMWM, 3KONOrMYECKOr0 MbILLIEHUS, YMEHUA PYKOBOACTBOBATbCA UM B
No3HaBaTe/IbHOM, KOMMYHMKATUBHOM U COLMANIbHON NPaKTUKE.

METANPEAMETHbIE PE3YJIbTATDI

B coctaBe meTanpeaMETHbIX pe3yibTaToOB BbIAENSOT 3Ha4YMMble AAs (HOpMUpPOBaHUS
MMPOBO33peHUsa 00LLEeHay4Hble MOHSATUS (3aKOH, Teopus, NPUHLUMN, runoTesa, (hakrt, cuctema,
NPoLeCC, IKCMEPUMEHT M ApYroe.), KOTOpble MCMONb3YITCA B €CTECTBEHHO-HaYuYHbIX YYeOHbIX
npeameTax u No3BONSOT HAa OCHOBE 3HAHUW U3 3TUX NpeaMeToB (hopmMUPOBaTb NPeACTaBNEHNE O
LIeNIOCTHOW Hay4yHOW KapTUHE MMpa, U YHUBepcasbHble y4eOHble AedcTBUS (NO3HaBaTesbHbIE,
KOMMYHMKaTUBHbIE, PEryisiTUBHble), KOTOpble 00ecneyuBaloT (HOpMMUPOBAHME FOTOBHOCTM K
CaMOCTOSITE/IbHOMY NMJIAHUPOBAHMIO U OCYLLECTBNIEHNIO Y4EOHON AesATENIbHOCTH.

MNo3HaBaTenbHble YHUBEPCANbHbIE Y4eOHble AeNCTBUSA

basoBble Ioru4eckne fencTBuUs:

YMEHUS MCMONb30BaTb NPMEMbI JIOTMYECKOr0 MbILWIEHMS NPU  OCBOEHWM 3HAHWM:
pacKpbiBaTb CMbIC/1 XMMUYECKHUX NOHATUN (BbIAENSATb UX XapaKTepHbIe NPU3HAKK, YCTaHABNNBATb
B3aUMOCBSi3b C APYrMMMU MOHSATUSIMM), MCMONb30BaTh MOHATUS ANSi O0bACHEHUS OTAENbHbIX
thakToB 1 iIBNEHUN, BbIOUPATb OCHOBaHWUS U KPUTEPMU ANS KNAacCU(UKALMN XMMUYECKUX BELLEeCTB
M XMMMYECKMX peaKkuuid, yCTaHaBNMBaTb NPUYMHHO-CNEACTBEHHblE CBA3M MeXAy 00beKkramu
M3Y4YEHUs, CTPOMTb JIOFMYECKME PaCCYXXAEHUS (MHAYKTUBHbIE, AEAYKTMBHbIE, MO aHanorum),
[enatb BbIBOAbI W 3aK/NIOYEHNS;

YMEHUe NPUMEHSTb B NMPOLiECCEe MO3HAHWS NOHATUS (NPeAMETHble U MeTanpeaMEeTHbIE),
CUMBOJINYECKME (3HAKOBbIE) MOAENN, UCNOJib3yeMble B XUMWUM, NPeoOpa3oBbIBaTh LIMPOKO
NpUMEHsIEMble B XMMWUM MOAENbHbIE NPEACTAB/IEHUS — XMMUYECKMIA 3HAK (CUMBON 3N1EMEHTA),
XuMuyeckas opmyna M YypaBHEHWE XMMMWYECKOM peakuum — npu  pelieHun y4veOHo-
No3HaBaTesNIbHbIX 3aAa4y, C YY4ETOM ITUX MOAENbHbIX NPEACTaBNEHWA BbISIBNSATbL WU



XapakTepu3oBaTb CYLLECTBEHHble MPU3HAKU M3Y4aeMblX 00BLEKTOB — XMMMYECKUX BELUECTB W
XUMUYECKUX peakumid, BbIBNSATb 00LME 3aKOHOMEPHOCTW, NPUYUHHO-CNEACTBEHHbIE CBSI3N W
NPOTUBOPEYMS B U3y4aeMbiX npoLeccax u ABJIEHUSIX.

ba3oBble uccnepoBaTeNbCKue AeNCTBuS:

yMeHUe UCNonb30BaThb MOCTaBJIEHHblE BOMPOCbl B Ka4yeCcTBe WHCTPYMEHTAa NO3HaHMA, a
TakKXe B KayecTBe OCHOBbI Ans (hopmMpoBaHMA runoTe3bl NO NPOBEPKE MPaBUIbHOCTU
BbICKa3bIBaeMbIX CY)XXAEHW;

npuoOpeTeHue OnbiTa MO MJIAHUPOBAHWUIO, OPraHM3auMM U NPOBEAEHUI0 YYEHWUYECKMX
3KCnepuMEeHTOB, yMEeHMe HabnaaTh 3a X0A0M NpoLecca, CaMoCTOATE/IbHO NPOrHO3MpPoBaTh €ro
pesynbTat, copmynupoBatb 0000LEHMS U BbiBOAbI MO pe3ysibTatamMm NPOBEAEHHOr0 OMNbITa,
McCNneaoBaHus, COCTaBAATb OTYET O NpoaenaHHON padore.

Pabota ¢ uHchopmauumeir:

yMeHue BbIOMpaTb, aHaNIM3UPOBaTb U MHTEPNPETUPOBaTb MH(HOPMALMIO Pa3/INYHbIX BUAOB
1 chopm npeacTaBNneHUsl, NONY4aeMyl0 U3 pasHbiX MICTOYHUKOB (Hay4yHO-NONyNsipHas nuteparypa
XMMHMYECKOro CofiepXXaHus, cnpaBo4Hbie nocoous, pecypcbl MHTEepHETa), KPUTMYECKM OLeHUBATb
NPOTUBOPEYMBYIO U HEAOCTOBEPHYIO MH(HOPMAaLMIO;

yMeHue NpUMEHATb Pa3inyHbie METOAbl U 3anpochbl NP1 NOUCKe M oTOOpPe MHGopMauuu U
COOTBETCTBYIOLIMX AAHHBIX, HEOOXOAMMBIX AN BbINOSIHEHUS Y4EOHbIX N NO3HABaTeNIbHbIX 3aAay
onpeaenéHHoro Tuna, npuoOpeTeHWe omnbitTa B 00M1aCTU MCNONb30BaHWUA WH(OPMALMOHHO-
KOMMYHMKaTUBHbIX TEXHOMOrMiA, OBNafeHNE KYNbTYPON aKTUBHOrO MCMOJIb30BaHUSA Pa3/INyHbIX
MOUCKOBbIX CUCTEM, CaMOCTOATENbHO BblOMpaTb ONTUMAanbHY0 G opMy npeacTaBneHUs
MHopmauun U UNNIOCTPMPOBaTh pellaeMble 3afayu HEC/IOXHbIMM CXemaMu, auarpammamu,
Apyrumun choopmamu rpachukm u uX KOMOMHaLMsAMu;

YMEHMEe MCcnonb3oBaTb M aHanNM3upoBaTb B Mpouecce y4eOHOW M McCnenoBaTesIbCKOW
AesATeNbHOCTN UHOPMALMIO 0 BAUSIHUM NPOMBILLIEHHOCTH, CEJIbCKOr0 X035IMCTBa M TpaHcnopTa
Ha COCTOSIHME OKPYXXaloLLen NPUPoOLHON cpeabl.

KOMMyHUKaTHBHbIE YHMBEPCAJIbHbIE Yy4eOHbIE AEUCTBUS:

yMeHUs 3apaBatb Bonpocbl (B xoAae Aauanora M (MnM) AUCKYCCMM) MO CYLLECTBY
o0ocyxpaemod Tembl, (hOopMynupoBaTb CBOM MNPEAJSIOKEHWUS OTHOCUTENIbHO BbINOJIHEHNS
npeanoXeHHOW 3aaum;

YMEeHUS NPeACTaBSATb NOJIYYEHHbIE pe3yNbTaTbl NO3HABATENIbHON AeATENIbHOCTH B YCTHbIX
M MUCbMEHHbIX TEKCTaX; [AeNaTb NPe3eHTauni0 pe3yNbTaToOB BbINOJIHEHUS XWMMUYECKOro
aKcnepumeHTa (nabopaTopHOro onbitTa, NnlabopaTopHOM pPabOTbl NO WCCNENOBaHUI0 CBOWCTB
BeLLeCTB, y4eOHOro NPoeKTa);

YMEHus1 y4eOHOro cOTpyAHMYECTBa CO CBEPCTHUKAMW B COBMECTHOW MO3HABaTENIbHOW W
MCCNEAO0BaTE/IbCKON AEeATENbHOCT NPU PELIeHUM BO3HUKAOWMX NpoOseM Ha OCHOBE Y4éTa
o0LMX WHTEpecoB M COrnacoBaHvsi no3uuui (00CY)KAeHWs, 00MEH MHEHMSMM, «MO3roBble
LUTYPMbI», KOOPAWHALMS COBMECTHbIX AEUCTBUIA, ONpeaeneHne KpUTepMeB No OLEHKE KayecTBa
BbINOJIHEHHOW paboTbI U Apyrue).

PerynsitTuBHble yHUBEPCasibHble Y4eOHble AeNCTBUS:

yMeHue CamOCTOSITE/IbHO ONpefensitb LeNn AeaTesIbHOCTH, NJaHUPOBaTb, OCYLLECTBASATD,
KOHTPONMpPOBaTb M NpU HEOOXOAMMOCTM KOPPEKTUPOBaTb CBOK [AEATENIbHOCTb, BblOMpaTh
Haubonee 3(hheKTUBHbIE CNOCOOLI peLueHusl y4eOHbIX U NO3HABATENbHbIX 3a[,a4, CAMOCTOATE/IbHO
COCTaBJIATb UM KOPPEKTUPOBaTh NPeAJI0XKEHHbIA anropuTm AeMCTBUIA NPU BbINOHEHUN 3afaHNIA



C YYETOM nony4eHns HOBbIX 3HaHMI 00 U3y4aeMblX 00bEKTaX — BELLECTBAX U peakuusiX, OLLeHUBaTb
COOTBETCTBME MONYYEHHOro pesynbTaTa 3asBNEHHOW LENW, YMEHWe WCnonb3oBaTb WU
aHanu3npoBaTb KOHTEKCTbl, Npefsiaraemble B YC/I0BUW 3afiaHui.

NPEAMETHBIE PE3YJIbTATbI

B coctaBe npeaMETHbIX pPe3yNnbTaTOB MO OCBOEHUID 0093aTe/IbHOr0 COAEpXaHus,
YCTaHOBJIEHHOr0 pAaHHOM (enepanbHoi pabo4yen nPoOrpaMmoN, BbIAENAOT: OCBOEHHbIE
o0yyalowMMMUCA Hay4yHble 3HaHWSl, YMEHMSS M cnocoObl paeAcTBuW, cneuuduyeckne pans
npeamMeTHON o6nactn «Xumusi», BUAbI AEATENIbHOCTW MO MONYYEHWUIO HOBOrO0 3HAHWUA, €ro
MHTEepnpeTawuumn, npeoopasoBaHMI0 N NPUMEHEHMIO B Pa3J/INYHbIX Y4EOHbIX U HOBbIX CUTYaLUSIX.

K koHUy o0yyeHus1 B 8 Knacce npegmeTHble pe3ynbTaTbl HA 6a30BOM YPOBHE [AOJDKHbI
0TPaXkaTb C(hOPMUPOBAHHOCTb Yy 00YYAOLLMXCA YMEHWNIA:

packpbiBaTb CMbIC/1 OCHOBHbIX XMMMWYECKUX MOHATWMIA: aTOM, MOJIEKYa, XUMUYECKUA
3N1eMEHT, NMpPOCTOe BELLEeCTBO, CJI0OXKHOE BELWECTBO, CMECb (OAHOPOAHAs W HEOAHOPOAHas),
BaJICHTHOCTb, OTHOCUTE/NIbHAsA aTOMHas U MOJIEKYNsipHas macca, KOJIMYyecTBO BELLeCTBA, MOJb,
MONsipHas Macca, MaccoBasi [0 XMMMYECKOr0 3JIEMEHTa B COEAUHEHWUM, MONSIPHbIA 00BbEM,
OKCuA, KUCNOoTa, 0CHOBaHWe, COJib, 3N1eKTPOOTPULLATENIbHOCTb, CTENEeHb OKMC/IEHUS, XMMUYeCcKas
peakums, Knaccudmkaums peakuui: peakuunm COEAMHEHWUs, pPeakuuu pasnoXeHus, peakuum
3ameLLeHuns, peakummn o0MeHa, 3K30- U 3HAOTEPMUYECKUE peakuum, TenioBon 3(h(eKT peakuumm,
AP0 aToMa, 3NIEKTPOHHLIW C/IOW aToma, aTOMHas opouTanb, paguyc atoma, XMMM4YecKas CBA3b,
nonsipHas W HenonsipHasi KOBaJIeHTHas CBSI3b, UOHHAs CBA3b, WOH, KaTUOH, aHWOH, PacTBoOp,
MaccoBasi A0NS BewecTBa (MPOLEHTHAsA KOHLEHTPaLms) B pacTBope;

WITIOCTPUPOBATb B3aUMOCBSI3b OCHOBHbIX XMMMWYECKUX MNOHATUA W MPUMEHSATb 3TU
NOHSATUSA NPN ONMCAHWUK BELLECTB U UX NPEBPALLEHUN;

MCNOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY N1l COCTaBJIEHNS (DOpMyNn BeLLEeCTB U YpaBHEHNIA
XUMMYECKNX peaKkLui;

onpeaensitb BaJIGHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHbIX COEAWHEHUSX, CTENeHb
OKUC/IEHUS! 3JIEMEHTOB B OMHAPHbIX COEAUHEHUSAX, MPUHAANEXHOCTb BELWECTB K OnNpeaenéHHOMY
Knaccy coeavHeHuW no copmynam, BUL XMMMYECKOM CBA3M (KOBaNeHTHast U WOHHasA) B
HeopraHU4YecKux CoeMHEHUsX;

packpbiBaTb cmbicn [lepumoanyeckoro 3akoHa [l. U. MeHpeneeBa: AeMOHCTpPMPOBATb
NOHMMaHWe NepuoaNYecKo 3aBUCUMOCTN CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX NOJIOXKEHUS B
Mepuoanyeckon cucteme, 3aKOHOB COXPAHEHUs1 MacCbl BELLLECTB, NOCTOSIHCTBA COCTaBa, aTOMHO-
MONEKYNISIPHOr0 Y4eHUs, 3aKoHa ABoraapo;

OnUCbIBaTb M XapaKTepu3oBaTb Ta0MYHYI0 hopmy leproanyecKoin CUCTEMbl XMMUYECKUX
3NIeMEHTOB: pasnunyatb MOHATUS «rnaBHaa nogrpynna (A-rpynna)» u «no6oyHas nogrpynna (b-
rpynna)», Manble 1 060nblIMEe NEPMOABI, COOTHOCUTL 0003HAYEHUs!, KOTOpPbIe UMEIOTCA B Tabnuue
«llepuognyeckas cuctema xumuuyeckux anemeHtoB J[l. W. MeHpeneeBa» C YMCNOBbIMM
XapaKTepucTMKaMmu CTPOEHWsI aTOMOB XMMMWYECKUX 3NEMEHTOB (COCTaB UM 3apsp sapa, obwee
4YUCNO 3NIEKTPOHOB U pacnpeaeneHue X no 3/IeKTPOHHbIM C0SAM);

KnaccuuumpoBatb XMMUYECKUE 3JIEMEHTbl, HEOpPraHW4Yeckue BELLECTBA, XMMMUYECKUe
peakuuu (no Yucny U coCTaBy y4aCTBYIOLMUX B peakLiMmn BeLLecTB, No TennoBoMy agekry);



XapakTepu3oBaTb (ONMCbiBaTb) O0OL4ME XMMWUYECKME CBOWMCTBA BELLECTB Pa3JINYHbIX
KnaccoB, NOATBEpXAAs ONMCaHWE NMpUMepaMn MOJNEKYNAPHbIX YPaBHEHUWA COOTBETCTBYHOLUMX
XUMMYECKNX peaKkLui;

NPOrHo3MpoBaTb CBOWCTBA BELECTB B 3aBUCMMOCTM OT MX KayeCTBEHHOro COCTaBa,
BO3MOXHOCTU NPOTEKAHUA XUMUYECKMNX NpPEBpaLLEeHNiA B Pa3/INYHbIX YC/IOBUSIX;

BbIYUCNATb OTHOCUTENbHYI0 MOJNIEKYNISIPHYI0 U MOJNISIPHYI0 MaccCbl BeLlecTB, MaccoBYIO
LO/I0 XMMMNYECKOro 3N1eMeHTa no (hopMmyne coeAUHEHNS,, MaccoBYIO [i0J110 BeLLeCcTBa B pacTBope,
NPoOBOAUTb PAcYETbI N0 YPaBHEHNIO XMMNYECKON peakLum;

NPUMEHSATb OCHOBHbIE OMEpaLMn MbIC/IMTENbHOU AEeATeNbHOCTM — aHaIU3 N CHUHTE3,
cpaBHeHue, o0000wWeHWe, CUCTEMATW3aALUMIO, KAacCU(DUKALMIO, BbISIBIEHWE NPUYUHHO-
CNeACTBEHHbIX CBSA3eW — ANl M3Y4EHNSI CBOWUCTB BELLECTB M XMMUYECKMUX peakuuin, eCTeCTBEHHO-
Hay4Hble MeToAbl NO3HAaHMS — HabGnaeHne, U3MepeHue, MOAENUPOBAHME, IKCNEPUMEHT
(peanbHbIN U MbICNEHHDIN);

cnepoBatb  NpaBunam  MOJIb30BaHWS XMMMUYECKOW Mocyaon M nabopaTopHbIM
o0opynoBaHneMm, a TakXxe npasunam o6paLLeHus ¢ BeLwecTBaMmn B COOTBETCTBUN C UHCTPYKLUAMU
N0 BbINOJIHEHMIO 1A0OPATOPHBIX XUMUYECKUX OMbITOB MO NMOMYYEHUIO N COOMPaHUIO ra3000pa3HbIX
BeLLEeCTB (BOAOPOAA U KUCI0POAA), NPUrOTOBJIEHMIO PaCTBOPOB C ONPeAENEHHON MacCOBOW [0/EN
pacTBOPEHHOro BeleCTBA, MNJAHUPOBATb W NPOBOAUTb XUMMWUYECKUE IKCMEPUMEHTbl No
pacno3HaBaHMI0 pPacTBOPOB LIENI0YEA UM KUCNOT C MOMOLLbI MHAMKATOPOB (Nakmyc,
theHonTanenH, MeTUNOpaHX U apyrue).

K koHUy o0OyyeHuss B 9 Knacce npegmeTHble pe3ynbTaTbl HA 6a30BOM YPOBHE [OJDKHbI
oTpaxatb C()OPMMPOBAHHOCTDb Y 00Y4AIOLLMUXCS YMEHUMN:

packpbiBaTb CMbIC/ OCHOBHbIX XWMMYECKMX MOHATUNA: XUMWUYECKUA IJIEMEHT, aTom,
MONeKyna, WOH, KaTMOH, aHMOH, MNPOCTOE BELEeCTBO, CJIOXHOE BELeCTBO, BaNeHTHOCTD,
3NeKTPOOTPULATENbHOCTb, CTEMEHb OKUCNIEHUS, XMMMWYECKas peakuusi, XMMMYEecKas CBS3b,
TennoBon ekt peakuun, MoJsib, MOSIIPHbIA 00BEM, pacTBOpP, 3NMEKTPONNTbI, HEINEKTPOJIUTDI,
3NEKTPONITUYECKAs AMCCOLMALMS, peakuuM WOHHOro O0OMEHa, KaTanu3aTtop, XUMHUYeckoe
paBHoBecue, 00paTMMbie N HEOOPaTUMbIe peakLKn, OKUC/INTEIbHO-BOCCTAHOBUTENbHbIE peaKLuum,
OKUCNNTENb, BOCCTAHOBUTENb, OKUC/IEHWE W BOCCTAHOBJIEHME, anioTponusi, amdoOTEpHOCTb,
XMMMYecKas CBA3b (KOBaNIeHTHasi, WOHHAsi, MeTaJuIMyecKasl), KpUCTannMyeckas peléTka,
KOpPpo3usi MeTaioB, CniaBbl, CKOPOCTb XWMMYECKOW peakuun, npeaesibHO AonycTUMas
KoHueHTpauus NAK BewecTsa;

WANIOCTPUPOBATb B3aMMOCBSI3b OCHOBHbIX XWMMYECKMX MOHATMA U NPUMEHSITb 3TU
NOHSATUSA NPN ONMCAHWUK BELLECTB U UX NPEBPALLEHUN;

MCMONb30BaTb XMMUYECKYI0 CUMBOJIMKY /11 COCTaBNIeHUs (hopmyn BellecTB 1 ypaBHEHNIA
XUMMYECKNX peaKkLui;

onpenensitb BaJIGHTHOCTb U CTENEHb OKUCNIEHUSI XMMNYECKUX 3JIEMEHTOB B COEMHEHUSIX
pa3nnMyHoro cocraBa, NPUHAANEXKHOCTb BELWECTB K ONpeAeséHHOMY Knaccy COeAMHEHMIA no
thopmynam, BUA, XMMNYECKOWN CBSI3N (KOBANIEHTHAsi, MOHHAs,, MeTaj/Inyeckasl) B HeOpraHM4Yeckmx
COEAMHEHUsX, 3apsii, MOHA N0 XMMMYECKOW hopmyne, XapakTep cpefbl B BOAHbIX pacTBOpax
HEeOopraHM4Yecknx coeAUHEeHNI, TUM KPUCTaNIMYECKON PELUETKM KOHKPETHOro BeLLecTBa,;

packpbiBaTbh cmbich lepuoguyeckoro 3akoHa [l. U. Menpeneesa u AeMOHCTPMPOBATh €ro
NOHMMaHWe: ONUCbIBAaTb M XapakKTepu3oBaTb TaGnWuHyl copmy [lepuoanyecko CUCTEMbI
XMMMYECKUX 3/IEMEHTOB: pa3/inyaTb MOHATWS «rnaBHas nogrpynna (A-rpynna)» M «noGo4Has



noagrpynna (b-rpynna)», manbie M OonbluMe nNepuoabl, COOTHOCUTb 0003HA4eHUsl, KOTopble
MMeloTCS B MEepuoauyYecKoW Tabnuue, ¢ YMCNOBbIMW XapaKTEePUCTMKAMM CTPOEHWUS aTOMOB
XMMMUYECKNX 3/IEMEHTOB (COCTaB 1 3apsj AApa, ooLee YC0 INEKTPOHOB U pacnpeaeneHne nx no
3NEKTPOHHbIM CNOSIM), 00bACHATb 00LIMEe 3aKOHOMEPHOCTU B U3MEHEHUN CBOWCTB 3JIEMEHTOB M
MX COeANHEHNI B Npeaenax MasblX NEPMOAOB W rNMaBHbIX MOArPYNN ¢ yY4ETOM CTPOEHMS UX aTOMOB;

KnaccuuumpoBatb XMMMYECKUE 3JIEMEHTbl, HEOPraHUYyeckne BeLLEeCTBa, XMMUYECKUe
peakuuu (Mo YACNy U COCTaBY Y4acTBYIOLMX B peakuun BewiecTs, N0 Tennosomy 3dhekTy, no
M3MEHEHUI0 CTENEHeN OKUCNEHNSt XMMUYECKUX 3JIEMEHTOB);

Xapaktepu3oBaTb (onucbiBaTh) 00LMe U cneunuyeckmne XMMmM4Yeckme CBOUCTBa NPOCTbIX
M CNOXHbIX BELLECTB, NOATBEPXKAAA ONMCAHME NPUMEPAMKU MONIEKYNAPHbIX U UOHHBIX YPaBHEHNIA
COOTBETCTBYHOLUUX XMMUYECKNX peaKLuiA;

COCTaB/ISATb YPaBHEHUS 3NEKTPONIUTMYECKON AUCCOLMALMM KUCIOT, LUEJIOYEed M Conewn,
NONHble WM COKPALWEHHbIE YPaBHEHUS peakumid WOHHOro O0OMeHa, YpaBHEHWUSI peakuMn,
NOATBEPXAAIOLWMX CYLLECTBOBAHWE TFEHETUYECKOM CBSI3M MEXAY BEWEeCTBAaMM Pa3/IyHbIX
KNaccos;

packpbiBaTb CYWHOCTb OKUC/IMTENIbHO-BOCCTAHOBUTEJIbHbIX peakuui nocpeacTsom
COCTaBJIEHMS! ANEKTPOHHOI0 6anaHca 3TUX peakLuin;

NPOrH03MpoBaTb CBOMCTBA BELECTB B 3aBUCMMOCTM OT WX CTPOEHMS,, BO3MOXXHOCTU
NPOTEKAHMA XMMUYECKMX NPeBPaLLEeHNiA B Pa3NINYHbIX YCIOBUSX;

BbIYUCNSATb OTHOCUTENbHYID MOJNIEKYISIPHYI0 U MOJISIPHYI0 MacCbl BELIEeCTB, MacCOBYI0
A0NI0 XMMWUYECKOro 3fieMeHTa no hopmysie coeAUHEHUs, MacCOBYIO [10/110 BELLECTBa B pacTBope,
NPOBOAUTb PACYETbI N0 YPABHEHNIO XMMNYECKON peakLum;

coonopath NpaBuna MONb30BaHWS XMMWYECKOW nocyaod M nadbopaTopHbIM
00opyaoBaHneMm, a TaKXXe npaBuna o0paLLeHusi ¢ BeWwecTBaMn B COOTBETCTBMU C MHCTPYKLMSIMK
MO BbINOJIHEHMIO NA0OPATOPHbIX XMMUYECKUX OMbITOB MO NOJTY4EHUIO U COOMPaHUIO ra3000pa3HbIX
BELLECTB (aMMMaKa v yrneKucnoro rasa);

NPOBOAUTb peakuuKn, NOATBEPXKAAILNE KAYECTBEHHbIA COCTaB Pa3/IMYHbIX BELIECTB:
pacno3HaBaTb ONbITHbIM NYTEM Xaopupa-, 6pomua-, uoaua-, Kapoonar-, gocar-, cunmkar-,
cynbhat-, rMAPOKCUA-NOHbI, KATUOHbI AMMOHMS U UOHbI U3YYEHHBIX METaN0B, NPUCYTCTBYIOLLME
B BOAHbIX pacTBOPaX HEOPraHUYeCKNX BELLECTB;

NPUMEHSATb OCHOBHbIE OMEPaLMN MbIC/IMTENbHOW AEeATEeNbHOCTM — aHaU3 N CHUHTES,
cpaBHeHue, 0000LieHMe, CMCTEMATN3ALMIO, BbISIBJIEHUE NPUYMHHO-CNIEACTBEHHBIX CBSI3en — s
M3y4YeHns CBOWCTB BELLECTB N XMMUYECKUX peaKkLid, eCTEeCTBEHHO-Hay4YHble METOAbl NO3HAHMSA —
HaOnoaeHue, U3MepeHne, MOAENMPOBAHNE, IKCNEPUMEHT (peanibHbli U MbIC/IEHHDIN).



TEMATUYECKOE NJIAHUPOBAHUE
8 KJIACC

KonuyecTBO 4acoB

Ne HanmeHoBaHue pa3penos U Tem K - INEeKTPOHHblE (undbpoBsbie)
n/n nporpaMmmbl Bcero OHTpOJIEHBIE paKTHtieckne oOpa3oBaTtesibHble pecypcbl
paboTbl paboTbl
Pa3pen 1. llepBoHa4yanbHble XMMUYECKUE MOHATUS
Xumus — BaxHas o0nactb

11 €CcTecTBO3HaHUSA 5 0 9 buonunoreka LIOK

' NPakTUYECKOW  AesATeNbHOCTU https://m.edso0.ru/7{41837¢c
yesioBeKa

12 BewectBa M XUMHYECKue 15 9 0 buonunoreka LIOK
' peakumm https://m.edsoo.ru/7f41837¢c
WUrtoro no paspeny 20
Paspen 2. BaxHeunwwme npeacTaBUTeNIN HEOPraHUYECKUX BELLECTB

21 Bo3spnyx. Kucnopop. Moxsitne 00 6 0 1 buonuoreka LLOK
' oKcupax https://m.edsoo.ru/7f41837¢

92 Bopopoga. lMoHaTHe 0 KUcnoTax u 3 1 1 buonunoreka LIOK
' consix https://m.edsoo.ru/7f41837¢

23 Bopa. PactBopbl. lMoHsiTue 00 5 1 1 bubnuoreka LOK
' OCHOBaHMAX https://m.edso0.ru/7f41837¢c

24 OCHOBHbIE Knaccol 11 1 1 bubnunoreka LOK
' HeopraHW4YecKnX CoeMHEHNI https://m.edsoo0.ru/7{41837¢c
WUrtoro no paspeny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Paspen 3. lepnopnyeckuit 3akoH u Mepnoanyeckas cuctema xummuyeckux anemeHtos 1. U. MenpeneeBa. CtpoeHue aTomoB. XuMuyeckas cBa3b.

OKucnAUTeNnbHO-BOCCTAaHOBUTEJIbHbIE peakLun

MepnognyecKUn  3aKOH WU

3.1 Mepuopnyeckas cucrema . buonuorteka LIOK
Xumunyecknx anementos 1. WU. https://m.edso0.ru/7{41837¢c
MenpeneeBa. CTpoeHne aToma
Xumnyeckas CBSi3b.

3.2 OKucnuTenbHo- 8 bubnuoreka Hok

https://m.edso00.ru/7f41837c
BOCCTAHOBUTEJIbHbIE peakLun
WUtoro no paspeny 15 bubnuorexa HOK
https://m.edsoo0.ru/7{41837¢c
Pe3epBHoe Bpems 3 bubnuorexa HoK
https://m.eds00.ru/7f41837c
OBLUEE KOJIMMECTBO YACOB 1O 68

NPOrPAMME



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

KonunuecTBo 4yacos INEeKTPOHHble
Ne n/n | HaumeHoBaHue pa3fenoB U TEM NPOrpaMmmbl K n (WhpoBbie)
2 p porp Beero o;Tpoanble p;KTuqecxue 06pa30BaTeNbHbIE
patoTbi patéoTbi pecypebl
Paspen 1. BewwecTso U XMMUYECKUE peakLum
MoBTOpEHMe U yrnydneHne 3HaHUH OCHOBHbIX buonuorexa LIOK
1.1 P yry 5 1 0 https://m.edsoo.ru/7f41a
pa3aenoB Kypca 8 knacca
636
OCHOBHble 3aKOHOMEPHOCTUM XUMWUYECKUX buonuorexka LIOK
1.2 . P 4 0 0 https://m.edsoo.ru/7f41a
peakuui
636
dneKTponuTuyeckas uccoumnaums bubnuorexa LIOK
1.3 P ANCCORNALNAS. 8 1 1 https://m.edsoo.ru/7f41a
Xumunyeckue peakuum B pactBopax 636
Wroro no paspeny 17
Paspen 2. HemeTannbl U X COEAUHEHUS
0Oowas XapakTepucTuKa XUMUYECKMNX bubnuorexa LIOK
2.1 » paxTep 4 0 1 https://m.edsoo.ru/7f41a
anemeHToB VIIA-rpynnbl. FanoreHol
636
Oowas XapaKTepucTuka XUMUYECKUX buonmnoteka LIOK
2.2 anemeHtoB VIA-rpynnbl. Cepa u eé 6 1 0 https://m.edsoo.ru/7f41a
coefuHeHus 636



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

00was  xapakTepucTMka  XMMMYECKMX

buonuorteka LLOK

23 anemenToB VA-rpynnbl. A30T, ¢occop u umx 7 https://m.edsoo.ru/7f41a
coefuHeHus 636
Oowas XapakTepucTHKa XMMUNYECKNX bubnmnoteka LLIOK
24 anemeHToB IVA-rpynnbl. Yraepop n KpeMHUA 8 https://m.edsoo.ru/7f41a
N NX COeANHEHns 636
WUtoro no paspeny 25
Paspen 3. Metannbl U UX coeguHeHNs
buonuorteka LLOK
3.1 00wwme cBOMCTBA METANIOB 4 https://m.edsoo.ru/7f41a
636
buonuorteka LLOK
3.2 BaxHenwume meTannbl U MX COeAUHEHNS 16 https://m.edsoo.ru/7f41a
636
WUtoro no paspeny 20
Paspen 4. Xumus n oKpyxarowas cpega
buonmnoteka LIOK
41 BewecTBa n maTepuarnbl B XXU3HN YeNOBEKa 3 https://m.edsoo.ru/7f41a
636
WUrtoro no paspeny 3
buonunoteka LIOK
Pe3epBHoe Bpems 3 https://m.edsoo.ru/7f41a
636
OBGLLEE KOJIMMECTBO YACOB MO NPOrPAMME 68



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

8 KJIAGC
KonuyectBo yacos
Ne Tema VboKa K - INEKTPOHHbIE undposbie
n/n yp Beero OHTPOJIbHbIE pakTuyeckue 06pa30BaTeNbHbIE PECYpCbl
paboTbl pabotbl
1 MpeameT xumunu. Ponb XMMUK B XXU3HU YEJI0BEKA. 1 0 0 buonunoreka LIOK
Tena v BewecTsa https://m.edsoo.ru/ff0d210c
buonunoreka LIOK
2 MoHsATME 0 meToAAaX NO3HAHMA B XMMUUN 1 0 0
A https://m.edsoo.ru/ff0d227e
MpakTnyeckaa padora Ne 1 «[lpaBuna pabGoTbl B
3 ngﬁo aTopumn pu n VléMb:‘ ’ obpa l;wm c 1 0 1 bubnuoreka HoK
patop P pati https://m.edsoo.ru/ff0d23dc
nabopatopHbiM 000pya0BaHUEM>
4 ATOMbI U MONeKynbl. ATOMHO-MOJNEKYNApHOe 1 0 0 buonuoreka LLOK
y4yeHue https://m.edsoo.ru/ff0d26ca
5 XuMunyeckue 3nemeHTbl. 3HakKM  (CUMBOJIbI) 1 0 0 buonuoreka LLOK
XUMMNYECKUNX 3NIEMEHTOB https://m.edso0.ru/ff0d28¢c8
buonunoreka LIOK
6 n 1 0 0
POCTEIE M CTIOXHBIE BELLECTEA https://m.edsoo.ru/ff0d2a6c
3aKkoH NOCTOSIHCTBA coCcTaBa BELLECTB.
7 Xumunueckaa copmyna. BaneHTHoCTb aToMOB 1 0 0 bunuorexa Hok
pMyna. https://m.edsoo.ru/ff0d2be8
XUMUWYECKMX 3JIEMEHTOB
K
2 | 1 e v dMcomonmmt x| 1 1 0 GuGuorera Lok
i P https://m.edsoo.ru/ff0d2a6c
NOHATUS»



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

OTHocuTenbHas aTtomHas macca. OTHocuTenbHas

buonuorteka LHOK

9 MOJIEKYynsipHas macca https://m.edsoo.ru/ff0d2eae

10 MaccoBasi ponsi XMMMYECKOro 3semMeHTa B bubnuoteka LIOK
coeiuHeHun https://m.edsoo.ru/ff0d4290

1 Yuctolie BewecTsa u cmecu. CnocoObl paspeneHus buonuoteka LIOK
cmecH https://m.edsoo.ru/ff0d323c

. buonuoteka LIOK
12 NpakTuyeckas padora Ne 2 «<PaspeneHne cmecen» https://m.edsoo.ru/f0d350c

bubnuoreka LLOK
13 KonuyectBo BewecTtea. Monb. MongpHas macca https://m.edsoo.ru/ff0d5230

14 dusnyeckne U Xummyeckue sBneHns. XuMmmyeckas buonunoreka LIOK
peakums https://m.edsoo.ru/ff0d37fa

15 Mpu3Hakn U ycnoBusi NPOTEKAHMS XUMWUYECKUX buonuoreka LIOK
peakuun https://m.edsoo.ru/ff0d3a16

16 3aKOH COXpPaHeHMs Maccbl BeLECTB. XMMMYeckKue buonuorteka LIOK
ypaBHeHUS https://m.edsoo0.ru/ff0d3b88

17 BoluucneHnss Konuyecrtsa, mMaccbl BeLLeCTBA MO buonunoreka LIOK
YPaBHEHUAM XUMUYECKUX peaKLun https://m.edsoo.ru/ff0d5708

18 Knaccudgmkauus XUMUYECKHNX peakumin bubnunoreka LOK
(coeauHeHus, pa3noXeHusl, 3ameLLeHns, 00MeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JIoMOHOCOB — YYEHbIA-3HLMKIONEAUCT. bubnuoreka LOK
0600LLeHNEe M cucTeMaTU3aLmMa 3HaHUN https://m.edsoo.ru/ff0d40c4

20 KomnnekcHas TemaTuyeckas npoBepoyHas pabora bubnuoreka LOK
Ne2 no Teme «BewiecTea U XMMUYECKNE peakLum» https://m.edsoo.ru/ff0d4290

21 Bosgyx — cmecb rasoB. Coctras BO3ayxa. bubnuoTeka LLOK

Kucnopoa — 3nemeHT u npocToe BewwecTso. 030H

https://m.edsoo.ru/ff0d448e
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CnocoObl nonyyeHus Kucaopoaa B naboparopum n

buonuorteka LHOK

22 npombILNeHHoCTH. llpuMeHeHue Kucnopopaa https://m.edsoo.ru/ff0d4614
dusnyeckne U XMMMYECKMe CBOMCTBaA Kucnopoaa
23 (peakuum okucneHusi, ropenue). [MoHaTve 00 bubnuoreka HoK
https://m.edsoo.ru/ff0d497a
okcupax
24 NpakTuyeckas padora Ne 3 no teme «[onyyeHne U bubnuoreka LLOK
co0upaHue Kucnopopaa, u3y4yeHue ero CBOMCTB» https://m.edsoo.ru/ff0d4ae2
Tennoson 3(hheKT XMMMYECKON peakLuu, NOHATHE
0 TEePMOXUMUYECKOM aBHEHUN, 3K30- W
25 3Hn0'r:pmv|=|ecxux peakuf;x. Tonnueo (He(hTb, bubnuoreka HoK
https://m.edsoo.ru/ff0d4790
yronb W MeTaH). 3arpsi3HeHne BO3fayXa, cnocoobl
€ro npepoTBpaLLeHUs
2% KomnnekcHaa TemaTuyeckas npoBepoyHas pabora buonuoreka LIOK
Ne 3 no teme «Kucnopop. lMoHaTtue 06 okcupax» https://m.edso0.ru/ff0d6342
97 Bopopop — 93NEMEHT M NPOCTOE BELECTBO. buonuoreka LIOK
HaxoxpaeHue B npupoae https://m.edsoo.ru/ff0d4dd0
28 CnocoObl nony4eHns Boaopoaa B naboparopum bubnuorexa Hok
https://m.edsoo.ru/ff0d4dd0
29 dusnyeckne U XMMMYeCcKne CBOMCTBA BOAOPOAA. buonuorteka LIOK
MpumeHeHne Boaopoaa https://m.edsoo.ru/ff0d50d2
30 MoHsATHE 0 KMCNOTaX K conax bubnuoreka Hok
https://m.edsoo.ru/ff0d4f42
31 NpakTuyeckas padora Ne 4 no teme «[lony4yeHne u bubnuoreka LIOK
coOupaHuve Bosopoaa, N3y4yeHne ero CBOUCTB» https://m.edsoo.ru/ff0d4dd0
32 MonsipHbin 00bém ra3oB. 3aKoH ABoraapo bubnuorexa HoK

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
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Bbluncnenns 06béma, KoIMYECTBa BelLecTBa rasa

buonuorteka LHOK

33 no :aro M3BECTHOMY KOJINYeCcTBY BeLLecTBa WIu https://m.edsoo.ru/ff0d55a0
00bémy
Bbluucnemss 00bEMOB ra3oB no aBHEHMIO
34 peakuum Ha 0CHOBE 3aKOHA 00bEMHBIX quomeuuﬁ butnuorexa Hok
https://m.edsoo.ru/ff0d5708
rasos
35 dusnyeckmne n XuMnyecKue CBOWCTBAa BOAbI bubnuoreka Hok
https://m.edsoo.ru/ff0d587a
. buonunoreka LIOK
36 CocTtaB ocHoBaHuWM. [oHsATME 00 MHAMKATOPaX https://m.edsoo.ru/ff0d5eba
Bopa kak pactBoputenb. HacbileHHble WU
37 He:aCqu.l,eHHblz pa:TBopbl. Macc:;aﬂ aons bubnuoreka HoK
https://m.edsoo.ru/ff0d59e2
BELUECTBA B pacTBope
MpakTnyeckas abota Ne 5 no Teme
38 «I'I:puromaneuue ppacﬂ.’,opon C onpepenéHHon bubnmorexa Hok
o o N https://m.edsoo.ru/ff0d5b40
MaccoBOM [10/1eM PaCTBOPEHHOr0 BeLLECTBa»
39 KomnnekcHaa TemaTuyeckas npoBepoyHasi pabora bubnunoteka LLOK
Ne 4 no teme «Kucnopop. Bogopoa. Boga» https://m.edsoo0.ru/ff0d6342
40 Okcuppl: cocTtas, Knaccugukauus, HOMEHKnartypa bubnuorexa HoK
https://m.edsoo.ru/ff0d664e
" MonyyeHne n XMMNYeckue CBOWCTBA KUCIOTHbIX, bubnuoreka LOK
OCHOBHbIX U am(POTepHbIX OKCUA0B https://m.edsoo.ru/ff0d664e
42 OcHOBaHuS: COCTaB, Knaccugukaums, buonuoteka LOK
HOMEHKNartypa https://m.edsoo.ru/ff0d67ca
. . buonuorteka LIOK
43 MonyyeHune u xXummyeckne cBOUCTBa OCHOBAHUN

https://m.edsoo.ru/ff0d67ca
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buonuorteka LHOK

44 Kucnotbl: coctaB, Knaccugukauus, HOMeHKnarypa https://m.edsoo.ru/ff0dfee2
45 MonyyeHne U XMMMYecKue CBOMCTBA KUCNOT bubnuoreka HoK
https://m.edsoo.ru/ff0dfee2
16 Conn (cpemHue): HOMEHKNaTypa, Cnocoobl bubnunoreka LLOK
nony4YyeHus, XMMMYecKne CBOMNCTBA https://m.edsoo.ru/00ad9474
47 leHeTMyeckas CBf13b Mexay KJ1accamm buonuoteka LIOK
HeopraHU4ecKux coeauHeHun https://m.edsoo.ru/00ad9b7c
NpakTnyeckas abota Ne 6. PeweHnne
48 3:cnepumeHTaanbp|x 3apa4y no teme «0CHOBHbIE bubnuorexa loK
B https://m.edsoo.ru/00ad9a50
KJ1acCbl HEOPraHM4ecKux coeguHeHun»
KomnnekcHaa TemaTuyeckas npoBepoyHas pabora
49 Ne 5 no Teme «0OCHOBHbIE Knac:bl H:oprauusecxux bubnuorexa HoK
. https://m.edsoo.ru/00ad9e1a
coeAuHeHUn»
MepBble MOMbITKU KnaccupuKaumm XUMHUYECKUX
50 3n:MeHTOB. MoHaTue oq) rp;lnnax CXOHbIX bubnmorexa Hok
https://m.edso0.ru/00ad9ffa
3/1EMEHTOB
51 Mepuoauyeckuin 3aKoH u Mepnoanyeckas cuctema bubnunoteka LLOK
xumunyeckux anemenToB [1. U. MenaeneeBa https://m.edsoo.ru/00ada52c
52 Mepuopbl, rpynnbi, NOArpynnbl bubnuorexa HoK
https://m.edsoo.ru/00ada52c
53 CtpoeHne aromoB. CoctaB aTomHbIX saep. bubnuoTeka LLOK
WU3oTonbi https://m.edsoo.ru/00ada342
CTpoeHue  3NEKTPOHHbIX “oﬁonoqu aTtomoB En6nmoTeKa LOK
54 anemeHTtoB [llepnoaunyeckon cuctemol . W.

MeHpeneeBa

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapakTepucTuka XMMWYECKOro 3fieMeHTa No ero

55 nonoxeHuto B [Mepuopgnyeckon cucreme . W. bubnuoreka HoK
https://m.edsoo.ru/00ada824
MenpeneeBa
3HauyeHue lepuoamyeckoro 3akoHa ana pasBuUTUS
56 HaykKu u npa:m:u. a. 0. Meuueneein—pyqéubm, butnuorexa Hok
https://m.edsoo.ru/00ada96e
neparor v rpaXaaHuH
57 INeKTpooTPULATENbHOCTD aTOMOB XMMMYECKMNX buonuoteka LOK
3/1eMEHTOB https://m.edsoo.ru/00adaab8
58 WoHHasa xumnyeckas cBsi3b bubnuorexa HoK
https://m.edsoo.ru/00adac34
59 KoBaneHTHasi HenonsipHasi XMMUYeCKasi CBS3b bubnmorexa Hok
https://m.edsoo.ru/00adaab8
60 KoBaneHTHas nonsipHas Xummnyeckas CBf3b bubnuorexa Hok
https://m.edsoo.ru/00adaab9
61 CTeneHb OKUCNIEHUS bubnuoreka loK
https://m.edsoo.ru/00adae28
62 OKuCAUTENbHO-BOCCTAHOBUTEJIbHbIE peakLun bubnuorexa HoK
https://m.edso0.ru/00adb076
63 OKuCAUTENN N BOCCTAHOBUTENN bubnuorexa Hok
https://m.edso0.ru/00adb076
64 0OoOweHve M  cuctemaTMsauma  3HaHuu/ bubnunoreka LLOK
Bcepoccuiickas npoBepoyHas paborta https://m.edsoo.ru/00ad9ch2
KomnnekcHaa TemaTuyeckas npoBepoyHas pabora Ev6nnoTeKa 0K
65 Ne 6 no teme «CTpoeHume atoma. Xumuuyeckas

cBs3b» / Bcepoccuiickas nposepoyHas pa6ota

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



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb486

Pe3epBHblit ypok. 0000weHWe U cucTemaTusauus

buonuorteka LHOK

66 3HaHu 1 https://m.edsoo.ru/00adb33c
67 Pe3epBHblin ypok. 0000weHne U cucTemaTusauus 1 bubnunoteka LOK
3HaHu https://m.edso0.ru/00ad9ch2
68 Pe3epBHblit ypok. 0000wWeHne U cucTemaTusauus 1 bubnunoreka LLOK
3HaHu https://m.edsoo.ru/ff0d61c6
OBLLLEE KOJINYECTBO YACOB MO NPOrPAMME 68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KonuuyectBO YacoB

JNeKTPOoHHble U poBbie

.::21 Tema ypoka Beero KoHTponbHbie MpakTnyeckne o0pa3oBaTesnbHbie
paboTbl paboTbl pecypcbl
Mepuoanyeckun 3aKOH. buonuoteka LOK
MNepuopunyeckas cuctema XMuMU4YECKNX 1 0 0 https://m.edsoo.ru/00adb
anemenToB 1. U. MeHpeneeBa 59e
3aKOHOMEPHOCTM B WU3MEHEHUU buonuoteka LOK
CBOMCTB  XMMMWYECKUX 3NEMEHTOB 1 0 0 https://m.edsoo.ru/00adb
nepBbIX TPéX Nepmopaos 6b6
Knaccucmkaums u HoOMeHKnartypa bubnmorexa 1ok
1 0 0 https://m.edsoo.ru/00adb
HeopraHW4YecKuX BeLecTB
7e2
Buabl XMMWUYECKOW CBSI3U WU TuUNbI bubnuorexa oK
. 1 0 0 https://m.edsoo.ru/00adb
KPUCTAJUTMYECKNX PELUETOK
ach
Knaccudukauums XUMUYECKMNX 1 0 0
peakuui no pasfIMyHbIM NpPU3HaKam
MoHsATHE O CKOPOCTM XMMWUYECKOW buonuoreka LOK
peakuuu. OHAATME O TFOMOreHHbIX W 1 0 0 https://m.edsoo.ru/00adb
reTeporeHHbIX peakumsx ch0
MoHsATHE 0 XMMNYECKOM pPaBHOBECUM.
dakTopbl, BRAMSIOWME HI; CKOpOCTb butnuorexa Hok
1 0 0 https://m.edsoo.ru/00adb

XMMMYECKOW peakuuu W MoJsioKeHue
XUMUYECKOro pasHoeecus

eda



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

OKMCNUTENIbHO-BOCCTAHOBUTEJIbHbIE
peakumm

bubnunoteka LOK
https://m.edsoo.ru/00adc
28¢c

KomnnekcHas TemaTnyeckas
nposepoyHass pabota Nel no Teme
«lloBTOpEeHne n yrnyoneHuwe 3HaHWN
OCHOBHbIX pa3fienoB Kypca 8 knacca»

buonuoteka LOK
https://m.edsoo.ru/00adc
ade

10

Teopus 3N1EKTPOJINTUYECKOM
anccoumaumn. CunbHbie U cnaoble
3NEeKTPONUTDI

buonunoreka LOK
https://m.edsoo.ru/00adc
d68

11

NoHHble ypaBHeHUs peakLmit

buonunoreka LOK
https://m.edsoo.ru/00add
448

12

Xumuyeckne CBOWCTBA KUCNIOT WU
OCHOBaHWM B CBETE NpeAcTaBNeHni 00
3NEeKTPOIMTUYECKON auccoLmaumm

buonunoreka LOK
https://m.edsoo.ru/00add
5d8

13

Xumunyeckune cBOUCTBA CONeEi B CBETE
npeacTaB/IEHNNA 00
3NEeKTPOINTUYECKON auccoLmaumm

buonuorteka LOK
https://m.edsoo.ru/00add
8h2

14

MoHsiTE 0 ruaponun3se conen

buonuorteka LOK
https://m.edsoo.ru/00add
9d4

15

MpakTuyeckas padora Ne 1. «Pewenne
3KCnepumeHTanbHbIX 3apay»

bubnunoteka LOK
https://m.edsoo.ru/00add
d12



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

16

BbluucneHus no YPaBHEHNSIM
XMMMYECKNX peakuui, ecnm oauH U3
peareHTOB iaH B U30bITKe

bubnunoteka LOK
https://m.edsoo.ru/00add
bfa

17

00oOwWweHe W  cucTemaTusauus
3HaHUN

buonuoteka LOK
https://m.edsoo.ru/00add
ec0

18

KomnnekcHas TemaTnyeckas
nposepoyHas pabotra Ne2 no Teme
«3NIeKTPONIMTUYECKAs ANCCOLMALMS.
XuMHUYeckue peakuum B pacTBopax»

buonunoreka LOK
https://m.edsoo.ru/00addf
e2

19

00wasa xapakTepucTuka ranoreHoB.
XuMunyeckne CBOWCTBA Ha npumepe
xnopa

buonunoreka LOK
https://m.edsoo.ru/00ade
104

20

00o0wWeHe u cucTemaTu3aumsa
3HaHUN

21

Xnoposopopon. ConsiHas Kucnora,
XMMMYECKUEe CBOWCTBA, MNOJIy4YEHME,
npuMeHeHue

buonunoreka LOK
https://m.edsoo.ru/00ade
348

22

MpakTtnyeckaa pabora Ne 2 no teme
«[lony4yeHne  CONSIHOW  KUCNOTbI,
n3y4yeHune eé CBOUCTB»

buonunoreka LOK
https://m.edsoo.ru/00ade
438

23

00was XxapakTepucTuka 3J1EMEHTOB
VIA-rpynnbi

buonuorteka LOK
https://m.edsoo.ru/00ade
64a

24

AnnotponHble moaucmukauum cepbl.
HaxoxpeHue cepbl U eé coeAUHEHUN B
npupoge. XuMnyeckue CBOMCTBA cepbl

buonuorteka LOK
https://m.edsoo.ru/00ade
64a



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

25

CepoBogopop, CTpoeHue, (huanyeckue
M XMMWUYECKune CBOUCTBA

bubnunoteka LOK
https://m.edsoo.ru/00ade
802

26

Oxkcupbl cepbl. CepHast  Kucnorta,
thmanyeckune n Xummyeckme CBOMCTBA,
npumeHeHve. XMMUYECKNe peakLuu,
nexaiwyme B 0CHOBE NPOMbILLNIEHHOIO
cnoco6a nosy4yeHust CEPHON KUCNOTbI.
Xumnyeckoe 3arpsi3HeHune
OKpy)XXaloLwiein cpenbl COEAWHEHNSIMU
cepbl.

buonuoteka LOK
https://m.edsoo.ru/00ade
a28

27

BbluncneHne MaccoBoi [oNN BbIX0AA
NpoAyKTa peakuuu

buonunoreka LOK
https://m.edsoo.ru/00ade
c8a

28

KomnnekcHas TemaTuyeckas
npoBepo4yHass pabota Ne 3 no Teme
«00Las XapakTepucTUKa 3NEeMEHTOB
VII-A n VI-A rpynn, UX CBOWCTBA W
coeauHeHns»

buonunoreka LOK
https://m.edso0.ru/00ae0
el

29

00was XxapakTepucTUKa 3/IEMEHTOB
VA-rpynnbl. A30T, pacnpocTpaHeHue B
npupoge, (hpuanyeckue N XuMmmyeckue
CBOWUCTBA

buonuorteka LOK
https://m.edsoo.ru/00ade
eab

30

AMmMnak, ero usuyeckme M
XUMUYECKMEe CBOMCTBA, NonyyeHue u
npumeHeHue

buonuorteka LOK
https://m.edsoo.ru/00adf0
04



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

31

MpakTyeckas paéora Ne 3 no teme
«[lonyyeHne ammmnaka, u3y4yeHme ero
CBOMCTB»

bubnunoteka LOK
https://m.edsoo.ru/00adf1
80

32

A30THas Kucnorta, eé usnyeckue u
XUMUYECKMNe CBOWCTBA

buonuoteka LOK
https://m.edsoo.ru/00adf3
06

33

®occop. Okcup doccopa (V) u
¢occhopHas kKucnora, u3nyeckue u
XUMUYEcKune CBOWCTBA, NONy4YeHUe

buonunoreka LOK
https://m.edsoo.ru/00adf6
8a

34

WUcnonb3oBaHue HUTpaToB n
¢ochaToB B Ka4eCTBE MUHEPaJIbHbIX
ynoopeHnin. Xumunyeckoe 3arpsisHeHue
OKpY)Xalolein npupoaHou  cpepbl
coeguMHeHuamMu asoTa u ¢occopa

buonunoreka LOK
https://m.edsoo.ru/00adfc
20

35

KomnnekcHas Temartunyeckas
nposepoyHass pa6ora Ne 4 no Teme
«00wWwas xapakTepucTuka 3J1EMEHTOB
V-A rpynnbl, WX CBOWCTBA W
coefguHeHus»

buonuorteka LOK
https://m.edso0.ru/00ae0
el8

36

Yrnepogp, pacnpocTpaHeHue B
npupopae, (hpuanyeckme u XumMn4yeckne
CBOMCTBA

bubnunoteka LOK
https://m.edsoo.ru/00adfd
9c

37

Oxcuppl yrnepoga, ux usnyeckue u
XUMUYeckue CBOWCTBA.
JKonorunyeckue npo6nemol,
cBsi3aHHble ¢ okcuaom yrnepopa (IV)

buonuorteka LOK
https://m.edsoo.ru/00adfe
be



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

buonuorteka LLOK

38 YronbHasi KUCNnoTa v eé conu. https://m.edso0.ru/00ae0
06¢c
Mpa eckaa pabora Ne 4 no Teme
"II:OII:T'-“I:HI/II(: i prner(mcnoroI1 :a::na bubnuorexa oK
39 y y ' https://m.edso0.ru/00ae0
KauyecTBeHHas peakuus Ha KapooHaT-
" 27e
MOH
MNepBoOHaYyanbHbie NOHATUSA 00 buonunoreka LOK
40 OpraHU4YecKMX BELLECTBAX Kak o https://m.edso0.ru/00ae0
coeAguHeHUsX yrnepoaa 54e
buonunoreka LOK
41 KpemHuia n ero coeauHeHus! https://m.edso0.ru/00ae0
80a
Mpa eckasi pabota Ne 5. PeweHue
3|I:c:;“|::mel:n’;npbub|; 3apay nomn::e bubnuoreka oK
42 P . A https://m.edso0.ru/00ae0
«BaxxHeWluMe HemeTanNnbl M MUX bf2
coeAuHeHus» -
KomnnekcHas TemaTnyeckas
nposepoyHas pabora Ne 5 no Teme bubnuoreka oK
43 poBep 3 P i https://m.edso0.ru/00ae0
«BaxKHeWlume HemeTannbl M MUX e18
coeguHeHusa» vio
00wWwaa xapakTepucTuka XuMUYecKux
44 https://m.edsoo.ru/00ael

MeTannuyeckas  Kpuctannuyeckas
pewéTka. ®Pusnyeckue CBOMCTBA
MeTannos

03e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

06wwme cnocoobl nosyyeHus

buonuorteka LLOK

45 metannoB. CnnaBbl. [loHsiTME O https://m.edsoo.ru/00ael
KOpPpo3uu MeTansioB 156
Xumuyeckne CBOWMCTBA METannoB. buonuoteka LOK
46 INEeKTPOXMMNYECKUIA psn https://m.edsoo.ru/00ae1
HanpsHKeHUn MeTanioB 156
Bbluucnenuns no ypaBHEHUAM buonuoteka LOK
47 XUMWUYECKNX peakuun, ecnm oavH u3 https://m.edsoo.ru/00ae1
peareHToB COAEPXUT NPUMecH 278
bubnunoteka LOK
48 LLlenoyHble meTannbl https://m.edsoo.ru/00ael
4b2
Okenabl M rMApoKcuAbl HaTpus W bubnuorexa oK
49 https://m.edsoo.ru/00ael
Kanus
4b2
leno4yHo3emenbHble  MeTannbl - bubnuoreka oK
50 . . https://m.edsoo.ru/00ae1l
KaJibLi U MarHum
5e8
buonunoreka LOK
51 BaxxHeuwume coeguHEHUa KanbLus https://m.edsoo.ru/00ael
5e8
52 00oOweHne W  cucTemaTm3aums
3HaHUN
XécTkocto BOAbI M cnocoObl eé bubnmorexa Hok
53 https://m.edsoo.ru/00ae1

yCTpaHeHust

886



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

54

MpakTuyeckas pabora Ne 6 no Teme
")XécTkocTb BOAbI M MeTOAbl €€
ycTpaHeHus"

bubnunoteka LOK
https://m.edsoo.ru/00ae1
aed

55

AnoMUHUN

buonuoteka LOK
https://m.edsoo.ru/00ae1
c64

56

AmcoTepHble CBOMCTBA OKcupaa W
rmapokcuaa

buonunoreka LOK
https://m.edsoo.ru/00ael
c64

57

Xene3o

buonuoteka LOK
https://m.edsoo.ru/00ael
ad86

58

Okcuabl, rMApoKCUAbI U CONU Xenesa
(1) n xene3sa (i)

buonuoteka LOK
https://m.edsoo0.ru/00ae3
5e6

59

00o0wWeHe u cucTemaTu3auma
3HaHU

60

MpakTuyeckas padora Ne 7. PeueHne
3KCnepuMeHTaNbHbIX 3ajay no Teme
«BaxHeAwme metannbl M MX
CcOeaAVHeHUs»

buonuorteka LOK
https://m.edsoo.ru/00ae3
de8

61

Bbluucnexus no ypaBHEHUAM
XMMWYECKUX peakuuil, eCnu OfuH U3
peareHToB f[aH B M30biTKe WK
COAEPXUT npumecn. BbluucneHus
MaccoBoil 0/M BbIXOAA NPOAYKTa
peakumu

buonuorteka LOK
https://m.edsoo.ru/00ae1
750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

00o0wWeHe U  cucTemarTusauus

62 . 1
3HaHWI
KomnnekcHas TemaTnyeckas
63 nposepoyHas pabora Ne 6 mo Teme 1
«BaxHedume metannbl W MX
COeANHEHUS»
BewecTBa n Martepuanbl B bubnuoreka oK
64 » . P 1 https://m.edsoo.ru/00ae3f
noBCeAHEBHOW XXNU3HU YeNnoBeKa 50
Xumnyeckoe 3arpsi3HeHune bubnuoreka HoK
65 . P 1 https://m.edso0.ru/00ae4
OKpYXatoLLen cpeabl
270
Ponb XuUMumn B eLleHun bubnuorexa oK
66 P 1 https://m.edsoo0.ru/00ae4
3KONoru4yeckux npodnem
270
. buonunoreka LOK
P . 0000
67 G3EPBHEIN - YPOK ,0 tuehie - 1 1 https://m.edso0.ru/00ae0
cucTemaTu3aums 3HaHui
d0a
. buonunoreka LOK
P .
68 €3EPBHEIN  YPOK 0?06u4e|-w|e v 1 https://m.edsoo.ru/00adb
cucTemaTu3aums 3HaHui
33c
OBLLEE KOJIMMECTBO YACOB MO NPOrPAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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