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MNOACHUTEJBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTAaBI€HA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC OO0, a Takke Ha OCHOBE (henepaibHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEHIMH MpEernojaBaHus y4eOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IIENIAX, OOImIeld cTpaTteruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYarOIIMXCS CpPEACTBaMHU YUEOHOTO MpPEaMeTa, YCTaHABIMBAET
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT PaclpeAe/iEeHUe ero Mo Kiaccam U
CTPYKTYpPUPOBAHUE M0 pa3jieJaM U TeMaM IPOrpaMMbl [0 XUMUHU, ONPEAEIsAeT KOJINUYECTBEHHbIE
W KayeCTBEHHBIE XAapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYKO II0CIEA0BATEIbHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHSI OCHOBHOM 00pa30oBaTeNIbHOM MporpaMMbl Ha
YPOBHE OCHOBHOTO O0IIero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00yUeHHs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JEeSITeILHOCTH 00YUaIoIIerocs II0 OCBOCHUIO y4EOHOTO COIEPIKAHMSL.

3HaHME XUMUU CIIY>)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33pEHUSI 00y4aIOIIErocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO pPa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3allii BO3MOXHOCTEH Il caMopa3BUTHS W (OpPMHUPOBaHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOM  JIeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
PO eCCHOHAIBHON e TETLHOCTH;

3HAaKOMHUT €O CIEeUU(UKON HAy4yHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4aroluXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TMPHUPOJIE, K 4YeOBeKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU 00OecredyMBaroTCsl CHEIU(PUKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTUPOBAaHHBIM OTpPaKEHHEM
0a30B0il HAyKH XMMHHU Ha ONpPeAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUYECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CopepiaHHe CKJIAAbIBAETCS U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XHUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTUS 3HAHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

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



— [lepuonnueckoro 3akona /[. 1. MennaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YU€HHUSI O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— MPEICTaBICHUI 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBLHO OT OJHOTO YpPOBHS K JPyromy,
BBIMOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMHYECKON COCTaBISONIEH HAay4yHOW KapTUHBI MHUpa B JIOTUKE €€ CHUCTEeMHOW MPHUPOJIbI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YUYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pu3ukKa. 7 Kiaccy.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHUH — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
MpUOOIIEHNN K HAYYHBIM METO/IaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XUMHUECKUX PEaKIINil, B
GbOpMHUpPOBAHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW W HMX NPUMEHEHUU B Y4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEA0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUil OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKHU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
IPUOOPENTHN TaKUe LIETH, KaK:

— (popMHupOBaHUE MHTEIJIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHsS Ha CHUCTEMaTHYECKOe MpUOOLIeHHE OOydarIuxcs K
CaMOCTOSITEJIbHOM  IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAM  IO3HaHUS,
(bopMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH;

— ofecrieueHue YCJIOBMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHHUS, KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3INYHBIX BUIOB ACSITEITbHOCTH;

— (hopmupoBanue o61el QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHUBAThH SIBICHUS OKPYXKAIOUIETO MUpPA, UCIONb3ys 3HAHUA U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUU XUMHUHU, NPUMEHSATh WX TMPU pEHIeHUH TpodieM B
IIOBCEIHEBHOM JKHU3HM U TPYIOBOH J€ATENBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs T'yMaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKMX 3HAHWM i1 BBIPAOOTKM 3KOJOTHYECKH LEIecOO00pa3sHOro MOBEAEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKMX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBIEHHOCTH JlalbHeHIIero ooyyeHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaisieT 136 yacos: B § kacce — 68 yacoB (2 yaca B Hefieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperatHoe coctossHue BemiecTB. llonstue o
MeTOJIaX MMo3HaHus B XUMUU. YucTeie BeniecTBa U cMecu. CriocoObl pa3ieieHus cMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BeecTB. OTHOCUTENbHAs aTOMHAst Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KommmuectBo BemecrBa. Monbs. MonsipHas macca. B3anMoCBA3b KOJIMYECTBA, MACChl U
qucIa CTPYKTYPHBIX €AMHUI] BemecTBa. Pacu€rel mo popmysiaM XUMHUYECKUX COSTUHEHHA.

®u3nueckue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XuMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYJO0, mpaBuiiaMud paboThl B jabopaTopuu U mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YUYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJAEHCAlUs BOJAbl) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuud (pasnokeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHue rugpokcuaa meau (Il) npu
HarpeBaHWM, B3auMOJCHCTBUE >Kene3a ¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
pas3jieleHuss CMeced: C MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHHUE, AUCTHILIALMA,
xpomarorpadus, TNpOBEICHHE OYUCTKH IOBapeHHOM CcolM, HaOMI0JIeHHe W  OINHCaHHUe
pe3y/bTaTOB MPOBENEHHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/aHUE
MoieNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 25IeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMHUUECKUe CBOMCTBA (peakluu TOPEHMUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
OpOMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajuioTporHas MOJAU(pHUKaINS
KHCIIOpOJa.

TemoBoil 3(dexT XuMHUYEeCKOW peakiuu, TEePMOXMMHUYECKHE YpaBHEHHUS, 5K30- H
SHIOTEPMUYECKHE peakuuu. TOoImauBOo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3P deKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoaa B IPUPOJE,
buznyecKkne 1 XuMHUYeCKre CBOMCTBA, IPUMEHEHHE, ClI0coObI omyyeHus. Kucnots! u comu.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacelmeHHble u
HEHACBILICHHBIE pacTBOphl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBasi 10l BEIECTBA B
pactBope. XUMH4eckue cBoiicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpoOE. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
IIPUPOJHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHuid. Oxcuael. Knaccudukanus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenkiarypa
okcu10B. PU3nUecKre U XMMUUECKHE CBOMCTBAa OKcH0B. [losryueHne okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3HuecKME M XMMHUYECKHE CBoWcTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUUECKUE
cBoicTBa KMCIOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenkiarypa coseil. @uznyeckue U XMMUYECKUE cBoWcTBa cosieil. [lomyuenue
COJICH.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMHU HEOPraHUUECKHUX COECAUHEHHMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJep)KaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHEe, COOUpaHue,
pacrno3HaBaHME€ M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOJIIOJEHUE B3aUMOJACHCTBMS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IPEKpAIlleHUsl ropeHus (Iokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHUIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
W3Yy4YEeHHUE CBOWMCTB BoAOpoAa (TOpeHue), B3auMojencTBUE Bogopoaa c¢ okcugom meau (II)
(BO3MOHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEW pPAacTBOPEHUS BELIECTB C Pa3jM4HON pacTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MacCOBOM Jo0Jiell pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJII0/IEHUE W3MEHEHUs OKpacCKM MHAMKATOPOB B pPAacTBOpPAx KHCIOT U LIEJIOYEH, U3ydeHHE
B3aumoyeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTalaMH,
peakuuii HeWTpaiau3alud, NOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SIKCIIEPUMEHTAIIBHBIX 3aj1a4 10 TeMe «BakHelime
KJIACChl HEOPTAHUYECKUX COCAUHEHUI».

IHepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
Menpneseesa. Ctpoenne aToMOB. XUMHYECKasi CBSA3b. OKMCIUTETbHO-BOCCTAHOBHTEIbHbBIC
peakumu

[lepBble TOMBITKH KJIACCU(PUKALMUU XUMHUECKUX 3yieMeHToB. [loHsTHE O rpynmax
CXO/IHBIX JIEMEHTOB (IIE€JIOYHbIE U IIETOYHO3EMENIbHbIE METAJUIbI, IaJIOTeHbI, HHEPTHBIE Ta3bl).
DJeMeHTHhI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCUJIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemeHToB J[. .
MengeneeBa. KopoTkonepuonHas u anuHHonepuoiHas ¢opmbl Ileproguueckoil cucTembl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HUECKHN CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3orombl. Onexktponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB IMEPBBIX 20 XUMUYECKHUX 1eMEHTOB [lepuonnyeckoil cucTemsl
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJIEMEHTAa IO €ro IOJIOKEHHIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyIIaM U MepruoiaM.

3nauenue [lepuonnyeckoro 3akoHa u [leprnoauueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMnoJIsipHast) CBSI3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. MIOHHAs CBS3b.



Crenenp  okucneHus.  OKHCIMTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THMAPOKCHJIA
LIMHKA C pacTBOPaMHU KHCJIOT U ILEJIOYEH, MPOBEIEHUE OIBITOB, WIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, pEaKLuU Pa3JIoKEeHNs, COETUHEHMUS).

Mesxxcnpeomemmuuie ceasu

Peanuszanus MEXNpPEAMETHBIX CBA3CH IPU U3yYEHUU XHMHHU B 8 KJIACCE OCYILECTBISAETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHSATHH, TaK M IOHATHI,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX PEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OO0me ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAy4HbBIH (paKT, TUMOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccupukauus,  MEepUOJUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIMJ, H30TOIBI,
pPaIuOaKTUBHOCTh, MOJICKYJa, SJEKTPUUYECKUN 3apsij, BELIECTBO, TelO, O00BEM, arperatHoe
COCTOSIHUE BELIEeCTBa, a3, (pu3MyecKkue BEIUYHMHBI, €IWHUIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYecKasi peak1usi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuMuU4yecKux diemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
JJIEMEHTOB NEPBBIX TPEX INEPHOAOB, Kallds, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproinyeckoil cuctemMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBl KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEakUUU BEIIECTB, IO TeIIoBOMY 3((deKTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHHS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTaau3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsTne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakiusx. [lonsTue o
karanuze. lloHsatne o XumHueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEAaKIIMU U TIOJIOKEHNUE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, OJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAHOBUTENBbHON peakiuu. CocTaBieHHE YPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHl. KaTHoHBI,
QHUOHBI. MexaHW3M [HUCCOLMAllMM BELIECTB C pPa3jIMYHBIMM BUAAMH XUMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0BIE DJIIEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHSI MPOTEKaHUsl peaklUid HOHHOTO OOMEeHa, IMOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE



NpEJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE pPEaKIMM Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaJUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIICIOBAaHUE 3aBHCUMOCTH CKOPOCTH XHUMHUYECKOW PEAaKIMH OT BO3ACHCTBHUS Pa3ITUYHBIX
(akTOpOB, MCCIEIOBAHUE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOIECCa AHCCOIMALUN
KHUCJIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUEO MAaTEpUANIOB), IPOBEICHUE
OTBITOB, WLTIOCTPUPYIOIIUX IMPHU3HAKUA NMPOTEKaHHsS peakiuii MOHHOro obmeHa (oOpazoBaHUE
ocajZika, BBIACICHHE Tra3a, oOpa3oBaHME BOJBI), OIBITOB, WIUIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpeHHe, peakiuH pa3jIoKEeHUs, COSAMHEHUS),
pacrno3HaBaHHE€ HEOPraHMYECKHX BEUIECTB C IMOMOIIBI0 KAa4eCTBEHHBIX pEakUui Ha HOHBI,
pelleHne SKCIEePUMEHTaIbHBIX 33/1a4.

HemeTaJluibl U UX COeTUHEHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CtpoeHne U (U3MUECKHE CBOICTBA IMPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOWCTBA Ha MpHUMepe XJjopa (B3aMMOICHCTBHE C MeTaUlaMH, HeMeTallaMu,
menoyamu).  XyopoBogopoa. ConsiHass KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJyYCHHE,
npuMeHeHne. J{efcTBre XJiopa M XJIOpPOBOIOPOIa Ha OPraHU3M YelloBeKa. BakHen e XJI1opuapt
U UX HaXO0XJICHUE B IPUPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOJAM(HUKAINN KUCIOPOJa U CEepbl. XUMHUECKUE CBOWCTBA
ceppl. CepoBonopoa, cTpoeHHe, (U3MUECKHe M XUMHUYecKHe cBoiicTBa. OKCHUIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOme Kak TMpPENCTaBHTENS Kiacca KHUCIOT W crenuduuecKkue). XUMHYECKHE pPEeakKIuy,
JeKallie B OCHOBE MNPOMBIIUICHHOTO Croco0a IONy4eHus: CepHoil KucioThl. [IpuMeneHue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklus Ha cynab¢aT-uoH. Haxoxenue
ceppl M €€ CoeAMHEHUIl B MpHupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKaloLeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC TOXKAM, 3arps3HEHHE BO3yXa M BOJIOEMOB), CIIOCOOBI €ro
NPEOTBPALICHHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B Hpupoie, (HU3UUEcCKue u
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3NIecKue U XUMHYECKHE
CBOWCTBA, MOJIy4eHue u npuMeneHue. Conu aMMOHUS, MX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YeHHUE,
¢u3nyeckue M XUMHUYECKHE CBoOilcTBa (oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKArOIIeH Cpelbl COeTUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
doctopa, pusznyeckue u xummuueckue cpoiictBa. Oxcua ¢ocdopa (V) u pocdhopHas kucnora,
¢u3nveckne W XUMHYECKHE CBOWCTBa, moirydeHue. lcmomp3oBanue (ocdaroB B KadecTBe
MUHEPATBHBIX YIOOPEHHI.

OOmas xapakrepuctuka 3aeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCIEHHs. YTIIepo/], alFIOTPONHbIE MOIU(BUKAIINH, PAaCTIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIeCKHue cBoicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcuppl yraepona, ux GuU3NYecKue W XMMUYECKHE CBOWCTBA, JICHCTBHE Ha KUBBIE OPTaHU3MBIL,
MOJTydeHUE W MPUMEHEHHE. DKOJOTHUECKHe TPOoOIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (IV),



TUIO0TE3a TI00AJIbHOTO MOTEIUIeHHUs KJIMMaTra, MapHUKOBBIA 3QQeKT. YToibHas KUCIOTa U €€
CONM, WX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, MOJy4deHHWE M mpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHbL. ~ Vcmonb3oBaHue ~ KapOOHAaTOB B OBITY, MEAMIUHE,
MPOMBIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEHIECTBaX KaK O COSAMHEHMSIX YIiiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, ATaHOJ, IJIMIEpPUH, YKCycHas Kkuciora). llpuponnsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, MPUPOAHBIA ra3, He(dTb), MPOAYKTHI HX NepepadOTKU
(6eH3uH), UX POJb B OBITY M MMPOMBIIUICHHOCTH. [I0HATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepHallbHOE E€IHHCTBO
OpPraHMYECKUX U HEOPTaHUYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Y€HHE M NpPUMEHEHHE.
CoenuHenuss kpemHusi B mpupoge. OOmme mnpenctaBieHuss o6 okcuae kpemaus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTPOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMeHT, OeToH, xene300eToH. I[IpoGiembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B IIOBCEJHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue oOpaslloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KUCJIOTHI, MPOBEACHUE
KAUeCTBEHHBIX PEaKIUi Ha XJOPUA-HOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHL,
oTpakaromme (U3NIeCKUe W XMUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIONIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TaJOTre€HUIOB),
O3HAKOMJICHHE C oOpa3laMu ceppl W €€ COeIMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUZECOMATEpHaoOB), HaONIOJEHWEe Tpolecca OOYrJIMBaHUS — caxapa IOx  JeHCTBHEM
KOHLEHTPUPOBAHHON CEPHOI KUCJIOThI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIEHHON CEpHOM
KHUCTIOTHI, TIPOBEJCHUE KAueCTBEHHOW peaklMu Ha cynb(ar-uoH U HaAOIIOJIEHUE NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMIICHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MOKHO HCIIOJTb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOMCTB aMMHUAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HOH amMMOHUA U ¢ocdaT-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJECOMATEPHUATIOB), M3YUYEHHE MOJENIeld KpUCTANIMYECKHX PEeHIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTa3a, MoIy4YeHHe, COOMpaHue, pacrio3HaBaHUe
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKAT-UOHbl W MW3y4YEHHE MPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHME C NPOAYKLHEN
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE 3KCIIEpUMEHTANbHBIX 3a/1ad Mo TeMe «Baxuelmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/libl M UX COCAUHEHUS

OO0mass xapakTepUCTHUKAa XMMHUYECKHUX DJJIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumuyeckux sneMenToB . . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBs3b M METAJUIMYecKas KpUCTAJUITMYecKas
pemeéTka. DIEKTPOXUMHUYECKUN psif HanpsbDKeHU MeTamioB. Pu3MuecKue U XUMHUYECKHe
cBoiicTBa MeTaiuioB. O0mue crocoObl MOy4eHUsT MeTaIoB. [[oHATHE O KOPPO3UH METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH32a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenouynsle MeTaIbl: OJ0KEHUE B [lepnonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB [,
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaxOXIeHHE B npupoae. Ouznyeckue M XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanwus. [Ipumenenue
HIEJIOYHBIX METAJIJIOB U UX COEAUHEHUH.



[[lenouyHo3emMenbHBIE METAUIBI MarHuil M Kalblui: mosiokeHne B Ilepuogmueckoit
cucremMe XxuMuueckux aviemeHToB [[. M. MeHneneeBa, CTpOEHHME MX aTOMOB, HaxXxOXICHUE B
npupozae. PU3nyecKue U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeiune coennHeHus
KaJIbIHS (OKCHJI, THAPOKCHU/I, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMunuii: nonoxxenue B Ilepmoamyeckoil cucreme xumuuyeckux syemeHtoB [, U.
MenieneeBa, CTpOCHHE aTOMa, HaxOXJeHHE B mpupoje. Ousznyuecknue U XUMHUUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUPOKCH A ATFOMHHHSI.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX a3nemeHTtoB J[. H.
MenneneeBa, CTpOoeHHUE aTOMa, HaxOXAeHUE B mpupoae. uznueckue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U conu xenesa (II) u sxenesza (III), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii Ixcnepumenm:

O03HAKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (U3UYECKUMU CBOMCTBAMHU,
M3y4EHUE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIOJB30BaHHE BUIECOMATEPHUAIIOB),
0COOEHHOCTEN B3aMMOJECHCTBUS OKCUAA KaJbIUs U HATPUS C BOJOH (BO3MOYXKHO UCIOJIb30BaHUE
BHJICOMATEPHAIIOB), MCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI, IpoIlecca TOPEHHUS XKene3a B
KHCIIOpoJie  (BO3MOXXHO  HMCITOJIb30BaHWE  BUICOMATEPHUANIOB), IPU3HAKOB  IPOTCKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblus, aJlOMUHUS, ITUHKA, xene3a (1) u xenesza
(III), meau (II), HaOmroIeHUE W OMHCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJIig ¥ KaJIbIKsA (BO3MOXKHO HCIIOJIb30BAaHHUE BUICOMATEPUAIIOB), UCCIICIOBaHHE aM(OTEPHBIX
CBOMCTB T'HJIpOKCHA aFOMUHUS U TUAPOKCUA IIMHKA, PEIICHUE IKCIEPUMEHTAIbHBIX 33714 10
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUSY.

XuMus M OKpyxKaoLas cpeia

BemiectBa u Marepuanbl B MOBCEAHEBHOM KU3HU 4YeJIOBEKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIICH cpepl (MpeaenbHas A0MyCcTUMast KOHIIEHTPAIUs
Berniects, nanee — [1/IK). Pons XxuMuu B penieHuu 3K0JIOTHIECKUX MPOOIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUTABbl METAJIJIOB, IIOJTUMEPHBIE MATEPHAJIBI).

Meoscnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€H MpH U3YUYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISETCA
yepe3 HCMIOJb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHI,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO-HAYy4YHbIE TOHSTHUS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHau3, CHUHTE3, KIaccugpuKanus, MEPUOIUYHOCTb, HaOJII0ICHHE, SKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: Marepus, aroMm, OdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H3OTOIIHI,
paauoOaKTUBHOCTh, MOJIEKYJA, DJJIEKTPUUECKUN 3apsi, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TE€NO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3UUYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeMa, MUHEpaJbHbIE yIO0OpEeHMUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpPAIbl, TOPHBIE MMOPOJIBI, IOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOrPaMMbI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAWIMOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH [EHHOCTSIMU, MPUHATHIMA B OOIIECTBE MPaBUJIAMH U HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yYaOIIUXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPUEHTALlUH M pPACIIMPEHUE OIbITA JESITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH!

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACIIE/INI0, TIOHUMAaHMA 3HAYCHUsS XMMUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BIIQJIETh JIOCTOBEPHOW MH(OpPMALMEH O MEPeIOBbIX JOCTHKEHUAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHON XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YyCTpOMCTBE
Mupa u o0IIecTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

NPEICTABICHUS O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 0OLIECTBEHHO I10JIE3HOM,
y4eOHO-UCCIIeIOBATeIbCKOM, TBOPUECKONM U JAPYrUX BUIAX AEATEIbHOCTH, TOTOBHOCTU K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a]1a4,
BBIITOJIHEHNH XHMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUM YYEOHBIX NPOEKTOB, CTPEMJICHHS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IpPOLECCE 3TOM y4eOHOH NeATenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJIEHHWE M TOCTYNKH CBOMX TOBapHILNEHd C TO3UIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIME OCHOBY JUIS
NOHUMaHMS  CYIIHOCTH HAayyHOM KAapTHHBI MHpa, NPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBA3SX YEJIOBEKa C MPUPOJHONW CPeloW, O posu
XMMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIpPaBIICHHbIE HA TMOJIyYeHHWE HOBBIX 3HAHUN MO XMMHH,
HEoOXoauMBble Ul OOBSCHEHMsS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYMHBIMH TEXHHUECKUMH CpEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEepec K OOyYEHMIO M MO3HAHMIO, JIF0OO3HATEIBbHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEeHHUs B lajbHeHeM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/J0pOBbIi 00pa3 >KW3HHM, OCO3HAHUE IOCIEACTBUI W HENpHUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJIEHUS alKOrojis, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJIEHUS
npaBuil 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMM BellecTBaMH B OBITY W peaJbHOMN
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS



HMHTEpPEC K MPAKTHICCKOMY M3YUCHHUIO MPOPECCHI M TPYya Pa3IUuIHOTO POJIa, YBAXKCHHE K
TPyAy H pe3yibTaTaM TPYIOBOW MAEATEIHHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYAIBHOW TPACKTOPUU
MPOJO/DKCHHUST 00pa30BaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHON NMPOo(heCCHOHATBLHOU JIEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 3K0JI0rM4ecKOro0 BOCIIHTAHHUS:

9KOJIOTHYECKH I1eieco00pa3Hoe OTHOIICHHE K MPHPOJIe KaK HCTOYHUKY JKU3HH Ha 3eMile,
OCHOBE € CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3J0POBOr0 M 0Oe30macHOro odpasa »KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTH COOJIFOICHUS TPaBU OE30TIACHOTO IMOBEJCHHS MIPH paboTe ¢ BEIIECTBAMU,
a TaKKE B CUTYALHSX, YIPOXKAIOIINX 370POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUsA, IMOJIydaeMble NPH HM3yYCHUH XUMHH, JUIS PEIICHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPEOH, VISl MOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTed WX PeliecHUs
MIOCPEJICTBOM METOJ/IOB XMMHUH, SKOJIOTUYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBAThCS UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHHS
MHUPOBO33PCHUS OOIICHAYUHBIC TIOHATHS (3aKOH, TCOPHs, MPUHIIMII, TUIOTE3a, (HaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4eOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIE), KOTOPbIE OOCCIICYMBAKOT (POPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITEILHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YYEOHOM JIeATEIIbHOCTH.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

Ba3oBble JloruuecKue aeiicTBHs:

YMEHHsI HCHOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS TP OCBOSCHUU 3HAHUMU:
pacKpbIBaTh CMBICT XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU TOHATHUSMH), UCIIOIH30BATh TOHATHUS T O0BSICHEHUS
OTJICNbHBIX (DAKTOB W SIBJICHWM, BBIOMPATh OCHOBAHUS WM KPUTEPHH I KJIACCH(PUKAITUN
XUMHUYECKHUX BEIIECTB M XMMHUECKUX PEaKIUi, YCTAaHABINBATh MPUYNHHO-CIICICTBEHHBIC CBSI3U
MEXy 00BEKTaMH U3YyU€HHUsI, CTPOUTH JIOTUYECKUE PACCYXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
10 aHAJIOTHH ), JEJIaTh BBIBOJBI U 3aKITIOUCHHUS;

YMEHHE MPUMCHITH B MPOIECCEe TO3HAHMS IMOHATHS (MPEAMETHBIC W METAalpeMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCIONb3yeMble B XHMHH, MPE0oOPa30BBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYeckas (GopMylia W ypaBHEHHE XUMHYECKOH pEakIMu — TPU PEIIeHUHd Yy4eOHO-
MO3HABATENIBHBIX  3a/ad, C Y4YETOM OTHX MOJACIBHBIX MPEJACTABICHUA BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTHUBOPEYHS B M3ydaeMBIX IIPOIECCaX U SBICHHSIX.

Ba3oBble ucciieoBaTeIbCKHE AeHCTBUA .

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KayecTBe OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

MPHOOpPETEHUE OIBITa TO IIAHUPOBAHUIO, OPTaHHM3AIMM M TPOBEACHHIO YUYCHUYICCKUX
SKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJ0M IPOIlecca, CaMOCTOSTEIIEHO TPOTHO3UPOBATH €TI0



pe3yibTar, (opMyIHpOBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOCIaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHUe BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMALIMIO PA3IMUHBIX BUI0B
1 GOpM IIPEICTABICHHUS], TOJYYAEMYIO U3 pa3HbIX MCTOUHUKOB (HayYHO-TIONYJIsIpHAs IMTepaTypa
XMMHYECKOTO COAEp)KaHWs, CIpPaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO NMH(OPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHble METObl U 3alIPOCHl IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIOJHEHHS y4EOHBIX U IT03HABATEIbHbIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOIHH, OBJIaJJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTENIbHO BBIOMpPATh ONTUMANbHYI (HOpPMY IpeiCTaBICHUS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpamMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCMOIb30BaTh M AHATU3UPOBATh B Ipolecce y4yeOHOM M HCCIIeN0BaTeNbCKON
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSAHUY IPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpeibl.

KoMMmyHuKkaTHBHBIE YHHBepcaJIbHble YueOHbIe 1elCTBUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (Wiu) JUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS
IPEeUI0KEHHOH 3a/1a4H;

YMEHMSI IPEACTABIIATh MOJyUYEHHBIE PE3YJIbTAaThl I03HABATEIbHON AESITEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JejaThb IPE3CHTALUIO0 PE3YJIbTAaTOB BBIIOJHEHUS XUMHUYECKOTO
JKCHEpUMeHTa (J1abOpaTOPHOIrO OmbITa, Ja0OpaTOpHOM pabOThl MO HUCCIEIOBAaHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHMsI y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MO3HABATEIbHOU U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELUICHUM BO3HUKAIOIIMX MpOOJieM Ha OCHOBE yuyéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIUS COBMECTHBIX ACUCTBHM, ONPENEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUA:

YMEHHE CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATENBHOCTh, BbIOMpPATh
HaubOonee HSPQPEKTUBHbIE CHOCOOBI pelIeHHMs y4eOHbIX M [O3HABaTEJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AJITOPUTM JIEWCTBUM INpU
BBINMOJIHEHUH 33JaHUN ¢ y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BELIECTBAX M PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOIO pe3yibTaTa 3asBJICHHON LENH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/IJIaraéMble B YCIIOBUHU 3aJJaHUI.

IMPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaToB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHus,
YCTAHOBJICHHOTO JaHHOM (enepanbHOH pabouell mporpamMmoili, BBIICISIOT: OCBOCHHBIC
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHsS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaMeTHOW o0nacTu «XUMHS», BUIBl JEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K xonuy oOyueHus B 8 kJiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHUH: aTOM, MOJIEKYJA, XUMHUYECKHH

9JIEMEHT, [MPOCTOE€ BEIIECTBO, CIIOXKHOE BEIEeCTBO, CMeCh (OAHOpPOAHAs U



HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas M0 XUMHUYECKOTO
JJIEMEHTAa B COCIMHEHHH, MOJSIPHBIA 00BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUECKas peakius, Kiaccuuxanus
peaKUMii: peaky COeANHEHMsI, peaK[UK Pa3IoKEeHUs, PEAKIIUN 3aMELeHUs, PEaKIIUU
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIHH, TeIUIOBON 3((EKT peakuuu, sApo aToma,
AJICKTPOHHBIA CJIOW aroMma, aTOMHas OpOUTallb, PaAUyC aroMa, XUMHUYECKas CBS3b,
HOJISIpHAst M HENOoJsIpHas KOBAJEHTHasl CBA3b, MOHHAs CBsI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLEHTHAs KOHLIEHTPALs) B PaCTBOPE;

® WUUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX IOHSATHH W HPUMEHSTbh 3TH
HOHSITHS IIPH ONIMCAHUM BELLECTB U UX IIPEBPALLCHMUI;

® IICII0JIb30BATh XMMHUYECKYK0 CHUMBOJMKY [UId COCTaBieHHs (OpMy] BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® ONpE/IEIATh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OMHAPHBIX COECJUHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OnpeAeNéHHOMY KJaccy COEAUMHEHMM 1o QopmyrnaMm, BHJ XHMHUYECKOM CBSI3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch llepmommueckoro 3akona /[[. M. MenpeneeBa: IeMOHCTpUPOBATh
[NOHUMaHHE MEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX 3JEMEHTOB OT HX
nosiockeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

®OMMCHIBATh M  XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoir cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jinyaTh IOHATUS «VIaBHas moArpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble ¥ OonblMe NEPHOAbI, COOTHOCHUTH
o0o3HaueHusl, KoTopele UMeroTcs B Tabauue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB MW 3apsii sAapa, oOOIIee YHUCIO 3JIEKTPOHOB H
pacripeielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

e Kilaccu(UUMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
dbdexry);

e XapaKTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX
KJIaCCOB,  IIOJATBEP)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

® [[POTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX Kadye€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKUX MTPEBPALICHUH B pAa3JIMUHbIX YCIOBUSIX;

® BLIYHCIISATE OTHOCUTEJIBHYI0 MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEIMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;

® IPUMEHATh OCHOBHBIE OIEpalli MBICIUTENIBHON AESITeNbHOCTH — aHallu3 U CUHTE3,
CpaBHEeHHE, 0000IIeHHE, CUCTEeMAaTH3AIHI0, KIAacCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CIEICTBEHHBIX CBSI3€M — NI M3YYEHUs CBOMCTB BELIECTB M XMMHUYECKHX pEaKLui,
€CTeCTBEHHO-Hay4YHbIE€ =~ METOJbl ~ TO3HaHUs  —  HaONMIOJeHue,  H3MEpeHHue,
MOJIETUPOBAaHHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICIICHHBIN);

ecjenoBaTh IpaBWJIaM IIOJIb30BaHMSI XMMHUYECKOM TMOCYyIoM U J1abopaTOpPHBIM
o0opy/soBaHUEM, a TaKXke IpaBWiIaM OOpAaIlEeHUs C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIMBITOB IO MOTYYEHHUIO



U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA WU KHCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB C ONPEAECIEHHON MAaCcCOBOM 10JIEW PaCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
U IIPOBOJAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUYEH U
KHCJIOT C TIOMOIIbIO HHIUKATOPOB (JIakKMYC, peHoI(TaIenH, METUIIOPAHK U JpyTue).

K konny oOydenus B 9 kjacce IpeaMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI

oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHU:

® DaCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: XMMHYECKUH SIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKasi peaklus, XUMUYECKas
CBSI3b, TEIIOBOM 3 deKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, IJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIMTHYECKAs AUCCOLMAIMS, PEaKIUd HOHHOrOo OOMEeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKOH pEaKIuu, NpPeIelbHO JIOIyCTHUMast
koHneHnTpauus [1JIK BemecTna;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUH U TNPUMEHSTH 3TH
MOHSATUS MIPU ONMCAHUY BEIIECTB U UX MPEBPALICHUN;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHKY [UIS COCTaBJeHHs (OpMyNl BEIIECTB U
YpaBHEHUN XUMUYECKUX PEAKIUM;

® OIIPEJIENISITh BAJIEHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COETMHEHUSIX
pa3IMYHOrO COCTaBa, NPUHAMJICKHOCTh BEIIECTB K ONPENEIEHHOMY  KJaccy
coequHeHUN 10 ¢opMynaMm, BUJ XUMHUYECKONH CBA3M (KOBaJICHTHAs, HWOHHAf,
METAJIJIMYECKas)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps)l HOHA IO XUMHYECKOH
dopMyiie, XxapakTep Cpelbl B BOJHBIX PAcCTBOpax HEOPraHWYECKUX COEIUHEHUH, TUI
KPUCTAJUIMYECKON pelIETKA KOHKPETHOI'O BEIIECTBA;

e packpbiBaTh cMmbich [lepuoanueckoro 3akona [[. 1. Menaeneesa u AeMOHCTPUPOBATH €TI0
NOHMMAaHMEe: ONMCHIBATh M XapakTepu3oBaTh TabauuHyro (opmy Ilepuonndeckoit
CUCTEMBbl XMMHMUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJ1aBHas mnoArpynmna (A-
rpynna)» u «mnobounas mnoarpynna (b-rpynma)», maneie u Gosblive MEpUOJIBI,
COOTHOCHTh 0003Hau€HHs, KOTOpble HUMEIOTCSI B IEpUOAMYEcKON Talnuue, C
YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHMS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M
3apsn A1apa, 00Ilee YUCIo 3JIEKTPOHOB U paCHpeeIeHUe UX 110 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHWU CBOWCTB DJJEMEHTOB MU HX
COEIMHEHUI B IPEJeNax MaJbIX IEPUOIOB U TJIABHBIX NOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;

e Ki1accu(UUIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (IO YMCIYy M COCTAaBY Y4YacCTBYIOUIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENEeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBATh) OOIIME U crneuu(pUuUecKkue XUMHUYECKHEe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

® COCTABJISITh YPABHEHHS AJIEKTPOJIUTHYECKON TUCCOUMAIIMU KUCIOT, HIEJI0Yed U COJEH,
MIOJIHbIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOATBEPXKJAIOIINX CYLIECTBOBAHME TE€HETUYECKOM CBSA3M MEXAYy BEIECTBaMHU
pa3IM4YHBIX KJIACCOB;



® DaCKpBIBaTh CYIIHOCTh OKHCIIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMNA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAIIEHUI B Pa3IMYHBIX YCIOBUAX;

® BLIYKCIISATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpeE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

eCcOoOMIOaTh MpaBWja IMOJIb30BAHUA XUMHUYECKOHM TMOCynoil u  1abopaTOpHBIM
o0opyIOBaHUEM, a TaK)Ke MpaBHUia OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSMU N0 BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJTYYCHHUIO
¥ cOOMPaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

® [IPOBOJUTH PEAKIMH, MMOATBEPKAAIONINE KAYECTBEHHBIH COCTAB PA3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWIHKAT-, Cylb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS W WOHBI HM3YU4EHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHMYECKUX BEUIECTB;

® [I[PUMEHSTH OCHOBHBIC OIEPAIIUN MBICIUTEIBHONW NEATETbHOCTH — aHalu3 U CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTH3allUI0, BBISBICHUE IPUYMHHO-CIIEICTBEHHBIX
CBs3€M — Ui M3y4YCHHs] CBOWMCTB BEIECTB M XMUMHMUYECKUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAaHUS — HaONIOJEHUE, W3MEPEHUEe, MOJCINPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

Ne
n/n

HaumeHoBaHue pa3aesoB u
TeM MPOTrPaMMBbl

Koan-
4eCcTBO
9acoB

DJleKTPOHHBIE (LU (POBbIE)
o0pa3oBaTeJIbHBIE Pecypchl

@DopMbl peaTu3anumn
BOCIHUTATEJHHOIO
NMOTEHI[HAJA pa3ena

Paszgen 1. HavyaabpHbIe MOHATHSA M 3aKOHBI XUMHH

1.1

Xumust — BakHast 001aCTh
€CTECTBO3HAHUS U
[IPaKTUYECKOH NEATEIbHOCTH
YenoBeKa

bu6nuoreka IJOK
https://m.edsoo.ru/7f41837c

1.2

BCH_ICCTBa N XUMHYCCKUC
peakuumn

15

bubmoteka [IOK
https://m.edsoo.ru/7f41837¢c

®opMuUpPOBAHUE HAYYHOIO
MHPOBO33pPEHHS:
- XapakTepu30BaTh METO/bI
U3y4YEeHUS] XUMUH (HaOIoieHuHe,
SKCIEPUMEHT, U3MEPEHHUE,
MOJIEIUPOBaHKE) U UX PO B
MO3HAHUU MUpPA BEIIECTB U
peaxkuuii;
- [IoHumaTe MatepuanbHOE
€IMHCTBO BEIECTB TPHPOIBI,
MTO3HABAEMOCTH 3aKOHOB
TIPUPOJIBI HA IPUMEpPE UIyUCHHS
XUMHWYCCKUX SIBICHUH (peaKIuii);
- VYcraHaBnIMBaTH  MPUIHHHO-
CIIEZICTBEHHBIEC  CBSI3eH  MEXIY
(bu3nIecKUMHU CBOICTBaMU
BEILIECTB U CIIOCOOOM pa3JieNeHuUs
cMmecei.
®opMHUpPOBaHUE
JKOJIOrHYeCKUX 3HAHMIA:
3HATH/IOHUMATD:
- POJIb XMMHU B COBPEMEHHOM
MHpE IS OCO3HAHUS
MTOJIOKUTEITHHOTO U
OTPHULATEIFHOTO BO3ICHCTBHA €€
Ha MMPUPOJY U KU3Hb YEJIOBEKA;
- IpaBUJIa TEXHUKU O6e30macHOCTH
npu paboTe ¢ XUMHUYECKUMHU
BEIIECTBAMH U 000PYIOBaHHEM C
1EeNbI0 POPMUPOBAHUS
OepeKHOr0 OTHOLICHHS K CBOEMY
3II0POBBIO U 370POBBIO
OKPY KaroIINX;
®dopMuUpoOBaHUe
NMATPHOTHYECKOT0 BOCTIMTAHUS
- 3HaTh/MOHMMATH POJIb
OTCYCCTBCHHBIX YUCHBIX B
CTAaHOBJICHUM HAYKW XUMHUHN
(M.B. Jlomonocos, JI.1.
Menpenees).

Uroro no pazzeny

20

Pasnen 2. Baxcnelinme npeacTaBUTe M HEOPTAaHUYECKUX BeIeCTB



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

2.1

Boznyx. Kucnopona. Ilonarue
00 okcumax

bubmuoteka IIOK
https://m.edsoo.ru/7f41837¢c

2.2

Bonopoa. Ilonsitue o
KHUCIIOTaX U COJIAX

bu6nmoreka IJOK
https://m.edsoo.ru/7f41837¢c

2.3

Bona. PactBopsl. Ilonstue
00 OCHOBaHUSIX

Bbu6nuoreka IJOK
https://m.edsoo.ru/7f41837c

®opMupoBaHHe
IKOJOTHYECKUX 3HAHUI:
3HaTh/MOHUMATH:
- Oco3HaBaTh HEOOXOIUMOCTh
Pa3yMHOT0 UCIIOJIb30BaHUS
BEILECTB MPU U3yUYECHUU
MIPUMEHEHUSI KUCIOPO/a,
BOJIOPO/Ia, YTIIEKUCIIOTO Ta3a,
MIPECTaBUTEIICH KIIaCCOB KUCIIOT,
COJICH B IPOMBIIICHHOCTH H
MOBCEIHEBHOM JKM3HHU YEJIOBEKa,;
- XapakTepu30BaTh pPOJb BOAHI B
MIPOMBIIIJIEHHOCTH, CETECKOM
XO3SMCTBE, MOBCEIHEBHOM KU3HU
YeJIoBEKa U OTNpesiesicHue
HCTOYHUKOB 3arpS3HEHHSI BOJHBIX
pecypcos [Ipumopckoro kpas;
3HATH/MOHUMATB/YMETh
onpeesTh.
- OnpenensaTh MPUHAIIC)KHOCTD
BEIICCTB K OINPEaeIEHHBIM
KJIaccaM M MX JCHCTBHS Ha
OpTaHU3M YEIIOBEKA;
- Pemate 3amauu ¢
SKOJIOTHUECKUM COJIepP KaHUEM;
- HpaBI/IHa TCXHUKU
6€30M1aCHOCTH TIPU BBIIOJIHEHUH
MPAKTHIECKHUX padoT C IeTbI0
(dhopMupoBaHus OSPEIKHOTO
OTHOUICHUS K CBOEMY 37I0POBBIO
U 370POBBIO OKPYKAIOIINX.

2.4

OCHOBHBIE KJIACCHI
HEOPraHUMYECKUX
COeIUHEHNN

11

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

®opMuUpOBaHUE HAYYHOIO
MMPOBO33peHHUS:
3HaTh/IOHUMATH/yMeTh
OTpenessTh!
- MaTepHaIbHOE eINHCTBO
BEIIIECTB MPHPOJIBI IyTEM
WUTIOCTPUPOBAHUS T€HETUUECKOU
B3aMMOCBSA3H MEX/y BEIIECTBAMH
(TpocToe BemecTBO-OKCHI-
THIPOKCHUJL -COJIb)
®dopMuUpoOBaHUe
IKOJOTHYECKHUX 3HAHMIL:
3HaTh/MOHUMATH/yMeTh
OTpenessTh!
- Kputnuecku oneHuBaThH
HH(OPMAIHIO O BEIECTBAX,
UCIIOJIb3YEMBIX B OBITY;
BO3/IEUCTBUE XUMHUUECKUX
BEIIIECTB HAa OPTaHU3M UYeJIOBEKa U
MIPUPOY, IPaBmiIa 0€301acHOr0
o0palleHns: ¢ XUMHYECKUMH
BEIIIECTBAMH;
®opMuUpoOBaHUE MOTHBALUM
yueOHOii 1esiTeIbHOCTH:
- ®opMHUPOBAHUE YCTOHUUBOTO
MIO3HABATENIFHOTO HHTEPECa,
TF0003HATEIHPHOCTH B U3yUCHUN
MHpa BEIIECTB MyTEM
MOJIy4E€HUS JOTIOJHUTEIbHOM
UHOOPMALINHT U3 Pa3IUIHBIX



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

HUCTOYHHUKOB O 3HAYCHHUH
OTACIIBHBIX HpeﬂCTaBI/ITeﬂeﬁ
HEOPraHn4CCKNX COCTMHECHUH.

Hroro no pazneny

30

Paznen 3. Ilepuoguueckuii 3axkon u Ilepmoanyeckasi cucreMa XuMu4ieckKux 3aemeHToB . M. Menaeneena.
Ctpoenue aToM0B. XUMU4YecKas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH

[Tepuoauueckuii 3aK0H U
Tlepuonuueckas cucrema
3.1 XUMUYECKUX 3JIEMEHTOB /1.
. Mennene-ea. CtpoeHue
aToma

bubmuoteka [IOK
https://m.edsoo.ru/7f41837¢c

3HATH/MOHUMATH/YMETh
olpesessTh!
- HICTOPHIO PAa3BUTHS yYESHUsI 00
aToMax. Bxnan poccuiickux
YUYEHBIX B OTKPBITUE CTPOCHHUS
aToma.
®opMupoBaHue HAYYHOTO
MHPOBO33peHUS:
3HATH/MOHUMATH/YMETh
oIpenessTh!
- PackpeiTie HaygHOTO 1
MHPOBO33PEHUECKOTO 3HAUCHHS
NEPHOINYECKOT0 3aKOHA
MIEPHOANIECKON CHCTEMBI
XMMHYECKHX JIEMECHTOB
M. . Menaeneesa.

XuMHuJecKas CBS3b.
OKHCIUTEIBHO-
BOCCTAHOBUTCIILHBIC
peaKIuu

3.2

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

®opMHpOBaHHE HAYYHOTO
MMPOBO33pPEHMS:
3HATH/MIOHUMATB/YMeTh
onpenesTh!
- IPUYMHHO-CJIE/ICTBEHHBIE CBA3U
MEXy CTPOCHHEM aTOMa,
XUMHYECKOH CBS3bI0, TUIIOM
KpPHUCTaJNINIECKOH PeIETKH
CBOWMCTBAMM XMMHUYECKHX
COCTUHECHUH;
- 3HAYEHHUE OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEaKLUH,
MPOTEKAIONINX B IPUPOJIE,
HCIOJb3YEMBIX B TOBCETHEBHOMN
JKU3HH YeJIOBEKa.

Hroro no pazgeny

15

bubmoteka [IOK
https://m.edsoo.ru/7f41837¢c

PesepBHOE Bpems

bubmoteka [IOK
https://m.edsoo.ru/7f41837¢c

OBILIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

68

9 KIIACC



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

n/n

HaumenoBanue pa3aesioB u
TeM MPOrpaMMBbl

Kounu-
4eCcTBO
4acoB

DJieKTpOHHbBIE (HH(POBDbIE)
o0pa3oBaTeJibHBIE PecypChl

DopMbl pealu3alun
BOCIIUTATEJILHOIO
NMOTEHIHAJIA pa3fena

Pazgen 1. BemecTBo U XMMHU4YeCKHEe peakunu

1.1

[ToBTOpenue u yriybieHue
3HAHUM OCHOBHBIX Pa3J/iesioB
Kypca 8 kiacca

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

1.2

OCHOBHBIE 3aKOHOMEPHOCTH
XUMHUYECKUX PEAKLIUN

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

1.3

DIIEKTPOIUTHYECKAS
Jucconuanyst. XUMU4ecKue
peaKuu B pacTBOpax

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

@DopMHPOBaHNE HAYYHOI'O
MHPOBO33PCHHUSA:
3HATB/IOHUMATL/yMeTh
onpeaesaTh:
- HCTOPHIO CTAHOBIIEHUS
XUMHYECKON HAyKH, €€ OCHOBHBIX
MOHATHI, IEPUOIMYECKOTO 3aKOHA
KaK OJHOTO U3 BaKHEHIINX
3aKOHOB IIPUPOJIBI;
- XMMHUYECKYIO OPTaHH3aIHIo
JKUBOW U HE)KMBOU IIPUPOJIBL;
- MaTepHaJIbHOE €IMHCTBO BEIECTB
MIPUPOIBI ITyTEM COCTABIICHHS
TeHEeTHUECKUX PSJIOB MeTallia,
MEPEXOAHOTO IEMEHTA,
HEMeTaIa.
DopMHPOBAHHE IKOHOMHYECKHX
3HAHMI:
3HaTh/NIOHUMATH/YyMETh
onpeaesnTh:
- BIMSIHAE YCJIOBUI HA CKOPOCTh
XUMUYECKHUX peakluit
(BO3MOHOCTH YIPaBICHUS
XUMHYECKHMH IPOLIECCAMH Ha
MIPOU3BO/ICTRE).

Uroro no pasgeny

17

Paznea 2. HemeTaJsibl M UX cOeTMHEHUSA

2.1

OO01mas xapakTeprucTHuKa
xuMuueckux 31eMenToB VIIA-
rpynnsl. ['aoreHst

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

@®opMUpOBaHUE HAYYHOTO
MHPOBO33PCHHUSA:
3HAThH/MOHUMATHL/yMeTh
YCTAHABJIMBATh!

- IPUYMHHO-CJIE/ICTBEHHBIE CBSA3U
MEXy CTPOCHHEM aTOMa,
XMMHYECKOH CBA3BIO, TUIIOM
KPUCTAJTINYECKON PEIIETKU
HEMETAJJIOB U X COEIUHEHHH, HX
GU3UMYECKUMH U XUMHUYECKIMHU
CBOIICTBaAMU;

- MaTepHuaIbHOE €JUHCTBO
BEIIECTB NPUPOJIBI yTEM



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

2.2

OO0mast xapakTepHCTHKA
XUMHYECKHX 371eMeHTOB VIA-
rpynmsl. Cepa u eé
COCIIMHCHHUS

bu6nuoreka IJOK
https://m.edsoo.ru/7f41a636

2.3

OO0mast xapakTepHCTHKA
XUMHYECKUX IEMEHTOB VA-
rpynmsl. A3ot, pochop u ux
COeTMHEHHS

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

2.4

OO01mmas xapakTeprucTuKa
XUMHAYECKHX 31eMeHTOB IV A-
rpynnsl. YIJIepoJ U KpeMHUM
U UX COeITMHEHUS

Bbu6nuoreka IJOK
https://m.edsoo.ru/7f41a636

COCTABJICHUS TCHETHIECKUX PSATOB
HEMETaNJIOB.
®opmupoBanne
NATPUOTHYECKOT0 BOCIIHTAHUS:
3HAThH/IOHUMATH/yMeTh
onpeesTh:
- pOJb POCCUICKUX YUYEHBIX B
Pa3sBUTHH XUMHYIECKOH HAYKH;
®dopmupoBaHue
BAJICOJIOTMYECKHX 3HAHMIA:
3HaTh/MOHUMATH/yMETh
onpeaeJsTh!
- OMOJIOTMYECKYIO POJIh
HEMEeTaJlJIOB Il OPTaHU3MOB;
- OCHOBBI 3710pOBOT0 00pa3a >KM3HU.
®opMHPOBaHNE IKOHOMUYECKHX
3HAHMIA:
3HAThH/IOHUMATL/yMeTh
onpeaessTh!
- IPOU3BOJICTBO CEPHOM KHUCIIOTHI
(BBIOOD CHIPBSI, HAYIHEIC
MPUHIUIIBI TPOU3BO/ICTBA),
CHJIMKAaTHOH NMPOMBIIUICHHOCTBIO;
®opMHupoOBaHHE IKOJTOTHYECKHX
3HAHUIL:
3HATH/IOHUMATH/yMeTh
onpeesTh.
- IpaBHJIa TEXHUKH 0€3011aCHOCTH
NIPY BHITIOJTHEHUH NPAKTHYECKUX
paborT ¢ 11e1bl0 GOPMUPOBAHUS
0epe)HOro OTHOIICHHS K CBOEMY
3JJ0POBBIO U 3I0POBBIO
OKPYXKaIOIINX.
- IpOOJIEMBI OXPaHbI OKPY’KaromeH
Cpenbl, CBSI3aHHBIX C XUMHUYECKAM
MIPOU3BOJICTBOM.
- IpaBUJIa MTOBECHNS B
Ype3BbIYANHBIX CUTYALUIX,
CBSI3aHHBIX C BO3JIEHCTBHEM
Pa3IUYHBIX BEIIECTB
(yrapHoro rasa, CoeTMHEHHUI
a30Ta, CepHI).

Uroro no pasgeny

25

Paznea 3. MeTaajbl 1 UX COeMHEHUSA



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

3.1

OO01111e CBOMCTBA METAJIJIOB

bubmuoteka [IOK
https://m.edsoo0.ru/7f41a636

3.2

Baxkueiiiue MeTaibl U UX
COEIUHEHUS

16

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

®opMupoBaHHe HAYYHOTO
MHPOBO33PCHHUSA:
3HATH/IOHUMATL/yMeTh
onpeeasTh:
- IPUYMHHO-CJIE/ICTBEHHBIE CBA3U
MEXJy CTPOCHUEM aTOMa,
XMMHUYECKOH CBA3BIO, TUIIOM
KPHUCTAJUTUYECKON PEIIeTKH
METAJIOB M MX COCIUHEHNH, UX
(GU3UIECKUMH U XUMHUYECKIMU
CBOWMCTBaMH.
- OOBSACHATH MaTepHAIBEHOE
€JMHCTBO BEILECTB NPUPO/IBI IIyTEM
COCTaBJICHUS TCHETUYECKUX PSIOB
METaJUIOB.
®opmMuUpOBaHUE
NATPUOTHYECKOT0 BOCIINTAHUS
3HaThH/MOHNMATH
- pOJIb POCCUICKUX YUYEHBIX B
Pa3sBUTHH METAJUTYPIHH.
®opMupoBaHUe
BAJICOJIOTMYECKHX 3HAHMIA:
3HATH/IOHUMATD!
- 3HAUCHNE METAJUIOB JJISI KHUBBIX
OpPTraHU3MOB;
- OCHOBBI 37I0pOBOT0 00pa3a XKHU3HH;
@DopMHPOBaHHE IKOHOMHYECKHX
3HAHUM!
3HATB/IOHUMATH/yMeTh
onpeesTh.
- HAXOX/ICHUE METAJJIOB B
MPUPOJIE, BUIAX METaJUTypTUH,
panroHaIbHOM HCTIONb30BaHUU
METaJIJIOB, O CIIOCO0aX 3aIUTHI
METaJIOB OT KOPPO3HH.
- pemaTth 3a7ayu ¢
MIPOU3BOJICTBEHHBIM COJICPKAHUEM.
@DopMHPOBaHHE IKOJTOTMYECKUX
3HAHUIL:
3HAThH/IOHUMATH/yMeTh
NMPUMEHSITh.
- IpaBHJIa TEXHUKH 0€3011aCHOCTH
IIPY BHITTOJTHEHUH NPaKTHIECKUX
pabot ¢ menpo GopMUpOBaHUS
0epeKHOro OTHOIICHHS K CBOEMY
3JI0POBBIO U 3/I0POBBIO
OKPYXaIOIINX.
- IpOoOIIEMBI OXPaHbI
OKpY>Karollel cpeibl, CBA3aHHBIX
C XMMHUYECKUM HPOHU3BOJICTBOM.

Uroro no pazgeny

20

Pa3nen 4. Xumusi u oKpy:Kaomas cpeaa

4.1

BeH.[eCTBa " MaTCpualibl B
KHU3HU YCJIOBCKA

bubmoteka [IOK
https://m.edsoo.ru/7f41a636

®DopMHPOBaHHE HPABCTBEHHOIO
BOCIIMTAHMA:
3HAaTh/MOHUMATH/yMeTh
onpenesTh.

- COLIMAJIbHYIO 3HAYMMOCTHU U
coJieprkaHue MMpoQeccui,
CBSI3aHHBIX C XUMHUEH.
®opMHPOBAHHE IKOJTOTHIECKHX
M JKOHOMHYECKUX 3HAHHIA:



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

3HaTH/MOHUMATH/YMETH
onpeessTh:

- OTBETCTBEHHOCTb 3a IPUMEHEHHE
IOJIy4YEHHBIX 3HAaHUU U YMEHUH,
MO3UTHUBHON POJIM XUMUH B XKU3HU
COBPEMEHHOI'0 00IIECTBa,
HEO0OX0IMMOCTH XUMUYECKH
IrpaMOTHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U OKPYXKAIOIIEH cpele;
- pemaTh 3aJa4u ¢ H9KOJIOTHYECKUM

COEPIKAHUEM,
- pemaTth 3a1a4u C
MMPOU3BOJACTBCHHBIM
COJIEpIKAHNEM.
Uroro no pasgeny 3
bu6nmoreka IJOK
PesepBHOE Bpems 3

https://m.edsoo.ru/7f41a636
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[Tpu peanuzanum Paboueit mporpaMmbl BO3MOKHA HHTETPAIUS OYHOTO 0OYyUEHHS ¢ 00yYSHHEM C
IPUMEHEHHUEM JIMCTAaHLIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH, 3IEKTPOHHBIM 00yueHueM. [Ipu
OpraHu3anuy 00y4eHHsl C IPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHbIX TEXHOJIOT UM,
3JIEKTPOHHOTO 00YUYEHUS UCIOIb3YIOTCS YKa3aHHBIE B JaHHOM pas3/iesie JIEKTPOHHBIE
(unpoBbIie) 00pazoBaTEIbHBIC PECYPCHI.
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IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne
Tema ypoka KouaunyecTBo
n/n
4acos
[Ipenmer xumun. Ponp XuMuM B KU3HU YEIIOBEKA
MeTo/1bl U3y4eHHS] XUMUU
ArperaTHbIe COCTOSIHHS BEIIECTB
Ilpakmuueckas paboma 1
«[IpaBuia TeXHUKH OE€30MACHOCTH U HEKOTOPBIC BUABI PadOT B XMMHYECKON
4 naboparopun» (B KaOMHETE XUMHUH) 1
Jlomawnuti sxcnepumenm
Ilpaxmuueckas paboma 2
«HabmroneHne 3a ropsiei CBe4on»
5 ®u3nYeCKUe SBJICHUS — KaK OCHOBA Pa3JIeJICHHUs] CMECE B XUMUHU 1
Ilpakmuueckas paboma 3
6 | «AHanU3 NOYBBI» 1
(ananoe pabomot « Ouucmra no8apeHHOU COIUY)
7 | ATOMHO-MOJIEKYJISIpHOE YueHHEe. X UMHUYCCKHE 3JIEMEHTBI 1
8 3HAKU XUMUYECKUX JIEMEHTOB. [lepruondeckas Tabiauma XuMHIECKIX 1
anemenToB . 1. Menaeneena.
9 | Xumuueckue GopMyJibl 2
10 | BaneHtHOCTB 2
11 | Xumudeckue peakiuu 1
12 | Xumnueckue ypaBHEHHs 2
13 | Tumsl XUMHYECKHUX PEaKIUii 2
14 | IToBTOpeHue u 0600IIeHHE TeMbl. [10ITOTOBKA K KOHTPOJILHON paboTe 1
15 | Koumponwvnas paboma I no teme «HauanpHble MOHATHUS U 3aKOHBI XUMHI) 1
16 | Bo3myx u ero cocrtas 1
17 | Kucnopon 1
18 Ilpakmuyeckas paboma 4 «Ilonydenue, coOupaHue U paclo3HaBaHUE 1
KHCIIOPOJIa»
19 | Okcumsl
20 | Bomopon
21 Ipaxmuueckas paboma 5 1
«ITomydenne, cobrpanne u pacrio3HaBaHUE BOJIOPOIA»
22 | Kucnotst 1
23 | Commn 1
24 | KonuecTBO BelecTBa 2
25 | MonspHbIii 00BEM ra3os 1
26 | PacuéThl M0 XUMUYECKHM YPaBHEHHSIM 2
27 | Boma. OcHOBaHUSA 1




28 | PactBopsl. MaccoBast 1011 paCTBOPEHHOTO BEIIECTBA 1
Ilpakmuueckas paboma 6
«IIpuroroBiieHHE pacTBOPA 3aaHHOW MACCOBOM JOJIEH PACTBOPEHHOIO

29 | BemecTBa» 1
Jlomawnuti sxcnepumenm
«BpIpanyBanye KpUCTAJUIOB aJTIOMOKAIMEBBIX KBACI[OB UM MEJIHOTO KYIOPOCa

30 O06o001eHre u cucTeMaTU3aIys 3HaHui 1Mo TeMe «BakHelmue npeacTaBuTenu 1
HEOPTaHMYECKUX BemecTB. KoJMueCcTBEHHBIC OTHOIICHUS B XHMHU)

31 Ypoxk-ynpaxHeHue no reme «BaxkHenme nmpeacTaBUTENN HEOPraHMYECKUX 1
BeniecTB. KojnuecTBeHHbIE OTHOLICHHS] B XUMUN

32 | Okcupl, UX Kaaccu(UKaIUs XAMHUECKUE U CBOMCTBA 1

33 | OcHoBaHus, UX KIacCU(PHUKAIMSA U XMMUYECKHE CBOUCTBA 1

34 | Kucnotsl, ux Kiaccu(HUKaIis U XUMHYCCKUE CBONCTBA 1

35 | Comnm, ux knaccuuKamus ¥ XAMHYCCKHE CBOMCTBA 1

36 | 'eHeTHyeckas CBSA3b MEXKY KJIAaCCAMU HEOPTaHUYCCKMX COCIMHCHHIMA 1

37 Ilpakmuueckas paboma 7 PenieHue 3KCIIepUMEHTAIBHBIX 33/1a4 110 TEME 1
«OCHOBHBIC KJIACCHI HEOPTAHMYCCKUX COCAMHCHUI

38 O06001eHre u cucTeMaTu3alys 3HaHuii 1o Teme «OCHOBHBIE KJIACChI 1
HEOPraHMYECKUX COCAMHEHUN»

39 KonTponbnas pabota 2 no teme «OCHOBHBIE KIacChl HEOPTaHUYECKUX 1
COEAUHECHUIN»

40 EcrecTBeHHbIE cemMeiicTBa XUMUYECKHUX 3JI€MEHTOB. AM(OTEpHOCTh 1

41 | OtkpeiTre nepuoarueckoro 3akona J[. . MeneneeBbim 1

42 | OCHOBHBIE CBEJICHHS O CTPOCHHH aTOMOB 1

43 | CrpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB 1

44 | Ilepuoauueckas cucTeMa XuMH4YeCKX 3neMeHToB JI. 1. Menaeneea 1

45 | XapakTepuCTHKa 3JIEMEHTA IO €ro MOJ0KEHUIO B TIEPUOTUUECKON CUCTEME 2

46 3HaueHue MepruoINYECKOro 3aKOHa U MEPHUOJUIECKON CUCTEMbI XUMUYECKUX 1
anemenToB 1. 1. Meneneena

47 | MonHast XUMHYECKas CBSI3b 1

48 | KoBaseHTHAss XMMHYECKast CBA3b 1

49 | KoBasieHTHAas HEMOJIAPHAS U TOJISIPHAS XUMHUYECKas CBSI3b 1

50 | Meranueckasi XHMHYECKast CBSI3b 1

51 | CreneHb OKHCIICHUS 2

52 | OKUCITUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIIUH 2
O06o061ieHre u cucreMaTu3alus 3HaHui 1o Temam «lleproandeckuii 3aKoH 1

53 | mepuoanueckas cucteMa xumudeckux snementoB JI. M. MenneneeBa. CtpoeHue 2
aToMa» U «Xumuueckas cBsi3b. OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIIHID)
Ypok-ynpaxHenue 1mo remam «lleproanyeckuii 3aK0H U MepuoIundecKas

54 | cucrema xumuueckux 3nementoB Jl. M. Menpeneesa. CTpoeHue aToma» u 1
«Xumuueckas cBsi3b. OKHCIUTENHHO-BOCCTAHOBUTEILHBIE PEAKITUN
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9 KJIACC

Ne T
eMa ypoka
n/n P KonunyectBo yacos
1 | Knaccudukarust HeOpraHu4ecKux BEIeCTB U UX HOMEHKJIATypa 1
2 Knaccuukanus XuMUYeCKUX Peakiuid o pa3iIuYHbIM OCHOBAHHM 5
CTapToBblii KOHTPOJIb
3 | IloHsiTHE O CKOPOCTH XMMHUYECKOM peakunu. Karamus. 2
4 DnexTponuTHYecKas AUCCOLUALVS 1
5 OcCHOBHBIE MOJIOXKEHUS TEOPUU EKTPOIUTHYECKOM auccounanuu (TI/]) 1
6 XUMUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPHH MIEKTPOIIUTUYECKON 2
JUCCOLMAIUI
7 XUMHYECKHE CBOMCTBA OCHOBAaHUM B CBETE TEOPHUH DIIEKTPOIIUTHIECKOU 1
JUCCOLUALUU
8 XHUMUYECKUE CBOKWCTBA COJIEN B CBETE TEOPUH IEKTPOIUTUYECKOU 1
JICCOLIMAIIH.
9 | IloHsTHE O TUAPOIM3E COJIEH. 1
IIpakTnyeckas padora 1.
10 | Pemenue sKcriepuMEHTAIBHBIX 3334 M0 TeME «JJICKTPOIUTHYCCKAS 1
JUCCOLALUS
11 O06o011eHre ¥ cucTeMaTu3alys 3HaHuH 10 TeMe « XMMHUYECKUE PeaKiiy B 1
pacTBopax MEKTPOIUTOB
12 Ypok-yrpaxxHeHue 1o TeMe «XUMHYECKUE PEAKLUN B paCTBOPAX 1
JIEKTPOJIATOB
13 | OGmas xapakTeprCTHKa HEMETALIOB
14 | O6wmas xapakreprcTika 37eMeHTOB VIIA rpymimbl — rajioreHoB
Coenunenus
15 A 1
raJIOTEHOB
16 | IpakTuyeckasi padora 2. «/3ydeHre CBOWCTB CONSHON KUCIOTHD) 1
17 | O6mas xapakrepucTrka semeHToB VI A - xanmbkorenos. Cepa 1
18 | CepoBomopon u Cymbhu bl 1
19 | Kuciopoausie coeTHHEHHSI CEPBI 1
20 | Mpakruyeckasi padora 3. «3ydeHre CBOWCTB CEPHOI KUCTOTHI» 1
21 | OOmias xapakTepUCTHKA XUMUIECKHX IEMEHTOB VA Tpymibl. A30T 1
22 | Ammuak. Com aMMOHHSI 1
23 IIpakTnueckas padora 4. 1
«IlonydyeHne aMMuaKka v U3y4eHHUe €ro CBOMCTBY
24 | Kucnopoacoaepxaline COeMHEeHHsI a30Ta. 2
25 | ®ochop u ero CoeqMHEHNUS 1
26 | OOmras xapakTepuCTHKA dIeMeHTOB IV A- rpynmsl. YTiaepo. 1
27 | Kucnopojcoaepikaiinue COeJHHEHHs yriiepoaa 1
8 IIpakTnueckas padora S. 1

((HOqueHHe YTJICKUCIIOro ra3da U U3y4CHUC €ro CBOMCTB»




29 | YrieBoaoposi 1
30 | Kucnopoacoaepskaliye OpraHndecKue CoeInHEHHS 1
31 | KpemHuii 1 €ro COeIMHECHUS 1
32 | CunukaTHAs IPOMBIIIICHHOCTb 1
33 | [TomyueHre HEMETAIIOB 1
34 | IlonyueHre BaKHEUIIIMX XMMHUYECKUX COCTUHEHUI 1
35 | O606meHue o Teme «HemeTamibl 1 UX COEAUHEHU 1
36 | KonrpoabHas pa6ora Nel 1o teme «HemeTamibl U MX COCIMHCHHS 1
37 [Tonoxxenue metaisos B [lepuonuyeckoii cucteme, CTpOEHUE aTOMOB U 1
KpPUCTAJIJIOB
38 | O6mure XMMHAYECKHUE CBOMCTBA METAJLIOB. 1
39 | O61as xapaKTepUCTHKA MIETOYHBIX METAJLIOB 2
40 | OGImas XxapaKTepUCTHKA IIET0YHO3EMEILHBIX METAILJIOB 2
41 | XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHCHUS 1
42 IIpakTnyeckas padora 6. «[lomyuenue xecTKON BOJBI U CIIOCOOBI €€ 1
YCTpaHEHUS
43 | AMOMUAHUI U €r0 COeTUHEHUS
44 | XKene3o u ero coeAMHEHUS
45 IIpakTnueckas padora 7 1
«Peienne sKciepuMEHTANIBHBIX 33]1a4 110 TeMe «MeTaJuibly
46 | Koppo3ust METAJLIOB M CIIOCOOBI 3aIMThI OT HEE 1
47 | Meramuisl B ipupoe. [TousTre 0 MeTauTypruu 2
48 | O6oOIIeHue 3HaHUH 110 TeMe «MeTaslTbl» 1
49 | KourpoasHasi pagora 2 1o Teme «MeTaib» 1
50 | XumMudeckast opraHu3aiys MIaHeThl 3eMIs 1
51 | OxpaHa OKpy’KaroIIeH Cpebl OT XUMUYECKOTO 3arpsI3HCHHUS. 1
52 | BemectBa 1
53 XUMUYECKUE 1
peakuuu
54 | Xumuueckue cBOMNCTBa OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB. 2
55 | IToBTOpeHue u 0600IIEHHE 110 TEME. 1
56 | Ypok-ynpaxHeHwue. 1
57 | ITOroBbI# ypOK 3a Kypc OCHOBHOM IIKOJIBL. 1
58 | KauecTBeHHbIE PEAKI[MK HA HOHBI 1
59 | HekoTopsie ra3000pa3HbIe BEIIECTBA. 1
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

INabpuensu O.C. Xumus: 8 kimace : yueOHHMK I 0011e00pa30oBaTeNbHBIX YUpEKISHUNH. — M.:

Apoda.

la6puensu  O.C., W.I'.OctpoymoB, C.A.CnaakoB. Xwumus: 9 kiacc: y4eOHHK s
001eoOpazoBaTeNbHBIX Yupexkaenuid. — M.: [IpocBemenue.

METOAUYECKHUE MATEPHUAJIbBI J1JIs1 YUUTEJIA
:/ledsoo.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [JOK



