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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMS COCTABICHA HAa OCHOBE
TpeOoBaHUil K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00ILIEro
oOpaszoBanus, mpenacraBieHHbIX B @I'OC OOO, a Takke Ha OcCHOBe (enepanbHOl paboueit
IPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHIEMIIMU MPENnoJaBaHusi y4eOHOro mpeamera « XUMHUS» B
oOpa3oBarenbHbIX opranu3anusx Poccutickoit @enepamu.

[IporpaMmma mo xumuM JAa€T MpeACTaBICHHE O MeNsAX, OO0Iel cTpaTeruu OOydeHHs,
BOCIIUTAaHUST M Pa3BUTUS OOYYAIOUIMXCS CpPEACTBAMU Y4YeOHOTO MpeaMeTa, yCTaHABIUBAET
o0s3aTenbHOE MPEIMETHOE COJIep)KaHue, IMpeayCcMaTpUBaeT paclpeiesieHue ero mo kKiaccaM u
CTPYKTYpHUpOBaHME IO pa3zesiaM U TeMaM MpOorpamMMbl 0 XUMUHU, ONPEAEISIET KOJIUUYECTBEHHbIE U
KAYeCTBEHHBIE XapaKTEPUCTUKU COJEPKaHUS, PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh H3yUeHUs
XUMHU C YYETOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKM y4eOHOro mporiecca,
BO3PACTHBIX 0COOEHHOCTEN 00YyYaroIMXcs, ONpeAesieT BOZMOKHOCTH IpeaMeTa IJs peaau3aluu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHsSI OCHOBHOW 00pa30BaTeNIbHOW MNpPOrpamMMbl Ha YpPOBHE
OCHOBHOTO 00I1IeT0 00pa3oBaHus, a TaKKe TPeOOBaHUI K pe3yinbrataM 00y4YeHUs XUMHUHU Ha YPOBHE
Hened HM3y4yeHHs IMpPeAMETa U OCHOBHBIX BHJIOB y4e€OHO-IIO3HABATEIbHOU JESTEIbHOCTH
00y4aromierocsi o OCBOCHHUIO Y4eOHOTO COJepKAHUSI.

3HaHUE XMMHHU CITY)KUT OCHOBOW JJIsi (POPMHUPOBAHMS MHUPOBO33PEHHUSI O0YYAIOIIETOCS, €T
MPEJICTABICHUI O MaTepHallbHOM EIMHCTBE MHUpA, BAKHYIO POJb UIpaloT GopMUpYEMbIe XUMHUEH
IPEJICTABICHUS] O B3aUMOIIPEBPALICHUSIX 3HEPIMU U 00 HBOJIIOLIMU BEIIECTB B MPUPOAE, O MYTAX
pelieHuss TI00albHBIX MpoOJeM  YCTOMYMBOrO  pa3BUTHUA  YEJIOBEYECTBA —  CHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTMYECKOI 0e3011acCHOCTH, POOJIEM 3paBOOXPAHEHUS.

W3ydeHne XumMuu:

CIOCOOCTBYET peanu3alii BO3MOXHOCTEH JJIsi caMOpa3BUTHS U (POPMHPOBAHUS KYJIbTYpPHI
JUYHOCTH, € o01Iei u GyHKIIMOHATBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (pOPMHUPOBAaHUE MBIILICHUS W TBOPYECKHUX CIIOCOOHOCTEH OOydaromumxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHOW  JEATENIbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B IIOBCEAHEBHOM KH3HM, TaKk M B
npodeccuoHaIbHOMN 1S TeTbHOCTH;

3HAKOMMT CO CIeNU(PUKON HAYYHOT'O MBILIUIEHHUS, 3aKJa/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IUIA1a
Ha €JMHCTBO NPUPOIBI M YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUU
€CTECTBEHHO--Hay4YHON ITPaMOTHOCTH 00y4aroIIuXCs;

CrocoOCTByeT (OPMUPOBAHMIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HayYHBIM
3HaHMUSIM, K TMPUPOJAE, K YEIOBEKYy, BHOCHUT CBOM BKJIAJ B DJKOJIOTMYECKOe oOpa3oBaHHE
00y4aronuxcs.

JlanHble HampaBlieHUsT B OOy4Ye€HUM XMMHMHM OOECTIeUMBAIOTCSA ClEeUU(UKON Ccoaep KaHUs
y4eOHOTo MpeaMeTa, KOTOPBIN SIBIISTCS MEelIarornyeck aJarnTHPOBaHHBIM OTpaKeHHeM 0a30BOMH
HayK{ XMMUU Ha ONPEeNEHHOM 3Tarie €€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IEro oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOCHUE
00y4JaroIUMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHH XMMHH, OCHOB HEOPraHMYECKON XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHSATHIH OPraHu4eCcKOi XUMHH.

CtpykTypa conaep)kaHHs NHpOrpaMMbl MO XHMHUU CPOPMHUpPOBaHA HAa OCHOBE CHCTEMHOTO
noaxojga k €€ mizydeHuro. CoaepkaHUE CKIIAQIBIBAETCS W3 CUCTEMBl INOHATUH O XMMHYECKOM
AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN 0 XUMUYecKoi peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO
OpraHM30BaHbl MO NPUHLUITY MOCIEAOBATEIBHOIO Pa3BUTHS 3HAHMM HAa OCHOBE TEOPETUYECKUX
MPEJICTaBICHUNA Pa3HOTO YPOBHS:

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

— Ilepnonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— YUEHHS O CTPOEHUH aToMa U XMMHYECKOH CBSI3H;

— MpeCTaBIEHUH 00 NEKTPOIUTHUECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pPACCMAaTPUBAIOTCS HA OCHOBE HSMIMPUYECKH IIOJYyYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K APYTOMY, BBITIOJHSSA



(GyHKIMN OOBSCHEHHMS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYYEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMbl MO XUMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTaBIIIONIEH HAyYHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHON IpUpOJBbI,
LIEHHOCTHOTO OTHOLIEHHs K HAay4YHOMY 3HAHHUIO U METOJaM IO3HaHMs B Hayke. V3yueHue xumuu
MPOUCXOIUT C MPUBJICYCHUEM 3HAHUI U3 paHee M3YUYEHHBIX yUeOHBIX MpeaMeToB: « OKpysKarolui
Mup», «bronorus. 5-7 xknacced» u «Dusnka. 7 Kiace».

[Tpu M3ydyeHnrn XUMUHU TPOUCXOAUT (OPMUPOBAHME 3HAHHM OCHOB XMMHUYECKON HAayKU Kak
00JacTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUECKON JEITeIbHOCTH YeJOBeKa U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOH KyJIbTYpHl. 3ajaya y4eOHOro mpeaMera COCTOUT B (HOPMHUPOBAHUU
CUCTeMbl XHMHUYECKUX 3HAHMM — BaXHEHIIUX (PAKTOB, MOHSTHI, 3aKOHOB U TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO XapakTepa, s3blKa HayKd, B
NPUOOIIEHNN K HAYYHBIM METOJaM MO3HAHUS NPU M3YUYCHHUH BEIIECTB U XUMHUYECKHX peakuui, B
GOpMUPOBAHUM W PA3BUTHUHM [O3HABATEIBHBIX YMEHHH M WX TNPUMEHEHUU B Y4eOHO-
MO3HABATEIILHON W y4eOHO-HCCIIEeI0BATENIbCKON NEATEIbHOCTH, OCBOGHUU MpaBMil 0€30MacHOro
oOpallieHus ¢ BEIIeCTBaMHU B ITIOBCEIHEBHOM JKU3HH.

[Ipy wu3yuyeHHMH XUMHUH Ha ypPOBHE OCHOBHOTO 00IIEro oOpa3oBaHMsI Ba)KHOE 3HAUCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (opmupoBaHMEe HHTEIIEKTYadbHO PAa3BUTON JMYHOCTH, TOTOBOM K caM00Opa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOATEIbHOMY MPUHATHUIO PEUICHHH, CIOCOOHON aalTHPOBAThCA K OBICTPO
MEHSIOIINMCS YCIIOBUSIM JKU3HU;

— HaIlpaBJICHHOCTh OOyYeHHs Ha CHCTEeMAaTUYeCKOe NpHUOOIIeHHe OO0yJarommxcs K
CaMOCTOSITENIbHOW TTO3HABATEIBHON JESTEILHOCTH, HAYYHBIM METOJaM MO3HAHMS, (HOpMUPYIOIIM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— o0ecrieueHne YCIIOBHH, CHOCOOCTBYIOIIMX TMPUOOPETEHHIO OOYYAIOUIMMHUCS —OIBITa
pa3HoOOpa3HOW JAESATEIbHOCTH, IO3HAHUS M CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMTIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHbIX BUJOB JIESTEIBHOCTH;

— (opmupoBanue o06me (yHKIMOHATBFHON U €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHCclie YMEHUN OOBSCHATH M OLICHUBATh SIBJICHUS OKPYKAIOLIEr0 MUpa, UCIOJIb3Ys 3HAHUS U OIBIT,
MOJTy4YeHHBIE MPU U3yUYEeHUU XUMUHU, TIPUMEHAThH UX MPHU PEIICHUH MPOOIeM B TOBCETHEBHOM KU3HU
U TPY/A0BOI 1€ATEIbHOCTH;

— QopmupoBanue y 00y4arOmUXCsl TYMaHUCTHYECKHX OTHOIICHUH, MOHUMAaHUs IIEHHOCTH
XUMHUYECKUX 3HAHUW M BBIPAaOOTKH SKOJOTHYECKH IeJIeCOO0pa3HOr0 MOBENEHUsT B OBITY H
TPYAOBON JAEATEIBHOCTH B IEJISIX COXPAHEHHS CBOEr0 3J0POBbS M OKPYKAKOUIEH MPUPOIHOU
Cpelbl;

— pa3BUTHE MOTUBALUU K O0yUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHUSI OOII€UEI0OBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Ipoduis u
HANPaBIEHHOCTHU JabHEHIIIET0 00YUYEeHHUS.

OO61iee 4MCiIO YacoB, OTBEAEHHBIX JUISl M3YUYEHHMS] XUMHH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kimacce — 68 vacoB (2 wyaca B Hezento), B 9 kimacce — 68
yacoB (2 yaca B HEJIEINIO).

B pamkax wusydenus xumuu B 8-9 kjaccax wucmonb3yercs obOopynoBanue LleHTpa
00pa30BaHUs €CTECTBEHHOHAYUYHON U TEXHOJIOTHYECKOI HampaBieHHocTel « Touka pocTay.



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/bHbIe XMMHYECKUE TIOHATHUS

[Ipeamer xumun. Posib XuMuU B )KHU3HU YeIOBEKa. XMMUS B CUCTEME HayK. Terna U BenlecTna.
®du3nuecKkue CBOMCTBA BeIeCTB. ArperaTHoe coCcTosiHuE BellecTB. [loHsTHEe 0 METOaX MO3HAHUS B
xumun. Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3IeMEHThl. CUMBOJIBI XUMHUYECKUX 3JeMeHTOB. [IpocThie
Y CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckasi popmyra. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA
cocraBa BemecTB. OTHoOcHUTeNnbHAass aToMHas Mmacca. OTHOCHUTENbHas MOJIEKYJIIpHas Macca.
MaccoBas 10151 XMUMHUYECKOTO 3JIEMEHTA B COCAMHEHUU.

KonuuectBo BemectBa. Monb. MonsipHas macca. B3auMocCBs3b KOJIMYECTBA, MAaCChl U YUCIIA
CTPYKTYPHBIX €IUHHMII BemecTBa. Pacu€Tel mo popmynam XUMUYECKUX COCTUHEHUH.

®u3nueckue W XHUMHUYECKHE SBICHHA. XUMHUYECKas peakuus M €€ MPU3HAKH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XMMHUYECKHE ypaBHeHUs. Kiaccudukanus XUMHUYECKHX peaKIHid
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUs, 0OMEHA).

JlabopaTopHble U MpakTHYecKHe PadoOThI ¢ UCNOJb30BaHUeM HU(POBoii J1adopaTopuun
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3HAKOMCTBO C XHMMHYECKOW MOCYIOW, MpaBWIaMH PadOTHI B JIA0OpPATOPHH W MPUEMAMH
oOpaiieHusi ¢ J1abopaTOPHBIM OOOpPYNOBAaHUEM, HU3YYEHHE M ONHUCaHWe (PU3UUECKHX CBOWCTB
00pa3IloB HEOPraHMYECKUX BEIIECTB, HaOMoneHNEe (Pu3nvecknX (IUIaBICHUE BOCKA, TasHUE JIbIA,
pacTupaHue caxapa B CTYIKe, KUIIEHHE M KOHJIEHCAIUS BOJAbI) M XUMHUYECKUX (TOPEHHUE CBEYH,
MPOKAJIMBAaHNWE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOW) SABJICHHM, HAOMIOACHUE U
OMKCaHUE MPHU3HAKOB MPOTEKAaHUS XUMHUYECKHX pEaKIuil (pa3ioKeHue caxapa, B3auMOJEHCTBUE
CEpPHON KHCJIOTHI C XJOpPHAOM Oapusi, paznoxenue ruapokcuaa menu (1) mpm HarpeBanuwm,
B3aMMOJIeicTBHE *kene3a ¢ pacTBopoM coiu menu (1), uzydenne cnocoO6oB pa3aeneHusi cMeceii: ¢
MOMOIIbI0 MarHuTa, (WIbTPOBAHUE, BHIMAPUBAHHUE, TUCTUIUIALMS, XpoMmaTorpadus, MpPOBEICHHE
OUMCTKA TIOBAPEHHOM CONM, HaONIOJICHWE U ONHUCaHWe pe3ylbTaTOB IMPOBEICHUS OIbITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHHUSI MACChl, CO3/IaHUE MOJIEJICH MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe/ I HEOPraHUYECKUX BelIeCTB

Bo3gyx — cmech ra3zoB. CoctaB Bo3myxa. Kucimopon — 37€MEHT M MPOCTOE BEIIECTBO.
HaxoxneHnue kucinopona B mpupoje, Gpu3ndeckue ¥ XUMHUYECKHE CBOMCTBA (pPEakIUu TOPEHHS).
Oxcupnpl. Ilpumenenune kucioponga. CnocoObl TOMy4YeHHUS KHCIOpoJa B JIabopaTopuu U
MpOMBIIIIEHHOCTH. KpyroBopoTr kucnopoga B mpupoge. O30H — amioTporHas MoauduKaims
KHUCJIOpOJa.

TermnoBoit 3¢p(dEeKT XUMHUECKOH peaklud, TEPMOXUMHUYECKHE YpPaBHEHHS, 0JK30- H
SHIOTEPMUYECKHE peakliuu. TOMIMBO: yroidb M MeETaH. 3arps3HEHHE BO3/AyXa, YCUJICHHUE
NapHUKOBOTO 3P deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bogopon — anemeHT u npocroe BemecTBo. HaxoxaeHnue Boiopoaa B npupoje, pusndeckue u
XUMHUYECKHE CBONCTBA, IPUMEHEHHE, CIIOCOOBI TToTyueHus. KUCIoThI U comm.

Mousipablii 00EM Ta30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnyeckue cBoicTBa BOAbl. Boma kak pactBopurens. PactBopsl. HacellieHHble U
HEHACHIIICHHBIC PACTBOPHI. PAaCTBOPHUMOCTH BENMIECTB B BOjE. MaccoBasi 0JIs BEIIECTBA B paCTBOPE.
Xumuueckue cBoMcTBa BoJbl. OcHoBaHuUs. Poib pacTBOpOB B MpUpOJE U B KU3HU YEIOBEKA.
KpyroBopot BojibI B ipupoie. 3arps3HeHre TpUpoaHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heoprannueckux coeanHeHuid. Oxcuapl. Krnaccudukanus OKCHIOB:
coyieoOpasyroniie (OCHOBHBIC, KHCIOTHBIE, aMpOTepHbIE) U HecosieoOpasytonme. Homenkmatypa
OKCUJI0B. DU3NYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHue okcuaoB.

OcHoBanus. Knaccudukanusi OCHOBaHMM: IIETOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenkiarypa ocHoBanui. @Pu3nueckue M XHUMHUYECKHE CBOMCTBAa OCHOBaHui. IlomyueHue
OCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenkmarypa kucnor. duzndeckue U XUMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kucior.



Comu. Homenknarypa coneil. @uszndeckue u XuMudeckue cBoiicTBa coieil. [lomyuenue
COJIEH.

['eneTnueckast CBA3b MEXIY KJIaCCAMH HEOPTaHUYECKUX COCTMHEHUM.

JlaGopaTopHble M MpaKTH4YeCKHe PadoThl ¢ MCMOJAb30BaHUEM HU(PPOBOIi 1abopaTopuu
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KauyeCTBEHHOE OIpEAENICHUE COAEpX aHHUs KUCIOpoJa B BO3JAyXe, IOJyueHue, cobupaHue,
pacrio3HaBaHME M HW3YyYEHHE CBOMCTB KHCIOPOJAA, HAONIOJCHHE B3aUMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHUS U TPEKpaIIeHUs TopeHus (moxkapa), 03HAaKOMJICHHE C
0o0pa3iaMu OKCHIOB U ONKMCAHUE UX CBOMCTB, MOIy4YeHUE, COOMpaHHe, pacliO3HaBaHUE M U3yUCHHE
CBOWCTB Bojopona (ropenue), B3aumojeiictBue Bomopoaa ¢ okcuaom meau (I1) (Bo3amokHO
UCIIONIb30BaHUE BHJICOMATEPHATIOB), HAOJIOJCHUE OOpa3loB BEIISCTB KOJIMYECTBOM | MOJIb,
UCCJIEIOBAaHHE OCOOEHHOCTEW  pAcCTBOPEHHsS] BEIIECTB C  Pa3IUYHON  pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM JIOJIEM pPACTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOJBI C MeTaUlaMH (HaTpuUeM M KajiblleM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEJOBaHHE OOpa3L0B HEOPraHMYECKUX BEIIECTB pPa3JIMYHBIX KJIAacCoB,
HaOO/IeHUe M3MEHEHHUS OKPAaCKM WHIUKATOPOB B PACTBOpaxX KHUCIOT W IeJouel, h3yuyeHue
B3auMoieiicTBus okcuaa meau (1) ¢ pacTBOpoM cepHOM KUCIIOTHI, KHCIOT ¢ METa/IaMH, PEaKIIUi
HEWUTpalu3aluu, OJIy4YeHNEe HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METaIa APYTUM U3
pacTBOpa COJM, pEIIEHUE OKCIOEPUMEHTAIBHBIX 3adady Mo TeMe «Baxuelmme Kiaccel
HEOPraHUYECKUX COCTUHEHUIN.

Hepuoguveckuii 3axkoH u Ilepuoamyeckasi cucremMa xuMudeckux 3iemenros /. H.
MenpeneeBa. CTpoeHne aTtoMoB. XUMHMYeCKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuun

[lepBble MONBITKH KIACCU(UKALUU XUMUYECKUX 3JEeMEHTOB. [loHATHE O rpynmax CXOAHBIX
AJIEMEHTOB (ILIE€JI0YHBIE U I1IE€JI0YHO3EMENIbHBIE METAJUIbI, TAJIOT€Hbl, HUHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMm(poTepHbIe OKCUABI U TUAPOKCUIBL.

Ilepuonnueckuii 3akoH. llepumoamyeckas cucremMa xumuueckux osnemeHto J[. H.
MenneneeBa. KopoTkomepuonHas u juHHomepuonHas (opmbel [lepuoamueckoit cucTembl
xumuueckux anemeHtoB J[. W. Menneneea. Ilepuonst u rpynmbel. DU3HYECKHN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/1a U TPYIIIIHI JIIEMEHTA.

Crtpoenue aromoB. CoctaB aToOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue 3JIEKTPOHHBIX
o0Oonouek atoMoB TmepBeix 20 xuMudeckux odiemMeHTOB Ilepumonmyeckoit cucremsr JI. U.
MeneneeBa. XapakTepUCTUKA XUMHUYECKOTO AJIEMEHTA IO €ro mnosiokeHuro B [leprmoamdeckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHS pajuyca aTOMOB XMMHYECKHX AJIEMEHTOB, METAUNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U EPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepnonnueckoil cucteMbl XUMUYECKUX IIEMEHTOB IS
pa3BUTHA HayKu U npakTuku. [. . Mennenees — y4€HbIN U IpakIaHNH.

Xumudeckas CBSI3b. KoBanentnas (monspHas u HENoJIsIpHAsT) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenp okuciieHHs. OKHCIUTEIBbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporneccsl okuciaeHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.
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u3ydyeHue oOpa3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOIEHCTBHE THAPOKCHIA IIMHKA
C pacTBOpaMH KHCIOT M IIEJOYeld, MPOBEICHUE OMNBITOB, WLIIOCTPUPYIOLUIUX TPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peaKluil (TrOpeHue, peakiiuu pas3ioKeHNs, COETUHEHMS).

Mesxicnpedmemmuuie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3E€H NMPU M3YYEHHM XMMHUM B § KJIACCE OCYLIECTBISETCS
Yyepe3 MCMOJb30BaHNEe KaK OOIIMX €CTeCTBEHHO--HAYYHBIX MOHATUHN, TaK U MOHITHMA, SBISIOMUXCS
CHUCTEMHBIMU IS OTJACIBHBIX TIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01mue eCTeCTBEHHO--HAyYHbIE MMOHATUS: HAyYHBIA (DaKT, THUIOTE3a, TEOPHs], 3aKOH, aHAIIN3,
CUHTE3, Kiaccu(uKanusi, TMEePUOJUYHOCTh, HAOMIOACHHE, JKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHHE, MOJICIIb, SBJICHHE.



Oduznka: MaTepus, aroM, OJJIGKTPOH, TPOTOH, HEUTPOH, WOH, HYKIUI, HU30TOIIbI,
pPaZMoOaKTUBHOCTb, MOJEKYJa, JJIEKTPUYECKUI 3apsj, BEIIeCTBO, Telo, OO0BEM, arperaTHoe
COCTOSTHUE BEIIeCTBa, ras, (QU3NYECKUE BEIHYMHBI, C€IUHUIBI H3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunrtes, npixanue, ouocdepa.

['eorpadus: armocdepa, runpochepa, MUHEpAIbI, TOPHbIE MTOPO/IbI, MOJIE3HbIE UCKOMAeMBbIe,
TOTLIMBO, BOJTHBIC PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKas peakuust

Ilepnonnueckuii 3akoH. Ilepuonmueckas cucremMa XuMmudeckux oanemeHros [ M.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XMUMUYECKUX JIEMEHTOB
NEPBBIX TPEX IMEPUOJOB, Kaaus, KaIbLUUS M UX COCJUHEHUM B COOTBETCTBHM C IOJIOKEHHEM
3JIEMEHTOB B lleproanueckoi cucreMe U CTPOGHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XMUMHYECKOM CBsI3U. THIIBI KpPUCTANIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMHUYECKOM CBS3H.

Knaccudukanus W HOMEHKJIATypa HEOPraHWYECKUX BEIISCTB. XWUMHUYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIUXCS K Pa3InNYHbIM KJIACCaM HEOPraHMYECKUX COCINHEHUN, TCHETUYECKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanus XMMHYECKMX peaklMi MO pa3iMyHbIM IMpH3HaKaM (MO0 YHCIy M COCTaBy
YUYaCTBYIOUIMX B PEAKIUU BEUIECTB, IO TEIIOBOMY 3PQEKTy, 10 U3MECHEHHIO CTETICHEH OKUCICHHS
XMMHUYECKHX JIEMEHTOB, 10 00PaTUMOCTH, 0 YYaCTHUIO KaTaau3aTopa). DK30- U FHIOTEPMUUYECKHE
peakuuu, TEpMOXUMUYECKUE YPaBHEHUSI.

[Tonsatue o ckopoctu xumuueckoil peakuuu. Ilonsarue o0 oOpaTMMbBIX W HEOOPATUMBIX
XUMHUUYECKHUX peakuusax. [ToHsTHe 0 roMOreHHBIX U reTeporeHHbIX peakuusax. [lonstue o katanuse.
[TonsiTe 0 XMMHYECKOM paBHOBecUHU. PAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMUYECKONW PEAKIUU U
MI0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLIMU, JJIEKTPOHHBIA  OaJlaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBiieHuE YpaBHEHMHM OKHCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peakumii ¢ UCMOIb30BaHUEM METO/1a SJICKTPOHHOT 0 OanaHca.

Teopust 3I€KTPOTUTHUECKON AUCCOIMALMU. OJEKTPOIUTHI U HEIIEKTPOIUTHl. KaThoHsl,
AQHUOHBI. MeXaHN3M JUCCOLMALMU BEIIECTB C Pa3JIMYHBIMU BUJAMH XMMHUYECKOHN CBs3H. CTENeHb
nuccouranuu. CuibHbIE U c1a0ble 3JEKTPOIUTHI.

Peakiun nOHHOTO OOMeHa. YCJIOBUS NMPOTEKAHUS peakUuil MOHHOrO OOMEHa, IMOJIHbIE U
COKpallEHHbIE MOHHBIE YypaBHEHHs peakiuil. CBONCTBa KHUCIOT, OCHOBAaHUH U COJE€d B CBETE
npecTaBiIeHu 00 ANEKTPONIUTHYECKOM tucconmanuu. KauecTBeHHbIe peakliuu Ha HOHBI. [loHsTHE
O THJIPOJIU3€E COJICH.
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O3HAKOMJICHHE C MOJEISAMHU KPHUCTAUIMUECKUX PEIETOK HEOPraHMYECKHX BEIIECTB —
METaJIJIOB U HEMETAIJIOB (rpaduTa U aamasa), CJI0KHBIX BEIIECTB (XJIOpUa HATpus), HCCIe0BaHNe
3aBHCUMOCTH CKOPOCTM XHMHYECKOM peakuuu OT BO3JACHCTBUS pa3iMyHBIX  (AKTOPOB,
HCCJIEIOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca JTUCCOLMALUU  KHCIOT,
miesiouel M cojel (BO3MOXHO HCIOJIB30BAaHUE BHUIEO MAaTEPHUANIOB), IPOBEJIEHUE OIIBITOB,
WUTIOCTPUPYIOUINX TPU3HAKK TPOTEKAaHUS peakuuid HOHHOTO oOMeHa (oOpa3oBaHHME OCaJKa,
BBIJICJIEHUE Ta3za, OoOpa30BaHHE BOJbl), OMNBITOB, WJUTIOCTPUPYIOUIMX HPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PpEaKIMi (TOpeHHe, peaklUH paszlIoKEHUs, COEIWHEHUs), pacllo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOINBIO KAadeCTBEHHBIX PpEaKIUl Ha WOHBI, pEIICHHE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl 1 HX cOeJUHEHHSA

OO61mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTEIEHH
okucnenus. CtpoeHne M (U3NYECKUE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTCHOB. XHMHUYECKHE
CBOWCTBAa Ha IpuMepe Xjlopa (B3aMMOAEHCTBHE C MeETalJlaMH, HEMETaJUIAMH, ILIEIOYaMH).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMUYECKUE CBOMCTBA, MOJydeHUE, NpuMeHeHue. JleiicTBue



XJIOpa U XJIOPOBOAOPOAA HAa OpraHU3M 4ejloBeKa. BaxHellune XJIOpUIpl U UX HAXOXKICHHE B
pUpPOJE.

OO6mas xapakrepuctuka osyeMeHTOB VIA-rpynmel. OcoOE€HHOCTH CTpPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue M (PU3MUECKHUEe CBOWCTBA IPOCTHIX BEIIECTB —
KHCJIOPO/Ia U CEePbl. AJUIOTPOITHBIE MOIU(BHUKAIIMH KUCIOPOJa U cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBoziopoJ1, CTpoeHue, GU3NUECKUe U XUMUYECKHe cBOMCTBA. OKCUIBI Cephbl KaK MPeICTaBUTENIN
KHACIOTHBIX OKcHI0B. CepHas KuCIOTa, (U3MYECKHEe M XUMHUYECKHE CBOMCTBa (00mmMe Kak
IpEeJCTaBUTENs Kilacca KHUCIOT U crenuduueckue). XUMUYECKUE peakiUM, JIeKallie B OCHOBE
IPOMBIIIJICHHOTO CII0c00a TOJMy4YeHUs: cepHOM KHUCIOTHL. I[Ipumenenue cepHol kuciotel. Comnun
CEpHON KHUCIIOTHI, KaUeCTBEHHAsl peaklus Ha cynbdaT-uoH. HaxoxaeHue cepsl U €€ coeiMHEHUI B
npupose. XUMHUECKOE 3arpsA3HEHHUE OKpY)KAIOIIEH Cpelbl COCIUHEHUSIMHU Ccepbl (KUCIOTHBIE
JIOX/IM, 3arpsI3HEHHUE BO3/1yXa U BOAOEMOB), CIIOCOOBI €r0 IIPEJOTBPALICHHUS.

OOmas xapaktepucTuka 3meMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, pacpoCTpaHEHHUE B IPUPOJE, PU3NUeCKue U XMMUYECKHE
cBoiictBa. KpyroBopor azora B mpupoae. AMMHUak, ero (pu3mveckue W XUMHUYECKHUE CBOWCTBA,
nojy4yeHue u npuMmenenue. Conu aMMOHUS, UX (pru3HUYecKre U XUMUYECKHE CBONCTBA, TPUMEHEHHE.
KadecTBeHHast peaknusi Ha WOHBI aMMOHHs. A30THas KHCJIOTa, €€ MOJy4YeHHe, (U3NYECKUe U
XMMHUYECKHe CBoilcTBa (oOmMe Kak MpeACTaBUTENs Kiacca KUCIOT M clenu(pHUecKue).
Hcnonp30BaHne HATPATOB U COJICH aMMOHHSI B Ka4eCTBE MHHEPAJIBHBIX yI0OpeHUH. XUMUYECKOE
3arpsA3HEHUE OKPYKAIOLIEH cpelibl COEMHEHUAMU a30Ta (KUCIOTHBIE TOKIM, 3arpsi3HEHUE BO3/IyXa,
nouBsl 1 BoJoéMOB). Docdop, ammorponusie Moaudukanuu hocdopa, Gpusnueckue 1 XUMUIECKHE
cBorictBa. Okcuna dochopa (V) u dochopHas kuciora, GU3HYECKUE M XUMHUYECKHE CBOWCTBA,
nony4yenue. McnonszoBanue ¢pocharoB B kKauecTBe MUHEPAIBHBIX YA0OPECHHN.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynnel. OcoO€HHOCTH CTpPOEHHsI aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHA. YTIEPOJ, aUIOTPONHBIE MOAM(UKALNHU, PACIPOCTpAHCHUE B
npupoze, ¢pu3ndeckue U XMMudeckue cBoicTBa. Azxcop6uus. KpyroBopor yriepona B mpupoze.
Oxcuppl yriepoaa, ux (U3MUECKHE M XUMHUYECKHE CBOWCTBA, JCHCTBHE Ha XHBBIC OPTaHU3MBEI,
HOJy4eHUE M MPUMEHEHHe. DKOJIIOTHYEeCKUe MpoOieMbl, CBs3aHHbIe ¢ okcuaom yrieponxa (1V),
TUI0TEe3a T7100aIbHOTO MOTEIUIEHUS KIMMaTa, MapHUKOBBIN 3 dexT. YronbHas Kuciaota U e€ coiu,
uX (QU3MUeCKue U XMMHUYECKHE CBOMCTBA, MOJSyyeHUEe U nmpuMeHeHue. KadecTBeHHast peakuusi Ha
KapOoHaT-uOHBI. Mcronb3oBaHne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SUCTBE.

[lepBoHavanbHble MOHATHS OO0 OPraHMYECKHX BEIIECTBAX KAaK O COEAMHEHUSIX yriepoia
(MeTaH, 3TaH, ATUJICH, AlleTUJIeH, ITAHOJI, TJIMLEPHUH, YKCyCcHas kucioTa). [IpupoaHble HCTOUHUKI
YTI€BOI0POAOB (Yrojb, MPUPOJHBIN Ta3, He(Th), MPOIYKTHl UX MepepadoTku (OEH3MH), UX POJb B
ObITy M mnpoMblluleHHOCTH. [loHATHE O OMONOTMYEeCKM BaXKHBIX BEIECTBAX: JKUpax, Oenkax,
yIJaeBOJax — M HUX POIM B JKU3HU 4YeloBeKa. MarepHalbHOE €AMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COETMHEHUN.

Kpemuuii, ero ¢usnyeckue M XHMMHYECKHE CBOICTBa, MOIy4eHHME U TPUMEHEHHE.
Coenunenus kpemHus B npupoje. Obuue npencrasieHus 06 okcune kpemuus (1V) u kpeMHueBoi
kucnote. CUIMKATBI, X UCIIOJIBb30BaHKUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeilmume crpouteabHbie
MaTepuaibl: KepamHKa, CTeKIo, IeMeHT, OeToH, kene300eTroH. I[IpobmeMbr Ge3omacHOTro
MCIIOJIb30BaHUs CTPOUTENBHBIX MaTepUaIOB B TOBCEIHEBHOM JKU3HH.
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u3yueHne oO0pa3loB HEOPraHWYECKUX BEIECTB, CBOICTB COJITHOM KHUCIOTHI, MPOBEACHUE
KAUeCTBEHHBIX pEaKlIHUi Ha XJOPUI-HOHbI U HAOJIO/IEHWE NPU3HAKOB MX MPOTEKAHUS, OIbITHI,
oTpakaromue (U3NYeCKHe U XMUMHUYECKHE CBOICTBAa TajloOT€HOB M UX COEIMHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BUEOMATEPHUATIOB), O3HAKOMJIEHHE ¢ oOpa3luamMu XJOpUAOB (TaJIOr€HU[IOB),
O3HaKOMJIEHHE C o0paslamMud ceppl W €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB),  HaOMIOZeHWE  Tpolecca  OOYIJIMBaHUS  caxapa 1Mo JeHCTBHUEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI, M3yYCHHE XHMUYECKHX CBOWCTB pa30aBIEHHOW CepHOU
KHCJIOTBI, NPOBEACHUE KAYECTBEHHOM peakluMu Ha cyab(aT-MoH W HaONIoJeHHE NpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKMMHU CBOMCTBaMHU a3oTa, ¢ochopa M MX coenUHEHHN



(BO3MOKHO HCHOJIB30BaHHE BUIEOMATEPUAIOB), 0Opa3laMu a30THBIX M (OCHOPHBIX YAOOpPEHHIA,
NOJIy4eHHe, COOMpaHKe, pacllo3HaBaHUE U N3yUYEHHUE CBOMCTB aMMHaKa, IPOBEAECHUE KaueCTBEHHbIX
peakiuii Ha MOH aMMOHUS U GochaT-uOH U U3yUEeHUE MPU3HAKOB UX MPOTEKaHMs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KUCIJIOTHI C MeJbI0 (BO3MOYKHO HCIOJIb30BaHHE BHJICOMATEPUAIIOB),
U3ydeHHe MOJeNiell KPHCTAIIMUECKUX PEHETOK anMasa, rpadura, ¢ysuiepeHa, 03HAKOMIICHHE C
IPOLIECCOM  aJICOPOLIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U yCTPOHCTBOM
NPOTHBOra3a, MOJy4YeHHe, coOMpaHue, paclio3HaBaHWE M W3YYEHUE CBOMCTB YIJIEKUCIOTO rasa,
IIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha KapOOHAT M CHIMKAT-UOHBl M M3y4YE€HUE INPU3HAKOB UX
IIPOTEKaHUs, O3HAKOMJICHHME C NPOAYKUMEH CHIMKATHOM IPOMBILUICHHOCTH, pELICHUE
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHele HeMeTallbl U UX COCTUHEHUSY.

MeTtaJu1bl M MX COeIMHEHMS

OO011ast XapaKTepUCTHKA XUMHUECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU MX IOJI0XKEHUS B
Ilepuonnueckorr cucreme xuMuueckux 3iieMeHToB JI. M. MenpeneeBa M CTpOEHHsS aTOMOB.
CrpoeHne MmetaioB. MertauMueckas CBSA3b W METAUIMYECKAs KPUCTAUIMYECKAs PEIIETKA.
ONEKTPOXUMHUYECKUH psii  HalpsDKEHUH MeTaioB. (PU3NYECKMEe M XUMHUYECKUE CBOWCTBA
metauioB. OOmme crnocoObl nmoayyeHus MeramioB. [loHATHE O KOPpPO3MM METaJIOB, OCHOBHbBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTajb, YyryH, AIOPAIIOMUHUN, OpOH3a) M HX
IpUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTauIbl: NOJIOXKEHKUE B [lepuoanyeckoi cucreme XuMuueckux 3neMeHToB /1. U.
MenneneeBa, CTpPOCHHE UX aTOMOB, HaX0XACHHUE B IIpupoie. PU3NYECKUE U XMMUYECKHE CBONCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATpUs U Kanus. [IpuMeHeHne 1meno4HbIx
METAJIJIOB U UX COEMHEHUH.

[I{erouHO3EMENBHBIE METAJIIIBI MAarHUM M KaJIbLMi: nosiokeHue B [lepuoguueckoit cucreme
xumuueckux snemeHTtoB JI. M. MenpeneeBa, cTpoeHHE HX aTOMOB, HaxOXACHHE B IPUPOJE.
®u3nyeckue U XMMHMYECKHE CBOMCTBA MarHus M Kajuplus. BakHeHIIWe COCAVMHEHHs KaJIbLIHs
(oxcua, THAPOKCHUL, conn). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHs.

AmomuHuii: nonoxenue B Ilepuoguueckoil cucremMe xumuueckux saemeHto J[. .
MenzneneeBa, CTpoeHUE aToMa, HaXoXkAeHHE B Inpupoje. dusndyeckue M XUMHUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA aIFOMUHMSL.

Keneso: mnonoxenne B Ilepmonnmueckoil cucreme XuMHUeCcKHX diemeHTtoB J[. .
MeHneneeBa, CTpOEHUE aTOMa, HaxXOXAEHUE B Ipuponae. Pu3nueckue M XMMHYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcuabl u conmu sxkenesa (ll) u xemeza (Ill), ux coctaB, cBoiicTBa H
IIOJIyYEHHE.
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O3HaKOMJIEHHE ¢ 00pa3liaMi METaJUIOB M CIUIABOB, UX (PU3NYECKMMHU CBOMCTBAMH, U3yUECHUE
pPe3yIbTaTOB KOPPO3HH METAJIOB (BO3MOKHO HCIIOJIb30BAaHHUE BHUJIEOMATEPHAIOB), 0COOEHHOCTEH
B3aMMOJCHCTBUS  OKCHIA KalbLUsg M HaTpus C BOJOM  (BO3MOXKHO  HCIOJIB30BaHUE
BUJICOMATEpPHUAIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, Mpolecca TOPEHUs Keinesa B
KHCII0pOJie (BO3MOXKHO HCIIOJIb30BaHNE BUJIEOMATEPUAIIOB), IPU3HAKOB IPOTEKAHNS Ka4ECTBEHHBIX
peakiii Ha MOHBI: MarHus, Kalblus, aTlOMUHUS, [UHKa, kene3a (1) u xenesa (M), mexu (I1),
HaOJI0IeHNE U OMMCAaHUE MPOLECCOB OKPALIMBAHUS IUIAMEHM MOHAMM HATpHsl, Kalus M KalbLus
(BO3MOYHO HCITIOJIb30BAHKE BUIEOMATEPHUAJIOB), UCCIIEJOBaHHE aM(OTEPHBIX CBOICTB T'MIPOKCHIA
QIIOMUHHUS U THJIPOKCHJA LIMHKA, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a1ad no Teme «BaxHeimne
METaJUIBl U UX COEAUHEHUS.

XuMus M OKpyKaoLias cpeaa

BemectBa u marepranbsl B MOBCEIHEBHOM >KM3HM 4YEJIOBEKAa. be30MacHOe HCIONIb30BaHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momomp NpH XUMHYECKHX OXOrax H
OTPABJICHUSIX.

XVMHYECKOE 3arpsi3HEHUE OKPY’KAIOLIEH cpenbl (IpeneibHas IOIyCTHUMas KOHLIEHTPALMs
BeniecTs, ganee — [1/1K). Ponp xumuu B penieHuu 3K0JI0THYeCKUX MPodIIieM.

JlabopaTopHble M MpakTH4YecKHe PadoThl ¢ HCIOJb30BaHNEeM HU(POBOIl JTadopaTopuu
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u3ydeHne oopas3IoB MaTepHajoB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHATIBI).



Mescnpeomemnuwie céasu

Peanuzanys MeXNpeIMETHBIX CBs3€i NMpU W3Y4YEHHH XUMHU B 9 Kiacce OCYyNIeCTBISIETCS
4YCpe3 UCIOJIBb30BAHUC KaK OGH.[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TakKk U HOHHTHﬁ, ABIAOIIUXCA
CHCTEMHBIMU JUISl OTJCIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOT'O IIHKJIA.

OO01mure ecTeCTBEHHO-HAYUYHbIC TIOHATHS: Hay4YHBIA (DAaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIIH3,
CHHTE3, Kiaccu(UKALWs, MNEPHOIUYHOCTh, HAOJIOJCHUE, OKCIICPUMEHT, MOJCIUPOBAHHUE,
U3MEpEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOIOTHS, MATCPHAIIBL.

®usuka: Marepus, aTroM, OJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHI, HW30TOIbI,
PaarnOaKTUBHOCTD, MOIJICKYIJIAa, BHGKTpI/I‘-IeCKI/Iﬁ 3ap4na, IIPpOBOAHHMKH, MOJIYIIpOBOAHUKH,
JMDIICKTPUKH, (DOTORIIEMEHT, BEIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BELIECTBA, Ias,
pacTBOp, pacTBOPUMOCTH, KPUCTAJUTHUECKAsT PEIIETKA, CIUIABBI, (U3NICCKUE BEIMYMHBI, ¢IAHUIIBI
U3MEpeHHs, KOCMUYECKOE IIPOCTPAHCTBO, IUIAHEThI, 3BE3.1bI, COHIIE.

buonorus: ¢otocunTe3, npixaHue, Ouocdepa, IKOCHCTEMa, MUHEpAIbHBIC YJIOOpPCHUS,
MHKPODJIEMEHTBI, MAKPOJICMEHTBI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEPAIBI, TOPHBIE TTOPOABI, MOJIE3HBIE UCKOTAEMBbIE,
TOILTUBO, BOJHBIC PECYPCHI.

IIVIAHUPYEMBIE PE3YJBbTATbBI OCBOEHHUSA TNTPOI'PAMMBLI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHMSI IIPOrpaMMbl OCHOBHOIO 00IIEro 0oOpa3oBaHUS
JOCTUTAIOTCS B X0Jle 00yueHHs] XMMUHU B €IMHCTBE Y4eOHON M BOCHHMTATENILHOM JEATENILHOCTU B
COOTBETCTBUU C TPAJAULIUOHHBIMU POCCUHUCKUMHU COLMOKYJIBTYPHBIMU U TyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, NPUHATHIMM B OOLIECTBE NpaBUJIAMU W HOPMAMU IIOBEIECHUS U CIIOCOOCTBYIOT
IpoLeccaM CaMOIO3HaHMsI, CAMOPA3BUTHSI U COLMANIN3ALMY 00Y4aIOIIHXCSL.

JIMuyHOCTHBIE PEe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIUXCS PYKOBOJCTBOBATHCS
CUCTEMOMN TO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAllMd M pPACHIMPEHUE ONbITa NEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOTO BOCTUTAHUS:

LIEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPUYECKOMY M HAyYHOMY
HACJIEAUIO, TOHMMAHUS 3HAYEHHUS XMMHMUYECKONM HAayKd B JKM3HHM COBPEMEHHOIO OOIIECTBa,
CHOCOOHOCTH BJAJETh JOCTOBEPHOM HH(OpMAIMel O MepefoBbIX TOCTHKEHUSAX M OTKPBITHIX
MHUPOBOH U OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 yCTpoOilcTBe MHpa
1 00IIIECTBA;

2) rpaKAaHCKOr0 BOCIIMTAHMSA:

IIPEJCTaBICHUS. O COLUAIbHBIX HOpMax M IMpaBWIAaX MEXINYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTHUBHOU KOMITETEHTHOCTH B 0OIIECTBEHHO TI0JIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPUECKOW H JPYyTUX BHJAAX JEATENBHOCTH, TOTOBHOCTH K
pa3zHOOOpa3HON COBMECTHOM JAEATEIbHOCTU IPU BHINOJHEHUU Y4YeOHBIX, MO3HABATEJIbHBIX 3ajad,
BBITOJIHEHUH XUMHYECKHUX HKCHEPUMEHTOB, CO3JaHHUM Y4YEOHBIX IPOEKTOB, CTPEMJICHHSA K
B3aMMOINOHMMAHHUIO M B3aWMOIIOMOIIM B Tpollecce 3TOW Y4eOHOM [eATelbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE TMOBEJICHUE U MOCTYIIKM CBOMX TOBApHILEHN € IMO3ULNUN HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHYECKUE MPEACTABIECHUS O BELIECTBE M XUMUUYECKON PEaKIMi, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTAaBJISIOLIME OCHOBY JUIsl MMOHMMAHMS CYLIHOCTU
HAyYHOM KapTUHBI MHUpPA, NPEJICTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS IPUPOJIBI,
B3aMMOCBS35X YEJIOBEKA C IPUPOIHON CPENIOil, O POJIM XMMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HANpaBICHHbIE Ha TOJY4YEHHE HOBBIX 3HAHMM MO XHMHH,
HeoOXonuMble Ui OOBSICHEHUS HaOJI0JaeMbIX IPOLIECCOB U SBJICHMH, IIO3HABATEIbHOM,
MH(POPMALMOHHON U YUTATENbCKOM KYJBTYpPbI, B TOM YHCIIE HaBBIKOB CaMOCTOSATENBHOM paboThI €
y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEpaTypol, MOCTYMHBIMH TEXHUYECKHMMU CpEICTBAMU
MH(POPMALIMOHHBIX TEXHOIOTUHA;



UHTEpeC K OOy4YeHHMIO W TO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
€caM000pa30BaHUIO, TMPOEKTHOM M HCCIEeIOBATEIbCKON JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHs 00y4eHUS B TAJIbHEHINEM;

4) popMHUpOBaHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHHE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/10POBbIO, YCTAaHOBKH
Ha 3JIOpOBBIM 00pa3 JKWU3HH, OCO3HAHHE TMOCJIEICTBUNH U HENPHUITHE BPEAHBIX MPUBBIYECK
(ynorpeOyieHUsI alKOTroJisi, HAPKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJCHHUS IPAaBHI
0€30MacHOCTH NP OO0pAILIEHUH ¢ XUMHUUYECKUMH BELIECTBAMH B ObITY U pealbHOMN KU3HHU;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K MPAaKTUYECKOMY HM3yYeHHUIO0 Mpodeccuil U TpyAa pa3iiMyHOrO poja, yBaKEHHE K
TPYZy U pe3yJibTaTaM TPYJOBOH J€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAHUU MO XUMHUU, OCO3HAHHBIN BHIOOP MHIUBUAYAIbHON TPACKTOPUU MPOJIOJDKEHUS 00pa3oBaHMUs
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, ycnemHoi npodeccuoHanbHON AeSITENbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJalITUPOBATHCS B IPOPECCHOHATIBHOM cpee;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTMYECKHU 11eJeco00pa3HOe OTHOILEHUE K MPUPOJE KaK MCTOYHMKY KM3HU Ha 3emiie,
OCHOBe €€ CYIIECTBOBAaHMS, MOHMMAaHHE IIEHHOCTH 3JI0pOBOT0 U Oe3omacHoro oOpas3a >KU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PM3UUYECKOMY U IICUXUUYECKOMY 3/10pPOBbIO, OCO3HAHNE
[EHHOCTU COOMIOACHUS MpaBUi O€30MacHOr0 MOBEACHHUS MPH paboTe C BEIIECTBAMH, a TaKXKe B
CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U HKU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUSA, MOJyYaeMble NMPU U3yUYEHUU XUMUHU, IJI PEIICHUs 3aad,
CBSI3AHHBIX C OKpPYXKalOUEHd MPUPOAHON Cpelor, Il IOBBIIIECHHUS YPOBHS 3KOJOTMYECKOU
KyJbTYpbl, OCO3HaHMsI TJI0OATBLHOTO XapakTepa SKOJIOTMYECKUX MPOoOIeM M IMyTed UX peleHUs
IIOCPEACTBOM METOJI0B XMUMHH, HKOJIOIMUYECKOTO MBIIICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAJIbHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B coctaBe MerampeaMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAaYMMble I (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIlIEHAayYHble MOHSTHUS (3aKOH, TEOpHs, NPHUHLHII, TUMNOTe3a, (PaKT, CHUCTEMa,
IpoIecc, SKCIEPUMEHT U JPYroe.), KOTOpble MCIOJIb3YIOTCS B €CTECTBEHHO-HAayUYHBIX YUEOHBIX
npeIMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUI U3 3TUX NMPEAMETOB (POPMHUPOBATH MPEICTaBICHUE O
LEJIOCTHOM HAay4yHOM KapTHHE MMpa, M YHUBEpCalbHble ydeOHbIE JeicTBUs (IIO3HABATENbHBIE,
KOMMYHHMKATHBHbBIE, PETYJISATUBHBIE), KOTOpbIE 00ecreunBaoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO yUEOHOM JesITeIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3oBble JlornyecKkue AeiCTBUA:

YMEHHMS UCTOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHUS TP OCBOCHUM 3HAHUM: pacKpbIBaTh
CMBICII XUMHUYECKUX MOHATUHN (BBIAEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh B3aUMOCBS3b
C JIpyTMMHU HNOHSTHUSIMU), UCTIOJIb30BaTh MOHATHUS U1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHHI,
BBIOMPATh OCHOBAHUSA W KPUTEPUMU Ui KIACCU(DUKALMU XUMHUYECKHUX BELIECTB U XMUMHYECKHX
peaxiuii, yCTaHaBIMBATh MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXIYy OOBEKTaAMHM M3YYEHHUSI, CTPOUTD
JIOTMYECKUE pacCyXIeHUs (MHIYyKTUBHbIC, AEAYKTHBHbIC, IO aHAJOTMM), JeJlaTh BBIBOABI H
3aKIJIIOUEHUS;

yYMEHUE MPHUMEHATh B IpOLEcce IMO3HAHMS MOHATHS (IIPEeIMETHbIE M MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIEIM, HCIIOJIb3yeMble B XHWMHH, HpPeoOpa3oBHIBATh IIMPOKO
NpUMEHseMble B XMMHUU MOJIENIbHBIE TPEACTABICHUS — XUMHUYECKUI 3HAaK (CMMBOJ 3JIEMEHTa),
XuMHYeckass (opmyiaa UM ypaBHEHHME XHMHUYECKOHM peakuMu — TpU pelIeHuH Yy4yeOHo-
MIO3HABATEJIbHBIX 3aJ]a4, C YYETOM ATHUX MOJIEIbHBIX IIPEICTAaBICHUN BBIABIATh U XapaKTEPHU30BaTh
CYILLIECTBEHHBIE TIPU3HAKU M3Yy4aeMbIX O0OBEKTOB — XMMHUECKHUX BEIIECTB U XUMHUYECKUX PEaKIIH,
BBISBIIATH OOIME 3aKOHOMEPHOCTH, IPUUYUHHO-CIIEICTBEHHBIE CBA3H U MIPOTHBOPEYHS B U3y4aeMbIX
npolueccax U sIBJICHUSIX.

ba3oBble uccienoBarebCKue 1eHCTBHA:



YMEHHE UCNOJIb30BaTh IOCTABIECHHBIE BOIIPOCHI B KAUE€CTBE NHCTPYMEHTA MIO3HAHMS, a TaKXKe

B KayecTBE OCHOBBI JUIsl (YOPMHUPOBAHHS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY’KJICHUH;

NpUOOpETEHUE OIbITa MO IUIAHUPOBAHHWIO, OPraHU3allid W MPOBEJICHUI0 YUYEHHYECKUX
HKCIEPUMEHTOB, YMEHHE HAONIOATh 32 XOJOM IPOIECcca, CAMOCTOSATENBHO MPOTHO3UPOBATH €r0
pe3ynbTat, (QopMynupoBaTh OOOOLIEHHS M BBIBOABI MO pE3yJbTaTaM MPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PabGora ¢ undopmanmeii:

yYMEHHUE BBIOMpATh, aHATU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIMIO PA3IMYHBIX BHIOB U
dbopM mpencTaBiIeHHs, MOJYYaeMYyI0 W3 Pa3HbIX HWCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JUTEepaTypa
XHUMHUYECKOTO COJIEPKaHMsI, CIIPaBOYHbIE MOCOOUs, pecypchl VHTepHeTa), KpUTUYECKH OLEHUBAThH
MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(GOPMAIIHIO;

YMEHHUE MPHUMEHATh Pa3IMYHbIE METO/AbI U 3alpoChl MPHU MOUCKE M 0TOOpe MH(pOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JUJIsl BBIIIOJHEHHUS Y4EOHBIX M MO3HABATEJIbHBIX 3a]a4
OTpeNeNIEHHOr0 THUMa, NpUOOpeTeHHe OombiTa B O0JACTH HCMOJb30BaHUS HWHPOPMALMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHM, OBIAJEHUE KyJIbTYpOH AKTUBHOTO MCIIOJIb30BAHMS PA3THYHBIX
MIOWCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAalbHYIO (OpMy TpeACTaBICHUS
uH(pOpMallMM W WLIIOCTPUPOBATh peEIlaeMble 3aJaud HECIOKHBIMH CXEMaMH, AUarpaMMaMu,
IpyrumMu GpopmamMu rpaduKe U 1X KOMOUHALIUSMU;

YMEHHE HCIIONIb30BaTh W aHAJIM3UPOBaTh B IIpolecce Y4YeOHONM M HCCIEI0BATEIbCKOM
JEeSITeTLHOCTH WH(OPMAIIHMIO O BIMSHUH TPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA U TPAHCTIOPTa Ha
COCTOSIHME OKpYKarolel TPUPOJHON Cpebl.

KoMMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

yMEHHS 3a7]aBaTh BOMPOCHI (B X0/€ uanora u (M) TUCKYCCHH) IO CYLIECTBY 00CyXKIaeMoii
TeMBI, (POPMYJIUPOBATH CBOU IPEJIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHMSI IPEIIOKEHHON 3a/1auH;

YMEHUS NPEACTABIIATH MOJIYYEHHBIE PE3YJIbTAThl I03HABATEIBHOMN JEATEIbHOCTH B YCTHBIX U
NUCbMEHHBIX TEKCTax; JeNaTh MPE3CHTALMI0  PE3YJIbTaTOB  BBIINOJHEHUS  XUMHUYECKOIO
JKCIIepUMeHTa (J1a0opaTOpHOro OMbITa, JAaObOpaTOpHOM paboTHl IO HCCIEIOBAaHUIO CBOMCTB
BEIIIECTB, y4€OHOTO MPOEKTA);

YMEHHUsI y4eOHOro COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH MO3HaBaTENbHOUW U
HCCJIEIOBATENILCKOM AESITENIbHOCTH MPU PEIICHUU BO3HUKAIOIIKX MPo0OJieM Ha OCHOBE yuéTa 00LInX
MHTEPECOB M COIJIaCOBaHUS MO3ULUH (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYpMbD»,
KOOpJIMHAIIMSI COBMECTHBIX JICHCTBHI, ONpe/ielIeHe KPUTEPHEB IO OLIEHKE KaueCTBA BBIIIOJHEHHOM
paboThI U ApyTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicCTBUSA:

YMEHHE CAaMOCTOSITEJIBHO OIPEAEIATh LENM ACATEIbHOCTH, IIAHWPOBAaTh, OCYILECTBIIATH,
KOHTPOJIMPOBATh U IIPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTh, BBIOMpPATh Hanbosee
3 PEeKTUBHBIE CTTOCOOBI PEIICHUs] YUeOHBIX U MO3HABATENbHBIX 33/1a4, CAMOCTOSTEIBHO COCTaBIATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JNEHCTBUM MPU BBHINOJHEHUU 3aJaHUN C YUETOM
MOJyYeHHUs HOBBIX 3HAaHMH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMAX, OLEHHUBAThH
COOTBETCTBUE MOJIYUYECHHOTO pe3yJibTaTa 3asBJICHHON 1eJI1, YMEHHUE UCII0Jb30BaTh U aHAJTM3UPOBATh
KOHTEKCTBI, IIpeIjIaraéMble B yCIIOBUH 3aJaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3yJbTATOB 110 OCBOEHHUIO OO0S3aTENILHOTO  COJEpPXKAHMUA,
YCTAaHOBJICHHOTO JaHHOW (QemepanbHOl  pabodeid MporpaMMoOM, BBIJCISIOT: OCBOCHHBIC
00yyaromyMuUCs Hay4Hble 3HaHUS, YMEHHUS U CIIOCOOBI IEHCTBHM, cnenuduyeckue Ais IpeaAMeTHON
obnactu «XuMUS», BUIbI JEATEIHHOCTH MO TOJYYEHHIO HOBOIO 3HAHMSA, €r0 WHTEpIpeTaIuH,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX yUYEOHBIX U HOBBIX CUTYAIHSIX.

K koHiy oOyueHuss B 8 kiacce mpeIMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYUAIOLIUXCS YMEHUH:

e PpacKpbIBATh CMBICII OCHOBHBIX XMMHUYECKHX MOHITHI: aTOM, MOJIEKyJIa, XUMHUYECKUI AJIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAsA), BAJIEHTHOCTb,
OTHOCHUTEJIbHAsE aTOMHAas W MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHas
Macca, MaccoBas JOJS XHUMHYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJSIPHBIA O00BEM, OKCHI,



KHCJIOTAa, OCHOBAaHUE, COJb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIEHUS, XHMHUECKas
peakuus, KilacCU(pUKalMs pPeakLUui: peaklUM COEIUHEHUS, PEAKLMH Pa3JIOKEHHs, peaKIUH
3aMeIIeHUs], peaklui 0OMeHa, 3K30- M SHJO0TEPMUUYECKHIE PEaKIuH, TeII0BO A3PPEeKT peakuuu,
AP0 aToMa, JIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOuTallb, pajnyc aToMa, XMMUYecKas CBA3b,
NoJIIpHasl ¥ HEMOJsIpHas KOBAJEHTHAas CBSA3b, MOHHAs CBS3b, MOH, KaTHOH, QaHUOH, PacTBOP,
MaccoBas J10J1s1 BelllecTBa (IPOLIEHTHAs KOHLEHTpalKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHSATH 3TU NOHSTUS IPU
ONMCAHNU BEUIECTB U UX NIPEBPALLECHUM;
UCTIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJUKY JUI COCTaBJICHUS (OPMYJ BEIIECTB M ypaBHEHHU
XUMHYECKHUX PEaKIIM;
OTIpeNeNIATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHMSAX, CTETICHb OKHCIICHHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IMPUHAAJIEKHOCTh BEIIECTB K ONpPEIENEHHOMY KIlaccy
COCMHEHUH 10 popMyIaM, BUI XUMUYECKON CBSI3U (KOBAJICHTHAS! M MOHHASI) B HEOPTaHUYECKHX
COCIMHEHUSX;
packpsiBaTh cMmbici lepuonuueckoro 3akona 1. . MenaeneeBa: J1eEMOHCTPUPOBATH TIOHUMAaHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHX DJJIEMEHTOB OT UX IOJOXKEHUS B
[lepuoauueckoit cucreMe, 3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, ITOCTOSHCTBAa COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YY€HUS, 3aKOHa ABOrazipo;
ONHKCBHIBATh M XapaKTEepPH30BaTh TaOMUuHyI0 (opmy Ileprmoamueckoll CHCTEMBI XHUMHUYECKHX
3JIEMEHTOB: pa3/InyaTh MOHATUS «IJ1aBHas nmoarpynmna (A-rpynmna)» u «nobounas noxarpynmna (b-
rpynmna)», Majble ¥ OOJIbIINE IEPHO/Ibl, COOTHOCUTH 0003HAYEHUSI, KOTOPbIE UMEIOTCS B Ta0IHLIE
«Ilepnonnueckas cucrema xumuueckux daemeHToB JI. M. MenneneeBa» ¢ 4YHMCIOBBIMU
XapaKTePUCTHKAMH CTPOCHHS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB W 3apsi supa, oOriee
YHCII0 3JICKTPOHOB U paclpeieieHue UX 110 3JEKTPOHHBIM CIIOSIM);
KJIacCU(UIUPOBATh XMMHUYECKHE JIEMEHThI, HEOPTaHMYECKHE BEIIECTBA, XUMUYECKHE PEAKIINU
(10 YUCITy U COCTaBY YYacTBYIOIIMX B PEAKIIMU BEILECTB, [0 TEINIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (ONUCHIBATh) OOIIME XMMHUYECKHE CBOICTBA BEILECTB PA3JIIMYHBIX KJIACCOB,
NOATBEP)KJAsl ONUCAaHME IPUMEPAMHM  MOJEKYJSPHBIX YPaBHEHHH  COOTBETCTBYIOLIMX
XUMUYECKHUX PEAKLINN;
IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BELIECTB, MacCOBYIO [OJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyJie COETUHEHHs, MacCOBYIO JOJI0 BEUIeECTBa B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;
IPUMEHSTh OCHOBHBIE ONEpPAlUi MBICIIUTEIBHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
00o0011eHne, CUCTeMaTH3alHI0, KIacCU(UKALUIO, BBISIBICHUE TPUYUHHO--CIIEICTBEHHBIX CBS3€H
— JJI M3Yy4YEHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIUil, eCTECTBEHHO-HAay4HbIE METOJIbI
NO3HAaHUS — HaOJIoIeHUe, W3MEpeHHe, MOJICIMPOBAaHUE, SKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN);
CJIeZIOBaTh MpaBWJIaM IOJIb30BaHUS XUMHUUECKOM Mocya0i U 1abopaTopHbIM 000pyI0OBaHUEM, a
TaK)Ke MpaBuiIaM OOpaIlEHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMHU 11O BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposla M KHCIOpOJia), IMPUTOTOBICHHIO PAcTBOPOB C OMNpenea€HHOW MaccoBOM Joiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TMPOBOJUTH XHMHUYECKHUE ODKCIIEPUMEHTHI IIO
pacmo3HaBaHWIO PACTBOPOB IIEJIOYEeH W KHUCIOT C TOMOIIBIO HMHAMKATOPOB (JIAKMYC,
deHondranzent, METUIOPAHXK U APYTHE).

K koHiy oOyueHuss B 9 kijacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHU:

PaCKpBIBATh CMBICT OCHOBHBIX XHMHYECKHX MOHSATHI: XUMHUYECKUH DIIEMEHT, aTOM, MOJIEKYyJa,
UOH, KaTHOH, AaHHUOH, TMPOCTOE  BEIIECTBO, CIIO)KHOE  BELIECTBO,  BAJICHTHOCTb,
AIIEKTPOOTPHIIATEIEHOCTh, CTETICHb OKHCICHHS, XWMHUYECKash peaKius, XUMHYecKas CBs3b,
TETUIOBON A(PQEKT peakiyu, MOJb, MOJISIPHBIN 00BEM, PacTBOP, IIACKTPOIUTHI, HEINEKTPOIMTHI,
UIEKTPOIUTHYECKAs] TUCCOIMAIMS, PEAKIMH HOHHOTO OOMEHa, KaTaau3aTop, XHMHYECKOe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMbIE pPEaKLUUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC



peakluy, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHCJIEHHUE M BOCCTAHOBJIEHHUE, aJIOTPOIHUS,
aM(pOTEepHOCTb, XUMUYECKasl CBSI3b (KOBAJIEHTHAs, MOHHAS, METAJUIMUECKas), KpUCTalIndecKas
peméTka, KOpPpO3Wsi METAIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaklMH, TMpPeleTbHO
nonyctumas konueHtpanus [1JIK Bemectna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHI U TIPUMEHSThH 3TH MOHATUS PU
OINKMCAHUU BEIIECTB U UX MPEBPAILCHUII;

UCTIOJIb30BaTh XUMHUECKYI0 CHUMBOJHUKY Ul COCTaBlICHHS (OpMyN BEIIECTB U YpaBHEHUH
XUMHUYECKHUX PEaKIIHii;

ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMUYECKHUX D3JIEMEHTOB B COEAMHEHHUAX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONpEACNEHHOMY KJaccy COEIUHEHUH 1Mo
dopmynaM, BUJ XUMHYECKON CBSA3M (KOBaJICHTHAsI, HOHHAS, METAIJIMUECKAs) B HEOPTaHUIECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOH (opmyre, xapakTep cpelbl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;
packpbiBaTh cmbici Ilepumomuueckoro 3akona J[. M. MenneneeBa u JAEMOHCTPUPOBATH €ro
NOHMMAaHME: OIMCBHIBaTh W XapaKTepH30BaTh Tabnu4Hylo ¢opmy Illeproanyueckoli cucTembl
XUMHYECKHX 3JIEMEHTOB: pa3linyarh MOHATUS «IJIaBHas MOArpymna (A-rpymnmna)» U «mododHas
noarpynna (b-rpynma)», manbie u OonbIIne NEpUOIBI, COOTHOCHTH O0003HAYEHUS, KOTOPHIC
UMEIOTCS. B TEPUOAUYECKON Talbivile, ¢ YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] sijipa, 00lee YUCiIo 3JIEKTPOHOB U paclpesiesieHue ux
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00II1e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHHMH B Ipelenax MajblX MEpUOJIOB U INIaBHBIX MOJAIPYHI C YYETOM CTPOEHHUS UX
aTOMOB;

KJIaccu(UIUPOBATh XMMHYECKHE SJIEMEHTHI, HEOPTraHWUYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(Mo 4ucIy M COCTaBy Y4YaCTBYIOUIMX B pEaKUWU BEIIECTB, MO TEIUIOBOMY 3(dekTy, Mo
M3MEHEHUIO CTENICHEN OKHCIEHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKME U creuudUuYecKue XUMUYECKHUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPK/Iasl OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPAaBHEHUS AIEKTPOIUTUYECKON TUCCOLMALMU KUCTIOT, IIeJI0Ue U CoJIel, OJIHbIE U
COKpaIlEHHBIC YPaBHEHHs PEAKIMii HOHHOTO OOMEHa, YPaBHEHUS PEaKIIHH, MOATBEPKIAOIINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3M MEXK/1y BEILIECTBAMHU PA3JIIMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM COCTABICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX CTPOEHHMSI, BOBMOXKHOCTH IMPOTEKaHUS
XUMUYECKHUX TIPEBPAIICHHI B Pa3IMYHBIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENIBHYIO MOJEKYJSPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa MO (opMylsie COEIUHEHUS, MacCOBYIO JOJIO BELIECTBAa B PACTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIIniy;

coOiroaaTh MpaBuiia MOJb30BAHUS XUMHUYECKOW MOCY10M U 1ab0paTOpHBIM 00Opy/J0BaHUEM, a
TakKe MpaBuiia 0OpallleHUs C BEHIECTBAMH B COOTBETCTBUHU C MHCTPYKIMSAMH IO BBIOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKUCIIOro ra3a);

IPOBOAMTH PEAKIMM, TOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB pa3IWYHBIX BEILIECTB:
pacmo3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMH[I-, UOAMI-, KapOoHat-, docdar-, cuamkar-,
cynbdar-, THUIPOKCHUI-WOHBI, KATHOHBl aMMOHHUS ¥ HWOHBI HM3YyYCHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEpAllii MBICIUTEIbHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
000011eHIe, CHUCTEeMaTU3aIMIO, BBISBICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — NI M3y4YeHUs
CBOMCTB BEHIECTB W XHWMHUYECKHUX pEaKIHi, €CTeCTBEHHO-HAy4YHbIE METOJbl IMO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOJIETMPOBAHNE, IKCIIEPUMEHT (peabHBIN M MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

DJIeKTpoHHBIE (U (pPOBHIE)

Ne KoJuunuecTBO 4acoB
wn HaumeHoBaHue pa3ienoB U TeM NPOrpaMMbl o0pa3oBaTe/ibHbIE pecypchl
Bcero KonTpoJibHble IIpakTnyeckue
padoThI padoThI
Paspea 1. IlepeoHayanbHble XUMHYECKUE IIOHATUS
11 Xumusi — BakHas 00JIACTh ECTECTBO3HAHUS M MPAKTUICCKON 5 5 Bubmuoreka [IOK
' JIEATENBHOCTH YeJI0BEKa https://m.edsoo.ru/7f41837¢
12 B 15 1 Bubnmoreka IIOK
. eIIECTBA ¥ XUMHUUCCKUE PEAKIIH
B peakl https://m.edso0.ru/7f41837¢
Hroro no pasneny 20
Pasnen 2. Ba:xkHelilnue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
Bubnmoreka IIOK
2.1 B .K Nl
osayx. Kucziopox. Tlomsrie 06 oxcnnax 6 https://m.edsoo.ru/7f41837¢c
butnuoreka IJOK
2.2 B I 8 1
OAOPOLLIOHIATHE © KHCHOTAX H COMX https://m.edsoo.ru/7f41837¢c
Bubnnoreka IJOK
2.3 Bona. P Ml 0 5 1 1
ona. PactBopsl. [ToHsTHE 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
bub. OK
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COeTMHEHUN 11 1 1 h;p?;;:;:;i(ilm 17§41837¢
HWroro no pasnery 30
Paznen 3. llepuoauyeckuii 3axod u [lepuoanyeckas cucrema xumuyeckux 3jemMeHToB JI. . MennaeneeBa. Ctpoenne aToMoB. XuMu4eckasi cBsi3b. OKUCINTEIbHO-
BOCCTAHOBHMTEJIbHbIE peaKIMu
31 Ilepuonuueckuii 3akoH u Ilepuoguueckas cucreMa XUMUYECKUX 7 Bubmmorexa IIOK
' anementoB JI. . Mennene-ea. CTpoeHue aToma https://m.edsoo.ru/7f41837¢
3.9 X 0 8 1 Bbubnunoreka [JOK
. uMuueckas cBsizb. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUHI
peaxtt https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 15
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME 68 4 5
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9 KJIACC

KoaunuecTBo yacoB

JJlekTpOHHBIE (HU(pOBLIE)

Ne o0pa3oBaTebHBIC PeCypchl
HaumeHoBaHuUe pa3aesioB U TeM NPOrpaMMbl
n/n Beero KoHTposibHbIE IpakTH4ecKkue
padoThI padoThI
Paspea 1. BemecTBo U XUuMH4YeCKHe PeaKkIUA
11 [ToBTOpenue u yriry0ieHne 3HaHUI OCHOBHBIX pa3fesioB Kypca 8 5 1 Bubnmoreka [IOK
' KI1acca https://m.edsoo.ru/7f41a636
12 0 . 4 Bubnmoreka IIOK
. CHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX PEAKITUi
P peaxt https://m.edsoo.ru/7f41a636
DNEKTPOAUTHYECKAS AUCCOUALM. XUMUYECKUE PEAKIIUH B Bubnmoreka IIOK
13 8 1 1
pacTBopax https://m.edsoo.ru/7f41a636
HUroro no pasnery 17
Paznea 2. HemeTaJJIbl M UX COCITUHEHHUSA
21 OO61mas xapakTepUCTHKa XUMUYeCKuX 3eMeHToB VIIA-Tpyrmmsl. 4 1 bubnunoreka [JOK
' TasoreHsl https://m.edsoo.ru/7f41a636
59 OO01mas xapakTepUCTHKa XUMIIecKux 1eMeHToB VIA-rpymmsl. Cepa 6 Bubmmorexa [IOK
' 1 e€ CoeIMHeH s https://m.edsoo.ru/7f41a636
O01mas xapakTepUCTHKAa XUMUYECKHX 31eMeHTOB V A-rpymibl. A30T, Bubmmorexa [IOK
2.3 7 1
¢docdop u ux coeauHEHUS https://m.edsoo.ru/7f41a636
O061as XxapakTepPUCTHKA XUMUYICCKHX 37eMeHTOB |V A-rpymiisl. bubnunoreka [JOK
24 . 8 1 2
Vriiepos ¥ KpeMHHI U UX COSTHHEHMUS https://m.edsoo.ru/7f41a636
Hroro no pasmerny 25
Pa3gen 3. MeTaaiabl M UX COeTUHEHUS
bubnnoreka IJOK
3.1 06 i 4
HNe CBOMCTE METalion https://m.edsoo.ru/7f41a636
bub. OK
3.2 Baxkueiiine MeTauibl 1 UX COECIAMHEHUS 16 1 2 h;pil;/::;a;ilru 17§41a636
Hroro no pasnery 20

Pa3gen 4. Xumus u okpyskaomas cpeja
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Bubnmoreka IIOK

4.1 BemecTBa 1 MaTepuallbl B )KU3HH YeJIOBEKA 3 ttoe /. edso0. 1/ 7413636
Hroro no paszzeny 3
bub OK
PesepBHOE Bpems 3 ubaorexa I

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

8 KIIACC
Ne KoanuecTBo yacoB Jata JnekTpoHHble HUGPOBHIE O6opynoBaHue
Tema ypoka
n/n B Kontpoasnsie = IIpakTHueckue H3y4YeHHMs1 ~ oDpa3oBaTesIbHbIE Hentpa «Touka
cero padoThI padoThI pecypcenl pocrax»
1 [peamer xumun. Pors Xxumun B )KU3HA 1 Bubmmorexa IIOK Hudposas mabopaTopus
yenoBeka. Tena ¥ BemecTBa https://m.edsoo.ru/ff0d210c | mo xumun
Bubmmorexa [IOK Hudposas madopatopus
2 TTonsTHE 0 METO/1aX O3HAHMS B XUMHH 1 https://m.edsoo.ru/ff0d227e 110 XUMHHU
[Mpaktuyeckas padora Ne 1 «IIpaBuia udposas naboparopus
3 paboThl B 1a00paTOPUU U IPHUEMBI 1 Bubnuoreka [JOK 10 XUMUHI
obpariieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyZOBaHHUEM)
Yucteie BemectBa U cMecH. CriocoObl Bubnuoreka [IOK udposas naboparopus
4 . 1 ]
pasmerneHus cMeceit https://m.edsoo.ru/ff0d26ca | mo xumun
;| Doz ] Busmorsatiox. - UromtaGopros
. https://m.edsoo.ru/ff0d28c8
OUYNCTKH ITOBAPEHHOM COJIN)»
Bubmmorexa LIOK Hudposas madopatopus
6 ATOMEI H MOJICKY bl ! https://m.edsoo.ru/ff0d2a6c = mo xumun
7 XUMHUYECKUE 3JIEMEHTBI. 3HAKH 1 Bubmmorexa LIOK Hudposas madopatopus
(CMMBOJIBI) XUMUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8 | o xumuu
bubnmnoreka [JOK udposas madopatopus
8 TIpocteie i CIIOAKHBIC BelllecTa ! https://m.edsoo.ru/ff0d2a6c | mo xumuu
) bubnmnoreka [JOK udposas madopatopus
o AATOMHO-MOIICKYJIAPHOC yCHHE ! https://m.eds00.ru/ff0d2d50 | mo xumuu
o | mmromenecomm e, | ook Liros mtopp
pMy1d. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX JIEMEHTOB
11 OTtHOCHUTeNbHAs aTOMHasl Macca. 1 Bubnuorexa [JOK ITudposas naboparopus
OTHOCHUTEIbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c | mo xumun
12 MaccoBast 10J11 XUMHIECKOTO 1 bubnunoreka [JOK udposas nadopatopus
DJIEMEHTA B COEIMHEHNH https://m.edso0.ru/ff0d350c | mo xumuu
13 KonmuecTto BemecTsa. Modib. 1 bubnmoreka [JOK udposas nadopaTopust
MosipHast Macca https://m.edso0.ru/ff0d5230 | o xumuu
14 Ou3nIecKue U XUMUIECKHE SBICHUS. 1 bubnumoreka [TOK [udposas madopaTopust
XuMHUecKast peaKIys https://m.edsoo.ru/ff0d37fa | mo xumuu
15 IIpu3Haku U yCloOBUs NPOTEKaHUS 1 Bubnuoreka [IOK [Tudposas naboparopus
XUMHUYECKHX peaKIHi https://m.edsoo.ru/ff0d3al6
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10 XUMHH

3akoH COXpaHECHU MACCHBI BEIIECTB.

Bbubnuorexa I[IOK

Hudposas mabopaTopus

16 XUMHYECKUE YPaBHEHHMS https://m.edso0.ru/ff0d3b88 | mo xummu
| Do e oo tox - i neprop
tHeets yp https://m.edsoo.ru/ff0d5708
peaxuunit
lp | Ko oo o o tok o s
A b ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHuUs], 00MEHa)
e o Biomoariok - Lo mopops
1 AuCT: o https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3allks 3HAHHUIA
20 [loBTOpenue mno teme «Bemectsa u Bubmmorexa [IOK Hudposas madopatopus
XMMHYECKHE PEAKIIUID) https://m.edso0.ru/ff0d4290 | mo xumun
| Do o Come ook Lo e
Ayxa. PO https://m.edsoo.ru/ff0d448e
mpocTtoe BemectBo. O30H
| e s s s ook - Liross aoperops
PO Ipeaxtl ’ https://m.edsoo.ru/ff0d4614
roperue). [lonsTre 00 okcuaax
| ot somes g o tok o s
paTop P ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHne KUCIOpOIA
TermnoBoit 3G GekT XuMuIecKoi udposas naboparopus
24 peaxkuu, IoHITHE O Bubnmorexa ITOK 10 XUMUHU
TEPMOXHUMHUYECKOM YPaBHEHHH, K30~ https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKHIX PEAKIUIX
s | s e yom e, B riok Lo mtopops
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
o | Do Yedm e Busmorsatiox. - Lot aboparos
Y P poAa, https://m.edsoo.ru/ff0d4ae2
H3yYEHHE €r0 CBOMCTBY»
27 Bonopon — snemeHT u mpocroe Bubmmorexa IIOK udporas naGopatopus
BelecTBo. HaxoxkeHue B Ipupo/Ie https://m.edsoo.ru/ffod4ddo O XMMHH
28 ®dusnuecKue 1 XUMHUYECKHE CBOKWCTBA Bbutnuorexa I[TOK Hu¢posas raboparopus
Bojopoaa. [IpuMeHerre Bogopoaa https://m.edsoo.ru/ff0d4ddg = 1O XUMHH
29 [ToHsiTHE O KUCIOTAX U COJSAX Bubimoreka [IOK Hudposas mabopatopus
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https://m.edsoo.ru/ff0d50d2

10 XUMHH

Hudposas mabopaTopus

30 CriocoOBbI ToTy4eHHs BOIOPO/Ia B bubnmoreka [JOK
naGoparopuu https://m.edsoo.ru/ffodaddo |~ O XHMHA
[paktraeckas padora Ne 4 mo Teme Bubmorexa [[OK Hudposas mabopaTopus
31 «ITomyuenne u co?npaHne BOJIOpPOJIa, https://m.edsoo.ru/f0d4f42 10 XUMUHU
HU3YYCHHE €r0 CBOMCTBY
32 MomnspHbIll 006EM Ta30B. 3aKOH Bubmmorexa [IOK Hudposas aGoparopus
ABoraapo https:/m.edsoo.ru/ff0d542e | O XMMHH
Brrancnenus 00bEMa, KOTHIECTBA Bubmiorexa [[OK Hudposas madopaTopus
33 BEILCCTBA 432 11O €rO H3BECTHOMY https://m.edso0.ru/f0d55a0 0 XUMHUH
KOJIMYECTBY BEIECTBA WIIH 00BEMY
Brrauciienus 006EMOB ra3oB 10 Bubmiorexa [JOK Hudposas madbopatopus
34 YPAaBHEHHIO PEAKIITH Ha OCHOBE 3aKOHa https://m.edso0.ru/f0d5708 0 XUMHUH
00BEMHBIX OTHOIIICHHH T'a30B
35 dOm3uyecKkue 1 XUMHUICCKIES CBOMCTBA Bubnmoreka [JOK Hu¢posas raboparopus
BOJBI https:/m.edsoo.ru/ff0d587a | O XMMHH
36 CocraB ocHoBanuii. [Tonsarue 00 Bubnnoreka IJOK Lu¢posas raboparopus
HHJIUKATOpax https://m.edsoo.ru/ff0d59e2 10 XUMHH
Bopna xak pactBopurens. HacreieHHbIe Bubmiorexa LIOK Hudposas madbopatopus
37 Y HEHACHIIIEHHBIE PACTBOPEIL. https://m.edsoo.ru/f0d5b40 0 XUMUH
MaccoBasi 1oJIsl BeIecTBa B pacTBOPE
[IpaxTryeckas pabora Ne 5 mo Teme udposas naboparopus
38 «IIpuroroBiieHne pacTBOPOB C Bubnmorexa IIOK 10 XUMUH
ompeIeIEHHOW MacCOBOM JT0eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIECTBAY»
39 06006menue no Teme «Kucnopos. Bbubnaunoreka [JOK Lndposas naboparopus
Bozxopox. Boxa» https:/m.edsoo.ru/ff0d6342 | O XMMHH
40 OKCHIBL: COCTaB, KIIACCU(UKALINS, Bbubnaunoreka [JOK Lndposas naboparopus
HOMEHKJIaTypa https:/m.edsoo.ru/ff0d664e | 'O XMMHH
[onmyuyeHne M XUMHYIESCKHE CBOWCTBA Bubmiorexa [JOK Hudposas madbopatopus
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/f0d664e 110 XUMUU
OKCHJIOB
OCHOBaHUS: COCTaB, KIACCUPUKAIINS, Bbubaunorexa [JOK Iupposas raboparopus
42 0 XUMHUHK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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Hudposas mabopaTopus

43 [NomyuyeHne 1 XMMHYIECKIE CBOWCTBA Bubmmorexa IIOK
OCHOBaHHiA https://m.edsoo.ru/ffod67ca | O XMMMH
44 KucnoTsl: cocTaB, kiaaccupukars, Bubnuorexa [JOK udposas naboparopus
HOMEHKJIATypa https:/m.edsoo.ru/ff0dfee2 | O XMMHH
45 ITomyueHne u XUMHUYECKHE CBOUCTBA Bubnuorexa [JOK Hudposas raoparopus
KHCIIOT https:/m.edsoo.ru/ffodfee2 | MO XMMHH
Comnu (cpenHue): HOMEHKIATYpa, Bubmiorexa [[OK Hudposas madopatopus
46 cnoi:061)1 MOJyYEeHHUs, XUMHYCCKHUE https://m.edso0.ru/00ad9474 = 1O XuMuH
CBOIcTBa
[paktraeckas pabora Ne 6. Pemenne Hudposas madopatopus
47 JKCIIEPUMEHTAJIbHBIX 33Ja4 [0 TeEME Bubmmorexa [IOK 10 XUMUH
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUN»
48 I'enernyeckas cBsA3b MEXAY KJIacCaMu Bubnmoreka [IOK Lndposas naboparopus
HEOPraHUYECKUX COCAMHEHUIN https://m.edsoo.ru/00ad9a50 10 XMUMHH
49 O6061menue 110 TeMe "OCHOBHEIE Bubnnoreka IJOK Lndposas nadoparopus
KJIaCChl HEOPTaHUYECKUX COETUHEHH" https://m.edso0.ru/00ad9ch2 'O XMMHH
o | Kemmmmapiors a3 s i B 10K
. https://m.edsoo.ru/00ad9ela
HEOPraHUYECKHX COCAMHEHUI
[epBbIe MOMBITKY KIIaCCH(DUKAIU Bubmiorexa LIOK Hudposas madbopatopus
51 XIMHYECKHX 3JIeMeHTOB. [loHsATHE O https://m.edsoo.ru/00adoffa | 1O XMMHH
TPYIIAaX CXOAHBIX 3JIEMEHTOB
[lepuoauueckuii 3aKoH u BuGmorexa [IOK Hudposas madbopatopus
52 [Neproanueckas cucTeMa XUMHYECKUX ] 0 XUMUU
https://m.edsoo.ru/00ada52c
snemenToB Jl. V1. MenneneeBa
Bubmaorexa IIOK [udposas nadopatopust
53 Iepronel, Tpynnsl, MOArPYIIIEL https://m.edso0.ru/00adas2c | MO XUMHH
54 Crpoenne atTomoB. CocTaB aTOMHBIX Bubnmorexa IIOK Hugposas naboparopus
sep. M3orormsl https:/m.edsoo.ru/00ada342 = 'O XMMHH
CtpoeHue 3JeKTPOHHBIX 000J109eK Bubmuorexa [[OK [Tudposas naboparopus
55 aToMoB 31eMeHToB [lepronnueckoit . 0 XHUMUHU
https://m.edsoo.ru/00adaébc
cucremsl J1. 1. MenneneeBa
56 XapakTepHucTiKka XUMHUIECKOTO bubnmoreka [JOK [udposas madopaTopust

9JICMCHTA I10 €0 IOJOXCHUIO B

https://m.edsoo.ru/00ada824
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Ilepnoguueckoii cucreme . 1. 0 XUMHHU
Menneneesa
3nauyenue Ilepuoguyueckoro 3aKoHa AJs [udposas naboparopus
57 pa3Butus Hayku U npaktuku. 1. W. 1 bubnmnorexa [IOK 110 XUMUHU
Memnnenees — yu€HbIH, TIeAaror u https://m.edsoo0.ru/00ada96e
rpakIaHUH
58 DIEeKTPOOTPHUIIATEIEHOCTS AaTOMOB 1 Bubmmorexa IIOK Iugposas naboparopus
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaabg = ' *MMHH1
Bu6morexa [[OK Hudporas madopatopus
59 WonHas xummdeckas cB3b 1 https://m.edsoo.ru/00adac34 = MO XUMHH
60 KoBanenTHast nonspHas XUMUYECKas 1 Bubmmorexa [IOK Hugposas naboparopus
CBA3D https://m.edsoo.ru/00adaabg = " *"™1™
61 KoBanenTHast HenmossspHasi XuMHU4ecKas 1 Bubmmorexa [IOK Hugposas nabopatopus
CBA3D https:/m.edsoo.ru/00adaab9 = " XM
Bu6morexa [[OK Hudposas madopatopus
62 CreneHp OKUCTICHUS 1 https://m.edso0.ru/00adae2g = MO XUMHH
63 OKHCIINTETEHO-BOCCTAHOBHUTEIIHHEIC 1 Bubnnoreka IJOK Hugposas raboparopus
peakin https:/m.eds00.ru/00adb076 = ¢ XMMHH
BuGmuorexa IJOK Hudposas madbopatopus
64 OKHCIHTENN U BOCCTAHOBUTEIH 1 https://m.eds00.ru/00adh076 | MO XUMHH
65 Kontpomnsnas padora Ned o teme 1 bubnuoreka [JOK
«Ctpoenne aroma. XUMHIECKAS CBSA3bY https://m.edsoo.ru/00adb486
66 PezepaHslii ypok. O600menwe n 1 Bubmmorexa IIOK
CHCTeMaTH3AaLMsl 3HAHHUI https://m.edsoo.ru/00adb33c
67 PezepaHslii ypok. O600menne n 1 Bubmmorexa IIOK
CHCTeMaTH3AaLMsl 3HAHHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6006meHne 1 1 Bubnmorexa [IOK
CHCTEMATH3AITHS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 10 68

[MPOIr'PAMME
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9 KJIACC

Ne

n/n

10

11

Tema ypoka

Ilepuonuueckuil 3aKoH.
Ilepuonuueckas cucrema
XHUMUYECKuX dmemenToB /1. 1.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XUMHYECKUX HJICMECHTOB
MIEPBBIX TPEX MEPHUOOB

Kiaccudukauus 1 HOMeHKIaTypa
HEOpPraHNYEeCKUX BEIIECTB

Buasl XUMHYECKOH CBSI3H U THITHI
KPHUCTAUTMYECKUX PEIIETOK

KonTtponsHas padora Nel mo Teme
«IloBTOpenue u yriry0OineHne 3HaHUH
OCHOBHBIX Pa3ZIeTIoB Kypca § Kiiacca»

Knaccudukanums xummuaecknx
peaKIuii o pa3INIHBIM IIPU3HAKAM

IlonsTre 0 CKOPOCTU XUMHUUYECKON
peaxuuu. [ToHsTHE O TOMOTEHHBIX U
TETEPOTEHHBIX PEAKIIMAX

IlonsaTre 0 XUMHUYECKOM
paBHOBeCUM. PAKTOPBI, BIUAIOIIUE
Ha CKOPOCTb XMMHUUYECKON PEaKIU U
II0JIO’KEHUE XUMHUYECKOTO
paBHOBeCHS

OKHCITUTENEHO-BOCCTAHOBUTEIILHBIC
peakuu

Teopust 37IEKTPOTUTHIECKOM
nuccormanyi. CHiibHBIE U c1a0bIe
SJEKTPOJIHTEHI

HounHble ypaBHEHUS peakuui

KoanuecTBo yacoB

Bcero

KonTpoabHsble
padoTHhI

IIpakTHyec
KHe padoThl

Jara
H3yYeHUs

JIeKTPOHHBIE NH(POBHIE
o0pa3oBare/ibHbIE

pecypcbl

Bbubnuorexa [IOK
https://m.edsoo.ru/00adb59e

Bbubnuorexa [IOK
https://m.edsoo.ru/00adb6b6

bubaunoreka [JOK
https://m.edsoo.ru/00adb7e2

Bbubnuorexa I[JOK
https://m.edsoo.ru/00adbac6

Bbubnnoreka I[JOK
https://m.edsoo.ru/00adbcbh0

bubnuoreka IIOK
https://m.edsoo.ru/00adbe9a

butnuoreka I[IOK
https://m.edsoo.ru/00adc28c

Bbutnuorexa IIOK
https://m.edsoo.ru/00adcade

Bbutnuorexa IIOK
https://m.edsoo.ru/00adcd68

Bbutnuorexa IIOK
https://m.edsoo.ru/00add448

OdbopynoBanue
Ientpa «Touka
pocra»

Hudposas mabopatopus
10 XUMHH

Hudposas naboparopus
10 XUMHH

Hudposas nadopatopus
10 XUMHUU

Hudposas nadopatopus
10 XUMHUUu

Hudposas nabopaTopus
0 XUMHUH

Hudposas madopatopust
10 XUMHUU

Hudposas madopaTopust
10 XUMHUU

Hudposas madopatopust
10 XUMHUU

udporas mabopatopust
10 XUMHUU

udposas nabopatopus
10 XUMHUU

udposas nabopatopus
10 XUMUH



https://m.edsoo.ru/00adb59e
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XHUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBaHUH B CBETE MPEACTABICHUI

Bbubaunoreka [JOK

Hudposas naboparopus
10 XUMHH

12 00 3JIeKTPOJUTHYECKOMN https://m.edsoo.ru/00add5d8

JICCOLIUALIH

XuMHUUECKUe CBOICTBA COJICH B Butmorexa LIOK Hudposas nadopatopus
13 cBETE npeLLCTaBﬂeHI:m 00 https://m.eds00.ru/00add8b2 110 XUMHUU

JJEKTPOIUTUICCKON JTUCCOIMAIIUHI
y 3 BuGmuorexa IJOK Hudposas mabopaTopus

Ionstre 0 ruApOIM3E COMCH https://m.eds00.ru/00addoda = 1O XHMHH
15 O00011IeHHE U CHCTEMATH3aLHS bubaunoreka [JOK Iudposas nadoparopus

3HAHMIT https:/m.edso0.ru/00addd12 = "¢ XHMHH

[Ipaktuueckas padora Ne 1. Butmorexa LIOK Hudposas nadopatopus
16 «PelieHne 3kCrIepUMEHTaIbHbIX https://m.eds00.ru/00addbfa 10 XUMHUHU

3a1a4»

O060011IeHKE TT0 TeMEe Butmorexa LIOK Hudposas nadopatopus
17 «DNEeKTpoNIUTHYECKas TUCCOIHAIIHS. https://m.edso0.ru/00addeco 10 XUMHUH

XUMHUECKUE PEaKIMU B PACTBOPAX»

O6mas XapaKTepHCTHKA FA/IOTCHOB. BuGmorexa LIOK Hudposas naboparopus
18 XuMuvecKkue CBOUCTBA Ha TIPUMEpPE https://m.edsoo.ru/00addfe | M XHMUA

xJiopa

X10pOBOIOPOI. Efonsma;{ KHCIIOTa, BuGmorexa LIOK Hudposas naboparopus
19 XHUMHYECKHE CBOMCTBA, MOJIyYeHNUE, https://m.edsoo.ru/00ade104 | 1 XHMUA

pUMEHEeHHE

IIpakTuueckas pa60T51 Ne 2 o reme Bubnmorexa [IOK Hudposas mabopaTtopus
20 «HonyquHf: COJISHOI KHCIIOTBL, hitps://m.edsoo.ru/00ade34g | O XHMAA

u3y4yeHue e€ CBONUCTBY

Brruncnenus no ypaBHeHUsIM BuGmuorexa LIOK Hudposas madopatopust
21 XMMUYECKUX PEAKIUM, ECIIN OJUH W3 https://m.eds00.ru/00ade488 0 XUMMHU

peareHTOB JIaH B H30BITKE
29 OO6mas XxapakTepUCTHKA dJIEMEHTOB bubnmoreka [JOK Ludposas nadoparopus

VIA-rpymmst https:/m.edsoo.ru/00ade64a ™ XMMHH

ANnoTpOnHBIE MOAN(UKAIIIH CEPHI. Hudposas mabopatopus
23 Haxoxnenue cepsl u e€ coeTMHEHUI Bbutnuorexa I[IOK 0 XUMHH

B IpHpoze. XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a

cepsl

CepoBoI0pOI, CTPOCHHE, bubnmoreka [JOK Iudposas nadoparopus
24 0 XUMHH

(I)I/I3I/I"I€CKI/IC M XUMHYECKUE CBOMCTBA

https://m.edsoo.ru/00ade802
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OKCI/ILlI)I CCPBLI. CCpHaH KHUCJI0Ta,

Bbubaunoreka [JOK

Hudposas naboparopus

25 (bn:;flqecxne U XUMHUYECKUE https://m.eds00.ru/00adea28 10 XUMUHU
CBOMCTBA, IPUMEHEHUE
XUMHYECKUE PEeaKIHH, JIeKale B Hudposas naboparopus
OCHOBE MPOMBIIUIEHHOTO CII0co0a 0 XMUMUHU
2 MOJY4YEeHHUsI CEPHON KUCIIOTHL. Bubnunorexa [JOK
XUMHYECKOE 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKpY KaIOIIeH Cpelbl COeMHEHUIMH
cepsl
27 Brrunciaenne MaccoBor 10JIH Bbubaunoreka [JOK Ludposast naboparopus
BBIX0/1a IPOAYKTA PEAKLIUH https:/m.edsoo.ru/00adecg8a "¢ X*MHH
OO01m1as XapakTepHUCTHKa 3JIEMEHTOB Hudposas naboparopus
VA-rpynnsl. A3oT, Bubnuorexa [JOK 10 XUMUU
28 .
pacmpocTpaHeHue B IPUPOJE, https://m.edsoo.ru/00adeea6
(hu3nUeckre M XMMHIECKHE CBOWCTBA
| Moo b Busmoratior - Liros méopoon
- HoTy https://m.eds00.ru/00adf004
IPUMEHECHUE
o | Do o 3o e B tiok - LWiros méopoo
Y > 1Y https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas kuciora, e€ pusnueckue u Bubnmorexa ITOK Ludposas naGoparopus
XHMHYECKHE CBOHCTBA https://m.eds00.ru/00adf306 "¢ XHMHH
Hcnonp30BaHne HATPATOB U COJIEH Hudposas mabopaTtopus
. aMi\)/I60HeI/II{$IHE K;t;e;;z: é\:{lg};epanbnmx Butmorexa LIOK 10 XVMUHU
YAOOP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COE/IMHEHUSIMHU a30Ta
o | oo O bnciomn (V) Sumorsaiok - lpoumtsabopnop
P N https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOICTBA, OJIyUeHHE
Hcnons3oBanue Gocdaro B udposas naboparopus
34 Ka4yecTBEe MHHEPAILHBIX YAOOpEHHH. Bubnmorexa [IOK 110 XUMUHU
3arpsi3HEHHE TIPUPOTHOM CPeIbI https://m.edsoo.ru/00adfc20
dbocharamu
| Smrermemepemmer Sumorsatiok - ponms uoprop
PHPOICE, https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcujipl yriepoaa, ux Gpusndeckue u bubanorexka [JOK Hudposas nadbopatopus
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XMMHUYECKHE CBOMCTBA.
Okonoruyeckue npodiemsl,
cBsi3aHHBIE ¢ OKcuaoM yriaepoaa (1V)

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

10 XUMHHU

Hudposas naboparopus

37 VYronbpHas KucioTa v €€ Coau bubamorexa LIOK
https://m.eds00.ru/00ae006c = " XHMHHA
[Ipakriueckas padora Ne 4 o Teme Hudposas naboparopus
38 "[lomyyeHne YrIIEKUCIIOTO rasa. Bbubaunoreka [JOK 0 XUMUH
KauecTBeHHas peakiys Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
IlepBoHauagbHBIE TOHATHS 00 upposas 1adoparopus
39 0 rpaHI/ItIeCKI/IX BEIIECTBAaX KaK O bubimorexa LIOK Eo (EII;MI/II/I PP
p t https://m.edsoo.ru/00ae054e
COCIMHCHUSIX yIiIepoa
10 " 3 BuGmuorexa IJOK Hudposas mabopaTopus
E€MHUH ¥ er0 COeTUHEHUS
P A https://m.eds00.ru/00ae080a = ' XMMHH
[pakTrueckas pabora Ne 5. Hudposas naboparopus
a1 Peienne skcnepruMeHTanbHBIX 3a1a4 bubaunoreka [JOK 10 XMMUH
o TeMe «Bakueiie HeMeTassl U https://m.edsoo.ru/00ae0bf2
HX COCAMHEHUSD)
KonrposbHas paboTa 3a 2 4eTBEPTH npoBas 1abopaTopust
42 1o Tell?/[e <<Ba>1<ge171m1/1e HeMeTaHﬂiI u buGamorexa LIOK Eo SEMI/II/I PP
https://m.edsoo.ru/00ae0el8
UX COEIUHEHUS
OO0mmast xapaKTepUCTHKA Hudposas nabopaTtopus
XUMHYECKHX 3JIEMEHTOB — 10 XUMHUHU
MeTaJuIoB. MeTalmndecKast CBsI3b U Bbubnnoreka [IOK
43 .
MeTaTnYecKast KpUCTaTdecKast https://m.edsoo.ru/00ae103e
peméTka. Puznueckue CBOMCTBA
METaJIOB
XHUMHUYECKHE CBOMCTBA METAJIIOB. nposas 1abopaTopust
44 DIJIEKTPOXUMUYECKHUIA Ps buGimorexa LIOK Eo ()I()IEMI/II/I PP
POXHM PAR https://m.edsoo.ru/00ae1156
HANPSHKCHUH METAJIJIOB
O01mue crnocoOb! MoTy4eHus udposas naboparopus
MeTauioB. CiuiaBel. BerauciieHus 1 10 XUMHUHU
45 eaBHeI(;I/ISIS XUMHUYECKHUX N CZK 15051 ° bubimorexa LIOK °
yP peakiuit, https://m.edsoo.ru/00ae1156
€CJIM OJIH U3 PEarcHTOB COACPIKUT
IPUMECH
46 Bubmaorexa IIOK udposas naboparopus
IonsTue o K U METAILIOB
OHATHE O KOPPO3HH METAJLIO https:/m.edso0.ru/00ae1278 = MO XMMHH
47 [lenoyHbIe METAILIBI Bbutnuoreka ITOK Hudposas nadbopatopus
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https://m.edsoo.ru/00ae14b2

10 XUMHHU

Hudposas naboparopus

48 OKcuJibl ¥ TUIPOKCHUJIBI HATPUS U Bubmmorexka [IOK
Kasms https:/m.eds00.ru/00ae14b2 = O XHMHH
49 [IlenoyHO3€eMETbHBIE METAILIIBI — Bubmmoreka [IOK udporas naGoparopus
KalbLii ¥ MarHuii https://m.eds00.ru/00ae15e8 = MO XHMHH
3 Bu6muorexa IJOK Hudposas nadopatopus
50 Baxrelinme coeTMHCHNS KaTbITUS https://m.eds00.ru/00ael5eg MO XUMHH
O0600I1IeHHEe U CHCTeMAaTH3aINS Iudposas nadoparopus
51 sHaH 10 XUMHHU
50 JK€ctkocTh BOABI M CTIOCOOHI €€ Bubmmorexa [IOK Hudposas naboparopus
yCTpaHeH s https://m.eds00.ru/00ae1886 = ¢ XHMHH
HpE.I.KTI/I‘IeCKaSI pabota Ne 6 o Teme Bubmmorexa [IOK Hudposas mabopaTopus
53 )KGCTKOCTL"BO,I[LI U METOJIBI €€ hitps://m.edsoo.ru/00aelacg | 1O XHMHH
yCTpaHEHHUs
3 Bu6muorexa L[OK Hudposas mabopaTtopus
>4 AmoMHHHT https://m.edso0.ru/00aelc64 O XHMHA
55 AwMpoTepHbIe CBOICTBA OKCHAA U Bubmmorexa [IOK Hudposas naboparopus
IHIpOKCHaa https:/m.edsoo.ru/00aelce4 MO XMMHH
Bu6muorexa L[OK Hudposas nabopaTtopus
56 Keneso https://m.edso0.ru/00ae1dge = "¢ XMMHH
57 OKkcuJibl, THAPOKCHIIBI U COJIU Bubnnoreka IJOK Lndposas nadoparopus
sxenesa (11) u xenesa (111) https://m.edso0.ru/00ae35e6 = MO XHMHHK
O06001meHre 1 cucTeMaTH3aIHs udposas naboparopus
58 3HaHui 1o TeMe «Baxnenmne 110 XUMUHU
METaJUIbI U MX COCAUHCHHSD)
[Ipaktrueckas padora Ne 7. udposas naboparopus
59 Pewienue sxcriepuMeHTaNIbHBIX 3a]1a4 Bubmmorexa [IOK 110 XUMUHU
o Teme «BakHewIe MeTayuIbl 1 UX https://m.edsoo.ru/00ae3de8
COCTHCHUS»
BeruuciieHus mo ypaBHECHUSIM Butmorexa LIOK Hudposas nadbopatopus
60 XUMHYCCKHUX PEaKIIHiA, €CIIH OJIUH W3 0 XUMHUHU

pE€arcHTOoB JaH B H30BITKE WU

https://m.edso0.ru/00ae1750



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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https://m.edsoo.ru/00ae1750

COJIPKUT IIPUMECH. BrraucieHus
MAacCOBO# J0JTM BBIXO/a MPOYKTa
peakuuu

O0001IeHNE U CUCTEMATH3ALIM

Hudposas naboparopus

61 3HaHu# «BaxHeIe MeTaIbl 1 UX 1 0 XUMHH
COEIMHEHU
O06001eHne 1 CHCTeMaTH3AIHS Hudposas mabopatopus

62 3HaHui «BakHenne MeTaaabl ¥ HX 1 110 XUMHUU
COEIMHEHU

63 BemrectBa 1 MaTepralbl B 1 Bubnuorexa [JOK Lndposas nadoparopis
[MOBCEIHEBHOM KU3HU YEJI0BEKa https://m.edsoo.ru/00ae3f50 10 XUMHH

64 XUMHUECKOE 3arps3HEeHNe 1 Bubnuorexa [JOK Hudposas naboparopus
OKpyKarolLeii cpebl https://m.eds0o.ru/00ae4270 = O XMMHH

65 Pone XxumMuM B pelieHun 1 Bubnuoreka [JOK Hudposas raboparopus
3KOJIOTHYECKHX IIPO6IeM https://m.eds00.ru/00ae4270 = O XMMHH

66 PesepBHblii ypok. O6001IeHHE 1 1 Bubnuoreka [JOK
cUCcTEeMaTH3aLMs 3HAHWH https://m.edsoo.ru/00ae0d0a

67 PeseprHbIil ypok. O600menune u 1 bubnuoreka [JOK
cucTeMaTH3aLUs 3HAHUH https://m.edsoo.ru/00adb33c

68 PeseprHsblil ypok. O600menune u 1 bubnuoreka [JOK
cUcTeMaTH3aLUs 3HAHUH https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O
ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Xumus, 8 kimacc/ I'abpuensu O.C., OctpoymoB WN.I"., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«3narenscTBO «IIpocBemieHune

* Xumus, 9 knacc/ 'abpuensua O.C., Octpoymos WU.I"., Cnaakos C.A., AKIIMOHEPHOE OOIIIECTBO
«3narenscTBO «IIpocBemieHue

1. METOJJMYECKHUE MATEPUAJIBI JIJISI YYUTEJIS
Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., CnankoB C.A., AKunOHEpHOE
obmiectBo «M3narensctBo «lIpocBemenue»
» Xumus, 9 kinacce/ I'abpuensia O.C., Octpoymos N.I'., CnaakoB C.A., AKIIHOHEPHOE
obmectBo «M3narenscTBo «lIpocBemenne»
tabnuupel: [lepuonnyeckas cucreMa xumuueckux snemeHToB /1. . Menneneesa, Tabiuia
PacTBOPUMOCTH, NIEKTPOXUMUYECKHUI s/l HAPSIKEHHS] METAJIIOB

2. YYEBHO-METOANYECKOE OBOPYJIOBAHMUE I10 TOUYUKE POCTA:
1. Hoyt6yk cepust RIKOR — 1 mr.
2. Muxpockon rudposoii JIb-113 — 2 .
3. [ludpoBsie 00pa3oBaTeIbHBIC JAOOPATOPUH VIS IIIKOJIBHUKOB: 110 OMOJIOTUN — 21IIT.,
9KoJoruu — 1 wrT., pusnonoruu- 1 mr., XuMus- 2 IiT.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru /

https://uchi.ru/
https://www.yaklass.ru/
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