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Pa0ouas nporpamma no yue0HoMy npeamery « Xumus» 8-9 kiaaccol

1. IosacHuTeALHASA 3aNIMCKA.

[Iporpamma Mo XMMHUHM Ha YpPOBHE OCHOBHOTO OOILEro 0Opa3oBaHMs COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOECHHUSI OCHOBHOHN 00Opa30BaTeIbHOM MPOrpaMMbl OCHOBHOTI'O OOLIETO
obpazoBanusi, npencraBieHHeix B ®I'OC OO0, a Takke Ha OCHOBE (QenaepalbHON paboyeit
IpOrpaMMbl BOCIIUTaHUSA M € Y4ETOM KOHIEHIMM NpenoAaBaHus ydyeOHOro mnpeamera «XUMHUS» B
o0Opa3oBaTenbHBIX opranm3anusx Poccuiickoit denepamnmu.

[Iporpamma mo XumMuM Ja€r IpeAcTaBIeHHE O ILesX, oOIell crparerun oOydeHws,
BOCIIUTAHUSI ¥ Pa3BUTHA OOYYArOIIMXCS CpPEACTBAMU Y4eOHOro IMpeaMeTa, YCTaHABIUBAET
00s13aTeNbHOE NPEAMETHOE COJEepKaHUe, IpelycMaTpUBAaeT paclpelielieHHe ero Io KiaccaM Hu
CTPYKTYPHUPOBAaHME IO pa3zeiaM U TeMaM IPOrpaMMbl 110 XMMHH, OIPEIEISIeT KOJIMYECTBEHHBIE U
Ka4eCTBEHHBIC XapPaKTEPUCTUKHU COIEP)KaHMs, PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTh H3Y4YCHHUS
XUMHU C Y4ETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBsI3€H, JIOTMKM y4eOHOro Iporecca,
BO3PACTHBIX OCOOEHHOCTEH O0YYaroLIUXCsl, ONpenessieT BO3MOXKHOCTH MpenMeTra sl peau3aluu
TpeOOBaHMI K pe3ylbTaraM OCBOCHHS OCHOBHOW 00pa30BaTelIbHOM NpPOrpaMMbl Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHusl, a TaKKe TPeOOBAaHUN K pe3ysbTaTaM OOyueHHs XMMHMU Ha YpPOBHE
Heleld M3ydyeHHs IpeIMeTa W OCHOBHBIX BMJOB  Yy4e€OHO-TIO3HABATEIILHOW  JESITEIbHOCTH
00y4aroLIerocs o OCBOCHUIO Y4eOHOT0 COJIep KaHMsL.

3HaHWe XUMHUH CIIY’)KUT OCHOBOH Uil ()OPMHUPOBAHUS MHPOBO33PEHHs O0y4aromerocs, ero
HpPEe/ACTaBICHUN O MaTepUalbHOM E€IMHCTBE MHpA, BAXXHYIO POJb MIparoT (opMUpyeMble XUMHEH
IIPEJCTABICHNUS O B3aUMOIIPEBPAILCHUAX 3HEPrUM M 00 3BOJIIOLMM BELIECTB B MPUPOAE, O IMYTSIX
pelIeHus rI100aIbHBIX POOJIEM YCTOHYHNBOIO PA3BUTHUS UEJIOBEYECTBA — CHIPbEBOM, SHEPIeTHUECKOM,
MUIIEBOM U 9KOJIOTHUECKON 0€30MacHOCTH, MPO0IIeM 3/[paBOOXpaHEHHSL.

N3yuenne xumun:

CIIOCOOCTBYET peaH3aliil BO3MOXKHOCTEH Uil CaMOpa3BUTUS M (POPMHUPOBAHUS KYIIBTYPbI
JMYHOCTH, €€ o0uiel 1 (PyHKIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHPOBAHUE MBILIUIEHUS U TBOPYECKUX CHOCOOHOCTEH OOydarommxcs,
HaBBIKOB UX CAMOCTOSTENILHON yueOHOU NesSTeIbHOCTH, IKCIIEPUMEHTAIBHBIX U MCCIIEI0BATEILCKUX
YMEHHUH, He0OOXOAUMBIX KaK B TIOBCEAHEBHOM KU3HU, TaK U B IPOPECCUOHATILHON EATEIIbHOCTH;

3HAKOMUT CO CIEUU(PUKOI HAyYHOTO MBIIUIEHUs, 3aK/IabIBA€T OCHOBBI 1I€JIOCTHOTO B3I/
Ha €JMHCTBO TIPUPOABI U YEJIOBEKa, SBJSIETCS OTBETCTBEHHBIM JTarioM B (OPMHUPOBAHUU
€CTEeCTBEHHO--Hay4YHOU TPAMOTHOCTH 00yYarOLHXCs;

CHOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAyYHBIM 3HAHUSM,
K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B AKOJIOTMYECKOE 00pa3oBaHue 00yUArOLIHXCS.

JlaHHbple HampaBiieHHs] B OOy4Y€HUM XHMMUHU OOECHEeuMBAIOTCS CHEUU(UKON Ccoaepx aHUs
y4eOHOro IpeaMera, KOTOpBIN SBJISETCS NMeJaroruueck aJanTHPOBAHHBIM OTpakeHHeM 0a30Boi
HAayKU XMMUH Ha ONPEIEIEHHOM JTale €€ pa3BUTHUSA.

Kypc XxuMum Ha ypoBHE OCHOBHOIO OOLIEro 0Opa30BaHUS OPHUEHTHPOBAH Ha OCBOCHUE
00y4aromMMHUCS CUCTEMbI TEPBOHAYAIBHBIX MOHATUI XMMHH, OCHOB HEOPraHMYECKOW XUMHH H
HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX IOHATHI OpPraHNYECKON XUMHH.

CrpykTypa colepKaHHsl MpOrpaMMmbl M0 XUMHHM CPOPMHPOBAHA HAa OCHOBE CHCTEMHOIO
noaxoAa K € uzydeHuro. CozuepikaHue CKIIaJbIBA€TCS U3 CUCTEMBI TOHATUN O XMMUUYECKOM DJIEMEHTE
U BEIIECTBE W CHCTEMBbl MOHATUH O XHUMHUYecKoll peakiuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpPraHW30BaHbl [0 MPUHLHUILY IIOCIEAOBATEIBLHOIO PAa3BUTUS 3HAHUN HAa OCHOBE TEOPETUYECKUX
IIPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa /1. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHHS O CTPOCHHMH aTOMa U XMMUYECKOU CBS3H;

— MpeJICTaBIIEHUH 00 ANIEKTPOIUTUYECKOMN TUCCOIMAIINY BEILIECTB B PaCTBOPaX.

Teopernueckne 3HaHUSA PAaCCMATPUBAIOTCS HAa OCHOBE DMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEAOBATENBHO OT OJAHOTO YPOBHS K JPYrOMYy, BBIIOJIHSS
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(GYHKIMHM OOBSCHEHUS] UM NPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U BO3MOXHOCTEH MPaKTHUYECKOTO
IPUMEHEHUS U MIOTY4YEHUS U3y4acMbIX BEIIECTB.

OcBoeHue mpPOrpaMMbl IO XHMMHUH CIOCOOCTBYET (OPMHUPOBAHMIO HPEACTABICHUSA O
XUMHUYECKON COCTAaBJIIOLICH HAy4yHOW KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOM IPUPOABI,
LICHHOCTHOTO OTHOUICHMS K Hay4yHOMY 3HAHUIO M METOJaM II03HaHusA B Hayke. M3ydeHue xummn
IPOUCXOUT C TPUBJICYCHHEM 3HAHMHA M3 paHee M3YYCHHBIX y4eOHBIX MpeameroB: «OKpyKaromun
Mup», «buonorus. 57 knacce» u «dusmka. 7 kaace.

[Ipy M3yueHHH XUMHU MPOMCXOAUT (HOPMHPOBAHHE 3HAHUI OCHOB XMMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IIPAKTUUECKON NEATEIbHOCTH YeJIOBEKa M KaK OJHOIO U3
KOMITOHEHTOB MHUPOBOI KyJIbTYpbI. 3a/1a4a y4eOHOTO IpeIMETa COCTOUT B ()OPMUPOBAHUN CHUCTEMBI
XMMUYECKUX 3HAHUH — BaXHEWIIMX (DaKTOB, MOHATHUM, 3aKOHOB U TEOPETHUUECKHUX IOJIOKEHUH,
JOCTYIHBIX 0000IIeH MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HAYKH, B PUOOIIEHUN K HAYYHBIM
METOJIaM MO3HaHMsI IPU M3YYEHHH BELIECTB U XMMHUYECKUX peakuui, B (POPMUPOBAHUU U PA3BUTHU
MO3HABATEIbHBIX YMEHHH HM WX [PUMEHEHMH B  y4eOHO-TIO3HABAaTeNbHOW U y4eOHO-
UCCJIEI0BATENbCKOM JEATeNIbHOCTH, OCBOCHUM MpaBHJ 0e30IacHOro OOpalleHusl ¢ BEIIeCTBAMHU B
IIOBCEIHEBHOM JKU3HMU.

IIpy u3ydyeHUM XMMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAUCHUE
pUOOpeN Takue LEH, KaK:

— (opMHpOBaHHE HHTEICKTYaJbHO Pa3BUTON JIMYHOCTH, T'OTOBOH K CaMO0Opa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSATEIILHOMY NPHHATHIO PEUICHUH, CIIOCOOHOW aIanmTHpOBAaThCS K OBICTPO
MEHSIIOIINMCS YCIIOBUSM JKU3HH;

— HAmpaBJICHHOCTh OOYYEeHUS Ha CHCTEMaTHYeCKOe TPHOOIIeHHE OOYyJalommxcst K
CaMOCTOSATEJILHOM TO3HABAaTEJIbHON JAEATeIbHOCTH, HAyYHBIM METOJaM IO3HaHUs, (HOPMUPYIOIIUM
MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHH;

— oOecrieyeHUe YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaIOUIMMUCS —ONbITA
pa3Hoo0pa3HON JIeSTENbHOCTH, IO3HAHUS W CaMOIIO3HAHMSI, KIIIOUEBBIX HABBIKOB (KIIHOYEBBIX
KOMITETEHIIHI ), UMEIOLNX YHUBEPCAIbHOE 3HAUCHHE JUIS PA3IMYHbIX BUJIOB JEATEILHOCTH;

— (opmupoBanue o0mEeH (PYHKIIMOHATHPHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quciie yMEHUH OOBSICHATh U OLIEHUBATH SIBICHHS OKPYKAIOIIEro MUpPA, UCIOJIB3Ys 3HAHUS U OIBIT,
MOJTy4YEHHbIE [TPU NU3YUYEHUN XUMHHU, IPUMEHSTh UX IIPU PELIeHUH Ipo0IeM B IOBCEAHEBHOM KU3HU U
TPYAOBOU JESTENbHOCTH;

— (opmupoBaHue y 0OydarOUIMXCS T'YMaHUCTUYECKMX OTHOLIEHWH, NMOHMMaHUS LIEHHOCTHU
XMMUYECKUX 3HAHUM A7 BBIPAOOTKM SKOJOTMYECKH 11€71eco00pa3sHOro TMOBeNeHHs B OBITY U
TPYZAOBOM AESATEIBHOCTH B LIESIX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAOIIEH IIPUPOTHOM CPEIBI;

— pa3BUTHE MOTHBAIIMM K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha
OCHOBE YCBOEHHS OOIIIEUYEIOBEUECKUX LIEHHOCTEH, FTOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Ipoduiisd u
HAalpaBJIeHHOCTH JajbHENIero o0yyeHusl.

OO1wee 4yKncaO 4acoB, OTBEAEHHBIX I M3YyYEHHs] XMMHMM Ha YpPOBHE OCHOBHOIO OOIIETro
oOpa3zoBanus, coctaBnsieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezaeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).



2. Conep:kanue y4eOHOr0 npeaMera, y4eOHOro Kypca (B ToM 4ucjie BHEYPOUHOI
NAeATeJbHOCTH), Y4eOHOT0 MOYJIsI

8 kiace

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuu. Ponp XUMUM B JKM3HH YEIOBEKa. XHMMHS B CHUCTEME Hayk. Tena u
BelecTBa. @U3NUeCKUe CBOWCTBA BEIIECTB. ArperarHoe cocTosiHue Beuects. [lonsTue o Meromax
no3HaHus B XuMuU. Yuctelie BemecTBa U cMmecu. CriocoObl pa3esieHus CMecei.

ATOMBI 1 MOJIEKYJIbl. XUMUYECKHE 371eMEHThl. CUMBOJIBI XUMUUYECKHX 371€MEHTOB. [IpocThie
U CJIOXKHBIE BEIIeCTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumunyeckas Gpopmysa. BaaeHTHOCT aTOMOB XMMHUECKHUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BemectB. OTHocuTenbHass atoMHas wmacca. OTHOCHUTENbHass MOJIEKYJsIpHAs Macca.
MaccoBast 10J11 XUMHAYECKOIO 3JIEMEHTA B COCIMHEHHH.

Kommuecto Benjecta. Mounb. MossipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MACCHI U YUCiIa
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tel mo hopMynaM XUMHUYECKHX COSTUHEHHI.

dusznueckue M XUMUYECKHUE SIBJIICHUS. XHUMHUYECKas peakius U e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BelIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccuduxamuss XUMUYECKUX peakiuil
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYAOH, MpaBuUiamMH pabOThl B Jaboparopuu W TpuEMaMu
oOpaiieHusi ¢ J1abopaTOpHBIM O0OpYIOBaHHEM, HM3yUYE€HHE U OINUCaHUuE (U3MYECKUX CBONCTB
00pa3IloB HEOPraHMYECKUX BEIIECTB, HaOMoneHNEe (pu3nUecKuX (IIaBJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KUIICHHE M KOHJEHCAIMs BOJABI) U XMMHUYECKUX (FOpEHHE CBEYH,
MIPOKAIMBAaHWE MEIHOM MPOBOJIOKU, B3aUMOJCHCTBUE MeJla C KUCIOTON) sIBIICHUM, HAOIIOIEHUE U
OMKCaHHUE MPHU3HAKOB MPOTEKAaHUS XUMHYECKHX PEaKInil (pa3ioKeHUe caxapa, B3aUMOJICHCTBUE
CEpPHON KHCJIOTHI C XJOpPHIOM Oapusi, paszioxkenue ruapokcuaa memu () mpm HarpeBanuwm,
B3aMMOJIeicTBHE kene3a ¢ pactBopoM coiu menu (1), uzydyenne cnocob6oB pa3aeneHusi cMecei: ¢
MOMOIIbI0 MarHuTa, (WIbTPOBAHUE, BBHIMApUBAHUE, TUCTUIUIALMS, XpoMaTorpadus, MPOBEICHHE
OUMCTKH TIOBAPEHHOM CONM, HAONIOJICHWE U ONHUCAaHHWE pe3yJbTaTOB IMPOBEJICHUS OIbITA,
WJUTFOCTPHUPYIOLIETO 3aKOH COXPaHEHUSI MACChI, CO3/IaHUE MOJIEJIEH MOJIEKYJ (IIapOCTEPIKHEBHIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmeck razoB. CoctaB Bo3myxa. Kucmopos — 3J€MEHT W MPOCTOE BEIIECTBO.
HaxoxneHue kucimopoaa B mpupofe, Gpusndyeckrue U XUMUYECKHE CBOMCTBA (peakiMu TOPEHHUS).
Oxcupnpl. Ilpumenenune kuciopoga. CrnocoObl MOIy4YeHUS KHCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoga B mpupoae. O30H — amioTpomnHas MoauduKanus
KHCIJIOPOJIA.

TemnoBoit >hdexT XuMUYecKol peakiuu, TEPMOXUMHUYECKHE YpaBHEHHS, OK30- H
OHIOTEPMUYECKHE peakiuuu. TOIIMBO: yrojiib W MeETaH. 3arpsA3HEHHE BO3/yXa, YCHIICHUE
MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIOS.

Bogopon — anemeHT u npoctoe BeuecTBo. Haxoxxienue Bogopoaa B npupoje, puznueckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MosTydeHus. KucioTer u comu.

Mosnsipablii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM.

Odusnyeckue cBoMcTBa BoAbl. Boxa kak pactBoputenb. PactBopbel. HacelmieHHble u
HEHACHIIIICHHBIC PACTBOPHI. PAaCTBOPHUMOCTH BEIIECTB B BOJC. MaccoBast 107151 BEIIECTBA B PACTBODE.
Xumuueckue cBoMcTBa BoJbl. OcHoBaHuUs. Poib pacTBOpOB B MpUpOJEe U B KU3HU YEIOBEKA.
KpyroBopot Bojs! B mpupojie. 3arps3HeHue TpupoaHbIX Boj. OXpaHa U OYHCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmueckux coeaumHeHuid. Oxcuapl. Knaccudukauss OKCHIIOB:
coyieoOpa3yrorire (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHbIE) U HecosieoOpa3yromue. HomeHkmaTypa
OKcUJI0B. DU3NYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaoB.

OcnoBanus. Knaccudukamuss ocHOBaHWI: WIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanui. @u3nyeckMe M XHMHUYECKHE CBOMCTBAa OCHOBaHMi. llomyuyenue
OCHOBAHMH.



Kucnotel. Knaccudukanus kucior. Homenkmarypa kucior. Ou3ndeckue U XUMHUYECKUC
cBoiicTBa kucior. Psan akruBnoctu metauioB H. H. bekerosa. [lonmyuenue Kucior.

Comu. Homenkiarypa coseil. @usznyeckue M XMMHUYECKUE CBoWcTBa cosei. [lomyuenue
COJIEH.

['eneTnyeckas CBA3b MEXKIYy KIIACCAMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpeJeNIeHHEe COJepKaHUs KHCIOpOAa B BO3JAyXe, IMOJIyYeHHE, COOMpaHHeE,
pacrio3HaBaHME M HW3YyYEHHE CBOWMCTB KHCIOPOJA, HAOIIOJACHHWE B3aUMOICWUCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHUS U TpEKpalleHHs] ropeHust (moxapa), 03HAaKOMIJICHHE C
o0pa3iaMu OKCHIOB U OMHMCAaHUE UX CBOMCTB, MMOJIydeHHE, COOMpaHne, pPaCO3HABAHUE U U3YYEHUE
CBOKMCTB BOjiopojia (FOpeHHE), B3auMojeicTBUE Bojaopona ¢ okcugoMm Memu (l1) (Bo3MoxkHO
UCIIONIb30BaHUE BUJCOMATEPHUATIOB), HaONIOJIeHHE O0O0pa3lloB BEMIECTB KOJIMYECTBOM 1| MOJIb,
UCCIIEIOBaHHE OCOOEHHOCTEW  pAcTBOPEHHS BEIIECTB C  Pa3IU4YHONM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM [JOJIEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJBI C MeTauIaMU (HATPHUEM M KaiblKeM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HCCIIEOBaHHE O0Opa3L0B HEOPraHMYECKHX BELIECTB pPa3IMYHbIX KJIACCOB,
HaOO/IeHUE M3MEHEHUS] OKPAaCKM WHIUKATOPOB B pPacTBOpax KHUCIOT U IeJIoyel, h3ydyeHue
B3auMoieiicTBust okcuaa meau (1) ¢ pactBopoM cepHOI KMUCIOTHI, KUCIOT C METa/NIaMU, PEaKIIUi
HEWTpanu3aluu, MoJy4YeHue HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METajlla IPyTUM U3
pacTBOpa COJM, pEIICHUWE OHKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BakHelmme KIiaccsl
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoamyeckasi cucrema xumu4yeckux 3iemenrtos /I, WU.
MenpeneeBa. CtpoeHue aTroMoB. XUMHYeCKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakumuu

[lepBbie MOMBITKU KJIaCCH(PHUKAIUU XUMUYECKUX AyieMeHTOB. [IoHsATHE O TpyIax CXOIHBIX
AJIEMEHTOB (ILIE€JI0YHBIE U I1IE€JI0YHO3EMENbHbIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(poTepHbIe OKCUABI U TUAPOKCUIBIL.

Ilepnonnueckuit 3akoH. llepuogmyeckas cucremMa Xxumudeckux diemMeHtoB /[I. M.
MenneneeBa. Kopotkomepuonnas u imHHomepuonHas ¢opmbl Ilepuoanueckoil cucTeMbl
xumuueckux anemeHtoB J[. W. Menneneea. Ilepuonsl u rpynnbl. DuU3HUECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHsl. CTpoeHHE 3JE€KTPOHHBIX
obOoouek atoMoB TmepBeix 20 xuMmMudeckux osiaemeHTOB Ilepumommueckoir cucremsr J[. U.
MengeneeBa. XapakTepuCTHKa XUMHUYECKOIO 3JIEMEHTa MO ero nojoxeHuto B llepmonnueckoit
cucteme /1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUs pajnyca aTOMOB XMMHYECKHX 3JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u Ileproanueckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTUku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumuaeckas CBSI3b. KoBanenrtnas (monsipHas U HEMnoJIsipHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb okucieHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipoiiecchl okucienus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

M3Yy4YeHHE 00pa3lloB BEUIECTB METAJUIOB U HEMETAIJIOB, B3aUMO/ICHCTBHE THIPOKCH 1A IMHKA
C pacTBOpaMH KHUCIOT U IIeJIoYeil, NpPOBEJEHHE OMbITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS).

Meostcnpeomemmnuwie ceasu

Peanuzamust MexnpenMeTHBIX CBSI3€H MpPU M3YyYEHUU XUMHUU B § KJacce OCYIIECTBIISIETCS
yepe3 HCI0JIb30BaHUE KaK OOIMX €CTeCTBEHHO--HAyYHBIX MOHATUM, TaK U MOHITUH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.



OO1u11e ecTeCTBEHHO--HAYYHbIE TOHATHA: HayuHbIH (aKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAJIN3,
CHHTE3, KiacCU(UKAIMsI, TEePUOJUYHOCTh, HAOIIOJACHUE, OSKCIEPUMEHT, MOJACIHUPOBAHHUE,
U3MEpEHUE, MOJIIIb, SIBIICHUE.

@dusuka: Marepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIWJ, H3O0TOIBI,
pPalMOAaKTUBHOCTb, MOJEKYJa, AJIEKTPUUECKUI 3apsj], BEIIeCTBO, Telo, OO0BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (M3WYECKHE BEIMYUHBI, CIUHUIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, runpochepa, MUHepasbl, TOPHbIE OPO/IbI, IOJE3HBIE UCKOMAEMBIE,
TOIINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XUMHYeCKasi peakusi

[lepmonnueckuit 3akoH. llepuogmueckas cucrema xumudeckux »sgemMeHtoB [ WM.
MengeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMMUYECKUX 3JIEMEHTOB
HEepPBbIX TPEX MNEPUONOB, KalWs, KaJblMg M MX COCIUHEHUH B COOTBETCTBUM C IOJOXKEHHUEM
2JIEMEHTOB B lleproanyeckoi cucteMe u CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XMMHUYECKOM CBSI3M. THIBI KPUCTALIMYECKUX pPEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILLIECTBA OT THIA KPUCTAIINYECKON PEIIETKN U BU/Ia XUMUUECKOH CBSI3H.

Knaccuukanus u HOMEHKJIAaTypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSILUXCS K Pa3IMYHbIM KJIaccaM HEOPraHUYECKUX COEIMHEHUMN, TeHETUYECKas CBSI3b
HEOPraHMYECKUX BEIIECTB.

Knaccuukanuss XUMUYECKUX pEaKIUid M0 pa3iIMyHbIM MpU3HAKaM (110 YUCIy U COCTaBYy
Y4YacTBYIOUIMX B PEAKLUU BELIECTB, 10 TEMJIOBOMY 3(h(eKTy, IO U3MEHEHUIO CTENIeHEH OKUCIIEHUS
XUMHUYECKHUX 3JIEMEHTOB, TI0 OOPAaTUMOCTH, 10 YYACTHIO KaTalln3aTropa). IK30- U SHIOTCPMHUICCKHE
peaKMU, TEePMOXUMUYECKUE YPAaBHEHUS.

[lonatne o ckopocTH XuUMHUYECKOoW peakuuu. [loHsTe 00 OOpaTHMBIX M HEOOPATUMBIX
XUMHUYECKHX peakiusx. [IoHsATHEe 0 rOMOTeHHBIX M IeTeporeHHbIX peakuusax. [loHsaTue o karanuse.
[TonsiTe 0 XMMHYECKOM paBHOBecuHU. DaKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKON pEaKkINU U
MI0JIO’KEHNE XUMHUYECKOTO PAaBHOBECHSL.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUM, JJEKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBbHON peakuuu. CoCTaBlieHWE YpaBHEHMHM OKHUCIIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCTOIb30BAaHUEM METO/1a AJIEKTPOHHOIO OalaHca.

Teopust >7ME€KTPOIUTUYECKON IAUCCOLMALMHU. DJIEKTPOJUTHI U HEEKTPoJauThl. KaTnonsl,
AQHUOHBI. MeXaHU3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUJAMH XUMUYECKOW cBs3u. CTeneHb
nucconanuu. CUIIbHBIE U Cl1a0ble 3JEKTPOTUTHI.

Peakuyuu moHHOTO OOMEHa. YCIOBHS NPOTEKAaHUS pPEaKUil MOHHOIO OOMEHa, MOJHbIE U
COKpAaIlEHHBbIE MOHHBIE ypaBHEHHMs peakuuil. CBONCTBa KHCIOT, OCHOBaHM M COJIE B CBETE
MIPEACTABICHHI 00 AJIEKTPOIUTUYECKON nuccormalnuu. KauecTtBeHHbIe peakiiuu Ha HOHBL. [loHsaTue
0 TUAPOJIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEJISAMH KPUCTANIMYECKHX PEIIETOK HEOPraHMYEeCKUX BEUIECTB —
METaJIJIOB U HEMETAIJIOB (rpaduTa 1 anmasa), CI0KHBIX BEHIECTB (XJIOpUIa HATPHS ), UCCIIeI0BaHUE
3aBHCUMOCTH CKOPOCTH XHMHYECKOM peakluu OT BO3JACHCTBUS pa3lIU4HBIX (AKTOPOB,
UCCJIEIOBAaHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Ipolecca AMCCOLUAIMN KUCIIOT,
miesioued M cojedl (BO3MOXHO HCIOJB30BaHUE BHUAECO MAaTEPUAOB), IPOBEJECHHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKaHMUsI peakuil HOHHOro oOMeHa (oOpa3oBaHHE OcCajKa,
BBIJICJIEHUE Ta3a, oOpa30BaHHE BObI), OMBITOB, WILIIOCTPUPYIOIIUX NPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pPEaKUUi (FOpeHHe, peaklUu paszloKEHUs, COEIUHEHUs), pacrno3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAa4ECTBEHHBIX pEaKUMd Ha HOHBI, pELIECHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtajibl 1 MX cOeJUHEHUS

OO6mass xapakTepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEepHbIE
crenieHd okuciaeHus. CTpoeHMe M (HU3UUECKUE CBOWCTBA MPOCTHIX BEHIECTB — TaJIOTCHOB.



XWMHYECKHE CBOWCTBA Ha TNpHUMEpe XJopa (B3aUMOJEHCTBHE C MeETajUlaMH, HEMeTaUIaMH,
menaoyaMu). XiopoBogopoa. ComnsHast KHCI0Ta, XUMUYECKHE CBOMCTBA, MOJIyuYeHHE, IPUMEHEHHUE.
JleiicTBue Xxjopa M XJOpPOBOJOpOJAa Ha OpraHu3M desloBeka. BaxHellmme xyopuabl U MX
HaXOXKJICHHE B IIPUPOJIE.

OOmas xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CtpoeHue W (PU3MUECKHE CBOMCTBA IMPOCTBHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKALIMM KUCIOPOAA U cepbl. XMMHUYECKHE CBOMCTBA CEPBI.
CepoBonoponi, cTpoeHue, GU3ndecKrue 1 XUMUIeckue cBoiictBa. OKCHIBI Cepbl KaK MPeACTaBUTEIN
KUCIOTHBIX OKcHJoB. CepHas KucioTa, (U3MYECKMEe M XUMHUYECKHE CBoiicTBa (00mue Kak
NPEJCTaBUTEINS KJacca KHUCIOT W crenuduueckue). XUMUYECKUE PEaKIfH, JIeKAlIue B OCHOBE
IPOMBIIIJICHHOTO clloco0a MoixydeHus: cepHoll kuciotel. Ilpumenenue cepHoit kuciaotel. Conu
CepHOI KHUCIIOTHI, KaUeCTBEHHAs peakuus Ha cynbdar-uoH. Haxoxaenue cepbl U e€ CoeIMHEHUH B
npupojie. XUMHUYECKOEe 3arps3HEHHE OKPYXKAIOWIEH Cpelbl COSIMHEHMSIMHU cepbl (KHCIOTHbBIE
JIOK]IH, 3arpsi3HEHUE BO34YyXa U BOJOEMOB), CIIOCOOBI €0 MPEA0TBPAILEHNUS.

OOmast xapakrepuctuka »3ieMeHTOB VA-rpynnbel. OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapaKTEpHBIEC CTETIEHU OKUCIICHUS. A30T, pacpoCTpaHeHHE B IPUPOJE, (PU3NUECKHE U XUMUIECKUE
cBoiictBa. KpyroBopor azora B mpupone. AMMHAK, €ro (pu3MuecKue W XUMHUYECKUE CBOMCTBa,
nojy4yeHue u npuMmenenue. Com aMMOHHMS, UX (PU3NYECKHE U XUMHUECKUE CBOKCTBA, TPUMEHEHHE.
KavecTBeHHass peakiyst Ha HOHBI aMMOHMs. A30THas KHUCJIOTa, €€ NOJydeHue, (U3UYecKue H
XUMHYECKHE CBOiicTBa (OOImME Kak TMPEeICTaBUTENsl Kiacca KHUCIOT M CHEHU(HYECKHE).
Vcnonb30BaHue HUTPATOB U COJIEM aMMOHHUS B Ka4eCTBE MMHEPAJIbHBIX yI0OpeHHH. XUMHUUECKOe
3arps3HEHUE OKPYXKAIOMIEH cpelnbl COCAMHEHUSMH a30Ta (KUCIOTHBIE JOXIW, 3arps3HEHHE
BO3/1yXa, MOYBbl U BogoéMoOB). Docdop, amnorponnsie Moaudukanuu dochopa, Guzndeckue u
xumudeckre cpoictBa. Oxcun docdopa (V) u docdhopHast kucnora, GpusmdecKkue U XUMUIECKHE
CBOWCTBa, nosyyeHue. Mcnonb3oBanue pocdaroB B kKaueCTBe MUHEPAIBHBIX YA0OPEHHA.

OOmast xapakrepuctuka 3meMeHTOB |VA-rpynmel. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEHM OKUCICHUA. YTJIEepoJl, auIOTPONHbIE MOIM(UKALMK, PAaCIpPOCTPAHEHUE B
npupose, puU3nYecKue U XUMHYecKHe cBoicTBa. Ancopbuus. Kpyrosopot yrieposa B mpupoje.
Oxcuapl yrieposaa, ux (pu3nuecKkue M XUMHUYECKHE CBOWCTBA, NEHCTBHE Ha >KHUBbIE OPraHU3MBI,
NOJyYeHHe W MPHUMEHEHHE. DKOJOrm4yeckue mpoOiembl, CBsi3aHHbIe ¢ okcuaom yraepoaa (1V),
TUIOTe3a II100aJIbHOTO MOTEIJICHUs KIIMMaTa, MapHUKOBBINA 3(h(dekT. YronpHas KUciIoTa U e€ ColH,
X (U3MYECKHEe U XMMHUYECKHE CBOICTBA, MOJlydeHHE M NpuMeHeHne. KauecTBeHHAs peakiusi Ha
KapOoHaT-MOHBI. VMcnonb30BaHne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO3HCTBE.

IlepBoHauyanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHUSX YIiepoia
(MeTaH, 3TaH, YTHUJICH, AllCTUJICH, ITAHOJ, TIIMIEPUH, YKCyCHasi KUCIOTa). [IpupoHbie NCTOYHUKH
YIJI€BOAOPOAOB (Yroiib, MPUPOIHBIN ra3, He(Th), NPOAYKTHI UX NepepaboTkH (OEH3MH), UX POJIb B
ObITYy M TpoMbIIUIEHHOCTH. [loHSATHE O OWMONIOTMYECKM Ba)KHBIX BEIIECTBaX: JKHpax, OenKax,
yIJIeBOAAX — M MX pPOJM B JKU3HU deJoBeka. MarepuaabHOe €IMHCTBO OpPraHMYECKHX U
HEOPTraHMYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usndeckue M XUMHUECKHE CBOWCTBA, IOJIYy4Y€HHE U MpPUMEHEHHUE.
Coenunenus kpeMHus B npupojie. O6mue npencrasienus o6 okcuae kpemuus (1V) u kpemHueBoi
kucnote. CUIIMKAThl, UX UCIOJIB30BaHUE B OBITY, B IPOMBINUIEHHOCTH. BaxkHel e cTpouTeabHbIe
MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. I[Ipobrmembr Oe3o0macHOTro
UCIIOJIb30BAaHUS CTPOUTENBHBIX MAaTEPUAIIOB B IOBCETHEBHOMN YKHU3HH.

Xumuueckuii IKcnepumennt:

u3yuyeHne o0pa3lloB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPHUI-HOHBI M HAOIIOJCHHWE TPU3HAKOB HMX TPOTEKAHUS, OTBITHI,
oTpakaromue (U3NYecKue W XMMHUYECKHE CBOMCTBAa Tajlor€HOB M UX COEIMHEHHH (BO3MOXHO
HCIIOJIb30BaHUE BUJEOMATEPHUATIOB), O3HAKOMJIEHHE C oOpaslaMu XJOpUIOB (TaJIOT€HU[OB),
O3HaKOMJIEHHE C o0pasnamMu ceppl W €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB),  HAONIOACHHE  TIpollecca  OOyIJIMBaHUS ~ caxapa  MOJ  JCHCTBHUEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI, M3yYCHHE XHMHUYECKHUX CBOMCTB pa30aBICHHON CepHOI



KHUCJIOTHI, MPOBEJEHUE KAueCTBEHHOW pEaKIMM Ha Cylb(paT-MOH M HaOJIOJIeHUWE IpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKMMHU CBOMCTBaMHU a3oTa, ¢ochopa W HX COCTUHEHUH
(BO3MOXXHO HCIIOJIL30BAHKME BHUCOMATEPUATIOB), 00pa3liaMu a30THBIX M (OCHOPHBIX YIOOpEHUH,
NoJIy4eHue, coOupaHue, paclo3HaBaHUe U U3yYCHHE CBOMCTB aMMHaKa, TIPOBEICHNE KaueCTBEHHBIX
peaxkiuii Ha MOH aMMOHUS U (hocdaT-uOH U U3YUYEeHUE NMPU3HAKOB UX MPOTEKaHUs, B3aUMOICHCTBHE
KOHLEHTPUPOBAHHON a30THOW KHUCIJIOTBI C MEJbIO (BO3MOXHO MCIIOJIb30BAHUE BHUIEOMATEPUATIOB),
U3y4YeHHUE MOJesiel KPHUCTaUNIMYeCKUuX pPemEToK anmasa, rpadura, QyinepeHa, 03HaKOMIICHHE C
IPOIIECCOM  aJIcCOpOLMU  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M yCTPONCTBOM
POTUBOra3a, MOJIyueHUEe, coOMpaHue, pacro3HaBaHHE U W3YYEHHE CBOMCTB YIJIEKHUCIIOrO rasa,
NPOBE/ICHUE KAYECTBEHHBIX pEaKkIHii Ha KapOOHAT M CHIIMKAT-UOHBI U W3YYEHHUE MPU3HAKOB HMX
IIPOTEKaHUs, O3HAKOMJIEHHWE C NPOAYKUMEHW CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BaykHel11e HeMeTallIbl U UX COEIUHEHUS».

MeTaJuibl M UX COeIMHEHUS

OOm1ast XapaKTepUCTUKAa XMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHMHU UX TTOJI0KEHUS
B Ilepuogmueckoit cucreme xumuueckux sieMeHTOB J[. M. MennmeneeBa u CTpOEHHsS aTOMOB.
CrpoeHue MmetauioB. MertauMueckass CBA3b U METAJUIMUECKas KPUCTAIIMYECKasl pPeléETKa.
ONEKTPOXUMHUYECKUN P HAOpsDKEHUM MeTaiwioB. Pu3nueckue M XMMHYECKHE CBOMCTBA
metauioB. OOmme crnocoObl moiydeHus MeTaiuioB. [loHSATHE O KOPpPO3WM METaJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTanb, YyryH, AIOPATIOMUHUN, OpOH3a) M HX
IPUMEHEHUE B OBITY U IPOMBILIIIEHHOCTH.

[lenounble MeTaIbL: TOJIOkKEHUE B llepronnueckoll cucteMe XMMUYECKUX 3JE€MEHTOB /.
H. MenneneeBa, CTpOEHHE HX aTOMOB, Haxo)kaeHUEe B mnpupozae. dusznueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U THAPOKCUABI HaTpusd U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[IlenouHO3eMeNbHBIE METAIUIBI MATHUN U KalbIUil: nojoxenue B lleproanyueckoit cucreme
xuMmuueckux snemMeHtoB J[. M. MeHpneneeBa, CTpOCHHME MX aTOMOB, HAXOXKICHUE B IPHUPOJE.
®u3nueckue U XMMHYECKHE CBOWCTBA MarHusi M Kalplus. BaxkHelinue coeauHEHUs KaabLus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuil: nonoxenue B Ilepumonnueckoir cucreMe xumuyeckux osnemeHTtoB J[. WM.
MenzeneeBa, CTpoeHUE aroma, HaxoxkjaeHue B npupone. dusnueckue U XMMHUYECKHE CBOWCTBA
anoMuHus. AM(poTepHbIe CBOMCTBA OKCHJIA U THJIPOKCHAA AITIOMUHUS.

Kenezo: mnonoxenune B Ilepuonuueckont cucreme xXumudyeckux osnemeHtoB J[. .
MenneneeBa, CTpOEHUE aTOMa, HAXOXKIEHUE B mpupoje. PU3NyYeCKue U XMMHUYECKHE CBOMCTBA
xene3a. Oxkcuapl, rujapokcuabl U conu sxenesa (ll) m xemeza (Ill), ux cocraB, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C 00pa3liaMM METAJUIOB U CIIaBOB, UX (PM3UUECKUMH CBOMCTBAMHU, U3yUCHHE
pe3yabTaTOB KOPPO3HH METAJIIOB (BO3MOXKHO HCIIOIB30BaHHUE BHJIEOMAaTEpHaoB), 0COOCHHOCTEN
B3aUMOJICHICTBUS  OKCHAA KalbLMsi W HaTpus C BOAOM  (BO3MOXHO  HCHOJIb30BAHUE
BUJICOMATEpHAIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOABI, IpoOlecca TOPEHUs Kenesa B
KHCJIOpo/ie (BO3MOXHO HCIOJIb30BAHNE BUIEOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUS Kau€CTBEHHBIX
peakiuii Ha WOHBI: MarHus, KaJblUs, alOMHHUS, IHHKa, xene3a (1) u xenesa (M), meau (I1),
HAOIIO/IEHUE U OINHKCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU HATPHSI, Kadus U KaJabIIHs
(BO3MOYHO HCITIOJIb30BAHHE BUJIEOMATEPHUAIIOB), UCCIIeOBaHNE aM(DOTEPHBIX CBOMCTB T'MIPOKCHIA
QIIOMUHHUS U TUJIPOKCHJA LIMHKA, PEIIEHUE JKCIIEPUMEHTANBHBIX 3a7ad Mo Teme «Baxheimme
METaJIJIbl U UX COEITUHEHUS.

XuMHuS M OKpYKaLIas cpeaa

BemectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHM3HM ueloBeKa. be3omacHoe MCnojib30BaHUE
BEIIECTB M XWUMHYECKUX peakiuii B ObiTy. IlepBas momomb Npu XUMHUECKHUX OXOrax u
OTpaBJICHUSIX.

XUMHUUYECKOe 3arps3HEHUE OKPY)KaoLeH cpelsl (TpenenbHas JOMYCTHMas KOHIIEHTpAIUs
BeniecTs, ganee — [1/1K). Pons XxuMuu B perieHuu 3K0J0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:
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n3ydeHne o0pasIoB MaTepruaoB (CTEKIIO, CIIABbl METAILIOB, TIOJIMMEPHBIC MAaTEPHUAIIB).

Meosicnpeomemnvle cea3u

Peanmzanust MEXNpeIMETHBIX CBS3€H MpPU M3yYCHHH XUMHUHU B 9 KIIACCE OCYIECTBIISCTCS
4Cpe3 HUCIIOJIBb30BAHUC KaK O6H_II/IX C€CTCCTBCHHO-HAYUYHBIX HOH?ITI/II>'I, TaxK U HOHHTHﬁ, ABJIAOIINUXCA
CHCTEMHBIMHU ISl OT/ICIBHBIX MPEJMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAYUHBIC MOHATHS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, KiIacCUUKAIMs, TEPUOJUYHOCTh, HAOIIOJACHHUE, OKCIEPUMEHT, MOJCIHUPOBAHHUE,
U3MEpEHUE, MOJICIb, SIBICHUE, TAPHUKOBBIN (P PEKT, TEXHOTOTHUS, MaTepPHATIBL.

®dusmka: MaTepusi, aToM, OJJIGKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIHWJ, H30TOIIbI,
PaanOaKTUBHOCTD, MOJICKYJIA, BHGKTpI/I‘-IeCKI/If/'I 3apsan, IMPOBOOHUKHU, MOJIYIIPOBOJHUKH,
JMDJICKTPUKA, (OTOIIEMEHT, BEIIECTBO, Tello, O0BEM, arperaTHOe COCTOSHUE BEIIECTBA, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJUTMUECKAsT PEIIETKA, CIUIABbI, (U3NICCKUE BEIHYMHBI, CIAHUIIBI
U3MEpPEHUs, KOCMHUYECKOE ITPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunres, apixaHwe, Owochepa, IKOCHCTEMa, MHHEpPAIbHBIC YIOOPCHHS,
MUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HCKOITAeMEIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

3. IInanupyemMble pe3yJbTaThl 0OCBOCHHS Yy4eOHOI0 nMpeaMeTa, yuedOHOro Kypca (B
TOM 4YHCJIe BHEYPOYHOH 1eSITeIbHOCTH), Y4e0HOT0 MOIY.JIsl

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJabTaThl OCBOEHHSI IPOrpaMMbl OCHOBHOTO 0OOIIero o0pa3oBaHUs
JIOCTUTAIOTCS B X0Jie 00y4eHHs XUMHUHM B €MHCTBE Y4e€OHOH M BOCIIUTATENBHOU JIEATEITLHOCTH B
COOTBETCTBUU C TPATUIUOHHBIMU POCCUHCKUMHU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMM, TPUHATHIMH B OOIIECTBE MpaBUJIaMH M HOPMAaMU IOBEJCHHUS U CIIOCOOCTBYIOT
IpoleccaM caMOIO3HaHMsL, CAMOPA3BUTHSI U COLIMATTU3ALINN O0YyYaOIUXCSL.

JINYHOCTHBIE pPE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM TO3UTUBHBIX ILIEHHOCTHBIX OPUEHTALMH M pPACHIMPEHUE ONbITa JEATEIIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpuoOTH4YECKOro BOCIIMTAHUSA

LIEHHOCTHOTO OTHOLIEHMSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAay4YHOMY
HACJIEIUIO, TOHMMAaHUS 3HAUYEHHUS XMMHMUYECKON HayKh B JKU3HM COBPEMEHHOTO OOIlecTBa,
CIOCOOHOCTH BJAJETh JOCTOBEPHOM HH(OpMaIMei O MepeqoBbIX TOCTHXKEHUSX M OTKPBITHAX
MHUPOBOH ¥ OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpONCTBE MUpa
1 00IIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MIPEJICTABICHUS] O COLMAIBHBIX HOpPMax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE, KOMMYHHKaTUBHOM KOMITETEHTHOCTH B 00LIECTBEHHO TIOJIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPYECKOW W JPYrUX BHJIAX JEATENbHOCTH, TOTOBHOCTH K
pa3zHOOOpa3HONW COBMECTHOM JAESTEIbHOCTU IPH BHINOJHEHUHM Y4eOHBIX, MO3HABaTENbHBIX 3ajJad,
BBIIOJIHEHUH XWMHUYECKUX OKCIEPUMEHTOB, CO3JaHMM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
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B3aMMOINIOHMMAHHUIO W B3aWMOIIOMOIIM B TpoIllecce 3TOH Y4eOHOH NesATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEJICHUE U MOCTYNKHA CBOUX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHM MOCTYIKOB;

3)IIeHHOCTH HAYYHOT'O NO3HAHMS:

MHUPOBO33PEHUYECKUE  MPEACTaBICHUS O  BEIIECTBE W  XHMHUYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKHM U COCTABJISIONIME OCHOBY A
MOHUMAHUS CYIIHOCTH Hay4YHOW KapTHUHBI MUpA, MPEICTaBICHHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUSL IPUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C MPUPOJAHOU CPEAOH, O PONM XUMHH B MO3HAHUU
3TUX 3aKOHOMEPHOCTEI;

MO3HABATEIPHBIC MOTHBBHI, HAINPABICHHBIE HA TIIOJTYYCHHE HOBBIX 3HAHUH TIO0 XUMHH,
HeoOXoauMmble Uil  OOBSICHEHHS HAOMIOaeMbIX MPOLECCOB M SIBJICHHM, I03HABATEIbHOM,
WH(OPMAIIMOHHON M YUTATEIBCKON KYJIbTYPBI, B TOM YHCJIE HaBBIKOB CAMOCTOSITEIILHON pabOThI C
yu4eOHBIMU TEKCTaMHM, CIPABOYHOM JIUTEpPaTypOd, JOCTYNHBIMH TEXHHUYECKUMHU CpEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHUIO, JIO003HATENBbHOCTh, FOTOBHOCTh M CIIOCOOHOCTH K
€caM000pa30BaHUIO, TIPOCKTHOM W HCCIICIOBATEIILCKON JIEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBIEHHOCTU U YPOBHs 00y4YEHUS B JajbHEHIIEM;

4)dopMupoBaHus KyJIbTYPbl 310POBbS:

OCO3HaHUE IIEHHOCTH KH3HU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3[I0POBBIO, YCTAHOBKHU
Ha 3JIOPOBBIA 00pa3 JKW3HH, OCO3HAHWE TIOCICACTBUH W HENPHUITHE BPEAHBIX IPUBBIYCK
(ynotpeOneHusi ankoroiis, HApPKOTUKOB, KYpEHHs), HEOOXOOUMOCTH COOIOJCHHUS TpPaBUI
0€30MacHOCTH MPU 0OPAIEHNH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY M pEabHOM KU3HU;

5)TpynoBOro BOCHIUTAHUA:

HWHTEpEC K MPAKTUYECKOMY M3YUYCHHIO MpodecCuil U Tpyaa pa3IMuHOIO POJa, YBaXKEHUE K
TPYAy U pe3ylbTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHMIA TI0 XMUMHUH, OCO3SHAHHBIN BBIOOP MHIMBUAYAIBHON TPACKTOPUU MPOIOJIKCHHSI 00pa30BaHUS
C Y4€TOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCIenHoN MpoPecCHOHATIEHON JESTENFHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHH,
TOTOBHOCTD aJJaliTUPOBATHCS B MPOPECCUOHANBHON Cpefie;

6)7K0J10rM4eCKOro BOCIUTAHUSA:

HKOJIOTHUYECKH I1eJIecO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK MCTOUYHUKY KU3HHM Ha 3emiie,
OCHOBE €€ CyIIEeCTBOBaHUS, MOHUMAHHE IIEHHOCTH 3J0pPOBOTO M 0€30MacHOro oOpasza >KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 37I0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIOJIEHUS MpaBUJl OE30MaCHOTO TOBEACHHS NPH paboTe C BEIIECTBAMH, a TaKXKE B
CUTYaIIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MMOTy4aeMble TIPU U3yUYE€HUU XUMHH, IS PEIICHUs 3a/1ad,
CBS3aHHBIX C OKpYXKalolleld MPUPOJHONW CpeloW, MM TOBBIIIEHUS YPOBHS HKOJIOTHMYECKOM
KYJIbTYpbI, OCO3HAHHUS TJIOOAJIHHOTO XapakTepa SKOJOTMUECKHX MPOOJeM M MyTeH HUX pelIeHUs
MOCPEACTBOM METOJOB XUMHH, HKOJOTUYECKOTO MBIIUIICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPe3yAbTaTOB BBIACIAIOT 3HAUYMMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIlEHAayYHble MOHATUS (3aKOH, TEOpHs, MPUHLUIM, TUMOTe3a, (PakT, CUCTeMa,
MPOILIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHWM M3 3THUX MPEAMETOB (hOPMHUPOBATH MPEACTABICHHUE O
[EJOCTHOW HAay4YHON KapTHHE MHpa, M YHHUBEpCAIbHbIE y4eOHBbIe NEUCTBHS (TIO3HABaTENbHBIC,
KOMMYHUKaTHBHbIE, PETYJIATHUBHBIE), KOTOpbIE 0OecreynBaroT (POpMHUpPOBAHHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIIbHOCTH.

Ilo3naBaTenbHBIC YHHBEPCAIbHBIE Y4eOHbIE 1eHCTBHS

ba3soBble JJjornueckue aAeMcTBUA:

YMGHI/ISI HCIIOJIb30BAThH HpI/IéMBI JIOTHYCCKOTO MBIIIJIICHUA HpI/I OCBOCHHNHN 3HaHPIf/IIZ
paCKpBIBaTB CMBICJI XUMHNYCCKUX HOHSITI/Iﬁ (BBII[CJISITB nx xapaKTepHLIe HpI/I3HaKI/I, yCTaHaB.HI/IBaTB
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B3aMMOCBSI3b C APYIMMHU MOHATHUAMU), UCIIOIb30BATh MOHATUA U1 OOBACHEHUS OTAENbHBIX (DAKTOB
U SIBJICHUH, BHIOMPATh OCHOBAHMS W KPUTEPHH JJIs KiIacCU(UKAIMM XMMHUYECKHUX BEIIECTB M
XMMHUYECKHX peaklUi, YCTaHaBIMBAaTh NPUYUHHO-CIEICTBEHHBbIE CBSI3U MEXAy OOBEKTaMU
U3y4YEHHSI, CTPOUTD JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, 10 AHAIOTHN ), IENIaTh
BBIBOIbI M 3aKJIIOUCHMUS;

yYMEHHUE TMPHUMEHATh B IPOLECCe NMO3HAHUS MOHATHA (TpEAMETHBIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCIOJIb3yeMble B XUMHM, IpeoOpa3oBbIBATH IIHPOKO
NpUMEHSeMble B XMMHU MOJENIbHBIC TPEACTABICHUS — XUMHYECKUI 3HAK (CHMBOJ 3JIEMEHTA),
XUMHYecKass (opMyJa U YpaBHEHHE XUMHMUYECKOM peakUuu — TpU pelIeHuH y4deOHo-
MIO3HABATENBHBIX 3314, ¢ YY4ETOM ITHX MOJENIBHBIX MPEICTaBICHUH BBISABISATH U XapaKTEPU30BaTh
CYLIECTBEHHbIE NPU3HAKU M3YYa€MbIX OObEKTOB — XMMUYECKHUX BELIECTB U XUMHUYECKUX PEAKIIMH,
BBISBIIAITH OOIME 3aKOHOMEPHOCTH, IPHUYMHHO-CIICICTBEHHBIE CBSI3U M IPOTHBOPEYUS B H3y4aeMbIX
nporeccax U siBIECHUSX.

Ba3oBble ucciegoBaTebcKue 1eicTBUS:

YMEHHUE HCIOJIb30BaTh IOCTABJICHHBIE BONPOCHI B KaueCTBE HHCTPYMEHTA IO3HAHMS, a
TaKKe B KadyeCTBE OCHOBHI Ui (OPMHPOBAHUS THUIOTE3bl MO MPOBEPKE NPAaBUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUM;

npuOOpEeTeHHe OIbITa MO IJIAHUPOBAHUIO, OPraHW3allMd W IPOBEICHUIO YUYEHHUYECKUX
9KCIEPUMEHTOB, YMEHHE HaOI0/aTh 3a XOJOM IpOIecca, CaMOCTOSATEIBHO MPOrHO3UPOBATh €ro
pe3ynbTar, (GOpMYIHpPOBaTh OOOOIIEHWS W BBIBOABI IO pPE3yjbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O MPOJETIaHHOM padorTe.

Pa6ora ¢ undopmanmueii:

yMEHHUE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIIPETUPOBATh MH()OPMAIMIO Pa3IMUHBIX BUIOB U
dopM mpencTaBieHUs, MONyYaeMyl0 U3 Pa3HBIX MCTOYHUKOB (HAYYHO-IIOMYISIPHAS JIMTEparypa
XMMHUYECKOI'O COJIepKaHMsl, CIpaBOYHbIE IocoOusi, pecypcsl VHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE NMPUMEHATh Pa3JIMYHbIe METOJIbl U 3aIPOCHI NPU MOUCKE M 0TOOpe MHPOPMALUU U
COOTBETCTBYIOIINX JTaHHBIX, HEOOXOIUMBIX JIJIsl BHIOJHEHHS y4eOHBIX W MMO3HABATEIBHBIX 3a1ad
OTNpeNieNIEHHOr0 THUMa, NPUOOpEeTeHHe OombiTa B O00JaCTH HCMOJIb30BaHUS HMH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJAJ€HHE KYJIbTYpOH aKTHBHOTO HCIOJIB30BAaHUS PA3TUIHBIX
MOUCKOBBIX  CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMalbHYI (OpMYy Tpe/CTaBIEHUS
UHPOPMALMM W WJUTIOCTPUPOBATH peEIIaeMble 3a7addl HECIOKHBIMH CXEMaMH, JharpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIOJb30BaTh W AHAIU3UPOBATH B TpoIrecce y4eOHOW M HCCIIe0BaTENbCKOM
JeSITeIbHOCTH NH(POPMALIHIO O BIUSHUM IPOMBIIIICHHOCTH, CEILCKOT0 X03siCTBa M TpaHCIOpTa Ha
COCTOSIHHE OKPYKAFOIIEH TPUPOTHON CPEIBI.

KomMyHuKaTHBHBIe yHHBepcalbHble y4eOHbIe JelicTBHA:

YMEHHsSI 3ajaBaThb BONPOCH (B XoJe Juasora U (WiIM) JUCKYCCHM) IO CYLIECTBY
oOcyxnaemMoil TeMmbl, (OpMyIUpOBaTH CBOM MPEAJIOKEHHUS OTHOCUTEIBHO  BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTaBIATh MOJyYCHHbIE pe3yabTaThl MO3HABATENBbHON JAEATENbHOCTH B YCTHBIX
M THMCHBMEHHBIX TEKCTaX; JejaTh TNPE3CHTAINI0 pPEe3yJbTaTOB BBITOJHEHHS XUMHUYECKOTO
JKCIIepUMeHTa (71abopaTopHOro OImbITa, JabopaTOpHOl pabOThI MO MCCIEJOBAHUIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

yYMEHUS y4eOHOIro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABAaTENbHON M
UCCIIEIOBATEIIHCKON JIESITETLHOCTH MPH PEIICHUH BO3SHUKAIOIINX MTPOOJIEM Ha OCHOBE y4€Ta 00X
MHTEPECOB U COIJIaCOBAaHUS MO3ULUH (0OCYXAEHHs, OOMEH MHEHHUSIMM, «MO3TOBBIE IITYPMBD»,
KOOPJWHAIIMS COBMECTHBIX JACUCTBUI, OTpeIe]ICHNe KPUTEPHEB 110 OLIEHKE Ka4eCTBa BBITOJHEHHOH
paboThI U ApyTHE).

PeryasiTuBHble yHUBEpPCaAJIbHbIC YUeOHbIE 1eHiCTBHSA:

YMEHHUE CaMOCTOSTENILHO OIpPEENATh LEeNU JeATeTbHOCTH, IIaHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATH U NMPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAEATEIBHOCTD, BRIOMPATh Hanboee
3 PeKTUBHBIE CIIOCOOBI PEIICHUsI YYeOHBIX U TTO3HABATENbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIIATh



13

WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEHCTBUM TMPU BBHINOJHEHUHU 3aJaHUN C YYETOM
MOJIY4YCHHA HOBBIX 3HAaHUHU 06 HN3Yy4aCMbIX 06’b€KTaX — BCHICCTBAX M pPCaKIUAX, OLCHHUBATH
COOTBETCTBUE TIOJYYEHHOTO pe3ylbTaTa 3asBICHHOM 1€, YMEHHUE UCIOJb30BaTh U
AHAJIM3UPOBATb KOHTCKCTEI, IPCAJIaracMbIC B YCJIOBUU 3aHaHHﬁ.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 00s3aTENBHOTO COJAEPIKAHUSA,
YCTaHOBJICHHOTO JaHHOW ¢eaepanbHO pabouell mporpamMmoi, BBIIEISIOT: OCBOSHHBIC
00y4aromMMuUCs HayYyHble 3HAHUSI, YMEHUSI U CIIOCOOBI AeMCTBUM, crierubuieckue sl IpeaMeTHON
ob0nactu «XuMUSA», BUIbl JEATEIBHOCTU IO IOJYYEHHIO HOBOI'O 3HAHHUS, €r0 HHTEpPIIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYalIHsIX.

K xonmy oOydenus B 8 KJjiacce mpenMETHBIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

J PacCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMUUECKHUI
AJIEMEHT, IPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpPOJIHAs M HEOAHOPOJHAs),
BAJICHTHOCTb, OTHOCHUTEJNIbHAsI aTOMHAasi M MOJIEKYJSpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBasi A0Js1 XMMUUYECKOT0 3JIEMEHTa B COCJUHEHUH, MOJIAPHBIA 00bEM, OKCHUJ,
KHCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKUCICHUS, XUMHUECKasi peaKuus,
KJaccu(UKalusl pPeaKkiHid: peakuy COCIMHEHUS, PEaKIUU pa3I0KEHUs, PEaKIUd 3aMEeUICHHS,
peakiuu oOMeHa, IK30- U IHAOTEPMUYECKUE PEaKLUH, TEIIoBOH 3(PQeKT peakuuu, siApo aToma,
DIIEKTPOHHBIN CIIOM aroma, aTOMHasi OpOWTalb, pajuyC aroMa, XMMHUYECKas CBs3b, MOJSApHAs |
HEMOJISIPHAs] KOBAJIEHTHAs CBSI3b, MOHHASl CBSI3b, MOH, KaTMOH, aHUOH, PacTBOpP, MaccoBas A0Js
BeIeCTBA (ITPOLICHTHAS KOHIIEHTpAIsl) B PaCTBOPE;

. WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHMUYECKUX MOHSATUH U NPUMEHSTH 3TU
MOHSATUS [IPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

J UCTIOJIB30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHUS (OpPMYN BeEIIECTB H
YPAaBHEHUN XMMUYECKUX PEAKLUM;

o OTIPEIeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCTUHEHHSX, CTETICHb
OKHCJICHHS JIEMEHTOB B OMHApPHBIX COEAMHEHMSIX, MPUHAIJIEKHOCTh BEIIECTB K OINpeneIEHHOMY
KJIacCy COEOUHEHWH 1o QopMmynaMm, BHJ XHMHUYECKOW CBs3U (KOBaJieHTHass M HWOHHAsA) B
HEOPraHUYECKUX COEANHEHUSX;

. packpbiBaTh cMmbich Ilepuonnueckoro 3akona /. 1. MenneneeBa: 1eMOHCTpUPOBAaTh
MMOHUMaHUE NEPUOJNYECKON 3aBUCUMOCTHA CBOMCTB XMMHYECKHX 3JIEMEHTOB OT UX IOJIOKEHUS B
[Tepuoanueckoi cucTeme, 3aKOHOB COXPAaHEHHs] MacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOraapo;

J ONMCHIBATh U XapakTepus3oBaTh TabnuuHyio ¢opmy Ileproguueckoit cucreMsl
XUMHUYECKUX DJIEMEHTOB: pa3finyaTh MOHSATHS «TJaBHas monarpymnmna (A-rpymma)» U «moOodHas
noarpynna (b-rpynma)», maneie u Ooiblde TEPUOABI, COOTHOCUTH OO0O3HAUEHUS, KOTOPHIE
umerorcss B Tabmune «llepuonuyeckas cuctema xumuueckux aneMmeHToB . M. MenneneeBa» c
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U 3apsn sapa,
oO11ee YUCII0 3JIEKTPOHOB U paclpeIeIeHUe UX 110 3JIEKTPOHHBIM CIIOSIM);

. KIACCU(UIIUPOBATh  XUMUYECKHUE  DJJEMEHTHI, HEOPraHWYeCKHEe  BEIEeCTBa,
XUMUYECKHE peakiuu (MO YMCIy U COCTaBY YYAaCTBYIOIIMX B PEAKLUU BEIIECTB, MO TEILIOBOMY
sddekry);

. XapaKTepu30BaTh (OMHUCHIBATH) OOIME XUMHUYECKHE CBONCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, MOJTBEpXkAasi OINHUCAHHE MPUMEPAMH MOJEKYJSIPHBIX YPaBHEHUU COOTBETCTBYIOLIUX
XUMUYECKHUX PEAKINN;

. IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Ka4E€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX IIPEBPALICHUN B Pa3]IUYHBIX YCIOBUSAX;
. BBIYHUCIIAT OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYKO MAacChl BEILECTB,

MacCCOBYIO HOJJIO XUMHUYCCKOI'0O 3JICMCHTA I10 (bopMyne COCAMHCHUA, MACCOBYIO NOJIKO BCHICCTBA B
pacTBOpPC, MPOBOJAUTDH paC‘-IéTBI 110 YpaBHCHHIO XUMHUYECKOH pCaKknuuu;
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. MIPUMEHATh OCHOBHBIE OINEpPAllMU MBICIUTEIIHON AESITENbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHME, 0000IIeHHe, CHCTeMaTH3alllilo,  KIAacCU(UKALMIO,  BbISIBICHUE  IPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — ISl U3YYECHUSI CBOMCTB BELIECTB MU XUMHUYECKUX PEAKLIHMI, ECTECTBEHHO-
Hay4YHbIE METO/IbI IO3HAHUS — HAOIIOICHIE, U3MEPEHUE, MOCIMPOBAHNE, IKCIIEPUMEHT (peatbHbII
Y MBICJICHHBIN );

. CleoBaTh MpaBUjaM IOJb30BAaHUS XUMHUYECKOW MOCyAod U J1abopaToOpHBIM
000opyI0BaHKEM, a TakXKe MpaBuUiiaM OoOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMU
0 BBIMTOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OTBITOB IO MOJYICHUIO i COOMPAHUIO Ta3000pa3HBIX
BellecTB (BOAOPOJA U KHCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPEesIEHHON MaccoBOil 1oei
pPacTBOPEHHOrO BEILECTBA, IUIAHUPOBATH M NPOBOAUTH XUMHUUYECKHUE OSKCIEPUMEHTHI IO
pacrlo3HaBaHUIO PACTBOPOB IIeNloYei U  KUCIOT C TIOMOIIbIO HMHAMKATOPOB  (JIaKMYC,
dbeHondranenH, METHIOPAHK U IPYTHE).

K xoHiy oOyueHus B 9 kjiacce mpeaMeTHble pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkatb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

. PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHUH: XUMUYECKUN 3JIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, AaHHOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCJICHUS, XUMHUYECKAsl peaklus, XUMUYECKas CBs3b,
TEIIOBOM 3(D(EeKT peakiuu, MOJIb, MOJSPHBIH 00BEM, PacTBOpP, IIEKTPOJHUTHI, HEIICKTPOIUTHI,
JNEKTPONUTHYECKAsT JIUCCOLIMALIMSA, pEeaKUUd HMOHHOrO OOMEHa, KaTaau3arop, XUMHUYECKOe
paBHOBecHe, oOpaTUMbIE U HEOOpaTUMBIE PEAKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCJICHHE W BOCCTAHOBJICHHE, aJUIOTpOnusi, amM(pOTEpHOCTb,
XUMHUYECKast CBSI3b (KOBAJCHTHAs, HOHHAS, METAJUNIMYECKAsl), KPUCTAIINUECKAs PEIIETKa, KOPPO3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeaesbHo gomyctuMas KoHueHtpauus [1JJK
BEILECTBA,

. WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHMUYECKUX MOHSATUH U NPUMEHSTH 3TU
MOHSATUS [IPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

. UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTABJICHUS (OPMYJ BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

. ONpeNeNsiTh BaJE€HTHOCTb M CTENEHb OKHUCIECHUS XUMHUYECKHX JJIEMEHTOB B
COCMHEHUAX PA3JUYHOTO COCTaBa, NPUHALJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy
COCIMHEHUH MO (opMysaM, BHJ XUMHYECKON CBs3U (KOBaJEHTHAs, MOHHAs, METaJUIMuecKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3aps] UOHA M0 XUMHUYECKOH (opMylie, XapaKTep cpeabl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COEAUHEHUM, TUII KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

. packpsiBaTh  cmbicn  Ilepmommueckoro  3akona JI. WM. Menngeneesa wu
JEMOHCTPUPOBaTh €ro TMOHMMAaHHE: ONHUCHIBaTh U XapaKTepU30BaTh TaOIW4Hyl0 (Qopmy
[Tepuonnueckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB: Pa3jIMyaTh MOHATUS «TJIaBHAs moArpymnma (A-
rpynna)» u «mobounas nonarpymnma (b-rpymma)», maneie W OGonbIIMe TEPUOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOPbIE UMEIOTCS B MEPUOAUYECKON TaOJIMIle, C YUCIOBBIMH XapaKTEPUCTUKAMHU
CTPOEHHUSI aTOMOB XHMMHYECKHX JJIEMEHTOB (COCTaB W 3aps sapa, oOIlee YUCIO SIEKTPOHOB U
pacmpeneneHne WX IO DJIEKTPOHHBIM CJIOSM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHECHHUU
CBOMCTB 3JIEMEHTOB M HMX COEJUWHEHUN B MpeJeNax MajblX MEPUOJOB W TJIABHBIX MOATPYII C
YYETOM CTPOEHHS UX ATOMOB;

. KIACCU(UIIMPOBATh  XMMHUYECKHE  DJJEMEHTHI, HEOpraHMYeCKHe  BEIIeCTBa,
XUMUYECKHE peakiuu (MO YMCIy U COCTAaBY YYAaCTBYIOIIMX B PEAKLUU BEIIECTB, MO TEILIOBOMY
b dexTy, Mo N3BMEHEHHIO CTENEHEH OKUCIEHUS XUMUYECKUX JJIEMEHTOB);

. XapaKTepu30BaTh (OMHCHIBATh) 00IME W crnenuduueckue XUMUYECKHE CBOMCTBa
MPOCTBIX U CJIOKHBIX BELIECTB, MOATBEPKAAsl OMUCAHUE MPUMEpPAMU MOJEKYISIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIN;

. COCTAaBJIATh YPABHEHHS JJIEKTPOJMTUYECKOW JHCCOLMALMUA KHUCIIOT, IIEJIOYENd U
COJICH, TIOJHBIE W COKpAIIEHHBIE YpaBHEHHUS PEAKIMid HOHHOTO OOMEHA, YpaBHEHHUS PEaKIni,
MOATBEPKAAIOIINX CYLIECTBOBAHUE N'€HETUUECKON CBSI3U MEXK/y BELIECTBAMHU PA3JIMYHBIX KJIACCOB;
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o PacCKpBIBaTh CYITHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIX PEAKIU TOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajiaHCca ATHX PEaKIni;

o IMPOrHO3UpPOBATH CBOIICTBa BCIHICCTB B 3aBUCHUMOCTU OT UX CTPOCHHA, BO3BMOKHOCTU
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3JINYHBIX YCIOBUSX;

. BBIUHC/IATH OTHOCHUTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMUYECKOTO 3JIEMEHTa 10 (OopMyJie COeIMHEHHsI, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKOHN pEaKIim;

J coONrofaTh TpaBWJIa IOJB30BAHMS XHMHUYECKON TMOCYAOH H JIabOpaTOPHBIM
o0opyoBaHuEM, a TAKXKE MPaBUiIa OOpAIEHNS C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIUSIMH T10
BBINOJIHEHHUIO JTAOOPATOPHBIX XMMHUYECKHX OIBITOB IO IMOJYYCHHIO W COOMPAHHUIO ra3000pa3HbIX
BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

o MPOBOJIUTH PEAKIIMHU, IIOATBEPKIAFOIINE KAaUECTBECHHBIH COCTAB Pa3IMYHBIX BEIICCTB:
pacrio3HaBaTh OMNBITHBIM IYTEM XJIOpUI-, OpoMHI-, HOIHMI-, KapOoHaT-, ¢ocdar-, CHUIMKAT-,
Cy.]'lb(i)aT-, THAPOKCUA-UOHBI, KATUOHBI aMMOHHWA U MOHBI U3YUYCHHBIX MCTAJIJIOB, MMIPHUCYTCTBYIOIINC
B BOJIHBIX PAaCTBOPaxX HEOPTaHUYECKUX BEUICCTB;

o INPUMCHATH OCHOBHBIC OIICpalnun MBICJIUTEIHLHOU JACATCIIPHOCTH — aHAJIU3 U CHUHTCE3,
CpaBHCHHC, O606HICHI/IC, CUCTCMATU3alUI0, BBIABJIICHHUC NMPHYMHHO-CJICACTBCHHBIX CBsI3Eel — JJIA
U3yUYCHHsI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIHi, €CTECTBEHHO-HAYYHBIC METOJIbI MO3HAHUS —
HaOII0IeHUE, U3MEPEHUE, MOJICIIMPOBAHNE, IKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH ).
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4, TemaTnueckoe NJAHHPOBAHME C YKa3aHHEM KOJIUYECTBA aKaJJeMHYeCKHX
4acoB, 0TBOJHUMBIX Ha OCBOEHHE KAK/I0i TeMbl, BO3MOKHOCTH HCII0/IHL30BAHUS 110 ITOI TeMe
90P u HOP

8 ki1acc

®dopma peanuzanuu

KosanuectBo DJIeKTPOHHbBIE
BOCIUTATEIbHOIO
Ne aKaJeMUYeCKUX (uu¢posbie) yueoHO-
NMOTEHINAJIA TeMbI
n/n Tema/pa3znen 4acos, MeTOINYeCKHUe
OTBOIUMBIX Ha MaTepuabl
OCBO€HHE TeMbI
Pa3znea 1.1lepBoHavajibHble XUMHYECKHE TIOHSITHS
Hcnonb3oBanue
XuMus — BaKHas
BOCITUTATEIBHBIX
o0nacTb .
) BO3MOKHOCTEMN
11 | CCTECTBO3HAHMSA U bubnnoreka [JOK CONEpIKAHMS TEMbI
" | mpakTU4YecKou https://m.edsoo0.ru/7f41837c p
yepes 1noadop
JICATCILHOCTH COOTBETCTBYIOIINX
yeJioBeKa o
3a/1a4 JUIsl pelIeHus
Hcnonb3oBanue
BOCITUTATEIHHBIX
15 BO3MOYKHOCTEN
BemectBa u bu6mmoreka [JOK
1.2 . COJIep’KaHus TEMbI
XUMUYECKHE PEaKIINU https://m.edso0.ru/7f41837c
yepes noadop
COOTBETCTBYIOIINX
3a/1a4 JIsl pelIeHus
Hroro no paszneny 20
Pa3nes 2.BakHeiilmme npeacTaBUTe I HEOPraHHYECKUXBEIEeCTB
IIpumMeHeHue Ha
ypoke
WHTEPAaKTUBHBIX
dbopm paboTHI C
6 00y4aromuMucs:
21 Boznyx. Kucnopon. bubmuorexa [JOK I/IHTZ;IJ'IGKT ATTEHBIX
) IToustue 06 oxcumax https://m.edsoo.ru/7f41837c Hrpy
b
CTUMYJTHP YFOIIIHX
MO3HABATEIIbHYIO
JeATeTLHOCTh
2.2 | Bonopoa.Ilonstue o 8 bub6nuoreka [IOK [Ipumenenue



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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KHCJIOTaX U COJISAX

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

IpYIIOBON pabOTHI
Wi paboThI B Tapax

Bona. PactBopsl.
2.3 | [Toustue 00
OCHOBaHHUSX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

Hcnons3oBanne
BOCIIUTATCIBLHBIX
BO3MO>KHOCTEH
COJIepKaHUsI TEMbI
yepe3 moadop
COOTBETCTBYIOIINX
3a/1a4 U1 perieHus

OCHOBHBIE KIaCChI
2.4 HEOPraHUYECKUX
COCIMHEHUN

11

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

[IpumeHenue Ha
ypoKe
MHTEPAKTUBHBIX
dhopm paboTHI C
00yJarouMuUCS:
WHTEIIICKTYaTbHBIX
urp,
CTUMYJTHPYIOIITHX
MO3HABATEIIbHYIO
JESTSIILHOCTD

Hroro no pasacity

30

Paznen 3.1lepuoanuecknii 3axkoH u [lepuoanyeckasi cucreMa XMMUYECKHUX 3JIEMEHTOB
. U. MenaeneeBa. CTpoeHue aToM0oB. XUMHYecKasi ¢BsA3b. OKUCIUTEIBHO-
BOCCTAHOBHUTE/IbHbIE PeAKINH

[Iepnoanueckuit Hcnonws3oBanue
3aK0H U BOCIIMTATEIbHBIX
Ilepuomndueckas 7 BO3MOKHOCTEHN
3.1 CI/ICTCE/[a XUMHAYECKAX bubmiorexa HOK COJZIEPKAHUS TEMBI
' https://m.edsoo.ru/7f41837c P
sanemenTos JI. 1. yepe3 moa0op
MeHnneneena. COOTBETCTBYIOIINX
Ctpoenue atoma 3a/1a4 JJI perieHus
Ucnonp3oBanue
BOCIIMTATEIbHBIX
XUMHUYECKasl CBA3b. 8 BO3MOKHOCTCI
39 OKHUCIUTEIHLHO- bu6mmoreka [JOK CONCPIKAHMS TEMbI
' BOCCTAaHOBHUTEIbHbBIC https://m.edsoo.ru/7f41837c P
yepe3 moa0op
peakiuu
COOTBETCTBYIOIIUX
3a/1a4 JJI perieHus
Wroro no pazmeny 15
3
PesepBHOE Bpemst
OO0111e€ KOJIMYECTBO YaCOB 68

10 IPOrpaMMe

9 kJjacc



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
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KonuyectBo ®opma peanusanuu
DJIeKTPOHHbIE
Ne aKaJeMH4ecK BOCIIMTATEJIbHOI0
(uudposbie)
n/ Tema/pa3znen HX YaCOB, NMOTEHIIUAJIA TEeMbI
oOpa3oBaTe/ibHbIE
n OTBOJAUMBIX CCVDORI
HA OCBOEHUE pecyp
TeMBbI
Pa3znes 1.BeniecTBO M XUMHYECKHE PeaKIIUU
[IpumeHeHue Ha ypoke
[ToBTOpenue u WHTEPAKTUBHBIX (popm
yriIyOJIeHHE ) bubmmoreka [JOK paboThI ¢ 00YUYAIOIIUMUCS:
1.1 | 3HaHUN OCHOBHBIX https://m.eds00.ru/7f41a6 | UHTEIUIEKTYyAJIbHBIX UID,
pazzenoB Kypcea 8 36 CTUMYJIUPYIOLIUX
KJjlacca M03HABATEJIbHYIO
JIeATEIbHOCTh
Hcnone3oBanue
OcHoBHBIE BOCITUTATEIBHBIX
3aKOHOMEPHOCTHU 4 bubmorexa HOK BO3MOYKHOCTEH COJEpKAHUS
1.2 https://m.edsoo.ru/7f41a6
XUMHUYECKHUX 36 TEMBI yepes noadop
peakuuit — COOTBETCTBYIOIIMX 3a4a4 JUIst
perieHus
DNEKTPOIUTHYECK [IpumeHeHne IPYIIIOBOM
ast IUCCOLIMALIN. 8 bu6mmoreka [IOK paboTHI WiIM pabOTHI B TIapax
1.3 XuMmuyeckue https://m.edsoo.ru/7f41a6
pEeaKiuu B 36
pacTBopax
Hroro no
17
paszueny
Pa3nen 2.HemeTa/uibl M X COETMHEHUSA
[Ipumenenue Ha ypoke
OGuan P b
XapaKTepHCTHKa WHTEPAaKTUBHBIX (popm
4 bubmmoreka [JOK paboThl ¢ 00yUYaIOIIUMUCS:
XUMHUYECKHUX
2.1 https://m.edsoo.ru/7f41a6 | UHTEIUIEKTYaIbHBIX UID,
snemeHToB VIIA-
36 CTUMYJIUPYIOIIUX
I PYIIEL MO3HABATENIbH
lNanorenst o
JeSATETbHOCTh
Ob6mmas Hcnonws3zoBanue
XapaKTEePUCTHKA BOCITUTATENbHBIX
p p 6 bubmuoreka [JOK o
XUMHUYECKHUX BO3MOKHOCTEH COJEp>KaHMs
2.2 https://m.edsoo.ru/7f41a6
snemeHToB VIA- 36 TEMBI Yepe3 moadop
rpymisl. Cepa u — COOTBETCTBYIOIINX 3a7a4 JIst
€€ COCIMHEHUS peueHus
Obmas [IpuMeHeHue rpynmoBon
XapaKTepUCTUKA paboThl WK paboTHI B Mapax
XUMHYECKUX 7 bu6mmorexa LIOK
2.3 | oanemeHTOB VA- https://m.edsoo.ru/7f41a6
rpymibl. A30T, 36
dbochop n ux
COEIMHEHUS
O6mias 8 Bu6mnorexa [IOK | Hcmone3oBanue
2.4 | xapakTepuCTHKa https://m.edso00.ru/7f41a6 | BOCIIUTATEIbHBIXBO3MOXKHOC
XUMUYECKHUX 36 TEeW colepkKaHUsl TEMbI



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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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21eMeHTOB [VA-
rpynnsl. Yriepona
U KPEMHHH U UX

yepes moadop
COOTBETCTBYIOIIMX 3a1a4 JIIsI
peieHuns

COEIUHEHUS
Hroro no
25
pazueny
Pa3znen 3.MeTajliibl 1 X COeMHEHHSA
OG1ute cBoficTa 4 BI/-IGJII/IOTeKa [HOK [Ipumenenue rpymnmnoBoi
3.1 https://m.edsoo.ru/7f41a6 | paboThl UK PabOTHI B mapax
METAJLIOB 36
Hcnonp3oBanue
N BOCIIMTATEIbHBIX
Baxmneiimme 16 bubnmoreka [JOK BOSMOXHOCTEH CONEpKAHUSA
3.2 METAJUILI U UX https://m.edsoo.ru/7f41a6
TEMBI 4epe3 moadop
COCIMHCHUS 36
COOTBETCTBYIOIIUX 3a7a4 s
pelIeHus
Hroro 1o
20
pazneny
Pa3znen 4.Xumusi u oKpyxkamomas cpeaa
[Ipumenenue Ha ypoke
MHTEPAaKTUBHBIX (popM
a00TBI ¢ 00YYArOIIUMHUCS:
Bemecrsa u 3 bubimorexa LIOK EHTGHHGKT a};IIiHB?)-: Ur
41 marepnaisl B https://m.eds00.ru/7f41a6 4 P>
CTUMYJIHPYIOIINX
JKHU3HH YEJI0BEKA 36
MI03HABATEIIBHYIO
EeITEIbHOCTD
Hroro 1o 3
pazneny
3
PesepBHOE
BpeMsi
68

O011ee KOJIMYECTBO
YacoB 110 MporpaMmme



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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IIpuiaoxenune
Tabanua kajJeHIaApPHO-TEeMATHYECKOI0 MJIAHUPOBAHHUS 110 KOHKPETHOMY NpeIMeTY,
Kypcy
8 kaacc
Jlara Jara
Ne n/m Tema ypoka no no Koppexruposxk
IIaHy | paxkry
1 [Ipenmer xumun. Ponp XumMuu B KU3HU
yenoBeka. Tena u BemecTna
2 [TonsTHe 0 MeTOAaX MO3HAHMS B XUMUU
[Ipaktuueckass pa6ora No 1 «[IpaBuna
3 paboTel B abopaTopuu H MPHEMBI
oOparnieHus c J1a00paTOPHBIM
000pyTIOBaHUEM
4 Uucteie BemiectBa U cMecu. CrocoOsl
paszfesieHus cmecei
[IpaxTuueckas padora Ne 2 «Pa3nenenue
5 cmecel  (Ha  TpUMEpe  OUYUCTKH
MTOBapEHHOM COJIM)»
6 ATOMBI M MOJIEKYJIBI
7 XuMuyeckue JJIEMEHTHI. 3HaKu
(CHMBOJIBI) XUMHUYECKHX 3JIEMEHTOB
8 IIpocTele U CII0KHBIE BEIIECTBA
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE
3aKOH TIOCTOSIHCTBA COCTaBa BELIECTB.
10 | Xumuueckass ¢opmyna. BaleHTHOCTB
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OTtHocuTenbHas aTOMHas Macca.
OTHocHTeNbHASI MOJIEKYJISIPHASI Macca
12 MaccoBast 10511 XUMHUYECKOTO 3JIEMEHTa
B COCIMHEHUU
13 KonnuecTtso BELIECTBA. Mous.
MousipHast macca
14 OU3NYeCKUE M XUMUYECKHE SIBICHHUS.
XUMUYEeCKasi peakius
15 [lpusnaku u YCIOBHS  NPOTEKAHHS
XUMHUYECKUX PEaKIUui
16 3aKkOH COXPAaHEHHUs MacChl BELIECTB.
XHWMHYECKUE YPABHEHHUSI
17 | Beruucienus KOJIMYECTBA, MacChI




21

BEILIECTBA MO YPaBHEHUSIM XUMHUYECKUX
peakuuii

18

Knaccudukanuss XUMHYECKUX peaKIuit
(coenuHeHust, pa3aoKEeHUsI, 3aMEIICHHUS,
oOMeHa)

19

M.B.JIomoHocoB —Yy4EHBI-
SHIUKJIOTICTUCT. O06006meHne u
CHUCTEeMaTH3allusl 3HAaHUH

20

Kontponbaas pabora Nel mo Tteme
«BerecTBa U XUMUYECKHE PEAKLIUI

21

Bo3nyx — cmecy razoB. CocraB
Bo3ayxa. Kucmopoq — d31IeMEHT w
npocroe BeuiecTBo. O30H

22

dusnueckue U XUMHYECKHE CBOMCTBaA
KHUCJI0pOJia (peakiuu OKUCJICHHUS,
ropenue). [lonstue 06 okcumgax

23

CriocoObl  MOJIy4eHHUs KUCIIopoJia B
nmaboparopu ¥ MPOMBIIIJICHHOCTH.
[TpuMeHeHre KUCI0poa

24

TennoBoit 3¢ deKkT XUMHUECKOU
peaKuu, MOHITHE O TEPMOXHUMHUYECKOM
YPaBHEHHH, DK30- M IHIOTCPMHUECKUX
peaKIUsIX

25

TorumBo (wedth, yroap u MeTaH).
3arpsi3HEHUE BO3/yXa, CIOCOOBI €ro
MIPEIOTBPALLIECHUS

26

[IpakTnueckast pabora Ne 3 mo Teme
«[Tomyuenne u cobupaHue KHUCIOPOAA,
M3y4YEHUE €r0 CBOMCTB)

27

Bomopon — osmeMeHT u®  mpocroe
BenlecTBo. HaxoxneHnue B npupone

28

dusznueckue W XUMHUYECKHE CBOWMCTBA
BoJlopoza. [IpuMeHeHune Boiopoaa

29

TloHsaTHE O KHCIIOTAX M COJISIX

30

CrocoOpl  monydeHus BoJopoJia B
nabopaTopuu

31

[Ipaktuyeckas pabora Ne 4 mo Teme
«Ilomyuenne u cobupaHue BOAOPOAA,
U3Y4YEHHE €r0 CBOMCTBY

32

Monsipablii  00b€M  ra3oB.  3aKoOH
ABorazipo

33

Boruncienuss  00bEMa, KOJIMYECTBA
BEIIECTBA Ta3a MO €ro HU3BECTHOMY
KOJIMUYECTBY BEIIECTBA MK 00BEMY

34

Bemuucinesus  00bEMOB  ra3oB 110
YPaBHEHHUIO PEAKIMM Ha OCHOBE 3aKOHa
00BEMHBIX OTHOLLIEHUI I'a30B

35

dusnueckue W XUMHYECKHUE CBOICTBa
BOJBI
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36

CocraB  ocHoBanuii. [loHsarue 00
HHMKATOpax

37

Bona kak pactBopurens. HacbliieHHble
1 HEHACBILLEHHBIE pacTBOPBL. MaccoBas
7107151 BELIIECTBA B PacTBOPE

38

[Ipaktnueckas pabora Ne 5 mo Teme
«Ipurorosiienune pacTBOpoOB c
OnpeaeIEHHON MacCcOBOH noJen
pacTBOPEHHOTO BEIIECTBAY

39

KonrponsHass pabora Ne2 mo Tteme
«Kucnopoa. Bonopoa. Boga»

40

OKCHIBL: cocTaB,  KiaccuduKarms,
HOMEHKJIaTypa

41

[TonyyeHne M XHUMHYECKHE CBOWCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEpHBIX
OKCHJIOB

42

OcHoBaHusl: cocTaB, KiaccuuUKalus,
HOMEHKJIAaTypa

43

[TonyyeHne M XHWMHYECKHE CBOWCTBA
OCHOBaHMI

44

Kucnotsr:  cocraB, kinaccudukanms,
HOMEHKJIAaTypa

45

[TonyyeHne M XHWMHYECKHE CBOWCTBA
KHUCJIOT

46

Commn (cpennue): HOMEHKJIaTypa,
CIIOCOOBI  TIONyYEHUS,  XHUMHYCCKHE
CBOMCTBA

47

IIpaktnyeckas pabora Ne 6. Pemenue
SKCIIEPUMEHTAJbHBIX 337ad IO TeMe
«OCHOBHBIE KJIaCChl HEOPraHUYECKHX
COCTMHECHUI»

48

I'emetnueckas CBSI3b MCXKAY KiacCaMu
HCOPTraHNYCCKUX COE€UHEHUI

49

O0001IeHEe ¥ cUcTeEMaTU3alus 3HaAHUI

50

KonrponbsHast pabora Ne3 mo Teme
"OCHOBHBIE KJIACChl HEOPTraHMYECKHUX
coeIMHEHU"

51

HepBHe IIOIIBITKH KHaCCI/I(bI/IKaL[I/II/I
XUMHYECKHX »dJjieMeHToB. Ilomsatme o
rpymmnax CXOJHbIX 3JICMCHTOB

52

[Tepuonnueckuii 3aKOH 51
[lepuonnueckass cucreMa XUMHUYECKUX
anemenToB /1. . Menaeneena

53

[Iepuonsl, rpynnsl, OATPYIIIIBI

54

Crpoenue aromoB. CocCTaB aTOMHBIX
saep. M3oTonsl

55

CtpoeHue  OSIEKTPOHHBIX  00OJOYEK
aToMOB  3yieMeHTOB  [lepnogmueckoit
cuctemsl /[. 1. MenaeneeBa
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XapakTepucTuka XHUMHYECKOT0
56 JJIEMEHTa IO €ro IIOJOKEHHIO B
Ilepuonnueckonr  cucreme . .
Menneneesa
3nauenue Ileproanyeckoro 3akoHa s
57 |PasBUTHL HAayKM M IPAKTHKH. A N
MenpeneeB — y4€HbIM, mNeAaror M
rpaKIaHUH
58 DNEeKTPOOTPULIATETLHOCTh aTOMOB

XHUMHUYECKUX JJIEMCHTOB

59 | UoHHas xuMu4deckas CBI3b

60 KoBanenTHas noJjrsipHad XHMHUUYCCKaA
CBA3b

61 KoBanenTHas HCIIOJIApHAsA XHUMHUYCCKasd
CBA3b

62 | CrerneHb OKUCIIEHUSA

63 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
pCaKuu

64 | OxucnauTeIu 1 BOCCTAHOBUTEIN

Kontponbaast pabGora Ned mo Tteme

65
«CtpoeHne aroMa. XUMUYIECKas CBSI3b)

66 PesepBHBIil  ypoK. 9606HI€HI/IG u
crCcTeMaTH3aIlMs 3HAHUI

67 Pe3epBHBIT  ypoK. 9606H.ICHI/IC u
CUCTEMAaTH3aIVsl 3HAHUH

68 PesepBHblii  ypok. OO0o00mieHue u

CHCTeMaTHu3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10

[TPOIT'PAMME
9 kJaacc
Ne Naramo | AAaTa
u/ Tema ypoxka nnany o Koppexr
(l)aKTy HpPOBKa

[lepuonnueckuii 3akoH. [leproanueckas cucrema
xumuueckux asmemenToB J[. . Menaeneena

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKUX AJIIEMEHTOB MEPBbIX TPEX NEPHOIOB

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX
BEIIIECTB

Bunpsl XuMH4uecKkoil CBSA3U U THUIIEI
KPHUCTAJUIMYECKUX PELIETOK

KonTtponbHas padora Nel no reme «IloBropenue u
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yrayOieHne 3HaHW OCHOBHBIX Pa3IeNioB Kypca 8
KJ1acca

Knaccudukanust XaMHUUECKUX PEaKIMi 1Mo
pa3JIMYHBIM IPU3HAKAM

[IoHsATHE O CKOPOCTH XMMHUYECKON PEAKIUU.
[ToHsiTHE O TOMOT€HHBIX U F€TEPOTE€HHBIX
peaKkuusax

[TonsaTre o xumuueckom paBHoBecuH. DaKkTOpHI,
BIIMAIOLIME HA CKOPOCTh XUMUYECKOW pEaKLuu U
IIOJIOKEHUE XMMUYECKOTO PABHOBECUS

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC pCaKkuuun

Teopus 3IEKTPOIIUTUYECKON JTUCCOIHAITIH.
CunpHbIe U cllabble JIEKTPOIUTHI

HoHHbIE ypaBHEHHS peakui

XUMHUECKUE CBOICTBA KUCIOT U OCHOBaHUH B
CBETE MPEACTABIECHUHN 00 3JIEKTPOIUTHIECKON
JMCCOLIMALIUU

XUMHUYECKUE CBOICTBA COJIei B CBETE
NPECTaBICHUN 00 SIEKTPOIUTHUECKON
JMCCOLIMALIUU

ITonstue o TUApPOJIU3C coJieit

O0001EHHE U CUCTEMATU3ALIUS 3HAHUM

[Tpaktuyeckas padora Ne 1. «Pemenue
HKCIEPUMEHTAIbHBIX 331a4»

KonTponsHnas padora Ne2 o teme
«DNEKTPOINTHYECKAS TUCCOLUAIIHSL. XUMUUYECKHUE
peaKkuy B pacTBOPAX»

OO0m1as XxapakTepUCTHUKa raJJOreHOB. XUMUUYECKHE
CBOICTBa Ha MpUMepe XJIopa

Xnoposogopona. CosssHast KUCII0Ta, XMMUUYECKHE
CBOMCTBA, IOJIy4€HUE, IPUMEHEHUE

[IpakTuueckas pad6ora Ne 2 no teme «Ilomyuenue
COJITHOM KUCJIOTBI, U3YUYEHUE €€ CBOKCTBY»

Brrancaenus mo YPaBHCHHUAM XHUMHUYCCKHUX
peaKuHﬁ, €CJIM OJWH U3 pCarcHTOB JdH B M30BITKE

OO0mas xapakTepucTika 371eMeHToB VIA-rpynmbt

AmnotponHsle Monudukanuu cepbl. Haxoxaenue
cepbl U €€ COCIMHEHUI B pUpoae. XUMUUECKUE
CBOMCTBA CEpBI

CepoBoaopoj, cTpoeHue, Pu3ndeckKne u
XUMHUYECKHE CBONCTBA

OKCI/II[BI CCPHI. CepHaﬁ KHCJ0Ta, (I)I/IBI/I‘-ICCKI/IC n
XUMHUYCCKUEC CBOﬁCTBa, IMPUMCHCHHUEC

XHUMHUYECKUE PEAKINH, JIEKALUE B OCHOBE
IPOMBIIIJICHHOTO CII0C00a MOJTY4YEeHHUsI CepHOU
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KHUCJIOThl. XUMHUYECKOE 3arpsi3sHEHUE OKpYkKaroen
Cpelbl COETMHEHUSIMU CEPhI

BbruuciieHre MaccoBoOii 10 BBIXO/1a IPOIYKTA
peaKiuu

OO01as xapakTepUCTHKA 3JIEMEHTOB VA-TpyIIIbl.
A30T, pacnpocTpaHeHHe B IPUPOE, PU3NUECKUE U
XUMUYECKHE CBOMCTBA

AMMHaK, ero GuU3n4ecKue 1 XUMHYECKHE
CBOICTBA, ITOJIyYCHUE U IPUMEHEHUE

[TpakTuueckas padota Ne 3 o teme «llomyuenue
aMMHaKa, U3y4eHHE €r0 CBOMCTBY

A3OTHas KUCIOTa, € Pu3nuecKue U XMMUYEeCKHe
CBOICTBa

Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B
KayeCcTBE MUHEPAIbHBIX y10O0peHui. XuMHuecKoe
3arps3HEHUE OKPYXKAIOIIEH Cpeibl COSTMHEHUSIMU
azoTa

®ochop. Okcun docdopa (V) u pochopnas
KHCII0Ta, GU3HYECKUE M XUMUIECKIE CBOMCTBRA,
TIOJTyYCHHE

Hcnons3oBanue ¢hocdaToB B KaUeCTBE
MUHEPATIBHBIX YA0OpEeHU. 3arpsi3HeHne
MIPUPOTHON cpenbl pochaTamu

VYrnepon, pacnpocTpaHEHUE B IPUPOJIE,
¢u3nyecKue 1 XMUMUYECKHE CBOMCTBA

Oxkcupl yriaepojaa, ux pu3nyeckue u XUMUIECKue
CBOICTBa. DKOIOTHYECKUE TMPOOIEMBI, CBSI3aHHbBIE
¢ okcuaoMm yriepoaa (IV)

YroapHasg KUCIoTa U €€ COJIn

[Tpaktuyeckas padora Ne 4 o teme "[lonyuenue
yriekucioro raza. KauectseHHas peakuus Ha
KapOoHaT-HOH"

HepBOHaLIaJ'ILHHe MTOHSATHUS 00 OpTraHU4YCCKUX
BCIICCTBAX KaK O COCAMHCHUAX YIJICpOaa

erMHI/Iﬁ H €0 COCOINMHCHUA

[IpakTuueckas padora Ne 5. Perenue
AKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxxHenmue
HEeMEeTaJLIbl ¥ UX COEIUHEHUS

Kontponbnas padota Ne3 no teme «Baxknenme
HEMETaJUIbl U UX COCTUHEHUSD)

OO01mas XxapakTepUCTHKa XUMUYECKUX IIIEMEHTOB
— MeTannoB. MeTtaymmueckas CBSI3b U
MeTaJUIMuecKasi KpUCTAJNINUECKasi peleETKa.
dusnueckre cBOMCTBA METAIIOB

XUMHYECKHE CBOMCTBA METAJLJIOB.
DIIEKTPOXUMUYECKUN Psil HAPSHKEHU METAIIJIOB

O6mue crioco6b! mony4yeHus: MeTayuioB. CIIIaBbI.
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Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
pEaKLMid, €CIIM OIUH U3 peareHTOB COAECPIKUT
IpUMECH

Ilonstue o KOppO31uu MCTAJIJIOB

IIenounsie METaIbI

OKCI/II[BI U TUAPOKCHUABI HATPUA U KAJIUA

[llenouno3eMeNnbHBIC METAIIBI — KAIbLIHN 1
Maruum

Baxkueiinne coefMHEHNS KaJIbIUA

OO0001IEHUE U CUCTEMATU3ALIUS 3HAHUM

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

[IpakTuueckast padora Ne 6 mo teme "JKEcTkocTh
BOJIbl U METO/IbI €€ YCTPAHEHHUS"

AroMuHUNA

AmdoTepHbIe CBOMCTBA OKCH/IA U THIPOKCH/IA

Kemeso

Oxkcupl, TuapOoKcU bl U conun xkenesa (I1) u xenesa

(1)

O00011eHNe U CUCTEMaTU3aLNS 3HAHUI

[IpakTuueckas pabora Ne 7. Pemenue
9KCIEPUMEHTAJIBHBIX 3aj1ay 1o TeMe «BaxHeiimme
METaJJIbI U UX COCAUHCHUSA»

Brruucnenus no ypaBHEHHUSIM XUMHYECKUX
peaKIMid, eCIIM O/IMH U3 peareHTOB JaH B U30bITKE
WJIU COJIEP>KUT NPUMECH. BBIYMCIIEHNST MacCOBOM
JIOJIA BBIX0J1a ITPOYKTA PEAKLIUU

O0001IeHne 1 cUcTEMaTU3aINs 3HAHUI

KontponbHas padora Ne4 no reme «Baxuelme
METaJIJIbl U UX COEJIMHEHUS»

BCHICCTBa H MaTC€purajbl B HOBCG}IHCBHOﬁ KHU3HU
YCJIOBCKA

XVMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH Cpelbl

Pois xumun B PEIICHNH SKOJOTHUYCCKUX HpO6J'IeM

PesepBHeIil ypok. O000IIEHNE U CHCTeMAaTHU3aIIHS
3HAHUU
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PesepBHeIil ypok. O000IIEHNE U CHCTEMAaTH3AIHS
7 3SHAHHUI

PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3AIINS
8 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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