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IHHOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo XMMHH Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsS COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpasoBanms, mnpenctaBieHHBIX B PI'OC OOO, a Ttakxke Ha ocHOBe GenepaibHON paboueit
MPOrpaMMbl BOCIIUTAHUS U C y4€TOM KOHUENIMH MpenojiaBaHus y4yeOHOro mpeamera «XuUMHUS» B
oOpa3oBarenbHBIX opranu3aiusax Poccuiickoit denepanum.

[IporpaMmMa mo xuMuu Aa€T MpeAcCTaBICHHE O LesIX, oOmei crparerud oOydyeHwus,
BOCIIUTAHUsI M Pa3BUTUS OOYYAIOMIMXCS CpPEACTBaMH y4eOHOTO TpeAMEeTa, YCTaHABIUBACT
00s13aTeNbHOE TPEIMETHOE COJCpXKaHUE, IMPEIyCMaTPUBAET paclpeieieHHe €ro mo Kiaccam u
CTPYKTYpUPOBaHHUE I10 pa3fesiaM U TeEMaM MPOrpamMMbl 110 XUMUH, ONPEAEISET KOIMUECTBEHHBIE U
KAUeCTBEHHBIE XAPAKTEPUCTUKH COACPKAHMS, PEKOMEHIYEMYIO I1OCIIEOBATEIbHOCTh H3Y4YEHHUS
XUMHH C Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKH Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YyYaroIIMXCs, ONMpeAeNsieT BO3MOKHOCTH MpEAMeTa ISl peaan3aluu
TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOW MPOrpaMMbl Ha YypPOBHE
OCHOBHOT0 00111ero 00pa3oBaHus, a Takke TpeOOBaHUHN K pe3ylibTaTaM OOy4YeHHsS XMMUU Ha YPOBHE
nenei M3ydeHHWs TMpeAMeTa W OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENBHOM  N1€ATEIbHOCTH
00yJaroIerocs o OCBOCHUIO YIeOHOTO COJICPIKAHMSL.

3HaHWEe XMMHHU CIYXXHT OCHOBOH aisi (pOopMUpOBaHUS MHUPOBO33PEHHUS] OOYUaIOMIETOCs, €ro
NPEJCTaBICHUN O MaTepUATbHOM €IUHCTBE MHUpA, BAXKHYIO POJb UTParoT (GopMuUpyeMble XUMHUEH
IIPEJICTABICHHUS] O B3aUMOIIPEBPALLEHUSAX DHEPTUU U 00 3BOJIOLUHU BELIECTB B IPUPOJE, O MYTAX
pelieHus ro0aIbHBIX IPOOJIeM YCTOMUMBOTO pa3BUTHS YEIOBEUYECTBA — CHIPbEBOM, SHEPTETUYECKOM,
MUIIEBOM 1 KOJOrMYecKor 6€30MacHOCTH, MPOOJIEM 3]paBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3alMd BO3MOXKHOCTEH JUIsl caMOpa3BUTUS U (OPMHUPOBAHUS KYJIBTYPbI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUpPOBAHUE MBILIUIEHUS U TBOPUYECKHUX CHOCOOHOCTEHW oO0ydarommxcs,
HABbIKOB UX CAMOCTOATEIbHOW y4eOHOH N1eATENbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATENbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KHU3HH, TaK U B IPO(HECCHOHATILHOM e TENIbHOCTH;

3HaKOMHT CO CHEeUM(UKON HAydHOTO MBIIIJICHHS, 3aKJIaJbIBAET OCHOBBI II€IOCTHOTO B3I/
Ha €AMHCTBO TMPHUPOJIBI M YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM JTalloM B (HOPMUPOBAHUU
€CTECTBEHHO--HAyYHOH IrPaMOTHOCTH 00yYaroIuXCs;

CIOCOOCTBYET (POPMUPOBAHHIO LIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM 3HAHMSIM,
K MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOU BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00y4aroIIUXCs.

JlanHble HampaBlieHUSS B OOYYEHMM XUMHUHU OOECHEeUYMBAIOTCS CHEHU(PUKON coaep:KaHus
y4eOHOro mpenMera, KOTOpBIM SIBISETCS MeAarornyeckd aJanTHPOBAaHHBIM OTpakeHHeM 0a30BOit
HayKH XMMUHU Ha ONpe/IeIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMuum Ha ypoBHE OCHOBHOIO 0O0IEro oOpa3oBaHHsS OPHEHTHPOBAH HAa OCBOEHHE
00y4aroIMMHUCS CHCTEMBbl IMEPBOHAYAIBHBIX MOHATHH XWMHH, OCHOB HEOPraHMYECKOW XUMHHU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHSITHI OPraHMYE€CKOU XUMUHU.

CrtpykTypa coaepikaHUs TpPOTrpaMMbl 1O XMMHUU C(HOPMHpPOBAHA HA OCHOBE CHUCTEMHOTO
noaxoja K e€ uzyuenuro. CozneprkaHue CKIaJbIBa€TCs U3 CUCTEMBI IOHATHN O XUMHUYECKOM DJIEMEHTE
U BEIIECTBE W CHUCTEMbl NOHATUA O XuUMHYecKoW peakiuu. OOe 3TU CUCTEMBI CTPYKTYpPHO



OpPraHU30BaHbl MO NPHUHIMUIY IOCIECAOBATEIBHOIO Pa3BUTUS 3HAHWHW HAa OCHOBE TEOPETHUECKUX
MPEJICTaBICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— Y4YEHHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— MpeCTaBlIeHUH 00 ANIEKTPOTUTHUECKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHMS pacCMaTPUBAIOTCS HA OCHOBE OJMIIMPUYECKH TOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BHBAIOTCS MOCIIEIOBATEIILHO OT OJHOTO YPOBHSI K JAPYTrOMY, BBITTOJIHSS
(GyHKIIUU OOBSCHEHUS M TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXHOCTEH MPaKTUYECKOTO
MIPUMEHEHUS U MOTYYCHUSI U3y4aeMbIX BEILECTB.

OcBoecHHE TIpOTpaMMBI TI0 XHMHH CIOCOOCTBYeT (OPMUPOBAHHUIO TMPEICTABICHHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAyyHOM KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW NPUPOABI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHUIO M METOJaM IO3HAaHMsS B Hayke. M3ydeHue Xxumuu
MIPOMCXOJUT C MPHUBJICUYCHUEM 3HAHUN M3 paHee M3YUYEHHBIX YYeOHBIX MpeaMeToB: «OKpyKarouuit
mup», «brnonorud. 5—7 knacce» n «®@uznka. 7 Kiaacey.

[Ipy w3ydyeHUW XUMHH MPOUCXOIUT (OPMUPOBAHHME 3HAHWA OCHOB XMMHYECKOW HAyKU Kak
00J7acTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUICCKON JIEATEIPHOCTH YEIIOBEKAa M KaK OJHOTO U3
KOMITOHCHTOB MHPOBOW KYJbTYpHI. 3a/1a4a yueOHOro IpeMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBI
XUMHUYCCKUX 3HAHUH — BaKHEHIMX (AKTOB, MOHATHH, 3aKOHOB M TEOPETUYCCKUX IOJIOKCHUH,
JOCTYMHBIX 000011IeHNIT MUPOBO33PEHYECKOT0 XapaKTepa, s3bIKa HaAyKH, B TPUOOIIEHUU K HAyYHBIM
METOJIaM TO3HAHMSI MIPH U3YUYEHHUU BEIIECTB U XUMUYECKUX peakiui, B GOpPMUPOBAHUH U PA3BUTHU
MO3HABATENbHBIX ~YMEHUH W HUX TOPUMEHEHMH B Yy4eOHO-TIO3HABATENbHOM UM y4yeOHO-
HCCIIEIOBATENILCKON JIEATEIbHOCTH, OCBOSHUM MpaBHJI 0€30MacHOro oOpalleHUsl C BEIIeCTBaMHU B
MOBCEIHEBHON XU3HU.

[Ipn u3ydeHHMM XWMHUM Ha YPOBHE OCHOBHOTO OOIIEr0 0OOpa30BaHUS Ba)XHOE 3HAYCHHUE
MPUOOPENTN TaKUEe 11U, KaK:

— (opmMupoBaHUE HHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHHIO,
COTPYTHUYECTBY, CAMOCTOSATEIHLHOMY MPHUHATHIO PEIICHUN, CIIOCOOHOM aganmTHpoBaThCsl K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKM3HU;

— HampaBJICHHOCTh OOy4YeHHUsI Ha CHCTeMaTH4ecKoe TMpHUOOIIeHHe OoO0yJarommxes K
CaMOCTOSATEIILHON TMO3HABATEIILHOU JIEATENbHOCTH, HAYYHBIM METOJaM TO3HaHUS, (OPMUPYIOIIIM
MOTHUBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— o0ecnedyeHrue YyCIOBUHM, CHOCOOCTBYIOHIMX MPHOOPETEHHI0 O00yYarolMMHUCS —OIBITa
Pa3HOOOpPa3HOW JEeATEIHPHOCTH, TO3HAHUS W CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JIJISl PA3JIMYHbBIX BUOB JIEATEIbHOCTH;

— ¢opMupoBanue o0Iel (YHKIIMOHATHPHOW W €CTECTBEHHO-HAYyYHOW TPaMOTHOCTH, B TOM
quclie YMEHHH OOBSICHSITh M OIEHUBATH SBICHHUS OKPY)KAIOIIEro MUpPA, MCIONb3Yysl 3HAHUS U OTIbIT,
MOJIy4E€HHBIE TIPU U3YUCHUU XUMUH, IPUMEHSITh UX TIPHU PEIICHUH MPOOJIeM B MOBCEAHEBHON KU3HH
Y TPYZAOBOM I€ATEIBHOCTH;

— (¢opMupoBanue y oOydYarOIMMUXCA TYMaHHCTHYECKHUX OTHOIIECHWW, MOHUMAHHS IIEHHOCTH
XUMUYECKUX 3HAHUM JUIsI BBIPAOOTKU DKOJIOTHYECKH II€JIECO00pa3HOTO TOBENECHUS B OBITY U
TPYZIOBOM AESATEIBHOCTH B LIENISIX COXPAHEHUsI CBOETO 3/I0POBbS U OKPYXKAIOILIEH MPUPOIHOM Cpeibl;



— pa3BUTHE MOTUBALMU K 00YUYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA
OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpodmiIs u

HaNpPaBJICHHOCTH JaJTbHEHIIET0 O0yYCHHUS.
OOmiee 4yuCIIO YacoB, OTBENEHHBIX ISl M3YyYCHHS XUMHHM Ha YPOBHE OCHOBHOT'O OOIIETO

oOpasoBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 daca B Hemenwo), B 9 kinacce — 68

4acoB (2 4yaca B HEJIETIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XUMHM B )KM3HU YEJIOBEKA. XMMHUS B CUCTEME HayK. Teia u BeniecTna.
duznueckue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemecTB. [loHaTHe 0 MeToaax Mo3HaHUs B
xumun. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYNbl. XUMUYECKHE 3J1eMEHThl. CUMBOJIBI XUMUYECKHUX 3J1eMEHTOB. [IpocThie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi popmyina. BaneHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHAas Macca. OTHOCUTENNbHAs MOJIEKYJIsIpHas Macca. MaccoBas
JI0J151 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUU.

KonunuectBo BemectBa. Moisb. MossipHas macca. B3auMocBs3b KonMuecTBa, Macchl U 4ucia
CTPYKTYPHBIX €IMHUII BellecTBa. Pacy€rel mo opMynaM XMMHUUECKUX COSIUHEHHIA.

@usznueckue M XHMHYECKUE SBJICHUS. XHUMHUYECKas peakuuss U e€ NPU3HAKU. 3aKOH
COXPaHEHHS MacChl BelIeCTB. XUMHUYeckue ypaBHeHHs. Kiaccuduxanus XUMUYECKHX peakIuii
(coemuHeHus, pa3IoKEeHHS, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XWMHYECKOH TIOCYHOH, MpaBmiaMH paboThl B J1aboparopud U NpUEMaMu
oOpamieHusi ¢ J1abopaTopHbIM O00OpYyIOBaHHWEM, H3y4YCHHE U OIMCaHHe (U3MYECKHX CBOWCTB
00pa3loB HEOPTaHMYECKUX BEIIECTB, HaOMOJAeHHE (DU3MyYecKnX (IUIaBJICHHWE BOCKA, TasHHUE JIbJa,
pacThpaHue caxapa B CTYIKe, KUIEHHWE M KOHJICHCAlMs BOJIbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBaHWE MEIHON MPOBOJIOKHU, B3aUMOJICHCTBUE MeNla C KUCIOTOW) SIBJICHWM, HAOMIOJIEHUE U
OMMCaHUE MPU3HAKOB MPOTEKaHUS XUMHUYECKHUX pPeakUuuid (pasjoKeHHe caxapa, B3auMOJIeUCTBHE
CEepHOI KHUCIOTBI C XJopuaoM Oapwusi, paznoxenue ruapokcuaa meau (ll) mpu HarpeBanuwm,
B3aUMOJICHCTBHUE Keme3a ¢ pacTBopoM coiu menu (ll), u3yuenune crocoOoOB pasneneHusi cMeceil: ¢
MOMOIIbI0 MarHuTta, (UIBTPOBAHHE, BHITIAPUBAHWE, MUCTWUIAIUSA, XpoMmarorpadus, MpoBeaecHUE
OYUCTKM TIOBAapeHHOM coiM, HaOIIOJEHHEe U ONHCAaHME pe3yJbTaTOB IPOBEACHUS OIbITa,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOENIel MOJIEKYJI (I1apOCTePKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYEeCKUX BeleCTB

Boznyx — cmecs rasos. CocraB Bo3myxa. Kucimopoxn — 2JI€MEHT M NPOCTOE BELIECTBO.
Haxoxpaenue kucimopona B mpupojie, GuU3MYecKue M XMMHUYECKHE CBOICTBa (peakiuy TOpeHus).
Oxcunpl. [lpumenenne kucinopoma. CrnocoObl TONydeHUS KHUCTopoJa B JabopaTopuu U
npoMebliieHHoCcTH. KpyroBopoT kucimopoaa B mpupoje. O30H — amuioTpomnHas MOAU(PHUKAIMSL
KHCJIOPO/JIa.

TemnoBoit »d¢dekr XUMHYECKON peakiuu, TEePMOXMMHYECKHE ypaBHEHHUS, DOK30- U
SHIOTEPMHUUYECKHE pPeakuWHu. TOIIMBO: Yrodb M MeETaH. 3arpsS3HEHHE BO3[yXa, YCUIICHUE
napHUKOBOTo 3¢ dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — anemMeHT u npocroe BemecTBo. HaxoxaeHne Boiopoia B Ipupoae, Gpusnueckue u
XUMHYECKHUE CBOICTBA, MPUMEHEHHE, CTIOCOOBI momy4deHus. KucmoTel u conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoiicTBa Boabl. Boma kak pactBopurens. PactBopbel. HacellieHHBIE 1
HEHACBIIIECHHBIE PACTBOPBI. PacTBOpMMOCTH BemiecTB B BoJe. MaccoBast 101 BEIIECTBA B pACTBOPE.



Xumuyeckue cBorcTtBa BoAbl. OcHoBaHus. Pojib pacTBOpOB B MPUPOAE M B KU3HM YEIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbix BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Knaccudpukanus ©Heopranmdeckux coenuHenuid. Oxcunpl.  Kitaccupukamus OKCHIIOB:
coneoOpa3yomue (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHbIe) U HecoleoOpasywmue. HomeHkmarypa
okcu0B. Dusnyeckrue U XUMUYECKHE CBOMCTBA OKCHIOB. [lomyueHue okcuaoB.

OcHoBanus. Krnaccudukanus oOcHOBaHMM: INEIOYM UM HEPACTBOPUMBbIE OCHOBAHUS.
Homenknarypa ocHoBanuii. ®dusnueckue W XUMHUYECKHE CBOWCTBA oOcHOBaHui. I[lomydenue
OCHOBaHMM.

Kucnotsl. Knaccuduxanus xucinor. Homenknatypa kucior. dusmdeckue U XHUMHUYECKHE
cBoricTtBa KUCHoT. Psag akruBHocTu MmetaiuioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkinarypa coneil. @uznueckue 1 XuMuieckue cBoictsa cozeil. [lonydenue coneil.

['eneTnueckas cBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpEAeNCHUE COAEpkKaHMs KHUCIOpoJa B BO3AyXe, MOJyueHue, coOupaHue,
pacrmo3HaBaHHE€ W H3yYeHUE CBOWCTB KHUCIOpOAa, HAONMIOJEHUE B3aUMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJOBHSI BO3HMKHOBEHHUS W TpEKpalleHus TopeHus (moxapa), O3HAKOMIICHHE C
o0Opa3namMu OKCHJIOB U OMHCAHHUE WX CBOMCTB, MOJIyue€HUE, COOMpPaHUE, PACIIO3HABAHUE U U3YYCHUE
CBOMCTB BojJopoaa (ropeHue), B3aumojeicTBue Bojopona c¢ okcumom wmeau () (Bo3moxkHO
WCIIOJIb30BaHUE BHUIACOMATEpPUATIOB), HAONMIOIEHHE OO0pa3loB BEIIECTB KOJIUYECTBOM | MOJb,
HCCIIEI0BAaHUE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB C PA3JIMUHON PACTBOPUMOCTHIO, IIPUTOTOBIICHUE
pacTBOpPOB C OMNPEAETEHHON MAacCOBOM JOJIEM pAacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJBI C
MeTalaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPUANIOB), UCCIICIOBAHHE
00pa3I0OB HEOPraHMYECKHX BEIIECTB pPa3IUYHBIX KIACCOB, HAOMIOJEHHNE W3MEHEHUS OKpPaCKU
WHIUKATOPOB B pacTBOpax KHCIOT W IIeNouel, u3ydeHue B3aumojencTBus okcuaa meau () c
pacTBOPOM CEpPHOM KHCIOTBHI, KHCIOT C MeETa/llaMHM, pPEaKUuid HeHUTpalu3aluu, IOJyYeHue
HEpPacCTBOPUMBIX OCHOBAaHMM, BBITECHEHHWE OJIHOTO METajljla JPYTUM M3 PacTBOpPA COJIM, PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «BakHelIme Kiacchl HEOPraHUUECKUX COSAMHEHU.

Mepuoauueckuii 3akon u Ilepuognueckass cucrema xuMudecKux 3jemeHtoB JI. H.
MenpeneeBa. Ctpoenne atoMoB. XHUMHYeCKasi CBsi3b. OKHUCIUTEIbLHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBbie MOMBITKH KIacCHU(PHUKAIUM XMUMHUYECKUX 3JIeMEHTOB. [loHATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (IETOYHbIE U IIENIOYHO3EMENbHbIE METAJIbl, TAIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIC OKCUABI U TUIAPOKCHUJIBL.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa xumuueckux aneMeHToB 1. 1. Menneneesa.
Kopotkonepuoanas u nmuaHOTIEproaHas hopmbel [leproandeckoil CHCTEMBI XUMUUECKUX YJIEMEHTOB
J. . MenneneeBa. Ilepuonsl n rpynnsl. PU3NYECKUH CMBICH HOPAIKOBOTO HOMEpPA, HOMEPOB
MepUO/Ia U TPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX saep. M3otomnbl. DnekTpoHsl. CTpoeHUE 3IIEKTPOHHBIX
o0onouek aToMoB TepBbhix 20 xuMudeckux neMeHToB [lepuoanueckoit cucrems! J{. 1. Menneneesa.
XapakTepucTuka XMMHUYECKOr0 3JIEMEHTAa Mo ero mnojoxkenuto B Ilepmoanueckoit cucreme [ U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pauyca arOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIIIaM U TIEPUOJIaAM.



3nauenue [lepumoanueckoro 3akoHa u Ilepuoguyecko CUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuUTHUSA HayKu U npakTuku. [. 1. MeHeneeB — yu4€HbIN U rpaXk1aHUH.

Xumnueckas cBsi3b. KoBaneHTHas (1oJisipHasi U HEMOJISIPHAs) CBSI3b. DJIEKTPOOTPUILIATEIBHOCTD
XUMHYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucienusi. OKUCIUTEIHHO--BOCCTAHOBUTEbHBIE peakiuu. [Iporecchl OKUCIeHUS 1
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAaHOBUTEIIH.

Xumuueckuit Ixcnepumenm:

M3ydeHre o0pa3lioB BEIICCTB METAJJIOB U HEMETAJIOB, B3aMMO/JICHCTBHE THAPOKCH/IA IIMHKA C
pacTBOpaMH KUCIOT U IIEI0YEH, TPOBEACHUE OMBITOB, MILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaKlnii (rOpeHUe, peakluy pa3a0oKeHHs, COSTUHEHNUS ).

Mescnpeomemmnuie ceasu

Peanuzarust MexnpeIMETHBIX CBA3EH MIPU U3YYEHUHM XUMHH B 8 KJIacCe OCYILECTBIISIETCS Yepe3
WCIIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TIOHATUM, TaK W TIOHSATHH, SBIISIOIINXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01ue ecTecTBEHHO--HAYYHBIE MOHTHS: HAay4HbIM (DakT, TMIOTE3a, TeOpUs, 3aKOH, aHaJM3,
CUHTE3, KIacCUu(pUKaIKs, IEPHOIUIHOCTD, HAOI0ICHUE, SKCTICPUMEHT, MOJICTUPOBAHKE, H3MEPEHUE,
MOJEIIb, SIBJICHHE.

®usuka: wmarepus, aroM, DJIEKTPOH, TMPOTOH, HEWTPOH, WOH, HYKIHJI, HW30TOIbI,
PaINOAKTUBHOCTh, MOJICKYJIA, JIICKTPUUECKUH 3apsl, BEIECTBO, T€JIO, 00BEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, I'a3, PU3NYCCKUE BEIIMUUHBI, SIMHUALIBI H3MEPEHUs, KOCMOC, TUIaHETHI, 3BE3161, COJTHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPATIBI, TOPHBIC MOPOJIbI, IMOJE3HBIE MCKOIAeMEbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YecKas peakus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucremMa xumuyeckux anemMeHToB /1. 1. Menneneesa.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX DJIEMEHTOB TMEPBBIX TPEX
MEPUOJIOB, Kalus, KAJIbLUA M KX COCIMHEHUHA B COOTBETCTBHM C TOJIO)KEHHEM DJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHJIBI XUMHUYECKOW CBsI3U. THUMNBI KPUCTAIUIMYECKUX  PEHIETOK,
3aBUCHUMOCTB CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3HU.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIEeCTB. XMMHUECKHUE CBOMCTBA BEIIECTB,
OTHOCAILIMXCS K Pa3IW4YHbIM KJIacCaM HEOPraHUYECKUX COEJUHEHUN, TEeHEeTHYecKass CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanmss XuMUYECKUX peaKIuii M0 pa3IudYHbIM TpH3HaKaMm (10 YUCITY W COCTaBYy
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY (P EKTy, M0 M3MEHEHHUIO CTETICHEH OKUCIEHUS
XUMUYECKUX AJIEMEHTOB, MO0 0OpaTHUMOCTH, TI0 YJaCTHIO KaTan3aTopa). IK30- U IHAOTCPMUUYECKUE
peaKuru, TePMOXUMHUYECKUE YPABHEHUS.

[TonsTe O ckopocTH XUMHYECKOW peakiuu. [loHsaTne 00 OOpPaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusix. [IoHsATHEe 0 TOMOTe€HHBIX U reTeporeHHbIX peakiusax. [lonsTue o xaramuse.
[Tonsitue o xumuueckoMm paBHOBecuU. DaKTOPHI, BIUSAIONIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U
MOJI0)KEHUE XUMHUUECKOTO PABHOBECHS.



OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  DJIEKTPOHHBIA  OalaHC  OKUCIUTENIBHO-
BOCCTAaHOBUTENbHON peakuuu. CocCTaBlI€HHE YpPaBHEHMM OKHMCIUTEIBbHO--BOCCTAHOBUTEIBHBIX
peaKImii ¢ UCIIOJIb30BAaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust >MEKTPOIUTHUUECKON AMCCOLMALMM. OJIEKTPOJIUTHI U HERIEKTPOJauThl. KaTnowsl,
aHUOHBI. MexaHM3M JMCCOLMALMM BEUIECTB C PA3NIMYHBIMU BUJAMH XUMHUYECKOW cBA3H. CTeneHb
aucconyanuu. CUIbHbIE U CIIa0bIe 3JIEKTPOIUTHI.

Peakuun noHHOro oOMeHa. YcCIOBUS NPOTEKaHWs pEeakUUi HOHHOIO OOMEHa, IOJHbIE U
COKpallléHHbIE HOHHBIE ypaBHEHHUs peakuuil. CBOWCTBA KHUCIOT, OCHOBAaHHMWA M COJIEH B CBETE
IPEJCTaBICHUN 00 3IEKTPOIUTHUECKON aucconnanuu. KayecTBeHHble peakiiu Ha HOHBIL. [IoHsaTHE 0
TUAPOJIN3E COJICH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEJISIMUA KPUCTAININYECKUX PEIIETOK HEOPraHNYECKUX BELIECTB — METAIJIOB
U HeMeTauioB (rpadura W anmasza), CIOKHBIX BEIIECTB (XJOpHIA HATPHUs), HCCIECAOBAaHUE
3aBHCUMOCTH CKOPOCTH XUMHUECKOW PEaKIMU OT BO3JCHCTBUS PAa3IUUHBIX (PaKTOPOB, UCCIIEIOBAHHE
3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, IPOLECCa AUCCOLMALMM KUCIIOT, INeIo4Yed M coje
(BO3MOXKHO MCII0JIb30BaHME BUJIEO MAaTEpHAIIOB), IPOBEIEHUE OIBITOB, MIUTIOCTPUPYIOLIMX MPU3HAKU
IPOTEeKaHMs peakii HOHHOro oOMeHa (0Opa3oBaHUE OcaliKa, BbIAEICHHUE ra3a, 00pa3oBaHUE BObI),
OIBITOB, WJUIIOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peaKuuu pasyoKEHUs, COENMHEHHUS), paclO3HABAHME HEOPraHWYECKUX BELIECTB C IOMOILIbIO
Ka4eCTBEHHBIX PEAKIIMii Ha HOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtaJyuibl M MX coeIMHEHUSA

OOmiast xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHbIE CTEIEHU
okucineHus. CTpoeHune M (U3MYECKHE CBOHCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOWCTBA Ha MpHUMepe XJopa (B3aMMOAEHUCTBHE C MeETaUlaMH, HEMeTalllaMH, IeJ04aMu).
XnopoBonopos. ComnsiHas KUCIOTa, XUMHUYECKHE CBOMCTBaA, IMOJSydyeHHe, NMpUMeHeHue. JlelcTBue
XJIopa W XJIOPOBOJOPOJAa HAa OpraHu3M dejoBeka. BakHeilinme XJIOpuAbl U UX HaXOXXICHUE B
MIPUPOJIE.

OO6mass xapakrtepuctuka dieMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHuMe U (U3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U cepbl. AJUIOTPOIHBIE MOIU(UKALIUN KUCIOPOJa U cepbl. XMMUYECKHE CBOMCTBA CEPBHI.
CepoBosiopofi, cTpoeHue, pu3nYeckue U XuMuueckue cBoiicTBa. OKCHIBI cepbl KaK MpeACcTaBUTENN
KHUCIOTHBIX OKcHJoB. CepHas KucioTa, (u3MYeckHMe W XHMMHUYecKHe CBOMCTBa (00mue Kak
NPEJCTaBUTENs KJlacca KHUCIOT M CIeHU(HUEcKUe). XUMHUECKHE PEeaKlnu, JIeXkallde B OCHOBE
IPOMBIIIICHHOTO croco0a MoyyuyeHus: cepHoil KucnoTsl. [Ipumenenune cepHoil kuciaotTel. Comu
CEpHOIl KHCJIOThI, KaUeCTBEHHAsl peakius Ha cyiabdar-uoH. HaxoxaeHue cepsl U €€ COeIMHEHUN B
npupojae. XUMUUYECKOE 3arpsA3HEeHHE OKPYKaoIel cpe/ibl COeNMHEHUSIMU cepbl (KUCIOTHBIE JOMXKIM,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 TPEIOTBPAIICHHS.

O6mas xapakrtepuctuka »3iaeMeHTOoB VA-rpynnbel. OcoOE€HHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHH OKHCICHHS. A30T, paclpoCTpaHeHHE B MPHUPOJE, (pru3nueckrue U XUMHUYECKHUE
cBoiictBa. KpyroBopor azora B mpupoge. AMMHAK, €ro (uU3MYeCKHe U XUMHYECKHE CBOMCTBA,
nojiydyeHue U npumeHenue. Coin aMMOHHUSA, UX (PU3NYECKHE U XMMUYECKUE CBOMCTBA, IPUMEHEHHE.
KayecTBeHHast peakiyss Ha HMOHBI aMMOHHMA. A30THas KHUCJIOTa, €€ MOoJlyuyeHHe, (U3NYecKue H
XUMHUYECKHe CcBOMcTBa (0OImMe Kak MpeicTaBUTeNsl Kiacca KHCIOT M creuuduueckue).
Hcnonp3oBaHre HUTPATOB M COJICH aMMOHHS B Ka4eCTBE MUHEPAIBHBIX YIO0OpEHUN. XHUMHUUYECKOE



3arpsA3HEHUE OKPYKAIOLIEH Cpeibl COeMHEHUSMHU a30Ta (KUCIOTHBIE JJOXKIHU, 3arps3HEHNE BO3yXa,
mouBEl U Bog0éMOB). Docdop, ammorponnbie Moaupukanuu Gochopa, Gpusndeckne u XUMUIESCKUE
croiictBa. Oxcua ¢ocdopa (V) u docdopHas kucnora, GuU3MUeCKHe W XUMUYECKUE CBOICTBA,
nony4yenue. McnonszoBanue ¢pocdaroB B KauecTBe MUHEPAILHBIX YI0OPEHUH.

OOmas xapakrepuctuka osneMeHTOB IVA-rpynmel. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIIEHUsS. YTIEepoJ, aJUIOTPONHbIE MOAM(UKALNU, PACIPOCTPAHEHHE B
npupoje, Gpu3MUecKue M XUMHUYeckue cBoicTBa. Ancopobuusa. KpyroBopor yriepoga B npupone.
Oxcunpl yriaepoja, ux (u3MyecKkMe M XUMHUYECKHE CBOMCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBI,
HOJy4CHUE W TPUMEHEHHE. DKOJIOTHYEeCKUE IMpoOJIeMbl, CBsi3aHHbIE ¢ okcumoM yriepoxaa (1V),
TUIOTE3a MI00ATFHOTO MOTEIUICHUS KIIMMaTa, MApHUKOBBIA () PeKT. YrolbHas KHCIOTa U €€ COly,
ux (pusnyeckre U XMMHUYECKHE CBOWCTBA, MOJy4YeHHE M NMpuMeHeHHe. KadecTBeHHas peakius Ha
kapOoHaT-uoHbl. Mcrnonb30Banne kapOOHATOB B OBITY, MEAMIIMHE, MIPOMBIIUICHHOCTH U CEITBCKOM
XO35MCTBE.

[lepBoHauyaibHble MOHATHA 00 OpPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUAX Yriepoja
(MeTaH, 3TaH, 3TWJIEH, alETUJICH, 3TaHOJI, INIMLEPUH, YKCYCHasl KucioTa). [IpuposHble UCTOUHUKU
yIJI€BOJIOPOAOB (yroJib, MPUPOJHBIN ra3, HedTh), IPOAYKTHI UX HepepaboTku (OEH3UH), UX POJb B
ObITY M TpoMbIIIEHHOCTU. [loHATHE O OMOJOrMYecKM Ba)KHBIX BEIIECTBAX: KHUpaX, OelKax,
yIJIeBOAaX — M HMX pOJM B OKU3HM 4YeloBeKa. MarepuaibHOE €IUHCTBO OPraHMYECKHX |
HEOPTaHMYECKUX COCTUHECHUH.

Kpemuuid, ero ¢puzndeckne 1 XUMHYECKUE CBOMCTBA, MMOJydyeHHe U npuMenenue. CoemHeHus
KpeMHusi B npupoje. O6mue npexncraBieHuss o6 okcunae kpemHus (1V) m kpemMHueBOil kuciore.
Cunukarel, MX HCHOJb30BaHUME B OBITY, B IPOMBIIIJICHHOCTH. BaxHeWne CcTpouTeIbHbIe
MaTepuaibl: KepaMHuKa, CTeKJIO, IIeMEHT, OeToH, kene300eToH. IIpoGiembl Oe3omacHOro
MCIOJIb30BAHUS CTPOUTENLHBIX MaTEPUAJIOB B IOBCETHEBHON KHU3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oO0pa3l0B HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJSHOM KHCIIOTBHI, IMPOBEACHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJOPHI-MOHBI M HAOJIOJCHWE TNPH3HAKOB WX TPOTEKAHUS, OIIBITHI,
oTpakaromue (GU3NIECKHe W XHUMHYECKHE CBOWCTBA TAJIOI€HOB M WX COCAMHEHHN (BO3MOXKHO
HCIOJIb30BaHNUE BUJEOMATEpPHANIOB), O3HAKOMJIEHHE C o00pa3liaMu XJIOpPHA0B (TaJOreHUA0B),
O3HAaKOMJICHHE C oOpasmamMu cepbl W € CoelMHEHWsIMH (BO3MOXKHO  HCIIOJIb30BaHHE
BUJieOMATEepPHAJIOB),  HAOMIOJEHHWE  TMpolecca  OOyrJIMBaHMs —~ caxapa  1OoA  JACHCTBUEM
KOHIIEHTPUPOBAHHOW CEpHOM KHCIOTHI, M3yYEHHE XHWMHYECKHUX CBOICTB pa30aBICHHOM cepHOM
KHUCJIOTHI, TPOBEJICHUE KAUeCTBEHHOM peakuWu Ha Cyiab(paT-uoH M HaONI0JIeHHE INpU3HaKa eé
NpOTeKaHMs, O3HAKOMJIEHHE C (M3MYECKHMMM CBOMCTBaMHU a30Ta, (ocopa U HUX COEAMHEHHH
(BO3MOKHO HCITIOJIb30BaHHE BHUJEOMATEpPHANIOB), 0OpasliaMu a30THBIX M (PochopHBIX ynoOpeHui,
noirydeHne, coOupanue, paclio3HaBaHUe M W3yYeHUE CBOWCTB aMMHaKa, MPOBEJCHHE Ka4eCTBEHHBIX
peaknmii Ha MOH aMMOHWUSI U QochaT-HOH U M3yUCHHE NMPU3HAKOB WX MPOTEKAHUS, B3aUMOICHCTBHUE
KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI C Melbl0 (BO3MOXXHO HCIOJIh30BaHUE BUICOMATEPUAIIOB),
U3yuyeHHe MojeJed KpUCTAIUIMYECKHX pelEToOK anMasa, rpaduta, QyniepeHa, 03HAKOMIIECHHE C
IpOIECCOM  aIcOpOLMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
NPOTHBOra3a, MOJy4YeHHE, COOMpaHHe, pacliO3HaBaHWE M H3Y4YEHUE CBOMCTB YIJIEKHCIIOTO rasa,
NIPOBE/ICHUE KAUeCTBEHHBIX peakluil Ha KapOOHAT M CWJIMKAT-MOHBl M M3Y4YE€HUE NPU3HAKOB HUX
NPOTEKaHHs, O3HAKOMJICHWE C TPOAYKIHEH CHIMKATHOW  IPOMBINUICHHOCTH,  pEIIeHHUE
HKCIEPUMEHTAIBHBIX 331a4 110 TeMe «BaxHele HeMeTamIbl U X COSAMHEHUS.



MeTtaJuibl M UX COeIMHEHUS

OO01mmas XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METaJNIOB HA OCHOBAaHUH WX TMOJIOKCHUS B
Ilepnonnueckoir cucreme xumuyeckux odaeMeHToB [[. WM. MenneneeBa W CTpPOEHHsS aTOMOB.
Crpoenue wmetaisioB. MeTamnyeckas CBsi3b W METaUIMYECKas KPUCTAUIMYECKas pemeTka.
DNEeKTPOXUMHUYECKUHN psii HANpsiKeHUM MeTaiioB. du3nyeckue u XUMHUYECKUE CBOMCTBA METAJLJIOB.
O6mue crnocoObl monydeHus: MeTamuioB. [loHsATHE O KOpPpO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI
3aluUThl UX OT Koppo3uu. CruiaBsl (CTallb, YYT'YH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBILUIEHHOCTH.

[lenounble MeTambl: nosnoxenue B [lepuoanueckoil cucreme xumMudeckux snementoB J1. U.
MeneneeBa, CTpo€HUE WX aTOMOB, HaXOXJI€HUE B mpupojie. Pu3nueckue U XMMUUECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIBI U TUAPOKCHUABI HATpus U Kaius. [IpuMeHeHue menoyHbix
METAJUIOB U UX COCIUHEHUM.

[[lenoyHO3eMENBHBIE METAJUIBI MarHUM W KaJlblUi: moJjioxkeHue B Ilepuoanueckoil cucreme
xumuyeckux saemMeHToB J[. M. MenzaeneeBa, CTpoeHHE HMX aTOMOB, HAaXOXJACHHE B IPUPOJE.
du3nyecknue 1 XUMUYECKHE CBOMCTBA MarHusl U Kanbliug. Baxkueime coelnHeHus KaabIus (OKCUJ,
TUAPOKCH, colu). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuii: nonoxenue B Ilepuoamueckoil cucremMe xumuueckux osnemeHtoB . H.
MenzeneeBa, CTpOCHHE aToOMa, HaxokAeHue B npupone. DPu3nyecKkue M XUMHYECKHUE CBOMCTBA
amroMuHMS. AM(OTEpHBIC CBOMCTBA OKCHJIA ¥ TUJPOKCHIA ATFOMHUHHS.

Keneszo: nonoxenne B [lepuonnueckoit cucreMe xumuueckux 3nemeHToB 1. . Menneneena,
CTpPOEHHE aToMa, HaxoXJeHue B npupoje. Gusnveckue 1 XuMHUYECKHE CBOMCTBA xkeie3a. OKCHUIbI,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u moyydeHue.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE C 00pa3llaMHi METaJUIOB M CIUIaBOB, UX (PU3MYECKMMH CBOWCTBAMH, U3yUYCHHE
PE3yNbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOJIb30BAHHUE BHJEOMATEPHANIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCH/IA KaNbIUs U HATPHUS C BOAOH (BO3MOXKHO HCIIOIb30BAHUE BHIEOMATEPUAIIOB),
HCCTIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, TpoIlecca TOPEHUs >Kejae3a B KHUCIOpoJe (BO3MOXKHO
WCIIOJIb30BaHUE BHUICOMATEPUAIIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIM Ha HOHBIL:
MarHusi, KaJblvs, alfoMUHUS, ITuHKa, xkene3a (I1) u xxenesa (1), meau (1), Habmronenne u onvcanue
MPOIIECCOB OKpAIIMBaHUs TUIAMEHH WOHAMHU HATpUA, Kajdus U KaJblus (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIeI0BaHNE aM(OTEPHBIX CBOWCTB THIPOKCHAA ATIOMUHHUS M TUAPOKCHIA
LIMHKA, pEeHIEHUE YKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHellre MeTasuibl U UX COSTUHEHUSD.

XuMHS U OKpYKaOUIas cpeaa

BemectBa u Marepuanbl B NMOBCEIHEBHOM >KM3HM 4YelOBeKa. be3omacHoe HCHob30BaHUE
BEIIIECTB U XUMUYECKHUX PEakiuii B ObITy. [lepBast moMoIp mpyu XMMUYECKUX 0KOTaX U OTPABJICHHSIX.

XUMHYECKOE 3arps3HEHUE OKpYXKaromend cpeasl (TmpenenbHas TOMyCTUMas KOHIEHTpAIlus
BemecTs, ganee — [1/1K). Ponp xumun B perieHun 3KOJIOTHISCKUAX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lloB MaTepUaAIOB (CTEKIIO, CIIJIaBbl METAJLIOB, MTOJIMMEPHBIC MaTEPHAIIBI).

Mesicnpeomemmnie céazu

Peanuzarus MexnpeaAMeTHBIX CBA3EH IPU U3YYEHUH XUMHH B 9 Kilacce OCYIECTBIISIETCS Yepes
UCIIONIb30BaHWE Kak OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHATUH, SBISIOIIUXCS
CUCTEMHBIMU JJI OTACIIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.



OO1ye ecTecTBEHHO-HAYYHBIC MOHSATHS: HAay4HBIH (akT, TMIOTE3a, 3aKOH, TEOPHs, aHAJH3,
CUHTE3, KIaccu(uKaIms, mepuoInIHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOACIUPOBAHNE, U3MEPCHHE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(PeKT, TEXHOIOTHs, MaTepHUaIbl.

®usuka: wmarepus, aroM, OJJIEKTPOH, MNOPOTOH, HEWTPOH, HOH, HYKIHI, HW30TOIIbL,
pPaaOaKTUBHOCTL, MOJICKYIJIA, BHGKTpI/I‘IeCKHﬁ 3apAad, IPpOBOJHUKHA, MOJTYIPOBOJHUKHU, JTUIJICKTPHUKH,
(GOTOdTIEMEHT, BEIIECTBO, TeJO0, OO0BEM, arperaTHOe COCTOSHHE BEIIECTBA, TIa3, pPacTBOp,
PaCTBOPUMOCTbD, KPHCTAJUTMYECKAs PeIIETKA, CIUIABbI, ((PU3NYECKHE BEITMYUHBI, CIMHULIBI H3MEPCHUS,
KOCMHYECKOE IPOCTPAHCTBO, IUTaHeThI, 3BE3/1b1, COHIIE.

Bbuonorusi: ¢dorocunres, npixanume, Ouocepa, HSKOCHCTEMA, MHUHEpAIbHBIC YIOOpEHUS,
MHKPO3JICMCHTEBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJIBI, TOJE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHA ITPOI'PAMMBLI 110 XUMHUH HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHSI MPOrpaMMbl OCHOBHOrO oOmiero oo6pazoBaHus
JOCTUTAIOTCSL B XOJ€ OOy4eHHs] XMMHUU B €IMHCTBE y4e€OHON M BOCHHUTATEIbHOW IESATENHOCTH B
COOTBETCTBUM C TPATUIUOHHBIMU POCCUHUCKUMHU COIMOKYIBTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTAMHU, NPUHATHIMH B OOIIECTBE MpaBUIaMM U HOPMaMHU TOBEJCHHUS H CIIOCOOCTBYIOT
MpoleccaM caMOMO3HAHUS, CAMOPA3BUTHS M COITMATU3AINN 00yUatOIUXCsl.

JIM9HOCTHBIE PE3YNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOU TO3UTHBHBIX IIECHHOCTHBIX OPUEHTAIUI U PaCIIMPEHHE OTBITA ACSITEILHOCTH Ha €€ OCHOBE,
B TOM YHCJIC B YaCTHU:

1) naTPHOTHYECKOTO BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOIICHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY M HAyYHOMY
HACJIEUIO, TOHUMAHHUS 3HAUEHUS XUMUYECKOW HAyKu B JKU3HH COBPEMEHHOro oOIIecTBa,
CIIOCOOHOCTH BJAJIeTh JOCTOBEpHON uH(pOpManuel O MepeloBbIX JOCTIDKEHUAX U OTKPBITHUAX
MHUPOBOH M OT€YECTBEHHOI XMMUU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 yCTPOICTBE MUpa U
o01ecTBa;

2) rpasKIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUSI O COIUAIBHBIX HOPMAaX W TMPaBWIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, KOMMYHHKATHBHOU KOMIICTCHTHOCTH B 00IIECCTBEHHO TIOJIC3HOH,
y4eOHO-UCCIIeIOBATENLCKOM, TBOPYECKOW M JAPYrUX BUIAX JIEATENbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HONW COBMECTHOM MAEATEIbHOCTH TPU BBHIMOJHEHHHM Y4eOHBIX, MMO3HABATEIbHBIX 3a/ad,
BBITIOTHEHUH XHUMHUYECKHUX OKCIIEPUMEHTOB, CO3JIaHUU YYE€OHBIX TPOEKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHUIO W B3aUMOIIOMOIIM B TpOIECCe ATOW Y4eOHOH IesSTeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHUE M TIOCTYIKH CBOWX TOBAPUIICH C MO3UIIMU HPABCTBEHHBIX W MPABOBBIX
HOPM C YYETOM OCO3HAHHMS NOCJEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA !

MHUPOBO33PEHUYECKUE TPECTABICHUS O BEIIECTBE U XMMHUYECKON PEaKIUU, COOTBETCTBYIOITUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH U COCTaBISIONIME OCHOBY JJI TMOHUMAHHUS CYIIHOCTH
HAyYHOW KapTUHBI MHpa, MPEACTAaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TMPHPOJBI,
B3aMMOCBS3SX YEJIOBEKA C IPUPOIHOMN CPeIoi, O POJIM XUMHUH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HAIpPaBJICHHbIE Ha TONyYE€HHWE HOBBIX 3HAHWA TIO0 XUMHUH,
HEOOXOMUMBIC JUISI OOBSCHEHHS HAONIOJAaeMBIX TIPOIECCOB W SIBJICHHWM, ITO3HABATEIBHOM,
WH()OPMAMOHHONW M YHTATEIIbCKOW KYJIBTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIBHONW PabOTHI C
Y4eOHBIMH TEKCTaMH, CIIPABOYHON JIUTEPATYypOH, JOCTYHHBIMH TEXHUYECKHMH CpPEICTBAMHU
WH()OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYyYEeHHIO W TIO3HAHMIO, JF0OO03HATETHLHOCTh, TOTOBHOCTh W CIIOCOOHOCTHh K
caMo00pa30BaHUIO, MPOCKTHOW M HCCIENOBATENbCKON JIEATEIHHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIMpPaBIEHHOCTH U YPOBHS 00y4YEeHUS B HajbHEHIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE [IEHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3[I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 KU3HU, OCO3HAHME TOCIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS



QJIKOTOJISl, HAPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOJCHUS TpaBui O€30MacHOCTH TIPH
oOpaleHuu ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOr0 BOCTIMTAHUS:

MHTEPEC K MPAKTHYECKOMY HM3YyUEHHUIO MPOQEecCHii M TpyAa Pa3IMgHOrO pPOJa, YBAKCHHE K
TPYIAy U pe3ysibTaTaM TPYAOBOH JEATEIbHOCTH, B TOM YHCJIC Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HAHUU 110 XMMHH, OCO3HAHHBINA BHIOOP MHAMBUAYAIBHON TPACKTOPUH MPOIOHKEHUS 00pa30BaHUS C
y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTM K XHUMHHU, OOIIECTBEHHBIX HWHTEPECOB U
noTpebHoCTeH, ycnemHoil npodecCuoHaIbHOU ACSITENIbHOCTH U Pa3BUTUS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTB aJallTUPOBAThCA B MPO(eccroHalbHOI cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

9KOJIOTHYECKH I1eIeCO00pa3HOe OTHOIICHHE K MPUPOJAC KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIEeCTBOBAaHUS, MOHMMAHHWE IIEHHOCTH 3J0pPOBOr0 M Oe3omacHOro oOpasza >KHU3HH,
OTBETCTBEHHOE OTHOIIECHUE K COOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3ZHAHUE
LIEHHOCTU COOJIIOJIEHUsI MpaBui OE30MacHOrO MOBEACHUSI MpHU padoTe C BEUIECTBAMH, a TaKXKe B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHMS, MOJNydyaeMble MPH W3YYCHUH XMMHH, JJIS PEUIeHHUs 3a/ad,
CBSI3aHHBIX C OKPY’KAIOUIEH MPUPOTHON CPEeIOH, sl MOBBIMICHHUS YPOBHSI 9KOJIOTUYECKOM KYIbTYPHI,
OCO3HaHUS TJIOOAJIBHOTO XapaKTepa HKOJOTUYECKUX MPOOJEM U MyTeH MX PEHICHUS MOCPEICTBOM
METOJIOB XUMHH, KOJOTUICCKOTO MBIIIICHUS, YMEHHS PYKOBOJCTBOBATHCS MM B MO3HABATEIIHHOM,
KOMMYHUKATUBHOM U COLIMAJIbHON MPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe wMmeTampeaMETHBIX pPE3yAbTAaTOB BBIACISAIOT 3HAUMMbIE [  (OPMHUPOBAHUS
MHPOBO33PEHHUs OOIIEHAyYHBbIE TMOHATUS (3aKOH, TEOpHs, MPHUHIIMI, THMOTe3a, (akT, cucrema,
MPOLIECC, AKCIIEPUMEHT U JPYroe.), KOTOpbIe HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
mpeaMeTax U MO3BOJIAIOT HA OCHOBE 3HAHWM M3 TUX MPEAMETOB (OPMUPOBATH MPEACTABICHHE O
[[EJIOCTHOW HAay4YHON KapTHHE MHUpA, U YHUBEpCalbHbIE Yy4yeOHbIe AeicTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJISTHBHBIC), KOTOpPBIE OOECIeunBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSATEILHOMY TUTAHHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM JESITEIIbHOCTH.

Ilo3HaBaTeIbHBIE YHHBEPCATIbHBIE YUeOHbIE NelCTBUS

ba3oBble Jlornueckue geicTBus:

YMEHHUSI UCTIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS TPU OCBOCHUU 3HAHUMN: PACKPHIBATh
CMBICJ XUMHUYECKUX MOHATHH (BBIAENATH UX XapaKTepHbIe IPU3HAKHU, YCTAaHABIUBATH B3aUMOCBSI3b C
JIPYTUMU TOHSTUSIMH), WCIIONB30BATh MOHATHS ISl OOBSICHEHHUS OTIENbHBIX (DaKTOB W SIBICHUH,
BHIOMpATh OCHOBAHHS WM KPUTEPHH VIS KIACCU(PUKAIUKA XHUMHUYECKUX BEIIECTB M XUMUYECKUX
peaknuii, yCTaHaBIWBaTh MPUINHHO-CIICICTBEHHBIC CBS3H MEXKIY OOBEKTaMH HW3yUEHUS, CTPOUTH
JIOTUYECKUE pacCyXJeHHus (WMHIYKTUBHBIC, ICAYKTUBHBIC, IO AaHAJOTWH), JeJaTh BBIBOIABI U
3aKITIOYEHUS;

YMEHHE TPHUMEHSATH B TIPOIECCe TO3HAHHS TOHATHSA (IIPEIMETHBIC W METANPEJIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENIM, UCIOIb3yeMble B XHMHH, MPeoOpa3oBHIBATh IIIHUPOKO
MPUMEHSIEMbIE B XHMHUHU MOJICNIbHbIE TPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJ DSJIEMEHTA),
XuMHUeckas popMmyia U ypaBHEHUE XUMHUECKON pPeaKIiK — MPU PEeIICHUN yu4eOHO-TI03HABATEIbHBIX
3a/a4, ¢ Y4€TOM ITHX MOJENBHBIX MPEACTABICHUI BBISIBIATh M XapaKTePU30BaTh CYIIECTBEHHBIC
MPU3HAKA M3y4aeMBIX 00BEKTOB — XMMHYECKHUX BEIISCTB M XMMHUYECKUX PEAKIUH, BBIBIATH 00ITHE



3aKOHOMEPHOCTH, NMPUYMHHO-CJIEICTBCHHbBIE CBSI3M M NPOTUBOPEYMS B M3y4aeMbIX IIpoleccax U
SBJICHUSIX.

Ba3oBble uccienoBarebckue 1eiCTBHUS:

YMEHHE UCII0JIb30BATh I1OCTABJIEHHBIE BOIIPOCH] B KAUECTBE MHCTPYMEHTA [103HAHUS, a TAKXKE B
KayecTBE OCHOBBI i (POPMHUPOBAHUS THIOTE3bl IO IMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

IpUOOpEeTeHUe OmblTa 10 IJAHUPOBAHUIO, OPraHU3ALMU M IPOBEACHUI0 YYEHMUYECKHX
HKCIEPUMEHTOB, YMEHHUE HAOII0JaTh 3a XOJOM IPOLECcca, CAMOCTOSTEIBHO MPOTHO3MPOBATH €r0
pe3ynbTar, (opMmyaupoBaTb O00O0OIIEHHS M BBIBOABI 10 pe3ylbTaTaM IPOBEAEHHOIO OIIBITA,
WCCJICTIOBAHMSI, COCTABIIATH OTUET O MPOJICIIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BbIOMpPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO PA3IMYHBIX BHIIOB U
dbopM mpencTaBieHUs, IMOMy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JIUTepaTypa
XMUMHUYECKOI0 COJEepXkaHMs, CIpPaBOYHBbIE MMOCOOMs, pecypchl VMHTepHeTa), KpUTHUECKH OLIEHUBATh
IPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE NPUMEHSATh Pa3JInYHble METOJbl M 3aIpOChl IPU MOUCKE UM 0TOOpe HMH(pOpMaLUU U
COOTBETCTBYIOLIMX JaHHbIX, HEOOXOAUMBIX JJIsi BBINOJHEHUS y4eOHBIX U IO3HABATENIBHBIX 3aJau
ONpeAeNEéHHOr0 THIA, NPUOOpPETEeHHE OmnblTa B O00JACTH MCIOJNb30BaHMUS HMHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJCHUE KyJIBTYpPOH AaKTUBHOTO MCIIOJIb30BaHUS Pa3IUYHbIX
MOUCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BEIOUPATH ONTUMAIIBHYIO (hOpMY TIpecTaBIeHIs HH()OpMaIH
U WUIIOCTPUPOBATH pELIaeMble 3a/ladll HECIOXKHBIMU CXEMaMH, AuarpaMMaMmu, Apyrumu (popmamu
rpauKu 1 UX KOMOMHAITUSIMU;

YMEHHE HCHOJb30BaTh M aHAIM3UPOBaTh B IHpolecce Y4eOHOH M HCCIe10BaTeIbCKOM
NeSITeTbHOCTH MH(MOPMAIIUIO O BIUSHUM NPOMBIIIJIEHHOCTH, CEIbCKOI0 X03s5iCTBa M TpaHCIOpTa Ha
COCTOSIHME OKPY’KAIOLIEN MPUPOJHON CPEJIBI.

KoMMmyHuKaTHBHBIC yHHBeEpcaabHbIe y4eOHbIC JeHCTBHUA:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0/ auanora u (Min) IUCKYCCUH) TIO CYIIECTBY 00CYXIaeMoun
TeMbI, (HOPMYIHPOBATH CBOU MPEIOKEHUSI OTHOCUTEIHHO BHIIOJHEHMSI PEATIOKEHHOM 3a/1a4;

YMEHHS NPEJICTaBIISITh OJyYE€HHBIE Pe3ysIbTaThl O3HABATENbHON JEATEIbHOCTU B YCTHBIX U
MIMCbMEHHBIX TEKCTaX; JAeJaTh MPE3EHTALNIO PE3YIbTATOB BBIOJHEHUS XUMHUUECKOIO SKCIIEpUMEHTA
(mabGopatropHOro OmbBITa, JTaOOPATOPHOI PAOOTHI MO HCCICAOBAHHIO CBOICTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

yMEHHUSl y4eOHOro COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATENbHON W
HCCIIEI0BATENBCKON JACATEIbHOCTH NIPU PELICHUH BO3HUKAIONIUX MpoOJIeM Ha OCHOBE y4éra oOIuX
MHTEPECOB U COIJIACOBaHUS NO3MIMHA (00CYyXIeHHUS, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JACHCTBUIA, ONpeesieHne KPUTEPUEB MO OIEHKE KayecTBa BBIITOJIHEHHOM
paboThI U ApyTHE).

PeryasitTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA:

YMEHHE CaMOCTOSITEJILHO OINpPEAENATh LEIU JESITEIbHOCTH, IJIAHUPOBATh, OCYILECTBIATH,
KOHTPOJMPOBATh M MPHU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATENILHOCTh, BEIOUPATh Hanboiee
3¢ deKTUBHBIE CIIOCOOBI pelIeHus] YIeOHBIX U MO3HABATENBHBIX 337124, CAMOCTOSATEIBHO COCTABIIATh
WIN KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JIEHCTBUU INPU BBIIOJHEHUHU 3aJaHUN C y4ETOM
MOJIyYE€HUs HOBBIX 3HAaHUN 00 u3ydyaeMbIX OOBEKTaXx — BEIIEeCTBAX M peaKUusiX, OLEHUBATh



COOTBETCTBHE IMOJIyUEHHOTO pe3yJibTaTa 3asBJICHHOMN IIeJId, YMEHHUE HCI0JIb30BaTh U aHAJIU3UPOBATH
KOHTCKCTHI, IpEAjIaraCMbI€ B YCJIOBHUU 3aI[aHPII>'I.

NPEIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHIO 00S3aTEIBHOTO  COJEPIKAHMA,
YCTQHOBJICHHOTO  JIaHHOW  (QenepanbHOil  paboueil  mporpaMmoi, BBLICISIOT:  OCBOCHHBIE
00y4arolMMUCS Hay4HbIE 3HAHMSI, YMEHUS U CIIOCOOBI ACMCTBUM, crielupruecKue A IpeIMETHOM!
ob0nactu «XHUMHS», BUABI JIEATEIBHOCTH IO TMOJIYYCHHIO HOBOTO 3HAHUS, €r0 WHTEpIpEeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHbIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konmy oOyuenuss B 8 kiacce mpeameTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSITHI: aTOM, MOJIEKYyJa, XUMHUYECKUUN
AJIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOIHOPOAHAs),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJSipHash Macca, KOJIMYECTBO BEIECTBa,
MOJIb, MOJISIPHAsI Macca, MaccoBas J0Jsl XUMUUECKOTO JIEMEHTa B COCTMHEHUU, MOJISIPHBIN
00BEM, OKCHJI, KUCIIOTA, OCHOBAHHE, COJIb, SJIEKTPOOTPUIIATEIBHOCTD, CTEIICHh OKHCIICHHS,
XUMHUYECKasg peakius, Kilaccupukanus peakiuil: peaklud COSAUHEHUs, peaKluu
pa3NioKEeHUs], peaKIuu 3aMEeIIEHUs, PEaKlIMi 00OMEHa, 9K30- M SHJIOTEPMHUYECKUE PEAKIUH,
TerIoBoM 3(peKT peakiuu, Aapo aroma, SJIEKTPOHHBIN CIOW aToMa, aTOMHasi OpOUTAallb,
paanyc aroma, XMMHUYECKas CBSI3b, MOJSPHAS W HEIMOJISIpHAS KOBAJIEHTHAs CBsI3b, MOHHAsS
CBs3b, HOH, KAaTHOH, AaHHMOH, pPAacTBOpP, MaccoBas [I0Ji1 BellecTBa (IPOLEHTHAs
KOHIIEHTpAIlKs) B pacTBOPE;

® WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHITHA M MPUMEHSITh OSTH
MOHATHUSA MPU ONKMCAHUU BEIIECTB U UX MPEBPALCHUN;

® HCIIOJI30BAaTh XMMHYECKYI0 CUMBOJIUKY Il COCTaBJIEHUS (DOPMYI BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEAKIUM;

® OnpeAciIsITb BAJCHTHOCTH AaTOMOB DJJICMCHTOB B 6I/IHapHI>IX COCANHCHUAX, CTCIICHb
OKHCJICHHUsA JJICEMCHTOB B 6I/IHapHI>IX COCAUHCHUAX, TMPUHAAICKHOCTb BCIICCTB K
onpeAenEéHHOMY KIIacCy COeAMHEHU Mo (popmynaM, BUI XUMUYECKON CBSI3U (KOBaJCHTHAS
Y MOHHAs) B HEOPTAaHUYECKUX COCTMHEHUSX;

e packpbiBath cMbIchn Ilepuomnueckoro 3akona J[. M. MenpgeneeBa: AeMOHCTPUPOBATH
MMOHUMAaHUE TMEePUOJANYECKOM 3aBUCHUMOCTH CBOWCTB XHMMHYECKUX 3JIEMEHTOB OT HX
nonoxenus B llepuognueckoil cucrteMe, 3aKOHOB COXPAHEHUsS MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yU€HUs, 3aKOHa ABOTaipo;

® ONUCHIBATh U XapaKTepu30BaTh TabIMyHYI0 Qopmy Ilepuonnyeckoil cucTeMbl XUMHUYECKUX
JJIEMEHTOB: pa3NuyaTh TMOHATHS «ThaBHas mnonarpynma (A-Tpymma)» W «1moOo4yHas
noarpynna (b-rpymnma)y, Mansie u 60bIINe TEPHUOIbI, COOTHOCUTH 0003HAUYCHHSI, KOTOPHIS
umerorcs B Tabmuue «llepuomamueckas cucrema xumuyeckux odnementos . .
MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB
(cocTtaB u 3apsn siapa, oOliee YUCIo 3JIEKTPOHOB M pacIpe/iesieHHe UX MO 3JIEKTPOHHBIM
CJIOSIM);

e iIaccH(UIUPOBATh XUMHYECKHE DJIEMEHTHI, HEOPraHWYEeCKHe BEIIeCTBa, XMMHUYECKUE
peaknuu (10 YKCIYy W COCTAaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY

sbdekry);



XapaKTepu3oBaTh (OMKMCHIBaTh) OOIIME XHMHUYECKHE CBOWCTBA BELIECTB pPa3IMYHBIX
KJIaccoB,  TOATBEpXJas  ONMCAaHWE  I[pUMEepaMH  MOJEKYIAPHBIX  ypaBHEHHH
COOTBETCTBYIOIINX XMMUYECKUX PEaKIINi;

NPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH ITPOTEKAHHUSI XMMUYECKHX MPEBPAICHUI B Pa3INUHBIX YCIOBHSIX;

BBIYHCIISTh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MAacCOBYIO
JOJTI0 XMMHUYECKOTO 3JeMeHTa Mo (opMyse COSAMHEHHUS, MAacCOBYIO JOJIO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEAKIIH;

NPUMCHSATh OCHOBHBIC OIEPAllMM MBICIUTEIILHON JCATSIPHOCTH — aHalM3 W CHHTES3,
CpaBHEHHE, O0OOIEHHE, CHCTEMAaTHU3alUI0, KIACCH(PHUKAINIO, BBIABICHHE PUYMHHO-
-CJIEJICTBEHHBIX CBSI3€H — JJIsI M3YYCHHS CBOWCTB BELIECTB M XHMUYECKHX PEAKIH,
€CTECTBEHHO-HAy4YHbIE METOJbl IO3HAHMSA — HaONIOJeHHe, W3MEpPEHHE, MOJCIHPOBAHUE,
IKCTIEPUMEHT (peabHbI 1 MBICIICHHBIH);

CIIeNOBAaTh  NpaBWJIAM  IIOJIb30BaHMUS  XMMHYECKOH TOCYHOH ¥ J1abopaTOpHBIM
o0OopynoBaHMEM, a TaKXKe IpaBHjIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBUH C
MHCTPYKIHMSAMH TI0 BBITIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYECHHIO U
COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOIA U KUCIOPO/a), IPUTOTOBICHUIO PAaCTBOPOB
C ompenenEHHOW MaccoBOW J0Jel pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOJHTH
XMMHUYECKHE OSKCIICPUMEHTBHI 10 PACIO3HABAHUIO PACTBOPOB MICIOYCH M KHUCIOT C
MTOMOIIBI0 UHAUKATOPOB (JTakMyc, (eHOoN(TaTCHH, METHIOPAHK U IPYTHE).

K konny oOyuenuss B 9 Kiacce NpeaMETHbIE pe3yJibTaThl Ha 0a30BOM YpPOBHE JOJKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHHN:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHATHUN: XHMHYECKHUH DJJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTH,
IIEKTPOOTPULATENBHOCTD, CTEIIEHb OKMCIICHHS, XUMHUYECKAsl PEaKIusl, XUMUYECKasl CBS3b,
TeroBo 3¢ddexkr peakuuu, MoOJb, MOJSAPHBIM 00BEM, pacTBOp, 3IEKTPOJUTHI,
HEDJICKTPOJIUTHI,  AJNEKTPOJIMTUYECKAs  JUCCOLMAlMSA, peaklUMM HOHHOro oOMeHa,
KaTaln3aTtop, XHMMHUYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTHMble peakluH,
OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAHOBJICHHE, AJJIOTPONHs, aM()OTEPHOCTb, XMMHUYECKas CBsI3b (KOBAJCHTHAs, HOHHas,
MeTaJlJIN4ecKasi), KpHUCTaUIMyecKas pemérka, KOpPpO3Usl METaJIOB, CIUIaBbl, CKOPOCTh
XMMHYECKOHN peakiuu, nmpeaenbHo gonycrumas konuentpauus [1/IK Bemectsa;
UJUIKOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKMX IIOHATUH W INPUMEHATh 3TH
MTOHSATHUS ITPU ONMCAHUY BEIIECTB U UX NPEBPALICHUN;

UCIOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY JUIsI COCTaBIeHUs (DOPMYJI BEIIECTB U ypaBHEHHI
XUMUYECKUX PEAKLUH;

OIPEJENATh BAJICHTHOCTh U CTEIEHb OKHUCICHHUS XUMUYECKUX DJIEMEHTOB B COCIUHEHUAX
Pa3IMYHOIO COCTaBa, IPUHAMIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIACCY COCAUHEHUN 10
dopmynaM, BHJ XHMHYECKOH CBSI3W (KOBaJeHTHAas, HWOHHAs, MeTaJlIMuyeckas) B
HEOPTraHMYECKUX COCTUHEHHUSX, 3apsi/l MOHA TI0 XUMUYECKO (Gopmylie, XapakTep Cpelbl B
BOJHBIX pACTBOpPaX HEOPTraHWYECKUX COCJUHEHWN, THIl KPUCTAUINYECKOM pElETKH
KOHKPETHOT'O BEIIIECTBA;

packpbiBaTh cMbIca Ilepuonnueckoro 3akoHa [[. M. MenneneeBa u JeMOHCTPUPOBATH €TI0
IIOHMMAaHMe: OIUCHIBATh U XapaKTepu3oBaTh TabunuHyto popMmy Ilepuoanueckoil cucremsl



XUMHUYECKHUX DJIEMEHTOB: pa3jinuyaTh TOHATUS «IJIaBHas moArpynmna (A-rpynma)» u
«mmoboynast mnoarpynna (b-rpynna)», Manble U OOJBIIME IEPUOJBI, COOTHOCHUTH
0003HAaYeHHs, KOTOpble HUMEIOTCI B MEPUOAMYECKOH Talnuue, ¢ YHUCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHMYECKHMX 3JIEMEHTOB (COCTaB W 3apsia sjapa,
o0IIiee YMCIIO IJIEKTPOHOB M PACIPENCICHHE HMX I10 JJIEKTPOHHBIM CJIOSIM), OOBSICHSTH
o01mirie 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAMHEHMI B Mpejaenax
MaJibIX TMEPUOJIOB U IJIaBHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIUPOBaTh XMUMHUYECKHE OJJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA, XHMHUYECKHE
peakuuu (Mo YUCIy U COCTaBY yYacCTBYIOIIUX B PEAKIMH BEILIECTB, MO TEIUIOBOMY A deKTy,
10 U3MEHEHHIO CTETIEHEH OKHUCIECHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATh) 00IIMe U crnenu(uIecKrne XMMUYECKHE CBOMCTBA MPOCTHIX
U CJOXHBIX BEILIECTB, IOJATBEP)KJIasi ONHCAHME NPUMEPAMU MOJEKYJSPHBIX U HOHHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPABHEHHUS AJEKTPOJUTHUYECKON JUCCOIMALIMU KHUCJIOT, IIEJIIOYEH U COJIEH,
IIOJIHbIE M COKpAalIEHHBbIE YpaBHEHUS PpEaKUUi HOHHOTO OOMEHa, ypaBHEHUs peakuui,
MOATBEPKIAIONIUX CYIIECTBOBAHME T€HETUUYECKOW CBSI3M MEXKIY BEIIECTBAMH PA3TIUYHBIX
KJIACCOB;

pacKpblBaTh  CYHIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAaKIMH IOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

[IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCUMOCTH OT HUX CTPOEHUS, BO3MOXXHOCTH
MIPOTEKAHNS XUMHUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

BBIUUCIISATH OTHOCHUTENBbHYIO MOJEKYISAPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCCOBYIO
JIOJII0 XMMHUYECKOT0 3JeMEHTa Mo (opMyJie COEIUHEHMS, MAacCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PAacUEThI 10 YPAaBHEHUIO XMMUUYECKOM peaklnu;

coOmogaTh  MpaBWja  TMOJb30BAHUS ~ XMMHUYECKOM  mocyaod W J1abopaTOpHBIM
o0opynoBaHueM, a TakKe INpaBuja OOpalleHHs C BElleCTBAMU B COOTBETCTBHM C
MHCTPYKLUHUSMHU IO BBIMOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OMBITOB MO MOJIYYEHHIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHAKa U YTJIEKUCIIOTO rasa);

IIPOBOAUTH PEAKLUH, IOATBEPKAAIOIINE KAYECTBEHHBI COCTaB pa3JIUYHBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOpUA-, OpoMuUAa-, HOIUI-, KapOoHaT-, pocdat-, cuiamkar-,
cyiabpaT-, THIPOKCUI-MOHBI, KAaTHOHbl aMMOHMSI W MOHBl H3Y4YEHHBIX METAJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE ONEpAlMi MBICIUTEIbHON JEATEeIbHOCTH — aHalli3 W CHUHTE3,
CpaBHEHHUE, 0000I1IeHre, CUCTEMATH3AIUIO, BBISIBJICHHE IPUYUHHO-CIIEICTBEHHBIX CBSI3el —
JUISL U3y4EHUS! CBOMCTB BEUIECTB M XMMHUYECKHUX PEaKIUi, €CTECTBEHHO-HAyYHbIE METOJIbI
MO3HAaHUS — HaOJI0JeHHe, W3MEpeHue, MOJEIUPOBAHHE, SKCIEPUMEHT (peasibHbIil |
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeKa
12 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Bosnyx. Kucnopoa. [lonsarue 6 bubnnorexa [HOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 3 1 bu6nmoreka [JOK
U COJISX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nmoreka [JOK
OCHOBaHHSX https://m.edsoo0.ru/7f41837c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COSTUHCHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCINTEITbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1

[Tepuoauueckuii 3aK0H U

7

bu6mmoreka [IOK



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

IIepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB JI. 1.
Mennene-eBa. CTpoeHue
aroma

https://m.edso0.ru/7f41837¢c

XUMHYECKasA CBI3b.
3.2 OKHUCIUTEIILHO- 8
BOCCTAHOBUTEIbHBIC PEAKIIUU

bubmuorexa [JOK
https://m.edsoo0.ru/7f41837c

Hroro no pazgeny 15

PesepBHOE Bpems 3

bubmuorexa [JOK
https://m.edsoo0.ru/7f41837c

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

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[ToBTrOpenue u yriyOiaeHue 3HaHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0mias XxapakTepucTUKa XUMHUYECKUX 4 1 bubmmoreka [JOK
' anemeHTOB VIIA-rpynmebl. ["anorens https://m.edsoo.ru/7f41a636
: JIEMCHTOB -TPYIIITEL. "
Py P https://m.edsoo.ru/7f41a636
COCTUHEHUS
23 suowomonaspyme, A oobop i | 7 ; Budmoe LOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
24 saowormon NAcrpyanms Vineponn 5 1 ,  BuGmorena LK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25

Pa3zgen 3. MeTasIbl M X COCIUHEHU S



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

bubnunoreka LIOK

31 Obupie croficTsa METAILIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxneime MetTamisl 1 UX COSIUHEHUS 16 bubmorexa HOK
https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 bubmorexa OK
https://m.edsoo.ru/7f41a636
Htoro no paznemny 3
PesepBHOE BpeMms 3 brbmmorexa LIOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
1 [Ipeamer xumun. Pons xumuu B 1 bubmuoreka [JOK
KU3HM 4yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeToxax mo3HaHUs B 1 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TPUEMBI 1 bubnuorexa [JOK
obparienus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasjiencHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 <<§213I[6JI€HI/I€ cieceﬁ (Ha mpumepe 1 Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIIOKHBIE BEMIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bu6miorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H TOCTOSTHCTBA COCTaBa 1 bubnmuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BelecTB. XUMUYecKasi GopMyIa.
BajieHTHOCTh aTOMOB XMMHYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTENbHAA aTOMHAd Macca.

bubmuorexa [JOK

1 OTHOCHTEJIbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COEIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemectsa. Moib. bu6mmoreka [IOK
MogsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3nYeCKre U XUMHUUYECKUE SIBIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUS IPOTEKAHUS bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUAYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
Beraucnenus konudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanms XuMuaeckux
18 peaKHHIE) (Co:IH/IHeHI/IS{ pasioKeHus bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHUMKJIONETUCT. 0606quI.IeHI/Ie u Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BerecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bubnnorexka [JOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



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

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus: KUCI0poia B
23 nabopaTopun fnpOMHmneHI:{(iTn. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBo# 3 PexT XuMUIeCKOoM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TormnmBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI Zro bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MIpeI0TBPALCHUS
[IpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe U 206npaHHe Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BeecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
Bosiopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KMCTOTAX U COJAX bubmmoreia LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI osTydeHus BOAOPOa B bubnmnorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme Bu6morexa LIOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIICHUH Ta30B
35 dOusnvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [ToHsiTre 00 bubnuorexa [JOK
MHJIUKATOpax https://m.edso0.ru/ff0d59e2
Bopa kak pactBoputesb.
37 HacsIieHHble ¥ HEHACHIILICHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTruyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponbHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bomgopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCupUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 HUE Y XUMHUYECKHUE CBOUCTB
41 K;;y;reHLI: OCHOBHI)?: u S bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [JOK
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https://m.edsoo.ru/ff0d55a0
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kinaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa
46 CHOCO((SLII) sz)nyq)eHI/m XI/IMI/I‘-IZSKI,/IG bubamorexa IOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
I'enetnyeckas CBSI3b MEXK,
48 KJIacCaMHu HeopraHI/IquKHI;y bubmorexa LIOK
. https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCHEBHI)IG KJ'II;CCI)I HEOPraHUYECKUX Brbmiorexa LIOK
. https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIAaCCH(PUKAITUN
51 XI:I\I/)IH‘IGGCK;X 3neMeHT§§. l(?IOH;IITlI/Ie 0 Bubmiorexa LIOK
https://m.edsoo.ru/00ad9ffa
IpyMIax CXOIHBIX 3JICMCHTOB
[Teproanyaeckwnii 3aK0H U BuGmorexa LOK
52 Ilepuonuueckas cucrema

XUMHYECKHUX 31eMeHTOB /[I. 1.

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

53 [lepuoapl, rpymnimbl, MOATPYIIIIHI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 060JIO‘-I€KU Butmnorexa LOK
55 aToMOB 3J51eMeHTOB [leproauueckoit
https://m.edsoo.ru/00adatbc
cucteMmsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. [1. bubnnorexa [JOK
W. MenneneeB — yuéHblil, nenaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHnas xumuyeckas CBs3b Brbmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast bubnuoreka [IOK
XUMUYECKasl CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS Bubmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC bubnmuorexa [JOK

peakuu

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

64 OKHCIIMTEIIM U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
o | o |
CBS3Ey https://m.edso0.ru/00adb486
66 PesepBHbIil ypok. O600111IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINAS 3HAHUI https://m.edso0.ru/00adb33c
67 PeszepBubIil ypok. O60011eHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK
CHCTEMAaTH3AIMs 3HAHHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

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

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHAYeCKHX 3ieMenToB [1. U. https://m.edsoo.ru/00adb59e
MeneneeBa

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

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

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

5 «IToBTOpenue u yriayoneHue 1 1
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 Kmacca»

6 Knaccudukanus XumMuueckux 1 bu6nmoreka [JOK
peakuuii Mo pa3IMyHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsiTHE O CKOPOCTH XUMHUUYECKOM

7 peakiuu. HOHHI?FI/IG 0 TOMOT€HHBIX U 1 bubmorexa HOK

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

Ha CKOPOCTh XUMHUYECKOW PEAKIINH

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

paBHOBECHS
9 OxucIuTeNnHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 ILI/IC(IJ)OHI/IaHI/II/I.pCI/IJIBHBIe U cia0ble bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHHUsI peaKIuit bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKOUN TUCCOITUAITIU
14 [TonsTHe 0 ruIpoIU3e conei bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 <<1£)€HICHI/IG 3KcnipHMeHTaanmx Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1au»
KontponsHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
pEaKIuy B PacTBOPAX)»
18 OO1m1ast XapaKTepUCTHKA raJIOreHOB. bubnuorexa [IOK
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XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJjopa

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

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 €CKHE CBOMCTBA, IOIyUYEHHUE,
RMITHECICHE CEOHCTEA, TOTYHEHH https://m.edsoo.ru/00ade104
[IPUMEHEHUE
IT e 6ota Ne 2 eme
20 «IEI)ziTHZH(;IKCa:OIjinJ; KI/ICJ‘I::B;[ . Bubmiorexa LIOK
YACHHE COI> ’ https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
B
21 smmscoxnx peasta, con o biGiorera LIOK
PRI, A https://m.edsoo.ru/00ade488
U3 PEareHTOoB JiaH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUT CEPHI.
Haxoxnenue cepbl u eé bubnnorexa [HOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHUE CBOMCTBA CEPBI
CepoBoiopo/1, CTpOeHHE,
24 q)nrs)nqefmiei XI/IIIZ\)/[I/IIICCKI/IG Brbmiorexa LIOK
5 https://m.edso0.ru/00ade802
CBOMCTBa
Oxcunpl cepbl. CepHast KMCIIOTa,
25 (pI/BI/III{[eCKHE " XI/II\IZI/I‘{eCKI/Ie bubmorexa IOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, IPUMEHEHHE
XUMHUECKUE PEaKINH, JIeKAIIUE B
OCHOBE ITPOMBIIIJIEHHOTO cr1ocoba
P . bubnmoreka [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOe 3arpsa3HEHNe
OKpY’Karolllen cpeibl

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

Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpaHEHHE B IIPUPOJIC bubmmorexa LIOK
pactpovtp PHPOAS, https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBA
AMMHaK, ero pU3nYecKue u

29 XHMHYECKHE CBOMCTBA, ITOJyUYCHUE bubmmorexa LIOK

> HOIYH https://m.edso00.ru/00adf004
Y IPUMEHEHNE
I1 6ota Ne 3
0 lonyserme awmmmaxa, wsysene biorera LIOK
yqu > YR https://m.edso0.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KUCOTa, e€ Pu3muecKue u bubnnorexa [HOK
XHMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

e e
YAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCIMHEHMSIMU a30Ta
o .0 V

33 (p(())cc((lf)(()) pHaHKIfII:CHJI((I)):: (b(l())lfjﬂ(qe)c:He u Bubmiorexa LIOK

P L https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [JOK

ynobpenuii. 3arps3HeHue
MIPUPOIHON cperbl hocdaTamu

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

Yraepon, pacripocTpaHEHHE B

npupoae, puznyeckue u
XUMHUYECKHE CBOICTBA

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

36

Oxcupsl yriaepona, ux pu3snveckue

U XMMHYECKHE CBOMCTBA.
DKosornyeckue npoodIeMsl,

CBs3aHHBIC C OKCUAOM YTrJji€epoaa

(Iv)

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

37

38

39

40

VYrospHasa KUCIIOTa U €€ COJIU

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

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘laﬂbHHe IIOHSATHS 00
OpraHN4YCCKHX BCHICCTBAX KaK O

COCAUHCHUAX YIiiepoaa

erMHI/Iﬁ " €ro COCAUHCHU A

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

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

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

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

41

[IpakTuueckas padorta Ne 5.

Pemenne OKCIICPUMCHTAIIBHBIX

3aj1a4 110 TeMe «BakHenme

HEMCTAJJIbI 1 UX COCIUHCHU S

bu6mmorexa [IOK
https://m.edso0.ru/00ae0bf2

42

43

KonTponbnas padorta Ne3 no teme
«Baxuelnme HeMeTayuIbl U UX

COCOAUHCHUA»

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —

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

bu6mmoreka [JOK
https://m.edsoo0.ru/00ael103e
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. @u3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DNEKTPOXUMHUECKUN Psijt bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beraucnenus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
N https://m.edso00.ru/00ae1156
peakiuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIOB Bubmiorexa LIOK
https://m.edsoo.ru/00ae1278
47 [IlemouHbIC METAJLIBI bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJbLUI U MarHui https://m.edsoo.ru/00ae15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHne U CUCTEMaTU3AIIHS
3HAHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK
YCTpaHEeHUS https://m.edsoo.ru/00ae1886
53 IIpakTruyeckas pabora Ne 6 o Teme bubnuorexa [IOK

"YKEcTKOCTh BOABI 1 METOILI €6

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

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA 1 bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3a1a4 1o reMe «Bakneie https://m.edso00.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJCPKUT pUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuumn
61 O06o001IeHre U CUCTEMaTU3AIIHS
3HAHUH
KonTponbnas pabota Ne4 mo teme
62 «BaxueHme MeTaIbl ¥ UX
COCIUHCHHUS
63 BemecTsa u maTepuaisl B bu6mmoreka [JOK

MMOBCEAHEBHOM KM3HU YEI0BEKA

https://m.edsoo0.ru/00ae3f50
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XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O6001IeHNE 1 1 bubmmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
cHCTEeMaTH3allus 3HAHUI https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

* Xumus, 8 kiacc/ Kypun A.A., Akunonepnoe obmiectso «M3narensctBo «lIpocsemenner»
» Xumus, 9 kinacc/ XKypun A.A., AkunonepHoe obmectBo «M3narenscTBo
«IIpocBemieHue

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
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