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IHHOACHUTEJIBHASA 3AIINCKA

ITporpamma o XMMHM Ha YpOBHE OCHOBHOT'O OOLIEr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE TPEOOBAHUM K pe3yabTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus, npeactaBieHHbIX B DI'OC OO0, a takxke Ha OCHOBE (eaepaibHON pabouei
MPOrpaMMbl BOCIIMTAHUS U C Y4ETOM KOHLEHIMH MpenojaBaHnus ydeOHoro npeamera «XuMus» B 00pa3oBaTeNIbHBIX opranu3anusix Poccuiickoit
denepanuu.

[Iporpamma 1o XuMuu Aa€T NpeACTaBICHUE O LENAX, o0Lel cTparerun oOyueHHs, BOCOUTAHUS U Pa3BUTHUSA OOYYaAIOLIMXCS CPEACTBAMHU
y4eOHOro IpeaMeTa, YCTaHAaBIUBAeT 00sA3aTeNbHOE IPEIMETHOE COJEp)KaHUe, NpedycMaTpuBaeT paclpelesieHue ero Io KilaccaM H
CTPYKTYpPUPOBAHHUE 10 pa3jesaM U TeMaM MPOrpaMMbl [10 XUMUH, ONPEAEIseT KOJUYECTBEHHbIE U KaueCTBEHHBIE XapaKTEPUCTUKH COJEPKaHus,
PEKOMEHIYEMYIO TIOCIIEA0BATENbHOCTD U3YUEHHSI XUMHUH C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOTMKU y4eOHOTro Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH O00ydaromMXcs, ONpenesieT BO3MOXKHOCTH HIpeaMeTa JUlsl peanu3aluu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS
OCHOBHOH 00pa30BaTe/IbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O 00I11ero o0pa3oBaHMsl, a TaKkKe TPeOOBAHUHM K pe3ysibTaTaM 00y4eHUs XMMHU Ha
YpOBHE IeNieli M3Y4eHHUsl TpeJAMeTa W OCHOBHBIX BHJIOB Y4E€OHO-TIO3HABATEILHOW AEATENBHOCTH OOYYaIOIIErocs MO OCBOCHHIO YUeOHOTO
CoJIepKaHusl.

3HaHUEe XUMHM CIY)KUT OCHOBOHM JJIs1 (POPMHUPOBAHUS MHMPOBO33pEHMsI 00YYaIOLIErocs, €ro MpeicTaBlIeHUil 0 MaTepualbHOM €IUHCTBE
MHpa, BAXKHYIO POJb UIPAlOT (GOPMHUpPYEMbIe XUMHUEH MpeICTaBIEHUs O B3aUMOIIPEBPAILEHUSX SHEPTUU U 00 IBOJIOIMM BEIIECTB B MPUPOAE, O
MYTAX PELIeHMs] TJI00ANBHBIX MPOOJIeM YCTOMYMBOTO DPAa3BUTHUS UEIOBEUECTBA — CHIPHEBOW, DHEPreTUYECKOM, MUIIEBOM M HKOJIOTMYECKOU
0€30MMacHOCTH, TPOOIIEM 3/IPaBOOXPAaHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH Ul caMOpa3BUTHS U (POPMUPOBaHUS KyJIbTYpbl JUYHOCTH, €€ oOmed u (yHKIHOHAIBHON
IPaMOTHOCTH;

BHOCUT BKJIaJ] B (OpPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 0O0YyYaromMXcCsi, HAaBBIKOB WX CaMOCTOSTEIbHON Y4eOHOM
NeSTeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEI0BATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B MOBCEJIHEBHOM >KM3HHU, TaK U B MPO(peCcCHOHATBLHON
JESITENIbHOCTH;

3HaKOMHT CO CHEIM(PUKON HAyYHOTO MBIIUIEHUS, 3aKJIaIbIBAET OCHOBBI I[EJIOCTHOTO B3IJIsAZa Ha €IMHCTBO MPHUPOJIBI M YETOBEKa, SBISETCS
OTBETCTBEHHBIM 3TanloM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00y4aIOLIUXCS;

croco0CcTBYeT (OPMUPOBAHHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K IPUPO/IE, K UETIOBEKY, BHOCUT CBOM BKJIaJ B
HKOJIOTHUECKOE 00pa3oBaHue 00YJaOLIHXCS.

JlaHHbple HampaBiieHHUsT B OOyYeHHMHM XHMHMU OO0ECIEeUMBAIOTCSA CHEUU(UKON colepkaHus Y4eOHOTo IpeaMeTa, KOTOPBIM sBIseTCs
Ne1arOrMYecKy aJanTHPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XUMUH Ha ONPEJEIEHHOM 3Tare e€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH HA OCBOCHHE OOYYAIOMIMMUCS CHCTEMBI IMEPBOHAYATBHBIX
MOHATUM XMMHH, OCHOB HEOPIraHUUECKON XMMHUU U HEKOTOPBIX OTJIEIbHBIX 3HAUMMBIX IOHATUH OPraHUYECKON XUMUHU.

CtpykTypa coaep:kaHus IporpaMMmbl 110 XMMUHU C(HOpPMHpPOBaHa Ha OCHOBE CHUCTEMHOro mnoaxona k e€ wusydenuro. CojaeprkaHue
CKJIaJIbIBA€TCS. U3 CUCTEMBl IOHATUI O XMMHMYECKOM 3JIEMEHTE M BEIIECTBE U CHCTEMbl HNOHATHH O XMMHUYeCKOM peakuuu. O0e 3TH CUCTEMBbI
CTPYKTYPHO OpraHM30BaHbI 10 MPUHIIUITY [OCIEI0BATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUECKUX IIPEICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunonnueckoro 3axkona /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;

— Y4YEHHSI O CTPOCHMH aTOMa U XMMHYECKOH CBSI3U;

— IpEeACTaBJIEHUHN 00 AJIEKTPOJUTHUECKON AUCCOLMALIMM BEILIECTB B pACTBOPAX.

Teopernueckre 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE SMITUPUYECKH MTOYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MIOCIEI0BATEIBHO
OT OJIHOTO YPOBHS K JPYrOMY, BBINOJHSAS (YHKUUU OOBSICHEHUS M HPOTHO3UPOBAHMS CBOWCTB, CTPOEHHUS M BO3MOXHOCTEH MPaKTHUECKOTO
IIPUMEHEHHUS U NIOJyYEHHUS U3y4aeMBbIX BEIIECTB.

OcBoeHme mporpaMMbl 10 XUMHH CITOCOOCTBYET (HOPMUPOBAHHIO MPEICTABICHUS O XUMHUYECKON COCTABIIAIONICH HAYYHOW KApTHHBI MHpa B
JIOTUKE €€ CUCTEMHOM MPHUPO/AbI, IEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHMIO U METO/aM MO3HaHUs B Hayke. M3ydeHne XMMHUU NPOUCXOIUT C
MPUBJICUEHUEM 3HAaHUH 13 paHee U3yUeHHBIX YUeOHBIX MpeaMeToB: «OKpykaromuil Mupy, «brnonorus. 5—7 knaccel» 1 «Pu3nka. 7 Kiacey.

[Tpy u3yyeHUHM XUMHUHM HPOUCXOTUT (HOPMUPOBAHME 3HAHUKH OCHOB XMMHUYECKOM HayKM Kak OOJAacTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPaKTUYECKON JEATEIbHOCTH YEJIOBeKa M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. 3ajada ydyeOHOro IpeJMeTa COCTOUT B
(OpMHPOBAHUU CUCTEMBI XMMUUYECKUX 3HAHUIM — BakHEHIINX (PaKTOB, TIOHATUH, 3aKOHOB U TEOPETUUECKUX IOJI0KEHUH, TOCTYITHBIX 0000IIeHUH
MHUPOBO33PEHUYECKOT0 XapaKkTepa, si3plka HayKH, B IPUOOIIEHNH K HayYHBbIM METOAAaM MO3HAHMs MPH U3yYEHUH BEUIECTB U XUMHUYECKUX PEaKIHi,
B (OPMHMPOBAHMM M PA3BUTUU I103HABATEIbHBIX YMEHMM M HX NPUMEHEHMH B Y4eOHO-TIO3HABATEIbHOM M yueOHO-MCCIEeN0BATENbCKOM
NesITeIbHOCTH, OCBOEHUU TPaBUJI O€3011aCHOT0 0OpaIeHHsI ¢ BELIECTBAMU B IOBCEAHEBHOMN KU3HU.

[Ipu u3yyeHnr XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl Ba)KHOE 3HAU€HHE IPUOOpENH Takue 1eNH, KaK:

— (popMHpOBaHUE MHTEIUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPHHSITHIO
peleHuii, CIocCOOHON alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSM >KU3HU;

— HaIpaBJICHHOCTh OOyuYeHHs] Ha CHCTEMAaTHYEeCKOe MPHOOIIEHHE OOy4YaroIMXCsl K CaMOCTOSATENbHOM IMO3HABAaTENbHOM JesITebHOCTH,
Hay4YHBIM METO/IaM MO3HaHUs, POPMUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMHUU;

— o0ecrieueHre YCIOBUM, CIIOCOOCTBYIOIIMX MPHOOPETCHHIO OOYYAIOMIMMHUCS OTBITa Pa3HOOOPA3HOM JEATENHHOCTH, TO3HAHUS U
CaMOTIO3HaHUS, KJIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIUI ), IMEIOIIMX YHUBEPCATbHOE 3HAUCHHE JJIs1 PA3JIMUHBIX BHJIOB JIESTEIHHOCTH;



— (hopmupoBaHue 00IICH PYHKIIMOHATHPHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIe YMEHUH OOBSICHSATH U OICHUBATH SIBIICHUS
OKPYKaOIIEer0 MUpPa, UCIIONB3Yys 3HAHWS M OMBIT, TIOJyYEHHBIC MIPU M3yYEHUU XUMUHU, PUMEHATh UX MPH PEIICHUH MPOOJIEM B MOBCEAHEBHOU
KHU3HU U TPYJOBOMU JESATENbHOCTH;

— ¢opMupoBaHHe y OOYy4YalOIUXCS TYMAHUCTUYECKUX OTHOILIEHHUH, MOHUMAaHHUS IICHHOCTH XHMMHUYECKUX 3HAHUM [ BbIPaOOTKU
HKOJIOTHYECKU 1Ie7€CO00pa3HOro TOBEACHUS B OBITY W TPYAOBOH AEATENBHOCTH B LENAX COXPAaHEHHsS CBOETO 3/I0POBBS M OKpPY)KaOLIeH
MIPUPOTHOM CPEJIbI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAaMOBOCHUTAHHIO HAa OCHOBE YCBOCHHS OOIICUETOBEUYECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIA U HAPABIECHHOCTHU AabHEHIIEro 00y4eHusl.

OO1ee 9uciio 4acoB, OTBEACHHBIX IS U3YYCHUS XMMHUHU Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus, coctapisieT 136 yacoB: B 8 kimacce —
68 yacoB (2 4yaca B Hezent0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajbHBIC XHMHYECCKHE NIOHATHS

[Ipenmer xumuu. Ponb XuMuu B )KU3HU YellOBEKa. XUMUS B cUCTeMe HayK. Tena u BemecTBa. @usnueckne CBONCTBA BEIIECTB. ArperaTHOe
cocTtosinue BemecTB. [loHsATHE 0 MeTOaX O3HAHUS B XUMHH. YHCThIe BemecTBa 1 cMecH. CriocoObl pa3iesieH st CMECei.

ATOMBI ¥ MOJIEKYJIBI. XUMHUYECKHUE 3JIeMEHThI. CHMBOJIBI XMMUUYECKHX 3JIEMEHTOB. IIpocThie 1 cioxkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE
yUYEHHUE.

Xumuueckas popmyna. BaJeHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BemlecTB. OTHOCHTENbHAs aTOMHAas
Mmacca. OTHOcUTeNbHAs MOJIEKyIsIpHas Macca. MaccoBast 1011 XMMUYECKOT'0 3JIEMEHTA B COEJUHEHUU.

KonnuectBo BeniectBa. Moab. MossipHast Macca. B3auMoCBA3b KOJIMYECTBA, MAacChl U YUCJIa CTPYKTYPHBIX €IUHMI] BenlecTBa. Pacuérel mo
bopMynaM XMMUYECKUX COEIMHEHHH.

duznyeckue 1 XMMUYECKUE ABJICHUS. XUMUYECKasl Peakius U €€ MpU3HaKu. 3aKOH COXPaHEHUS! MacChl BEILIECTB. XMMUYECKUE YPABHEHUSI.
Krnaccudukanys XuMHUUeCKUX peakliui (COeUHEHUs], pa3IoKEeHMs, 3aMELLIEHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMYECKOW MOCYJOH, MpaBWiIaMu paboOThl B J1abopaTopuu U nmpuémamu oOpallieHHs ¢ JIabopaTOpHBIM 00OpYAOBaHHEM,
U3Y4YEHHUE U ONHCaHHE (PU3NYECKUX CBOWCTB OOpa3I[0B HEOPTaHWYECKUX BEIIECTB, HaOMIOAeHHE (U3NYeCKUX (TUIaBJI€HHE BOCKA, TasHUE JIbJA,
pacTHpaHue caxapa B CTYyNKe, KHUIEHHME W KOHAEHCAlUs BOJbl) M XUMHUYECKUX (TOpEHHE CBEYM, IPOKAJMBAHUE MEIHOH IPOBOJIOKH,
B3aMMOJICHCTBHE MeNla C KHMCJIOTOW) sIBIEHUH, HaONIo/eHue U ONUCaHHMe MPU3HAKOB MPOTEKaHUs XUMHMUYECKUX peaklui (pas3jiojkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpUAOM Oapusi, pasioxeHue ruapokcuna meau (II) mpu HarpeBaHMM, B3aMMOAEHCTBHE JXKele3a C
pactBopoMm cosnn Meau (II), mzydyenue cnocoOOB paziesieHuss CMeceil: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE, BBIAPUBAHHUE, TUCTHILIALIMS,
Xxpomatorpadus, MpoBeIeHNE OUUCTKH MOBAPEHHON COJIM, HaOII0IEHNE U ONTUCaHHUe Pe3y/IbTaTOB MPOBEACHHUS OIbITA, MIUTIOCTPUPYIOLIETO 3aKOH
COXpaHEHMs MacChl, CO3/IaHuE MOJIEIeH MOJIEKYJ (LIapOCTEPHKHEBBIX).

Baskneiinue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Bo3ayx — cmech ra3os. CocraB Bo3nyxa. Kuciaopoa — aneMeHT u npocroe BemecTBo. Haxoxaenue kuciaopoja B npupoje, Gpuzndeckue u
XUMHUeckue cBoiictBa (peaknuu ropenusi). Okcunpl. Ilpumenenue kuciopona. CrocoObl MOIy4deHHs KUCIOpoAa B Jjabopatopuu u
IpoMbIIUIeHHOCTH. KpyroBopot kucnopoza B npupoe. O30H — aljoTponHas MogU(pHUKaIMsI KUCIOPOAA.

TennoBoit a3extT xuMudeckol peakiuu, TEPMOXUMUYECKUE YPaBHEHHUS, 3K30- U HHIOTEPMHUYECKUE peakIiy. TOIUIMBO: yrojb U METaH.
3arps3HeHue BO3lyXa, yCUJIeHHE TapHUKOBOTO 3(¢dekra, pazpyiieHue 030HOBOTO CIOSI.



Bomopon — snemeHT m mpoctoe BemiecTBO. HaxokaeHuwe Bogopoja B NHpupojae, (pHU3MUECKHe W XUMHUYECKHME CBOWCTBA, MPUMEHEHHE,
crocoObI oay4eHust. Kucnorsr u conu.

MosnsipHblii 00bEM ra3oB. Pacu€Tbl 10 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BoAbl. Bona kak pactBopurens. PacTBopbl. HacsleHHBIE M HEHACBHILICHHBIE PACTBOPBI. PacTBOPMMOCTD BEILIECTB B
Bozie. MaccoBasi 10151 BellecTBa B pacTBOpe. XMMHMUYECKHE CBOMCTBA BoAbl. OcHOBaHuA. Poib pacTBOpOB B NMpUPOAE M B KU3HU YEJIOBEKA.
Kpyrosopot Bozbl B ipupojie. 3arps3HeHHe NPUPOAHbIX Bo. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukanms okxcumoB: coneoOpasyroniye (OCHOBHBIE, KHUCIOTHBIE,
amdoTepHsble) U HecosneoOpasyrone. Homenknarypa okcunoB. dusznueckre u XuMU4ecKre CBOMCTBa OKCHI0B. [lomyueHne okcuoB.

OcnoBanwust. Kiaccudukanms ocHOBaHUI: MIENOYN ¥ HEpaCTBOpUMbIe OcHOBaHUs. HoMeHKkIaTypa ocHoBaHMid. PU3NYECKUE M XUMUYECKHE
CBOMCTBA OCHOBaHuUU. [losryueHre oCHOBaHHM.

Kucnorsl. Knaccuduxanuus xucinor. Homenknarypa kuciaor. Puznyeckue 1 XMMUYECKHE CBOMCTBA KUCIOT. Py aktuBHOCTH Metamos H.
H. bekerosa. [lonydenue kucnor.

Conu. Homenkunarypa coneil. @uznueckue U XuMudeckue cBoiictsa cosiel. [lonydyenue coeil.

I'enernueckas cBSA3b MEXAY KJacCaMHM HEOPTaHUUECKUX COCTUHEHHH.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpe/IelIeHHE CO/IepKaHUsI KUCIOpoia B BO3AyXe, OJydyeHne, COOMpaHue, paclio3HaBaHUE U U3yuyeHHE CBOMCTB KUCIOPOAA,
Ha0JIt0/IeHUEe B3aUMOJICHCTBUSl BEILLECTB C KHUCIOPOJAOM M YCJIOBMS BO3HMKHOBEHHS M NPEKpaIleHUs TOpeHus (moxkapa), O3HAKOMIIEHUE C
oOpa3llaMi OKCHIOB M OIMCAHHWE WX CBOICTB, TMOJydYeHHE, COOMpaHHWe, paclo3HABaHHE M U3yYE€HHE CBOWCTB BOJOpoJa (TOpEHHE),
B3auMoJieiicTBHe BojiopoJia ¢ okcuioM Meau (II) (Bo3MoKHO UCTIONb30BaHNE BUIEOMATEPHAIIOB), Ha0III0IeHHEe 00Pa3I0B BEIIECTB KOJIMUECTBOM |
MOJIb, HCCIJIEZIOBAaHUE OCOOEHHOCTEH PpAcCTBOPEHMs BEIIECTB C pPa3jIMYHOM pPacTBOPHMMOCTHIO, HMPUTOTOBJIEHHE PACTBOPOB C OIpeNeNEHHON
MaccoBOW J0J€ll pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHUCTBUE BOJbI C MeTaljiaMH (HATpUEM U KajblUeM) (BO3MOJKHO MCIIOJIb30BaHHE
BUJIEOMATEPHAIIOB), UCCIIEIOBaHNE 00pa3lloB HEOPraHMUYECKUX BEIIECTB PA3IMYHBIX KJIaccOB, HAOIIOJCHHE N3MEHEHUs OKpPacKd MHIWKATOPOB B
pacTBopax KHCIOT U IIejouell, u3ydeHue B3aumojeicTBus okcuzaa Meau (II) ¢ pacTBopom cepHON KHMCIOTBHI, KMCIOT ¢ METAUIAMM, PEAKLUI
HENTpaIu3aluy, I[OJIydYeHUE HEpPacCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajula JpyrdM M3 pacTBopa COJIM, pEIIEHHE
9KCIIEPUMEHTAIBHBIX 33a4 10 TeMe «BaykHel1e KJ1acChl HEOPraHMYECKUX COCTUHEHUID.

IMepuoauyeckuii 3axoH u Ilepuoanyeckasi cucrema xumudeckux 3jemMeHToB [I. U. Menaeneesa. CTtpoeHnne atoMoB. XumMH4yeckasi
cBfA3b. OKUCJIUTEJBHO-BOCCTAHOBHUTE/IbHbIE PeaKIMU

[lepBble MOMBITKH KJIacCU(UKAUN XUMUYECKUX 31eMeHTOB. [IoHsATHE 0 Tpynnax CXOIHBIX JIEMEHTOB (LIETOYHBIE U I1eI0YHO3EMENIbHbIE
METaJUIbl, TaJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPBIE 00pa3yloT aM(OTEPHBIE OKCUABI U THIPOKCHUIBI.



Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xuMmuueckux 3jeMeHToB [[. 1. MenneneeBa. KopoTkonepuoaHas U JUIMHHOIEPUOIHAS
¢dopmbl [leproanueckoit cuctempl xumuueckux snementoB J[. M. MenaeneeBa. [lepuozast u rpynmnsl. @U3H4ecKuil CMBICT MOPSAKOBOTO HOMEPA,
HOMEPOB IIEPUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sizep. M3oronbl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04€K aTOMOB HEpBbIX 20 XMMHUYECKHX
anemeHTOoB llepuonnueckon cucremsl . . MengeneeBa. XapakKTEpUCTUKAa XMMHYECKOrO 3JIEMEHTA IO €ro mnojiokeHuto B llepuonnueckon
cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHs paguyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAJUIMUECKUX M HEMETAJUIMYECKHUX CBOMCTB IO Ipynnam Hu
IIEpUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoanueckoil CUCTEMBl XMMHUYECKHUX 3JIEMEHTOB JUIsl pa3BUTHS Hayku M npaktuku. . W.
MeneneeB — y4€HbIA U IPAKIAHUH.

Xumuueckas cBs3b. KoBangeHTHas (1osipHas U HEMOJSPHAs) CBA3b. DIEKTPOOTPULIATEIbHOCTh XUMUUYECKUX 3JIEMEHTOB. VIOHHAsI CBA3b.

Crenenp oxucineHus. OKHUCINTENbHO--BOCCTAHOBUTENbHbIE peakuuu. [Ipomeccel okucineHuss M BoccTaHoBieHUsA. OKHUCIUTENIN U
BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3yuyeHre oOpas3IoB BEIIECTB METANIOB U HEMETAJIIOB, B3aUMO/IEHCTBHE M'MIPOKCUA IIUHKA C PACTBOPAMH KHUCIIOT U IIeJI0UeH, TPOBEeHNE
OTIBITOB, UJUTIOCTPUPYIOIIHUX MPUMEPBI OKHCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIUH (TOPEHHE, PEeaKIUH Pa3JIoKEeHHs, COSJUHEHNU ).

Meoscnpeomemnwie ceasu

Peanu3zanus MeXIpeIMETHBIX CBS3€W NP M3YYEHHHM XMMHH B 8 KJIacce OCYILECTBIISETCS Yyepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
-HAYYHBIX [TOHATUHN, TaK U MOHATUH, ABIAIOIIUXCA CUCTEMHBIMU UIS OTAEJBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOu1re ecTecTBEHHO--HayYHble MOHATHUS: HAy4HbIM (pakT, rumoresa, Teopus, 3aKOH, aHAJIN3, CHHTE3, KIACCU(PUKAIM, NEPUOJIUYHOCTD,
Ha0Jt0/IeHNE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

@dusmka: Marepus, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIWJ, HU30TOIbI, PaJlO0aKTHBHOCTb, MOJIEKYJA, DJIEKTPUUYECKHU 3apsj,
BEIIECTBO, TeNI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, ra3, (pu3nueckue BeIMUUHbI, €AUHHUIIBI H3MEPEHHUs, KOCMOC, TIaHeThI, 3BE3/1b1, CoHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPO/IbI, MTOJIE3HbIE HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYECKas peakuus

Ilepunognueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux ayeMeHToB J[. M. MenpeneeBa. CtpoeHne aTomMoB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB XMMHMYECKUX DJIEMEHTOB IIEPBBIX TPEX INEPUOAOB, Kalus, KAIbLUSA U UX COCOUHEHUU B COOTBETCTBUHU C IIOJIOKEHHUEM
31eMeHTOB B [leproanyueckoil cucteMe U CTPOCHUEM UX aTOMOB.



Crpoenue BemiecTBa: BHJIbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCHUMOCTh CBOMCTB BeIleCTBAa OT THIA
KPUCTAIUIMYECKON PEIETKH U BUIA XUMUYECKON CBS3U.

Krnaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XMMHYECKHE CBONCTBA BEILECTB, OTHOCSIIUXCS K Pa3IUYHBIM KiaccaM
HEOPraHUYECKUX COCANHEHUH, TEHETUYECKAsl CBSI3b HEOPIaHMYECKUX BEIIECTB.

Krnaccudukanus XuMIYeCKHX PEaKIUil MO pa3IndHbIM IMPU3HAKAM (110 YHCIY U COCTaBYy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, M0 TEIJIOBOMY
3¢dekTy, To H3MCHCHHIO CTCTICHEH OKHUCICHHS XHMHYECKUX OJJIEMEHTOB, IO OOpaTHMMOCTH, TO YYacTHIO KaTauu3aropa). OJK30- U
SHIOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsTre o ckopocTu XuMu4eckon peakuuu. [lonarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUYECKUX peakiusx. [loHsTHe 0 TOMOreHHBIX U
reTeporeHHbIx peakuusx. [lonstue o katanusze. [lonsiTue o xumMuueckoMm paBHOBecur. DaKTOPHI, BIMUSIONME HA CKOPOCTh XUMUUYECKON PEAKIINH 1
MOJIO)KEHUE XUMHYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMHM, JJICKTPOHHBIA OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTENbHONW peakiuu. CocTaBieHHe
ypaBHEHUN OKUCIIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKIIMI ¢ UCTIOIB30BAHUEM METO/A AIEKTPOHHOro OaaHca.

Teopus >IE€KTPOTUTHYECKON AMCCOLMALMH. DICKTPOJUTHI U HEINEKTPOJIUTHl. KaTnoHbl, aHMOHBI. MexaHu3M AMCCOLMALNK BEIIECTB C
Pa3IMYHBIMHU BUJAMU XUMHYECKOU cBsi3u. CTeneHs Aucconnanu. CuibHbIC U cIa0ble DIEKTPOTUTHI.

Peakuuu moHHOro oOMeHa. YcCIOBUSA MPOTEKAHUS PEaKIUii MOHHOTO OOMEHa, TMOJHBIE M COKpAUIEHHBbIE WOHHBIC YpaBHEHHUS pEaKlUi.
CBoiicTBa KHCJIOT, OCHOBaHMI W COJIell B CBeTe MPEJCTAaBICHUN 00 SIEKTPOTUTHUECKON nucconuanuu. KadecTBeHHbIE peakiid Ha HOHBL
[TonsiTE 0 THAPOIN3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIGHHE C MOJENISIMH KPUCTANIMYECKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAJIOB M HeMeTalwioB (rpadura U anmasa),
CIIO)KHBIX BEIIECTB (XJIOpHIA HATpHsl), UCCIENOBaHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW peaklMd OT BO3IACHCTBUS Pa3NUYHBIX (aKTOPOB,
HCCIIEIOBAHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIMALNNA KUCIIOT, IIEI0Yel M cojlei (BO3MOYKHO HUCITIOIb30BAHUE BUJIEO
MaTepHuasioB), MPOBEACHUE OMBITOB, MJLUTFOCTPUPYIONIUX MPU3HAKH MPOTEKAHUSI peaKInii HOHHOTO 0OMeHa (00pa3oBaHUE OCa/iKa, BhIIEIIEHUE ra3a,
o0pa3oBaHKe BOJBI), OMBITOB, WIUTFOCTPUPYIOUIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluii (TOpeHue, pPeakiuu pa3ioKeHHs,
COEJIMHEHMS ), paCIIO3HABAHNE HEOPTAHUUECKUX BEIIECTB C MOMOIIbIO KAU€CTBEHHBIX PEaKIUid Ha MOHBI, PEIICHHE SKCIIEPUMEHTAIbHBIX 33/1a4.

HeMeTa/uibl M UX COeIMHEHUS

OO6mrast xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne U (U3MYEcKue
CBOMCTBA MPOCTHIX BEIIECTB — raJJOTeHOB. XMMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa (B3aUMOCHCTBHE ¢ METAJIIaMH, HEMETaJUTaMH, IIETOYaMH ).
XnopoBogopoa. ConstHasi KUCJIOTa, XUMUYECKHUE CBOWCTBA, MOJyuYeHHE, MPUMEHEeHHe. J(elficTBIe XJIopa U XJIOPOBOAOPO/ia HA OPraHU3M YEJIOBEKA.
Baxnelimme Xaopuabl U UX HAX0XKAECHUE B IPUPOJE.



OOmast xapakrepuctuka syeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOSHHMS aTOMOB, XapaKTepHbIE CTeneHH okucieHus. CTpoeHue u
¢u3nvecKkre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKHE CBONUCTBA CEPHI.
CepoBoziopoJi, cTpoeHue, pU3N4ecKue U XUMH4Yeckre cBOMCTBAa. OKCHIbI cepbl KaK MPEACTAaBUTENN KHUCIOTHBIX OKcHIoB. CepHas KHUCIOTa,
¢u3nyeckrue U XMMHUYECKHe cBOICTBa (00IIMe KaK INpeACcTaBUTENs Kilacca KMCIOT U crieu(prUecKue). XMMHUECKUE PeaKklny, JIeXKAIe B OCHOBE
MPOMBIIIICHHOTO CIOco0a MOy4eHus] cepHON KHUCHOThL. IlpumeHenue cepHod KuciaoThl. Colu CEpHON KHUCIOTHI, KAUeCTBECHHAs PEaKIHs Ha
cynbdar-uoH. Haxoxaenue cepbl 1 €€ COeIMHEHU B TPUPOIe. XUMHUECKOE 3arpsS3HEHUE OKPYKAIOIIEH Cpeibl COeIMHEHUSIMHU Cephl (KUCIOTHbIE
J0XK]U, 3arpsiI3HEHHE BO3/lyXa U BOJOEMOB), CIOCOOBI €ro NMpeI0TBPAILIEHUS.

OOmast xapakTepucTuka 53j1eMeHTOB VA-rpymibl. OcOOEHHOCTHM CTPOEHHMsS AaTOMOB, XapaKTE€pHbIE CTENEHU OKUCIeHUs. A30T,
pacnpocTpaHeHHe B MpUpPOAe, PU3nUecKue U XUMHUeckue cBoiictBa. Kpyrosopor a3zora B mpupone. AMMUAK, €ro (pU3NYECKUE U XUMHUYECKHE
CBOICTBa, MoayyeHue u npuMeHenue. Conu aMMOHMS, UX (PU3NYECKUE U XMMHUYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas! peakusi Ha HOHbI
aMMOHMs. A30THas KUCIIOTa, e€ MojlyueHue, (pu3ndeckre 1 XuMU4ecKrue CBOMCTBa (00Ire KaK IpeACcTaBUTeNs Kiacca KUCIIOT U Cielu(puIecKue).
Vcnonb3oBaHue HUTPATOB U COJEH aMMOHHUS B KauecTBE MHUHEpAIbHBIX YAO0OpeHHi. XUMHMUYECKoe 3arpsi3HEHHE OKpY)Karollel cpesbl
COCAMHEHUSMH a30Ta (KHUCIOTHBIC IOXIW, 3arpsa3HEHHE BO3JyXa, MOYBBI M BOM0EMOB). Docdop, amroTpomHbie Momudukamuud ¢ocdopa,
¢usznueckne M xummuueckue cpoiictBa. Okcun ¢ocdopa (V) u docopHas kucinora, pusnueckue M XUMHUYECKHE CBOMCTBA, IOJIYYEHHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIbHBIX YI0OPEHUH.

OOmast xapaktepuctuka 3yeMeHTOB I[VA-rpynmsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTENEHM OKHCICHMS. YTIIEepOof,
QJUTOTPOIIHBIE MOJU(DUKAIIUK, PaCIpOCTpaHEHHWE B Mpupoje, (U3MUECKHe W XUMHYECKHEe CBoWcTBa. AjcopOmus. KpyroBopor yriepona B
npupoae. Okcunapl yriepoja, uXx (U3NYECKHEe U XUMHUYECKHE CBOMCTBA, NEHCTBHME HA JKUBBIE OPraHU3MbI, IOJyYE€HUE U IPUMEHEHHUE.
DKosorndyeckue npobaembl, CBA3aHHbIe ¢ okcuaoM yriepoza (IV), runoresa rno6aibHOro MOTEIUIEHUS KIMMaTa, apHUKOBBINA AP QeKT. YTonbHas
KucaoTa U e€ coimu, uX (U3MYecKkHue M XMMUYECKHE CBOMCTBa, MOJydeHHE M NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-MOHBI
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CETLCKOM XO035HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COEJUHEHHUSX yriepoja (MeTaH, 3TaH, STWIEH, alleTUJIeH, JTaHOJI,
TIIMIEPHH, YKCYCHas KHCI0Ta). [IpupoiHble HCTOYHUKH YTIIEBOJOPOAOB (YIroJib, IPUPOAHBINA Ta3, HEPTh), NPOIYKTHI X MepepadoTKH (OeH3MH),
UX pOJib B OBITY U MPOMBIIIJIEHHOCTH. [IoHsATHE 0 OMOJIOTrMUeCKH BaXKHBIX BEILECTBAX: )KHUpax, OeNkax, yriaeBoJax — M UX pPOJU B )KU3HU YEJIOBEKA.
MartepuranbHOE €EAMHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COEANHEHUH.

Kpemuuii, ero gpusndeckre 1 XuMHU4ECKHE CBONCTBA, MOTy4YeHHe U puMeHeHne. CoelMHeHns KpeMHus B mpupoje. Oo1iue npeacTaBieHus
00 okcune kpemuus (IV) m xpemuueBoi kuciore. CUIUKATHI, X HCIOIB30BAaHUE B OBITY, B MPOMBINIICHHOCTH. BaXHEHIITE CTPOUTEIHHBIC
MaTepuaibl: KepaMuKa, CTEKJO, IEeMEHT, OeToH, jkene300eToH. IIpobimembl 0e30macHOro HMCMONb30BAHUS CTPOUTEIbHBIX MaTepHalioB B
IIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:



M3Y4YCHHE OOpa3I[0OB HEOPTAaHMYECKUX BEIIECTB, CBOWCTB COJSHOW KHCJIOTHI, TIPOBEJACHHE KAYSCTBEHHBIX PEAKIUN Ha XJIOPUA-HOHBI U
HaOII0/IEHNE TIPU3HAKOB WX MPOTCKAHUS, OMBITHI, OTPaxaronue (GU3NIeCKHe U XMMHUYECKHUE CBOMCTBA TAJIOTCHOB M MX COCTUHEHUI (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB), O3HAKOMJIEHHE C oOpa3liaMd XJIOpPHAOB (TaJIOTEHUIOB), O3HAKOMJIEHHME C oOpa3umamu cepbl U €€
COCIUHEHUSMH  (BO3MOXKHO  HCIOJBb30BAaHME BHUIEOMAaTepuanoB), HaONIoJeHUWE IMpolecca OOyriuBaHUs caxapa TMOJ JeWCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3y4eHUE XMMUYECKUX CBOUCTB Pa30aBICHHON CEPHOI KUCIIOTHI, TPOBEACHNE KaYeCTBEHHON PEaKIUy Ha
cynb(paT-uoH W HaAOIMIOJEHUE MpH3HAKa e MPOTCKaHUs, O3HAKOMJICHHE C (DM3MYECKHMMH CBOWCTBaMH a30Ta, ¢ocdopa W HX COCAMHECHUIN
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEPUANIOB), 0OpazliaMu a30THBIX U (QochopHBIX ynoOpeHuil, moiydyeHue, coOupaHue, pacro3HaBaHUE U
W3Y4YEeHHE CBOICTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX peakluii Ha MOH aMMOHHS M (ochaT-uOH M U3ydCHHE MPU3HAKOB UX MPOTEKAHWS,
B3aUMOJICHCTBHME KOHILIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeEIbI0 (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPHAIOB), H3y4EHUE MOJIEeH
KPUCTAIMYCCKUX PENIETOK anMasa, rpadura, QymiepeHa, 03HAKOMIICHHE C MPOIECCOM aJICOPOIMU PACTBOPEHHBIX BEUIECTB aKTHUBHPOBAHHBIM
yraéM U yCTPOHCTBOM MPOTHBOTra3a, MojlyueHue, COOMpaHue, paclio3HaBaHre U U3YYeHHUE CBOMCTB YIJIEKUCIIOrO ra3a, MPOBEACHHE KaueCTBEHHBIX
peakiuii Ha KapOOHAT U CHJIMKAT-UOHBI U M3yYEHUE MPU3HAKOB UX MPOTEKaHMS, O3HAKOMJICHHE C MPOAYKIHEH CHIMKATHONW MPOMBIIUICHHOCTH,
pELIEHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHenIlre HEMETaUIbl U UX COCIUHEHUS.

MeTanibl M UX COeAMHEHUS

OOmas xapakKTepUCTHKAa XMMHUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHHMH HX MOJIOKEeHUs B llepuoanueckoil cucreMe XUMHUYECKHX
sanemenToB /JI. 1. MenneneeBa u crpoeHus aroMoB. CTpoeHne MeTayuioB. Metaminyeckasl CBsi3b M METAINIMYECKas KPUCTAIUTMYECKAs PEIIETKA.
DNEeKTPOXUMHUYECKUN Psifi HApsDKeHU MeTaioB. Du3ndeckne U XMMUYECKHE CBOMCTBA MeTayuioB. OOiIue crocoObl MOJYyYeHUsT METaUIOB.
[lonsiTe O KOpPpPO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppo3uu. CmiaBbl (CTallb, YYT'yH, AIOPAIIOMUHUH, OpoH3a) W HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[Ilenounsle Metaiuibl: nonoxkeHue B llepuonnmueckont cucreme xumuuyeckux siemeHToB JI. M. MenneneeBa, cTpoeHHME HMX aTOMOB,
HaxoXkJieHue B mpupoje. Pusnveckue M XUMUUYECKHE CBOMCTBA (Ha mpumepe HATpusd W Kamus). OKCHABI M TUAPOKCHABI HATPHS W KaJlUs.
[IpuMmeHeHne MmeT0YHbIX METAINIOB U X COCTMHEHUN.

[IlenouHo3eMenpHbIE METAIUIBI MArHUK M KaJIbLUK: NOJIOKeHHE B llepuoanueckon cucreMe xumuueckux sneMeHToB JI. M. Menpaeneesa,
CTPOCHUE MX aTOMOB, HaxOXXJeHHUE B Ipuponaec. PU3nUecKue U XMMUYECKUE CBOMCTBA MarHusl M KajblMs. BaKHEUIIME COCNMHEHUs KaJbLMs
(okcun, ruapokcun, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nosioxenue B Ilepumomndeckor cucrteme xumuueckux simeMeHToB [[. M. MeHneneeBa, CTpoeHHE aTOMa, HaXOXKJCHHE B
npupojie. Pu3nyeckne U XUMUYECKUE CBOWCTBA alfOMUHUSA. AM(DOTEpHBIE CBOWCTBA OKCH/IA U THAPOKCHIA ATFOMUHUS.

Keneso: nmonoxkenue B Ileproanueckoit cucremMe xumuueckux snemeHToB J[. . MenneneeBa, cTpoeHre aTOMa, HaxO0KJIEHUE B IPUPOJE.
du3nyeckue U XUMHUYECKHe CBOMCTBa kene3a. Okcuabl, ruipokcuanl U comn xkenesa (I1) u sxenesa (I1I), ux cocras, CBOMCTBA U MOyYCHHUE.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE ¢ 00pa3lamMy METaJIOB U CIUIaBOB, UX (PM3UUYECKUMHU CBOMCTBAMH, N3yYCHHE PE3yJIbTATOB KOPPO3UH METAIUIOB (BO3MOKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH B3aUMOJEHCTBUS OKCHJA KaJlbliug M HATpus C BOAOH (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCJEIOBAaHUE CBOWMCTB JKECTKOM BOMBI, Mpollecca TOpPEHUs jKele3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHMS KAueCTBEHHBIX PEAKIIUi HA MOHBI: MarHus, KaJbllHs, ATIOMUHES, ITUHKA, xkene3a (1) u sxenesa (111),
menu (1), mabmrogeHne W ommMcaHue MPOIECCOB OKPAIIMBAHUS IJIAMEHM WOHAMH HATpUs, Kadus M Kajdblus (BO3MOXKHO HCIIOJIB30BaHHE
BUJICOMATEPHAJIOB), UCCIIEI0BaHNE aM(OTEPHBIX CBOMCTB I'MAPOKCH/IA IFOMUHUS U THAPOKCHIA IUHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0
TeMme «BakHellne MeTauibl U UX COSUHEHUSD.

XuMus U OKpYy:KaoLas cpeaa

BemectBa u MaTepuanbl B IOBCEIHEBHOM KU3HU deloBeKa. be3onacHoe ucnonb30BaHUE BELIECTB M XUMUYECKUX peakuuil B ObITy. [lepBas
IIOMOLIb MPU XUMUYECKUX 0XKOTaX U OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYKalollel cpenbl (mpeienbHas IOMycTUMas KOHIEeHTpauus BemecTB, ganee — [IJIK). Pomp xumunm B
PEIICHUN YKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

n3y4yeHue o0pa3loB MaTepruasioB (CTEKIIO, CIIJIaBbl METAJIJIOB, ITOJIMMEPHBIE MaTEpUAIIbI).

Mesicnpeomemmbwie céasu

Peanuzanus MeXnpeaMETHBIX CBsA3el NpU M3y4eHUH XMMHUH B 9 Kilacce OCYyIECTBISETCA Yepe3 MCII0JIb30BaHHE KaK OOIINX €CTECTBEHHO-
HAy4YHBIX NOHATUMN, TAK U MOHATHH, ABJISIOIINXCS CHCTEMHBIMHU U1 OT/AEIbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OO01iue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHUS, aHAIM3, CUHTE3, KJIAacCHU(pUKaLUs, MEPUOJUYHOCTD,
HaOJI0IeHNe, SKCIIEPUMEHT, MOJISTUPOBaHHE, U3MEPEHHE, MOJIENTb, ABJICHHE, TApHUKOBBIN 3(h(eKT, TEXHOIOT U, MaTepUab.

@dusuka: MaTepus, aTOM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIbI, PaJMOaKTUBHOCTb, MOJEKYJA, DJIEKTPUUECKUN 3apsf,
MIPOBOJAHUKY, MOJYIPOBOJHUKH, IUIIEKTPUKHU, (OTOJIEMEHT, BEIIECTBO, TEIO0, O0BEM, arperaTHOe€ COCTOSIHME BEIIEeCTBA, a3, pacTBOD,
pPacTBOPUMOCTb, KpHUCTaJUIMYECKasi pemi€Tka, CIUIaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, MJIAHETHI,
3BE361, CoHIIE.

buonorus: gorocunTes, apixaHue, Ouochepa, 3KOCUCTEMa, MUHEpaIbHbIe YIOOpPEHUs, MUKPO3JIEMEHThI, MAaKPO3JIEMEHThI, MUTATEIbHbIE
BELIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAIIbI, TOPHBIE TTOPOJIBI, TIOJIE3HBIE UCKOIIaeMbIe, TOTTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBI IIO XMMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yNbTaThl OCBOCHHS IMPOrPAaMMBI OCHOBHOTO OOIEro 0O0pa3oBaHMs JTOCTUTAIOTCSA B XOA€ OOYyYeHHUS XUMHUH B €IMHCTBE
y4eOHOI M BOCTIMTATENILHOU AEATEIbHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMH POCCHICKHMMH COLMOKYIBTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMHU
LEHHOCTSIMM, MPUHATBIMH B OOLIECTBE MpPaBUIAMM U HOPMaMH IOBEACHUS U CHOCOOCTBYIOT IpOLEcCaM CaMOIIO3HAHUSA, CaMOPa3BUTHUS U
COLMAJIN3ALUHU 00YJarOLINXCS.

JIMuHOCTHBIE PE3YNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOW MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIMH U
pacUIMpEHKE OIIbITa IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSI:

LIEHHOCTHOT'O OTHOILEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJEIUI0, IOHUMAHUS 3HAYCHHUS] XUMUYECKOU
HAYK{ B KH3HH COBPEMEHHOTO O0IIECTBa, CIOCOOHOCTH BIIAJIETh JJOCTOBEPHON MH(OPMAIIUEH O IepeIOBBIX TOCTHKEHUSIX U OTKPBITUSX MUPOBOU
Y OT€YECTBEHHON XMMMUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U OOIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MIPEACTABJICHUS O COLMAIBHBIX HOPMAaX M MPABWIAX MEKIUYHOCTHBIX OTHOLIEHUN B KOJUIEKTUBE, KOMMYHUKATUBHOU KOMIIETCHTHOCTH B
OOIIECTBEHHO I0JIE3HOM, y4eOHO-HCCIeA0BaTENbCKOM, TBOPUECKON U APYTUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM
JeSITEIbHOCTH TPU BBIITOJIHEHUN Y4€OHBIX, TIO3HABATENIbHBIX 3a/1a4, BHIMOJIHEHUH XUMUYECKUX IKCIEPHMEHTOB, CO3/IaHUU Y4YE€OHBIX MPOEKTOB,
CTpeMJIEHHs] K B3aMMONOHMMAaHMIO M B3aWMOIIOMOIIM B Mpolecce 3TOM yuyeOHOM NesTeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEACHHE U
IIOCTYIIKU CBOMX TOBAPUIIEH C MO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MTOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'0 TO3HAHUS

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE U XMMHUUYECKONW PEaKIMH, COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
COCTABIISIOLINE OCHOBY JJIsi IOHUMaHHUS CYIIIHOCTH HAyYHOH KapTUHBI MHUpa, IPECTaBIeHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOIBI,
B3aUMOCBSA35IX YEJIOBEKA C IPUPOJIHOMN CPEIOH, O POJIU XMMHUU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTENIbHbIE MOTHBBI, HAllpaBIEHHbIC Ha IOJIyY€HHE HOBBIX 3HAHMHA 10 XWMHH, HEOOXOAMMBIE Uil OOBSCHEHHS HAOII0JaeMbIX
MIPOLIECCOB U SIBJICHUW, MO3HABATEIbHON, MHPOPMAIIMOHHON M UYMTATENIbCKOM KYJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSTEIHHOW pabOThI ¢
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOil, TOCTYIHBIMU TEXHUYECKUMU CPEICTBAMH UH(POPMALIMOHHBIX TEXHOJIOTU;

UHTEpeC K OOyYeHHIO U TO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K €aMOOOpa30BaHUIO, MPOEKTHOM H
UCCIIEI0BATEIBCKON AEATENbHOCTH, K OCO3HAHHOMY BBHIOOpPY HAIIPaBICHHOCTH U YPOBHS OOYUEHUS B TalbHEUIIIEM;

4) ¢popMUpOBaHHUS KYJIbTYPHI 310POBbSI:



OCO3HAaHWE IIEHHOCTH >XM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3JIOPOBBIM 00pa3 >KWU3HH, OCO3HAHUE
MOCTICICTBU M HENpPUATHE BPEIHBIX HPUBBIUCK (YIMOTPEOJICHHS AalIKOTOJIs, HAPKOTUKOB, KypeHHs), HEOOXOIMMOCTH COONIOICHUS MpPaBUII
0€30MacHOCTH P OOpalleHUH ¢ XMMUYECKUMHU BEIIECTBAMHU B OBITY U pEalIbHOM JKU3HH;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEPEC K MPAKTHUECKOMY M3YUYCHHUIO MPOdeccHii U Tpyia pa3IudHOro poja, yBaKEHHE K TPYAY U pe3ysibTaTaM TPYAOBOU ACATEIbHOCTH, B
TOM 4YHCJIC Ha OCHOBC MNPUMCHCHHA MNPCIMCTHBIX 3HAaHUH 110 XUMHH, OCO3HAaHHBINA BLI60p HHI[HBPII[y&JIbHOﬁ TPACKTOPUU MPOAOJIKCHUA
o0Opa3oBaHHsl C Y4€TOM JHYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB MU MOTPEOHOCTEH, yCHenrHon
npodeccnoHaNbHOM NeATEIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHHH, TOTOBHOCTD aalTUPOBATHCS B MPO(EeCcCHOHAIBHON Cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS

9KOJIOTUYECKH 11€71eCO000pa3HOe OTHOIIEHUE K MPUPO/IE KaK UCTOUYHUKY KU3HHU Ha 3eMJie, OCHOBE €€ CYIICCTBOBAHUS, TIOHUMAHUE IEHHOCTH
3JI0pOBOTO U 0€30macHOro oopasa >KM3HHU, OTBETCTBEHHOE OTHOLIECHHE K COOCTBEHHOMY (PH3MYECKOMY U MCHUXMYECKOMY 30POBBIO, OCO3HAHME
LEHHOCTU COOIIOICHUS TpaBUIl OE30MaCHOTO MOBEIEHUs MPU padoTe C BEIIECTBAMH, a TAKXKE B CUTYAlLIUAX, YIPOXKAIOIIUX 30POBBIO U KU3HU
JTIOJICH;

CIIOCOOHOCTH TNPUMEHSTH 3HAHMS, MOJIydaeMble MPH HU3YYEHMM XUMHH, U1 PELeHUs 3a7ad, CBS3aHHBIX C OKpYKaloUlell NpupogHOn
CpeJIOii, I7IS TIOBBIIIEHUSI YPOBHS dKOJIOTUYECKOW KYIbTYpPhI, 0OCO3HAHHUS TJI00AIBHOTO XapaKkTepa IKOJIOTUYECKUX MPOOJIeM U MyTell UX pelieHus
IOCPEACTBOM METOJNOB XHMHH, JKOJOTHMYECKOTO MBIIUIEHUS, YMEHHMS PYKOBOJACTBOBATHCA MM B I103HABATEIbHOM, KOMMYHUKATUBHOW U
COLIMAJIBHOM ITPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATbBI

B cocraBe meranpeaMeTHBIX pPE3ylbTaTOB BBIACISIOT 3HAYUMBIE Ui (OPMUPOBAHHUS MHUPOBO33PEHHUS OOIIEHAyYHBIE MOHITHUS (3aKOH,
Teopus, MPUHIIUI, TUIOTe3a, (aKT, CUCTeMa, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE MCIOJb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
IpeIMeTax M IMO3BOJISIIOT Ha OCHOBE 3HAHMM M3 3TUX MpeAMETOB (OPMHPOBATH MPEJCTABIEHUWE O LIEJIOCTHOM HAaydyHON KapTHUHE MHUpa, U
yYHHUBEpcaJbHbIe yueOHbIe AeCTBUS (IT0O3HABATENbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHbIE), KOTOPbIE 00ecreunBaioT (POPMHUPOBAHHE TOTOBHOCTH
K CaMOCTOSITEIbHOMY TJIAHUPOBAHUIO U OCYIIECTBICHHUIO YIEOHOU e TEIHHOCTH.

IHo3naBaTenbHBIE YHHBeEPCAJIbHbIE YUeOHbIe AeiCTBUS

basoBble Jlornyeckue 1eMcTBUA:

YMCHUA HUCIIOJIB30BaTh HpI/IéMBI JIOTUYCCKOr'o MBIIIJICHUA ITPHU OCBOCHUHN 3HAHUH: PACKpPBIBATE CMBICTT XUMHYCCKUX OHATHHU (BI)I)IeJ'ISITI) nux
XapaKTCPHBIC MMPU3HAKHU, YCTAaHABJIIMBATH B3aUMOCBA3b C JPYTrUMU HOHSITI/ISIMI/I), HUCITIOJB30BATh MOHATHUA OJIA 00BsCHEHNS OTACJIBHBIX (baKTOB u
SIBIICHUH, BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KIACCH(PUKAIMU XUMUYECKUX BEUIECTB U XMMHUYECKUX pPEaKIUd, YCTAaHABIUBATH MPHUUYUHHO-
CJICACTBCHHLIC CBSA3U MCKIAY O6’b€KTaMI/I HU3YUCHUSA, CTPOUTH JIOTUYCCKUC PACCYKACHUS (I/IHI[yKTI/IBHLIC, ACAYKTHUBHBIC, I1O aHaJIOFI/II/I), AcJaaTb
BBIBOJIbI U 3aKJIFOUEHUS;



YMEHHME IPUMEHATh B INPOLECCE II03HAHUSA NOHATHUA (IPEIMETHbIE U METApPEAMETHBIE), CHUMBOJIMYECKUE (3HAKOBBIE) MOJEINH,
UCIIOJIb3YEMbIE B XHMHH, TPeoOpa3OBHIBATh IIUPOKO MPUMEHSEMBbIE B XHMHH MOJCIbHBIC MPEICTABICHHUS — XUMHUYECKUN 3HAK (CHMBOJ
JJIEMEHTa), XUMH4Yeckas ¢GopMylia M ypaBHEHHE XUMHUYECKOW peakIHH — IPH pelIeHWH Y4eOHO-TIO3HABATEIbHBIX 3a/ay, C Y4ETOM STHUX
MOJIETIbHBIX MPEACTABICHUI BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IMPU3HAKU H3YYAa€MBIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U
XUMHAYECKUX PEaKIMH, BBIBIATH OOIIMEe 3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIC CBS3M M TPOTUBOPEYMS B HM3YyYaeMbIX Npoleccax H
SIBJICHUSIX.

Ba3zoBble uccienoBareibckue 1elCTBUS:

YMEHHE HCII0JIb30BaTh MOCTABIIEHHBIE BOIMPOCHI B KayecTBE MHCTPYMEHTA MO3HAHMS, a TaKkKe B KAaueCTBE OCHOBBI A (hopMHpOBaHUS
TUIIOTE3bI 110 TPOBEPKE MPABMIIBHOCTU BBICKA3bIBAEMBIX CY)KJICHHI;

NpUOOpETeHUE OMbITA 0 TUIAHUPOBAHHUIO, OPTaHU3AlMA M TPOBEICHUIO YYCHHMUYECKHX JKCIIEPHUMEHTOB, YMEHHE HAONI0JaTh 3a XOIO0M
Ipolecca, caMOCTOATEILHO MPOTHO3UPOBATH €r0 pe3ysbTaT, GOopMYyIUpOBaTh 000OIIEHUS W BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOIO OIbITA,
UCCIIEIOBAHMS, COCTABIATh OTUET O MPOJENIaHHOM paboTe.

Pa6ora ¢ undopmanmeii:

yYMEHHE BBIOMpATh, aHAIU3UPOBATh W HHTEPIPETUPOBATh MH(OPMALMIO PA3IUYHBIX BHUJIOB M (OPM MpEACTaBICHHS, MOJy4yaeMylo W3
pa3HbIX MCTOYHUKOB (HAyYHO-TIOMYINSApHAs JIUTEpaTypa XUMHYECKOTO COJEp:KaHWs, CIpaBOYHBbIE TOcoOUs, pecypchl MHTepHeTa), KpUTHUECKH
OLICHHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAILIHIO;

yYMEHHE IPUMEHSATh Pa3IMYHbIe METO/ABI U 3allPOChI IPU MOMCKE U OTOOPE MH(POPMAIKM U COOTBETCTBYIOIIMUX JTAaHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUSI Y4eOHBIX W I03HABaTENbHBIX 3aJa4 OIpeNe’EHHOro THUIA, MPUOOPETEeHHE ONbITa B 00JacTH HMCHOJIb30BaHUS WH(OpPMAlMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHH, OBIalcHUE KYIbTYPOl aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSITEILHO BHIOUPAThH
onTUMaibHyl0 (hopMmy mpencTaBieHus MHPOPMAIMN U WUIUTIOCTPUPOBATH pelIaeMble 33aJla4d HECIOKHBIMH CXEMaMH, TuarpamMmamu, IpyruMHU
dhopmamu rpadUKu ¥ UX KOMOUHAIIMSIMU;

YMEHHE UCMOJb30BaTh W AaHAJIU3UPOBATh B IIpolecce Yy4yeOHOW M HCCIeAOBAaTEIbCKON JESATENIbHOCTH HH(POPMAIMI0 O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEILCKOT0 X0341HCTBA U TPAHCIIOPTAa HAa COCTOSTHUE OKPY KAIOLIEN PUPOJHON CPEBL.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

YMEHHUS 3a/1aBaTh BOMPOCHI (B X0JIe Auajora u (WJIn) AUCKYCCHH) IO CYIIECTBY 00CYyKIaeMoi TeMbl, POpMYyTUPOBATh CBOU MPEITIOKEHUS
OTHOCHTEJILHO BBIMIOJIHEHUS TIPETIOKEHHOHN 3a/1auu;

YMEHHUsI TIPEACTaBIATh MOJyYEHHbIE Pe3yiIbTaThl O3HABATEILHON JESTEIbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX; JENaTh MPE3eHTALHUIO
Pe3yJbTaTOB BBHIMOJIHEHUS! XUMHUYECKOTO IKCIEPUMEHTa (J1a00paTOpPHOro OMbITa, JIAOOPATOPHOUW pabOTHl MO HMCCIEJOBAHUIO CBOMCTB BEIIECTB,
y4eOHOTO MPOEKTA);



YMEHHUSI y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMW MO3HABATEIBHON M MCCIEI0BATEIBCKON JAEATEIBHOCTU MPH PEIICHUN
BO3HHUKAIOMIUX MPOOJIEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTIACOBAHMS MO3ULUH (00CYyXIeHUs,, 0OMEH MHEHHUSMHU, «MO3TOBBIE HITYPMBI»,
KOOpIMHAIIMSI COBMECTHBIX JIEUCTBUH, OIIpe/ieJIeHHe KPUTEPUEB 10 OLIEHKE KaYyecTBa BBIIIOJIHEHHOM paboOThI U APYyTHUE).
PeryasiTuBHble yHUBepPcaJbHble yUeOHbIE 1eliCTBHS:
YMEHHE CaMOCTOSTEIIBHO OINpPEeNATh LENu ACSTEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH, KOHTPOJIMPOBATH W IpPHU HEOOXOAMMOCTHU
KOPPEKTHPOBAaTh CBOIO JESATEIBHOCTh, BBIOMpaTh Hambosiee HQeKTUBHBIE CHNOCOOBI pelIeHHs Y4YeOHBIX U IO3HABATENBHBIX 3ajad,
CaMOCTOATENIbHO COCTAaBJIATh WM KOPPEKTHUPOBATh MPEITI0KEHHBIM aIrOpUTM JECHCTBUM MPU BBHINOJIHEHUU 3aJaHUI C YYETOM MOJYyUYEHHUSI HOBBIX
3HaHUUA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OIEHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yibTaTa 3asBICHHOW IIENTH, yMEHUE
HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, [TPe/ijlaraéMble B yCIIOBUHU 3aJaHUM.
MHNPEAMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pE3yNbTAaTOB MO OCBOCHHUIO O00S3aTENILHOTO COJEpXKaHHUS, YCTAaHOBIEHHOTO JaHHOW (denepanpHOil paboueii
MPOrpaMMOii, BBIICNAIOT: OCBOEHHBbIE OOYYAIOIIMMHUCS HAyuyHbIE 3HAHHS, YMEHHUS U CHOCOOBI AeWCTBUiA, crenuduyeckue s MpeaMETHOMN
o0macTu «XuMHs», BUABI JACITEIHHOCTH 10 MOJIYYECHUIO HOBOTO 3HAHWS, €r0 MHTEPIPETALNH, MPeoOpa3oBaHUIO U MPUMEHEHHIO B PAa3ITUIHBIX
y4€OHBIX M HOBBIX CUTYaIIHIX.
K xoHily oOy4yeHus B 8 KJjacce mpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)xaTh c(HOPMUPOBAHHOCTH Yy OOy4aroIIUXcCs
YMEHUU:
® PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJIEKYJIA, XUMUYECKUI JIEMEHT, IPOCTOE BEILECTBO, CII0)KHOE BELIECTBO,
cMech (OJTHOPOJHAsk U HEOJIHOPOJHAsI), BAJIEGHTHOCTh, OTHOCUTEIbHAS aTOMHAsi U MOJIEKYJSIpHas Macca, KOJIWYECTBO BEIECTBA, MOJb,
MOJIIpHasi Macca, MaccoBas JOJS XMMHMUYECKOTO 3JIEMEHTa B COEIWHEHUU, MOJSPHBI O0BEM, OKCHUJ, KUCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCICHHS, XMMHMUYECKas peaklus, KiacCU(PUKalus peakUui: peaklud COEAUHEHHUs, peakluu
pa3oKEHUs, PeaklMu 3aMEeLIeHUs, peakMi oOMeHa, 9K30- U 3HJOTEPMUYECKHE PEeaKIUH, TEeIJIOBOH »PQeKT peakuuu, sapo aToMma,
ANEKTPOHHBIN CIOW aToMa, aTOMHAsi OpOUTaJb, paglyC aTOMa, XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJSPHAsl KOBAICHTHAS CBS3b, HOHHAS
CBSI3b, NOH, KATHOH, aHWOH, PacTBOP, MaccoBas /10111 BelllecTBa (MPOLIEHTHAs: KOHIEHTPALUs1) B pacTBOPE;

® JUUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATUW M TPUMEHSTh ASTH TOHATUS MpPU OMNHCAaHUU BEIIECTB M HX
MIPEBPAILCHHI;

®  ICIIOJIb30BATh XMMHYECKYIO CUMBOIIUKY JJIsi COCTaBIEeHUS (JOPMYIT BEIIECTB U YPAaBHEHUH XUMUYECKHUX PEaKIIHii;

® OMpeneNiaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHHUSX, CTENEHb OKHUCJICHUS JJIEMEHTOB B OWHAPHBIX COCJUHEHUSX,
MIPUHA/IJIEKHOCTh BEIIECTB K OMpPENeIEHHOMY KJIacCy COEAMHEHMH 1Mo ¢opMysiaM, BUJ XUMUYECKOW CBs3U (KOBAJIEHTHAs U MOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;



packpeiBath cMbicia [lepuoauueckoro 3akona JI. M. MenaeneeBa: 1eMOHCTPUPOBATh IOHUMAaHKE IEPUOIUYECKOM 3aBUCUMOCTH CBOMCTB
XMMHYECKHUX 3JIEMEHTOB OT UX IoJiokeHHs B Ilepuoauueckoil cucteme, 3aKOHOB COXPAHEHUS] MACChl BELIECTB, IOCTOSHCTBA COCTABa,
aTOMHO--MOJIEKYJISIPHOTO YYEHMs, 3aKOHa ABOIaJipo;

OIMCBIBATh M XapaKTepu3oBaTh TaOunuHyo Gopmy Ilepuonnyeckoil cucteMbl XUMHUYECKUX 3JEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAas
noarpynna (A-rpynma)» u «nobouynas noarpynna (b-rpymnma)», mManbie U OonbIIMe NEPUOIBI, COOTHOCHTH OOO3HAYEHHMS, KOTOPHIE
umerorcs B Tabiuue «llepmonuueckas cucrema xumuueckux siemeHToB J[. M. MenpgeneeBay ¢ UYMCIIOBBIMH XapaKTEpUCTHKaMU
CTPOEHHUSI aTOMOB XMMMYECKHX 3JEMEHTOB (COCTaB M 3apsj] A1pa, oOliee YUCIIO IEKTPOHOB U paclpelesieHue UX M0 3JIEKTPOHHBIM
CJIOSIM);

KJ1accu(UIUpPOBaTh XMMUYECKHE JIEMEHThI, HEOPIraHUYECKHUE BEIeCTBA, XUMUUYECKHE PEaKIMU (10 YUCILy U COCTaBY Y4acTBYIOLIUX B
peaKIuy BEIIECTB, 0 TEIUIOBOMY D (DEeKTy);

XapakTepu3oBaTh (ONUCHIBaTh) OOLIME XUMHMYECKHE CBOMCTBA BEINECTB PA3IUYHBIX KJIACCOB, MOJTBEPXkAas ONUCAHHE MpUMEpaMH
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIMIA;

IIPOrHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT MX KAueCTBEHHOTO COCTaBa, BO3MOXHOCTH IPOTEKAHHS XUMHUYECKHX
MIPEBPALICHUH B pa3JIMYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCHUTENIBbHYIO MOJEKYISPHYIO M MOJSIPHYIO Macchl BEIIECTB, MacCOBYIO JIOJII0 XMMHUYECKOro 3JeMEHTa Mo Qopmyie
COEJIMHEHMS], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW peaKkIuy;

MPUMEHSTh OCHOBHBIE OINEpPAalU MBICIUTENBHON ESITENIbHOCTH — aHajlu3 W CHHTE3, CpaBHEHHME, OOOOIIeHHE, CUCTEMATH3allMIo,
KJIAaCCU(UKALIMIO, BBISIBJICHHE IMPUYMHHO--CICACTBEHHBIX CBSI3€il — Ui H3y4eHHs] CBOWCTB BELIECTB M XHUMHUYECKUX peaKlui,
€CTECTBEHHO-HAayUHbIe METO/IbI I03HAHUSI — HAOJII0ICHUEe, U3MEpPEHHE, MOIETUPOBaHNE, SKCIIEPUMEHT (pealbHbIi U MBICIEHHBIN);
clIe]oBaTh MpaBWJIaM IIOJb30BAaHUS XMMHUYECKOW TOCYIOM M J1abopaTOpHBIM OOOpYIOBaHMEM, a TAKXKE MpaBUiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMH IO BBITOJHEHHIO JJAOOPATOPHBIX XMMUYECKHX OMBITOB IO IMOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJAOPOAA W KHUCIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C ONpEIECNEHHONM MacCOBOHM J10Jiell pacTBOPEHHOTO
BELIECTBA, MJIAHUPOBATh M MPOBOJUTH XMMHUYECKHE HKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIBIO
MHIUKATOPOB (JakMyc, ¢heHondraaert, METUIOPAHK U IPYTHe).

K KOHIY OGy‘-ICHI/IH B 9 kiacce MPEAMCTHBIC PC3YJIbTAThHI Ha 0azoBoM YPOBHC AOOJIKHBI OTpaKaTb C(I)OpMI/IpOBaHHOCTB y o6yqafoumx05{

YMEHHH:

PacKpbIBaTh CMbICI OCHOBHBIX XUMUYECKHUX MOHATUNA: XUMUUECKHUI AJIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, AHHOH, ITPOCTOE BEILIECTBO,
CJIOKHOE BEIIECTBO, BAJICHTHOCTD, SJIEKTPOOTPUIIATETILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl PEeaKIns, XUMUIECKas CBSI3b, TEITIOBOM
3¢ deKT peakuuu, MoOJb, MOJSPHBIA OOBEM, PacTBOP, ANEKTPOJIUTHI, HEITEKTPOIUTHI, JIEKTPOIUTHYECKAs TUCCOLMALUS, PEaKIHU
MOHHOTO OOMEHa, KaTalau3aTop, XMMHUECKOe paBHOBECHE, OOpaTUMbIe U HEOOpAaTUMBbIE PEAKINH, OKUCIHUTEITHHO-BOCCTAHOBUTEIBHBIE



peaKIyu, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBIICHHE, aJNIOTPOIHUS, aM(pOTEepHOCTh, XUMUYECKasi CBSA3b (KOBaJICHTHAs,
HOHHAsl, METaJUINYECKas), KpUCTAUINYECKasi PEIIETKA, KOPPO3Us METaUIOB, CIUIaBbl, CKOPOCTh XMMHYECKOM PEAKIUH, MPEAEIbHO
nonyctuMmas konueHTpanus [1JIK Bemectna;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHATUH M NPUMEHATH OTH IOHATUS IPU ONMCAHMM BELIECTB U MX
MPEBPAILICHUI;

HCII0JIb30BaTh XMMHUUYECKYIO0 CUMBOJIMKY JUJIsl COCTaBJIEHUsSI (POPMYII BEILIECTB U YPAaBHEHUIN XUMUYECKUX PEaKIUH;

ONPEIEIATh BAJICHTHOCTh U CTEIEHb OKHUCIICHUS XUMHUYECKHUX JJIEMEHTOB B COCAMHEHUSAX DPa3jIM4HOIO COCTaBa, MPHUHAJIEKHOCTH
BEIIECTB K ONpeNelNEHHOMY KJIacCy COeIUHEHUH mo (opmyiaM, BUJ XUMHUECKOW CBA3M (KOBaJICHTHAs, MOHHAs, METaJuIM4YecKas) B
HEOPraHMYeCKUX COEAMHEHMSX, 3apsii MOHa IO XUMHUYECKOW (opmylie, XapakTep cpelbl B BOAHBIX pacTBOpax HEOPraHMYECKHX
COEIMHEHUH, TUIl KPUCTAJUINYECKOMN pEeIIETKY KOHKPETHOTO BEILECTBA;

packpsiBaTh cmbica [lepuonnueckoro 3akona /1. 1. MeHnaeneeBa nu 1€MOHCTPUPOBATh €r0 IIOHUMAHME: ONMMCHIBATh U XapaKTepU30BaTh
tabmuunyo popmy I[leproamueckol CHCTEMBI XMMHUYECKHX 3JEMEHTOB: pa3idyaTh MOHATHS «TJaBHAs moiarpymmna (A-rpymma)» u
«mmobouHas moarpynma (b-rpynma)», Manbie U OONbIINE MEPHUOABI, COOTHOCHTH 0003HAUEHHsI, KOTOPbIE MUMEIOTCS B MEPHOAMYECKOM
TabJuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsiz Apa, 00IIee YUCIIO JIEKTPOHOB
U pacnpeesieHue UX Mo 3JIEKTPOHHBIM CII0SIM), OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COEIMHEHUN
B IIpeJieax MajbIX IEPUO/I0B U IVIaBHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

KJ1accu(UIUPOBaTh XMMUYECKHE JIEMEHThI, HEOPIraHWYECKHE BEIeCTBA, XUMUUYECKHE PEAKIMU (TI0 YUCIIy U COCTaBY YYacTBYIOLIUX B
peaxkiuy BEleCTB, 0 TEII0BOMY 3G (DEKTY, 10 U3MEHEHUIO CTENEHEH OKUCIEHNSI XUMHUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOLIMEe W cHenuduyeckre XUMHYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOJITBEpPXKAast
OTMCaHNE IPUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil;

COCTABJISITh YPABHEHUS JJIEKTPOJIUTHYECKON IHUCCOLMALMN KUCIOT, IIEJI0OYed U COJEH, MOJHBIE U COKpAlIEHHbIE YPAaBHEHUS pPEaKIUi
MOHHOIO OOMEHa, ypaBHEHHS peaklui, MOATBEP)KIAIOIIMX CYIIECTBOBAHHE T'€HETUYECKOW CBSI3M MEXIY BEIIECTBAMU Pa3IMYHbIX
KJIaCCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKLIUi OCPEACTBOM COCTABIEHHS 3JIEKTPOHHOTO OajaHca STUX peaKIuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTH TPOTEKaHHsS XUMHYECKHX IpEBpaIleHUi B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIISATH OTHOCUTEJBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJIF0 XMMHMYECKOTO 3JIEMEHTa 1o (opmyse
COEMHEHMS], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEAKIUHY;



coONIIOIaTh TIpaBWIIA IOJIb30BAHMS XUMHYECKOW TOCYJIOH W Jab0opaTOpHBIM OOOpYJIOBaHWUEM, a TaKKe NpaBuUia OOpalIeHUs ¢
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIHUSMH IO BBITOJHEHHUIO JTA0OPATOPHBIX XMMHUYECKHX OMBITOB 10 IMOJYYECHHIO U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (AMMHUAKA U YTIIEKUCIIOTO ra3a);

MIPOBOJIUTH PEAKIMH, TOTBEPKIAIONINE KAYeCTBEHHBI COCTAB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPHU -, OPOMUJI-
, uomun-, kapbonar-, ¢ocdar-, cunukar-, cynabdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHS W WOHBI HW3YYCHHBIX METAJIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX HEOPIraHUYECKHUX BEILECTB;

MPUMCHSITh OCHOBHBIC OIEPAllMM MBICTUTEILHOW JEATCIIFHOCTH — aHalli3 W CHHTE3, CpaBHEHHE, 0000IeHUE, CHCTEeMATH3AIlHIo,
BBISIBJICHUE MPUYMHHO-CIICACTBEHHBIX CBSI3€H — Ui WM3YYEHUS CBOWCTB BEIIECTB M XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbBIC
METO/IbI IIO3HAHUS — HAOJIIO/ICHHE, U3MEPEHHE, MOJICITUPOBAHKE, SKCIIEPUMEHT (PEaIbHbBIN U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lousarue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasuery 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoaunyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHue aToOMOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKIX diieMenToB J1. 1. ! https://m.edsoo0.ru/7f41837c
Mennene-eBa. CTpoeHue
aTomMa
XuMHUecKasi CBSI3b.
3.2 OKHCIUTEIBHO- 8 Bubmorexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBHTCIIbHBIC PCAKIINHU
bubmuoreka [JOK
Hroro o pasnery 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 bubmorexa LIOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[loBTOpEeHue u yrioyonenue 3HaHUN Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmesl. ["anorens https://m.edsoo.ru/7f41a636
I s :
' PYHIRL -€P https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23| snewemos Vaspynmas Ason foogop i | 7 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
| S s . | , Bk
' . PYTIEL poA https://m.edsoo.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 htts://m.edso0.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemntecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
, Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Ponp xumuu B 1 bu6mmoreka [IOK
KM3HM 4YesloBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeTomax mMo3HaHUs B 1 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUN U TIPUEMBI 1 bubnuorexa [JOK
obparienus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Uucrele BemecTBa 1 cMecu. CriocoObl bu6mmoreka [IOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 <<Il’3a3z[eneHI/Ie cﬁeceﬁ (Ha mpumepe 1 bubmorexa IOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bu6miorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa 1 bu6mmoreka [IOK



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
https://m.edsoo.ru/ff0d2d50

BelecTB. XUMUYecKasi GopMyIa.
BajieHTHOCTh aTOMOB XMMHYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTENbHAA aTOMHAd Macca.

bubmuorexa [JOK

1 OTHOCHTEJIbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COEIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemectsa. Moib. bu6mmoreka [JOK
MogsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUS IPOTEKAHUS bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XUMUYeCKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Buraucienuns konuaecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanms XuMuaeckux
18 peaKHHIE) (Co:IH/IHeHI/IS{ pasioKeHus bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIIMKJIOTIETUCT. 0606yI;IleHI/Ie u Bu6miorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BerecTBa 1 XUMHUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bubnnorexka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS BuGmnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus: KUCI0poia B
23 nabopaTopun fnpOMHmneHI:{(iTn. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TormnmBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI Zro bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MIpeI0TBPALCHUS
[TpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u I():061/1paH1/Ie bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BeecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
Bogopona. [I[pumeHenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme Bu6morexa LIOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY BuGmnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B
35 dOusnvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
MHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputesb.
37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmorexa [IOK
pacTBOpbl. MaccoBast 10J1s1 BeIeCTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTruyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHast pabora Ne2 o reme bubmuorexa [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KiIacCUpUKAIs, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 HUE Y XUMHUYECKHUE CBOUCTB
41 K;;y;reHLI: OCHOBHI)?: u S bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubmuoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kinaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
. ‘ OCJ)'I; ((Scpezz)HHe)e HOMeHKHaTZEa, . BuGmmorexa LOK
I bl TTOJTY9ICHHUS, XUMHUCCKU
. - https://m.edso00.ru/00ad9474
CBOICTBA
[IpakTuueckas padborta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
r
8 sancensn neoprammiccian. Brmorer LLOK
. p https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edso0.ru/00ad9cb2
K 6ota Ne3
5 "Ocomie iscent neopranicexix biGorer LLOK
o P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
IT
5L | umamacsa snewenton,Lomma 0 Brmorer LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
n .
€pPUOINYECKUN 3aKOH U BuGmorexa LOK
52 Ilepuonuueckas cucrema

XUMHYECKHUX 3eMeHTOB JI. 1.

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

53 [lepuoapl, rpymnimbl, MOATPYIIIIHI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 060JIO‘-ICKU Butmnorexa LOK
95 aToMoB 3J5ieMeHTOoB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [[. bubnnoreka [JOK
U. MenneneeB — yuéHblil, menaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHnas xumuyeckas CBs3b Brbmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XuMU4ecKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHast bubmuorexa [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS Bubmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC bubnmuorexa [JOK

peakmuu

https://m.edso0.ru/00adb076
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bubmuoreka [JOK

64 OKUCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
o | ermmmerionteiome |
CBS3Ey https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O600111IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINAS 3HAHUI https://m.edso0.ru/00adb33c
67 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK
CHUCTEMATH3AIUs 3HAHWM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pa3oBaTe/bHbIC
padoThI padoTshI pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XxuMu4eckux 3nementos 1. 1. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHH
2 EBOIZCTB XiMI/I‘leCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buinl XMUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HaHWI OCHOBHBIX pa3/elioB Kypca
8 Kmacca»

6 Krnaccudukanus XuMuueckux 1 bubmuoreka [JOK
peaKIuii o Pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
ITousiTHE O CKOPOCTH XUMHUUECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIUIX
IlonsTHE 0 XUMHUYECKOM Bu6morexa LIOK
8 paBHOBecH#. DaKTOPHI, BIHUSIOIINE 1

Ha CKOPOCTb XUMUYECKON pPEeaKINU

https://m.edso0.ru/00adc28c
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1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OxucIuTeNnHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 ILI/IC(IJ)OHI/IaI_II/II/I.pCI/IJIBHBIe U cia0ble bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHe 0 ruIpoIU3e conei bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
[TpaxTrueckas padora Ne 1.
16 <<PI')CHIGHI/I6 3KC1'IpepI/IMeHTaJ'II)HLIX Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nucconnanysa. XUMUYECKUE https://m.edso0.ru/00addecO
pEaKIuy B PacTBOPAX)»
18 OO01mmas xapakTepuCTHKA TaJIOTeHOB. bubnmoreka [JOK
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XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 €CKHE CBOMCTBA, IIOJIyUYEHHE,
RMITECICHE CEOHCTEA, TOTYHEHH https://m.edsoo.ru/00ade104
IIPUMEHEHNE
IT e 6ota Ne 2 eme
20 «IEI)ziTHZH(;IKCa:OIjinJ; KI/ICJ‘I::B;[ . bubmmorexa LIOK
YEHIT S S0 ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTB»
B
21 xmscexax peastai, con o buGiorera LIOK
PeAIIL, A https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B U30bITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
Haxoxnenue cepsl u eé bubnnorexka [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHUE CBOMCTBA CEPBI
CepoBoiopo/1, CTpOeHHE,
24 q)nrs)nqefmiei XI/IIIZ\)/[I/IIICCKI/IG Brbmiorexa LIOK
5 https://m.edsoo.ru/00ade802
CBOMCTBa
O .C )
25 duacere n xmecne Brmorer LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBaA, IPUMEHEHHE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
0
OCHOBE l'IpOMBII_HJ'IfHHOl"O crioco0a BuGmiorexa LIOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOe 3arpsa3HEHNe
OKpY>Karollen cpeibl

https://m.edsoo.ru/00adec8a
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COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoU I0JIU

bu6mmoreka [IOK

27
BBIX0JIa MPOYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmesl. A3or,

28 acIIpOCTPAHEHUE B IPUPOLE bubmmorexa [JOK
Pactipoctp PHPOAC, https://m.edso0.ru/00adeeab
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XHMHYECKHE CBOMCTBA, ITOJyUYCHUE bubmmorexa LIOK

’ i https://m.edsoo.ru/00adf004
Y IPUMEHEHNE
IT 0 Ne 3
o | Dot e
yqu 13V https://m.edsoo.ru/00adf180
€ro CBOMCTB

31 A30THas KuCioTa, €€ pru3ndeckKue u bubnnorexka [JOK
XAMUYECKHE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

o | s e
yAo0p ’ . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
(6)) .0 \%

33 (p(())cc(%)(()) pHaﬂKISII:?n((I:;): q)qc))lfl):ﬂ(qez::ne u Bu6miorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [JOK

ynobpenuii. 3arpsisHeHne
MIPUPOIHOM cperbl hocdhaTamu

https://m.edsoo.ru/00adfc20
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35

Yraepon, pacripocTpaHEHHE B

npupoae, Gpuznueckue u
XUMHUYECKHE CBOICTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcupsl yriaepona, ux pu3snveckue

U XMMHYECKHE CBOMCTBA.
DKosornyeckue npoodIeMsl,

CBs3aHHBIC C OKCUAOM YTrJji€epoaa

(Iv)

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

37

38

39

40

VYrospHasa KUCIIOTa U €€ COJIU

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHune yriaekucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHaanBHBIe MIOHSATHS 00
OpraHNYCCKUX BCIIECCTBAX KaK O

COCAUHCHUAX YIiIepoda

erMHI/Iﬁ " €ro COCAUHCHU A

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢c

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bu6nmoreka [JOK
https://m.edso0.ru/00ae054e

bu6nmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTuueckas padorta Ne 5.

Pemenne OKCIICPUMCHTAJIBHBIX

3aj1a4 110 TeMe «BaxHenIme

HEMCTAJJIbI U UX COCOUHCHUS)

bu6mmorexa [IOK
https://m.edso0.ru/00ae0bf?2

42

43

KonTponbnas padorta Ne3 o teme
«Baxaelne HeMeTauIbl 1 UX

COCOAUHCHUA»

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —

bu6mmorexa [IOK
https://m.edso0.ru/00ae0e18

bu6mmoreka [JOK
https://m.edso0.ru/00ae103e
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. @u3ndyeckre CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DNEKTPOXUMHUECKUN Psijt Bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beraucnenus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
N https://m.edso0.ru/00ael1156
peakiuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TPUMECH
46 [TonsiTHE O KOPPO3UM METAIIOB Bubmiorexa LIOK
https://m.edso0.ru/00ae1278
47 [IlenouHbIE METAIIIBI bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcHbl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJbLUI U MarHui https://m.edsoo.ru/00ael15e8
50 Baxnelinme coenMHEHNS KIS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK
YCTpaHEeHUS https://m.edso00.ru/00ae1886
53 IIpakTruyeckas pabora Ne 6 o Teme bubnuorexa [IOK

"YKEcTKOCTh BOABI 1 METOILI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHUs"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA 1 bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o6 Keneso https://m.edso0.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (II) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3a1a4 1o TeMe «Bakneliimne https://m.edsoo.ru/00ae3de8
METaJJIbI U UX COSAUHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJCPKUT IPUMECH. BoraucieHust https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakiuu
61 O06o001meHre U CHCTEMAaTH3aIIHS
3HAHUH
KonTponbnas pabota Ne4 mo Teme
62 «BaxueHme MeTaIbl ¥ UX
COCIUHCHHUS
63 BemecTsa u maTepuaisl B bu6mmoreka [JOK

MOBCEIHEBHON XU3HU YEI0BEKA

https://m.edso0.ru/00ae3f50
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XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1
OKpYKaroIIel cpebl https://m.edso0o.ru/00ae4270
65 Ponb xumun B periennn 1 bubmuorexa [IOK
9KOJIOTMYECKUX MpoliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHue u 1 bubnnorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
cHCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., Octpoymos WU.I"., Cnaakos C.A., AknuonepHoe oomiectBo «M3aarenbctBo «IIpocBemienuey

» Xumus, 9 knacc/ I'abpuensna O.C., OctpoymoB WU.I"., Cnaakos C.A., AkuuonepHoe oomiectBo «M3marenbctBo «lIpocBemenne»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

e [loypouHoe mIaHMPOBAHUE U METOJAUYECKUE peKOMeHauu K yaeOnuky Xumus, 8 kinacc/ ['abpuensua O.C., OctpoymoB W.I"., Cnagkos

C.A., AxmmonepHoe o0miectBo «M3narensctBo «IIpocBemenuey

e [loypouHoe TUIaHMPOBAHUE U METOAMYECKUE PeKOMEHAAINH K yueOHuky Xumusi, 9 kimacc/ I'abpuensn O.C., Octpoymos WN.I"., Cnaakos

C.A., AKHI/IOHepHOG 06IJ_IGCTBO «31aTenbCTBO ((HpOCBeH_IeHI/Ie»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bu6nuoreka [JOK

https://m.edsoo.ru
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