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QenepanbHas paboyas mporpamMma MO XUMHUU JJI1 OOYYarOIIMUXCS C 3aJep>KKON ICHXHYECKOTro
pasButus (nmanee — 3I[IP) Ha ypoBHe OCHOBHOrO O0IIero 0OOpa3oBaHMs TOJATOTOBICHA HAa OCHOBE
denepallbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENLHOTO CTaHAApTa OCHOBHOTO 00ImIero oOpa3oBaHUs
(ITpuxaz Munnpocemenust Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC O0OO0), denepanbHoii
aIaITHPOBAHHON 00pa30BaTEILHON MPOTrPaMMBI OCHOBHOTO O0IIEro 0Opa3oBaHUs AJI OO0yYarOIIUXCs C
OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3710poBbs (IIpukaz Munnpocsenienus Poccun ot 24 HosOps 2022 r. Ne
1025), ®enepanbHoii pabouell mporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUsS M0 y4eOHOMY HpeaMeTy
«Xumus», GenepanbHoil mporpaMmbl BOCIUTAHUSI, C YU€TOM PACHpPEICICHHbBIX 10 KJIaccaM MPOBEPSIEMbIX
TpeOoBaHul K pe3yiabTaTaMm ocBoeHuss DenepaibHON aganTUPOBAHHONW 00pa3oBaTeNbHON MPOTrpaMMBbl
OCHOBHOTO 00IIIero 00pa3oBaHus ISl 00YJAIOIIUXCS C 3aICPKKOM TICHXUIECKOTO PA3BUTHS U SJIEMEHTOB
COJIEpKaHusl, MPEICTABIICHHBIX B YHUBEpCATbHOM KoaudukaTope mo xumun, KoHnenmun npernoiaBanus
yueObHOro mnpeamera «XuMmus» B 00pa3oBaTeNbHbIX oOpraHumzanusax P®, peanusyromux OCHOBHBIC
o011eo0pa3oBareabHbIE IPOrPAMMBI.

B 9 kmacce B COOTBETCTBHM C y4eOHBIM IJIAHOM IIKOJBI U TOJIOBBIM KaJ€HJApHBIM IpaduKoM Ha
YPOKU XUMHH OTBOAUTCS 68 4 (2 4 B Henenmto, 34 yueOHbIe HEACH).

PaGouass mporpamMma oTpa)kaeT cojepkaHhue OOyueHHUs MpeaAMeTy «XHUMHS» C YU4eTOM OCOOBIX
oOpa3zoBarenbHbIX MOTpeOHOCTE oOywatommxcsa ¢ 3IIP. OBmageHue y4deOHBIM THpeaMeToM «XUMUS»
MIPEJICTABIISIET OMPEACIICHHYIO TPYIHOCTh st oOyuaronmuxcs ¢ 3I[1P. DTo cBsizaHO ¢ 0COOCHHOCTSIMH
MBICITUTEIIBHON JIeATEIHHOCTH, MEPHUOJUICCKIMH KOJICOAHUSIMU BHUMAHUS, MalbiM OOBEMOM TMaMSTH,
HEJIOCTAaTOYHOCTHIO OOINEro 3amaca 3HAaHWW, MMOHWKEHHBIM ITO3HABATEIbHBIM HHTEPECOM U HU3ZKUM
YPOBHEM PEUEBOTO Pa3BUTHSI.

Jliig mpeoioieHust TPYAHOCTEH B M3yU4eHUHU Y4eOHOTro mpenMera « XUMUsS» Heo0Xoauma afanTaius
o0beMa M XxapakTepa ydeOHOro marepuala K IO3HAaBaTEIbHBIM BO3MOXKHOCTSIM JAaHHON KaTeropuu
oOyJaromuxcsi, yueT uX OCOOEHHOCTEW pa3BUTHUS: HCIIOJIB30BAHUE ANTOPUTMOB, BHYTPUIPEIMETHBIX H
MEXITPEAMETHBIX CBA3EH, IOCTENEHHOE YCIOKHEHNE U3y4aeMOro MaTepHaia.

Oco0eHHOCTH 0TOOpPA U AIANTANMH Y4eOHOT0 MaTepHaJIa 0 XUMHUU
OOyuenue ydyeOHOMY TpeaMeTy «XUMHS» HEO0OXOJUMO CTPOUTH Ha CO3J@aHUU ONTUMAJIbHBIX
YCJIOBHH JIJIl YCBOCHMSI MPOTpaMMHOT0 Matepuaia odoydatomumucs ¢ 3I1P. bonbinoe BHUMaHue J0KHO
OBITH yzeneHoO OTOOpy Yy4YeOHOro Marepuaiga B COOTBETCTBUM C TPUHIIMIIOM JIOCTYITHOCTH TIPH
coxpaHeHHH o01iero 6a3oBoro ypoBHs. OH JIOJKEH MO COJEPKAHUIO U 00beMy OBITh aJalTHPOBAHHBIM
s obydatonuxcst ¢ 3[1P B cooTBeTcTBHU ¢ MX 0COOBIMU 00pa3oBaTelnbHbIMU NOTpeOHOCTIMH. CrenyeT
o0JieruuTh OBNaJiIeHne MarepuaioM odydarouiumucs ¢ 3IIP mocpencTBoM €ro IeTaabHOr0 OObSICHEHHS C
CHUCTEMAaTUYECKUM MOBTOPOM, MHOTOKPATHON TPEHHUPOBKOW B NMPUMEHEHMM 3HAHUU C HCIOJIb30BAaHHUEM
MIPUEMOB AJITOPUTMHU3ALINN U BU3YaJIbHBIX OMOpP, 00y4YeHUs CTPYKTYpPHUPOBaHHUIO MaTepHaa.
bonbmioe 3HaueHuWe IS TOJIHOIIEHHOTO YCBOEHHUs Y4eOHOro MaTepualia HMeeT oOIopa Ha
MEXIMPEIMETHBIE CBA3M BOMPOCOB, M3yYaeMbIX B JAHHOM Kypce, ¢ TAKMMH Y4eOHBIMH IpeaMeTaMH Kak
«["eorpadus», «®Puzuka», «buonorusy. [1o3Bonss paccMaTpuBaTh OAMH U TOT K€ y4EOHBINH MaTepuan ¢
pasHBIX TOYEK 3pEHMsI, MEKIIPEIMETHbIE CBA3M CIIOCOOCTBYIOT €ro Jy4llleMy OCMBICIEHHIO, Oolee
MIPOYHOMY 3aKPEIJICHUIO MOTYYEHHBIX 3HAaHUHN U MPAKTUYECKUX YMEHUM.
[Ipy mOAroTOBKE K ypOKaM Y4YHUTENdb JOJDKEH MPeAyCMOTPeTh (OPMHUPOBAHUE Yy OOYyYaroIIUXCs
YMEHUI aHaTU3UpOBaTh, CPaBHUBATh, 0000IIATh WM3y4aeMbI MaTepual, IUIAHUPOBATh MPEICTOSIIYIO



paloTy, OCYLIECTBIATh CAMOKOHTPOJb. Heo0X0AMMO MOCTOSIHHO CIEAUTH 3a MPABUIBHOCTHIO PEYEBOIO
odopmiteHus BbICKa3bpiBaHui oOyuaromuxcs ¢ 311P.

B cBs13M ¢ 0COOCHHOCTSIMU MTOBEIEHUS U IeATENIbHOCTH, oOyuaronuxcs ¢ 3[IP (pacTtopMoKeHHOCTD,
HEOPraHM30BAHHOCTH) HEOOXOMM CTPOKAHIIMKA KOHTPOJIb COOIIOACHUS MPABHII TEXHUKU 0€30MacHOCTH
[IpU IPOBEICHUH JTa0OPAaTOPHBIX PA0OT B XUMHUUECKOM KaOMHETE.

IIpumepHusbie Buabl jAesATejJbHOCTH oOydyawmmxes ¢ 3IIP, o0yciaoBiieHHbIle  0COOBIMM
00pa3oBaTeJIbHBIMH NOTPEOHOCTAMHU M 00ecleYHuBaIOIIHEe OCMbBICJIEHHOE OCBOEHHE COJEP:KAHUM
00pa3oBaHus MO NpeaMeTy «XHuMUsDH)

Conepxanue BHUIOB JesTedbHOCTH oOyuarommxcsi ¢ 3IIP Ha ypokax XMMHU OIpEeNseTcss UX
0ocoObMU 00pa3oBaTeabHBIMU TOTpeOHOCTAIMU. [loMumo mupoko ucnonb3yembix B @OIT OO0 obmmx
IUIsL BCEX OOYYaIOMIMXCSl BUJIOB JEATEIBHOCTU CIENYET YCHIIUTh BUJIBI ACATEIBHOCTH, CCIU(PUYHBIE IS
JAHHOW KaTeropuu 00ydaroImuxcs, 115 00eCreueHns: OCMBICIIEHHOTO OCBOEHUS COJIEpKaHUsI 00pa30BaHUs
[0 TPeaMETy: YCHJICHHE MPEAMETHO-TPAKTUUECKON AESITeTbHOCTH ¢ aKTHUBU3alMEH CEHCOPHBIX CHUCTEM;
YyepeOoBaHUE BHUJOB JESATEIBHOCTH, 3aJCHCTBYIOIIUX PpA3UYHBIE CEHCOPHBIE CHUCTEMBI; OCBOCHHUE
MaTepuaga C OIOPOH Ha aJIrOpuTM; «IIOLIATOBOCTHY» B M3YyYEHUH MaTepHalia; HCIOIb30BaHHE
JIOTIOJIHUTEIBHON BU3YallbHOM OMOpPHI (IJIaHbl, 00pa3lbl, CXEMbI, IIA0JOHBI, OMOpHbIE TaOmuiel). s
pasBuTHs y oOywaromuxcs ¢ 3IIP ymenus nemats BBIBOABI, (DOPMHUPOBAHUS TPAMOTHOTO PEUEBOTO
BBICKA3bIBaHUSI HEOOXOJIMMO MCIOJIb30BaTh OINOpPHbIE ciioBa U Kiuiie. Ocoboe BHUMaHUE CIEIyeT
YAETUTh O0YyYEHHUIO CTPYKTYPUPOBAHUIO MaTEpHUalia: COCTaBIEHUE PUCYHOUHBIX U
BepOAIBHBIX CXEM, COCTABJICHHE Ta0JIUI], COCTaBIIEHUE KIacCu(UKAMN ¢ 0003HAUEHHBIMU OCHOBAHHSIMHU
U1 KIacCu(UKALUY U HAOJTHEHHUE UX IPUMEPaMU U JIp.

[IpumepHas TemaTuyeckas U TepMUHOIOrHYeckas jJekcuka coorserctsyer @OIT OO0.

Hns  oOywatomuxcst ¢ 3IIP cymiecTBeHHBIMH SBISIOTCS IMpHEMbl pabOThl C  JIEKCHYECKUM
MaTepuaioM mo mpenmery. IIpoBomuTcs cmenuanbHas paboTa MO BBEACHHIO B aKTHBHBIA CIIOBaph
o0yyJaroImuxcs COOTBETCTBYIOIEH TEPMHHOIOTUU. V3ydaemble TEpMUHBI BBOASTCS Ha MOJIMCEHCOPHOM
OCHOBE, 00s13aTeIbHa BU3yalibHas MOJIIEPIKKA, AITOPUTMBI pabOTHI € ONpPEAEeIEHUEM, OITIOPHBIE CXEMBI IS
aKTyaJu3ally TEPMUHOJIOTHH.

COJEPKAHUE YYEBHOI'O ITPEJIMETA

BemmecTBO 1 XUMHYeCKas peaKkuus

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuyeckux syemeHToB [[. WM. Menpaeneesa.
CrpoeHue aroMoB. 3aKOHOMEPHOCTM B U3MEHEHUHM CBOMCTB XMMHYECKUX 3JEMEHTOB IMEPBBIX TPEX
MEpUOJIOB, Kajus, KaJdblUMs MU HUX COEAUHEHHM B COOTBETCTBUM C TIIOJIOKEHHEM DJJIEMEHTOB B
[Iepnonnueckoii cucteMe U CTPOCHUEM MX aTOMOB.

CTpOCHI/IC BEIIECTBA: BUAbI XMMHUYECKOM CBS3U. THUIIBI KpUCTATNINYCCKUX pCIJ_IéTOK, 3aBUCHUMOCTb
CBOMCTB BEIIIECTBA OT TUIIA KpHCT&J’IJ’IH‘-ICCKOﬁ peI_HéTKI/I U BUJA XUMHUYECKON CBS3H.

Krnaccudukanus n HoMeHKIIaTypa HEOPraHUYEeCKUX BELIECTB (MEXAyHapoaHasi U TPUBHAIIbHAS).

XUMHUYEeCKHEe CBOMCTBA BCIICCTB, OTHOCAIIMUXCA K Ppa3jIMdHbIM KJIacCaM HCOPTraHNUYCCKUX
COGHHHGHI/Iﬁ, TCHECTUYCCKAA CBA3b HCOPraHMYCCKUX BECIICCTB.



Krnaccudukanuss XMMHYECKMX pEaKUUi 10 pasiM4YHbIM TNpU3HaKaM (10 YHCIy H COCTaBy
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo M3MEHEHHMIO CTETeHEH OKHCICHHS
XUMHUYECKHX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYAaCTHIO KaTajau3aTopa). JK30- M IHAOTEPMHUYECKHUE
pCakuuu, TCPMOXUMHUYCCKUC YPABHCHUA.

IlonsTue o CKOpPOCTH XHUMHYECKOH PEaKuu. ITonsitue 00 O6paTI/IMBIX u H606paTI/IMHX XUMHNYCCKHUX
pCaKknuAix. IloHsTHE O TOMOI€HHBIX U TCTCPOTCHHBIX PCAKIUAX. IlonsgaTre 0 XUMHYECKOM PAaBHOBCCHUU.

(DaKTOpBI, BJIMAIOIIHUEC HA CKOPOCTb XHUMHYSCKOHN PC€aKIun U MMOJOKEHUEC XUMHUYCCKOT'O PaBHOBECH .

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKluu, 3H€KTpOHHBII>'I OanaHc OKHCIIHUTEIBHO-
BOCCTAaHOBHUTCIIEHOM PEaKIuu. CocraBnenune ypaBHCHI/Iﬁ OKHCIIHUTCIBHO-BOCCTAaHOBUTCIBHBIX peaKHI/Iﬁ C
HCIIOJIB30OBAHHUEM METOJA DJICKTPOHHOT'O OajaHca.

Teopust 31EKTPOIUTUUECKON TUCCOLMALINN. DIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHOHBI, aHMOHBI.

MexaHu3M JUCCOIMAIMM  BEMICCTB C pPa3IMYHBIMH BHJAMH XHUMHYECKOH cBs3u. CrereHb
nucconuanuu. CUIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakium MOHHOro oOMeHa. YcCJOBUS NPOTEKAHHS pPEaKUUid HOHHOrO OOMEHa, IOJHbIE U
COKpalI€HHbIE HOHHbIE YypaBHEHMsS peakiuil. CBoicTBa KHUCIIOT, OCHOBaHMM U COJIEH B CBETE
MpEeACTaBICHUN 00 3JeKTpoNUTUYECKON nucconmanuu. KadecTBeHHbIe peakiuu Ha WOHBL [loHsaTue o
TUAPOIIU3E COJIEH.

Xumuueckuii  IKcnepumenm: O3HAKOMIICHHE C MOJCISIMM  KPUCTALIMYECKUX  PEIIETOK
HEOPTraHMYECKUX BEIIECTB — METAJUIOB M HEMETAJUIOB (rpaduTa U ammasa), CJI0KHBIX BEIIECTB (XJIOpUaa
HATpHUs); UCCIEJOBAHHE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peaklUMHd OT BO3JACHCTBHUS Pa3IUYHbIX
(bakTOpOB; HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH PACTBOPOB BELIECTB, MPOIECCAa TUCCOIMALNN KHUCIOT,
menoyed M cojel  (BO3MOXKHO  HCIOJB30BAHHME  BUAEOMATEPHUATOB); IMPOBEJIEHHE  OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHHUs peakii HOHHOTO oOMeHa (0Opa3oBaHUE OCaj/iKa, BbIIEIECHUE
rasa, oOpa3oBaHUE BOJIbl); OIBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuM pPas3oKeHHs, COEIWHEHMs); paclO3HABaHHME HEOPraHMYECKUX BEIECTB C
MTOMOIIbIO0 KAYECTBEHHBIX PEaKLUi Ha HOHBI; PEIlIEHUE SKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMeTanasl 1 MX cOeTHHEHUS

OOmiass xapakTepucTuka rajgoreHoB. OCOOEHHOCTM CTPOEHHSI aTOMOB, XapaKTE€pHbIE CTENEHU
okucneHus. CtpoeHue u GU3NUECKre CBOMCTBA MPOCTHIX BEIECTB — TaJOr€HOB. XMMHUYECKHE CBONCTBA
Ha MpuMepe XJopa (B3auMoJeicTBHE C MEeTalJIaMH, HeMeTallaMHt, 1ieoyamu). Xioposoaopoa. CoinsiHas
KHCJIOTa, XMMHYECKUE CBOMCTBa, IMOJlydyeHHe, NMpuUMeHeHue. JlefcTBHe XJopa M XJIOPOBOJOpOAa Ha
OpraHu3M 4YesoBeka. BakHeiiume X10puasl M UX HaX0XkKJIEHHE B IPUPOJIE.

Obmas xapakrtepuctuka 3meMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
CTENIEHU OKUCIICHUSI.

CrtpoeHre u (hu3MuUecKHe CBOMCTBA MPOCTBHIX BEIIECTB — KHCIOPOAAa U Cephbl. AIIOTPOITHBIE
MoaU(HUKAIIHN KUCIOPOoJa U cepbl. XUMHUYECKHUEe CBOMCTBA cepbl. CepoBOAOPO, CTpOCHHE, (PU3NUECKHE U
XuMudeckue cBoucTBa. OKCHIBI Cepbl Kak MPEICTABUTENTN KHCIOTHBIX OKCHAOB. CepHas KHCIIOTa,
(dbu3MYecCKne W XUMHUYECKHE CBOMCTBA (OOIIME KaK MPEACTaBUTENS Kjacca KUCIOT W CHelu(UUecKue).
XUMHYECKHE PEaKIid, JeKAllUe B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a TOJMYYEeHUsS] CEPHOW KHUCIIOTHI.
[Tpumenenne. Conu CepHON KHUCIIOTHI, KAUeCTBEHHAsI peakius Ha cynbdar-uoH. HaxoxneHnue cepol u eé
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COCAMHEHHI B TpUPOJE. XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAlOlIe Cpellbl COCAMHEHUSIMH CEpbl
(KMCIIOTHBIE TOXK]U, 3arPA3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPAICHUS.

OO6mas xapakrepucTrka 3yeMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE
CTETIeHU OKUCJICHHUS.

A30T, pacnpocTpaHeHue B MpUpojie, PU3NIECKUe U XUMHUYECKHe CBoicTBa. KpyroBopor a3zora B
npupoae. AMMHAK, €ro (QU3MYECKUe U XUMHUYECKHE CBOMCTBa, ToiydeHue u mpumeHeHue. Conm
aMMOHHUS, WX (PU3NYECKHUE W XUMHUYECKHE CBOWCTBA, MpUMeHeHWe. KadecTBeHHash peakius Ha HOHBI
aMMOHHUA. A30THas KHCIOTa, e ToiydeHue, (QU3MdYecKue W XHUMUYECKHE CBOMCTBa (00mue Kak
MpeJICTaBUTENs Kjlacca KUCIOT M crnenuduueckue). Vcmonp3oBaHWe HUTPATOB M COJieH aMMOHUS B
KauecTBE MUHEpPAJIbHBIX ynoOpeHHil. XUMHYECKOoe 3arpsi3HEHUE OKpY)Kalolleld cpenbl COeTUHEHUSMHU
a30Ta (KUCIIOTHBIE TOK/IH, 3arpsi3HEHUE BO3AyXa, TOUBHI U BOJOEMOB).

docdop, amnorponueie Mogubukamuu Gocdopa, GuzNUECKUe U XUMUYECKHe cBoiicTBa. OKcui
dbochopa(V) u dpochopHnas kucnora, pusndeckre 1 XUMHUIECKHE CBOICTBa, oinyueHue. Vcnons3oBanue
docdaToB B kauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mras xapakrepuctuka 3eMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepHBIE
CTETIeHH OKUCJICHHUS.

Yriepon, aluioTponHbie MOAU(DHUKAIINK, PacIPOCTPAaHEHUE B MPUPOJE, (PU3NIECKHEC U XMMHYCCKHE
cBoiictBa. AjcopOuus. KpyroBopor yriepoma B mpupome. OKcuabl yriepoaa, uX (U3HUECKUE H
XUMHYECKHE CBOWCTBA, JICHCTBUE HA JKUBBIC OPTaHHU3MBI, IMOJTYYCHHE W MPUMEHEHHE. DKOJOTUYCCKHE
npoOyeMbl, CcBsi3aHHBIE C okcuaoMm yraepoaa(lV); rumore3a Tra00anbHOrO NOTEIUICHHUS KIIMMATa;
MapHUKOBBIN AP deKT. YToNbHAS KUCIOTa U €€ CONH, UX (U3NYECKUE U XUMUYECKIE CBOWCTBA, MOJTyUYCHHE
u npuMeHeHue. KadecTBeHHass peakius Ha KapOOHAT-WMOHBL lVcmonb3oBaHWEe KapOOHATOB B OBITY,
MEIHIIMHE, TPOMBIIIJICHHOCTH U CETHCKOM XO03SICTBE.

HepBOHa‘laJ'IBHBIC MIOHATHS 00 OpPraHNYCCKUX BCHICCTBAX KaK O COCAWHCHUAX YIIJICpOa (MeTaH,
9TaH, 3THUJICH, AllCTUJICH, 3TAHOJI, INIUOCPUH, YKCYCHAA KI/ICJ'IOTa). Hx coctaB u XHMHYECKOE CTPOCHUC.
[ToHsiTHE O OMOJOTMYECKU Ba)KHBIX BCIICCTBAX: KHPAX, 6CJ'II(aX, yriieBoJ4ax — W HUX pPOJIM B KU3HU
YCIO0BCKaA. MaTepI/IaJ'IBHOG CAWHCTBO OPraHUYCCKUX U HCOPTaHNYCCKUX COCIUHCHHI.

Kpemuuii, ero ¢usnyeckue W XUMHUYECKHE CBOHCTBA, MONydeHHEe W npuMeHeHue. CoequHCHHS
KpeMHusi B mnpupozae. OO6mue mnpexacraBieHuss o0 oxcuae kpeMmHuA(lV) u kpemMHHEBON KucIOTE.
Cunukatel, UX HCIOJB30BaHHWE B OBITY, MEIWIIMHE, MPOMBINUICHHOCTH. BakHEeHImne CTpOUTEIbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, 0€TOH, kene300eToH. [IpobieMbl 6€301acHOr0 MCMOIB30BAHMS
CTPOMUTENBHBIX MaTepUaIOB B MOBCEAHEBHOMN KU3HU.

Xumuueckuii Ixcnepumenm: u3ydeHre oOpa3lOB HEOPraHWYECKUX BELIECTB, CBONCTB COJISIHON
KHCIIOTHI; TPOBEJIEHWE KAaueCTBEHHBIX peakUuid Ha XJIOPUA-UOHBI M HAOMIOJEHUE MPHU3HAKOB HX
MPOTEKaHMS; OMBITHI, OTpa)KaloNIMe (PU3MUECKUE U XMMUYECKHE CBOMCTBA rajloreHOB U MX COEIMHEHUH
(BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPHUATIOB); O3HAKOMJICHHE C 00pa3laMH XJOPHIOB (TalOreHUI0B);
O3HAKOMJIEHHE C 00pa3liaMu cepbl U €€ COeTUHEHUSIMHU (BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPUATIOB);
HaOroZieHne mpouecca oOyrIMBaHUS caxapa IMOJ JACWCTBUEM KOHIEHTPUPOBAHHOM CEpHOW KHCIIOTHI;
M3Y4YEeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHON KUCIOTHI, IPOBEIEHNE KaueCTBEHHOW peakluy Ha
cyiabhaT-uoOH U HaAOIOJeHHE MpU3HAKa €€ MPOTeKaHUs; O3HAKOMJIEHHE C (U3UYECKUMHU CBOMCTBaAMH
azoTta, ochopa 1 uX coeAMHEHUH (BO3ZMOXKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX
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dbochopHBIX ymoOpeHWid; ToJydeHHe, COOMpaHHWe, paclo3HaBaHWE W M3YYCHHE CBOMCTB aMMMAKa;
MIPOBE/ICHUE KAUECTBEHHBIX pEaKIUil Ha HMOH aMMOHUS M (ocarT-MOH M H3YyUdeHHE MPHU3HAKOB HUX
IIPOTEKAaHUs, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTBI € MeAbl  (BO3MOYKHO
UCIOJIb30BaHME BUACOMATEPHAJIOB); M3YUYEHUE MOJeENeH KPUCTANTMYECKUX PEHIETOK anMasa, rpadura,
¢bymiepeHa; 03HaKOMIICHHE C TPOIIECCOM aJICOPOLIMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOrasa; MoJydyeHHe, COOMpaHue, paclo3HABaHUE U M3YyYEHUE CBOMCTB YIJIEKHCIIOTO
ra3a; mpoBeJCHHE KAYeCTBEHHBIX peakluii Ha KapOOHAT- U CHUJIMKAT-HOHBI U HU3y4YCHHE MPU3HAKOB UX
MPOTEKAaHUS;  O3HAKOMJIGHME C  OPOAYKIMEH  CUJIMKATHOM  MPOMBIIICHHOCTH;  pEIIeHHe
AKCIIEPUMEHTAIbHBIX 3aa4 10 TeMe «BakHelre HeMeTalIbl U UX COSAUHEHUS.

MeTajliibl 1 UX COeAMHEHUS

061_[12151 XAPaAKTCPUCTHKA XUMHUYCCKUX JJICMCHTOB — MCTAJIJIOB HAa OCHOBAHHMU HX IIOJIOKCHHA B
[Tepuonnueckoii cucrteme xumuueckux sneMeHToB J[. M. MenaeneeBa u crpoenus atomoB. CTpoeHue
MeTasuioB. MeTaimnieckas CBsi3b M METAUTMYECKAs KPUCTAIUTMYECKAs PeIETKA. DIEKTPOXUMUYECKUM Pl
HanpsoKeHUH MeTayuioB. Du3nyeckrue U XMMHUYECKHUe cBoicTBa MeTaiwioB. OOImiue crocoObl MOTydeHus
MeTaisoB. [IoHsATHE O KOPPO3UH METAINIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI HX OT Koppo3uu. CriaBsl (CTalb,
YYT'yH, JIOPATIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH.

[[lenounbie metamnel: noJjioxkeHue B Ilepuonnueckoi cucreme Xxumuyeckux sjemeHToB . U.
MenzeneeBa; CTpOEHHE UX aTOMOB; HaxoxJaeHue B npupoze. Puznueckue U XMMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kamusi). OKCUIBI U THAPOKCHUABI HATpUs U Kanus. [I[puMeHeHne meo4YHbIX METAIIIOB U
UX COEOUHEHUMN.

[Ileno4yHO3EMENBHBIE METAJUIBI MarHui M KajbLUi: IoJoKeHWe B llepuogmyeckon cucreme
XUMHUYECKUX 31eMeHTOB [J[. 1I. MenneneeBa; cTpoeHHe UX aTOMOB; HaXOXJIeHue B pupoze. dusndeckue
U XMMHYECKHE CBOHCTBa MarHusi M Kaiblus. BakHeilmme coeauHeHUs KalblUs (OKCH], THAPOKCHUI,
conu). JKECTKOCT BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

AmomuHuil: nonoxxkenue B lleproanueckoit cucreme xumuueckux sneMeHToB Jl. M. Menneneesa;
CTPOCHME aTOMa; HaxoxaeHue B npupoae. Dusznueckne M XUMUUYECKUE CBOMCTBA AJIFOMHMHUA.
AmMdoTepHbIe CBOWCTBA OKCUA U THIPOKCH]IA ATFOMUHHSL.

Kenezo: monoxenne B Ilepmonmueckoin cucreme xummdeckux emeHToB JI. 1. Menpeneesa;
CTPOEHHE aToMa; HaxoXJaeHue B mpupoae. Pu3nMyeckue U XUMHUYECKUE CBOHCTBa jxene3a. OKCHUIB,
ruapokcuabl u conu xenesa(ll) u sxxenesa(lll), ux coctas, cBOWCTBA U MOTYUYCHHE.

Xumuueckuii IKcnepumenm: 03HaKOMIIEHHE ¢ 00pa3llaMy METaUIOB M CIUIABOB, UX (PU3UUYECKUMHU
CBOMCTBAMM; U3y4YEHUE PE3YJIHTATOB KOPPO3UU METAIIOB (BO3MOXHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB),
OCOOCHHOCTE B3aMMOJECMCTBHSI OKCHAA KalbliMsl W HATpus C BOAOH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHAIIOB); HCCIEIOBAHUE CBOMCTB >KECTKOW BOJbI; Ipollecca TOPEHMs jKeje3a B KHCIOpOJe
(BO3MOYKHO HCIIOJIb30BaHUE BHAEOMATEPUAJIOB); IPU3HAKOB MPOTEKaHHs KAUYECTBEHHBIX peakluii Ha HOHBI
(Maramsi, Kaynpmus, amoMuHus, 1uHka, xene3a(ll) u xenesa(lll), mexau(ll)); HaGmromenne u omucaHue
IIPOLIECCOB OKpAalIMBaHUS IUIAMEHM HOHAMM HATpHs, Kalus M KaiblMg (BO3MOXHO HCIOJIB30BaHUE
BUJICOMATEPHAJIOB); UCCIIEJOBAaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATIOMUHHS M TUIPOKCHA IIUHKA;
pelIeHne YKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHel1e MeTaibl U UX COEIUHEHUS».

XuMHus M OKpy:KamoLmas cpeaa



HoBbele matepuanbl u TexHonoruu. BemjecTBa m maTepualibl B MOBCEAHEBHOM JKM3HU YEIOBEKA.
Xumusi U 3710poBbe. be3omacHoe HCHOIB30BaHME BEIIECTB M XMMHUUYECKHX peakiuil B ObiTy. IlepBas
MOMOIIb MPU XUMHUUYECKHX OXKOTax U OTpaBiieHUsIX. OCHOBBI SKOJOTUYECKONW IPAMOTHOCTU. XHUMUUYECKOE
3arpsi3HEHUE OKpy»Karolled cpeasl (mpenenbHas gomyctumasi koHueHtpauus Bemects — [IJIK). Porab
XMWY B PEIICHUN YKOJIOTUYECKUX MPOOITEM.

[Ipupoanble HMCTOYHHUKH YIIIEBOAOPOIOB (Yrojb, MHPUPOAHBIA ra3, HEPTh), MNPOIYKTHl HX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH.

Xumuueckuii IKcnepumenm: WM3y4eHHe OOpa3LOB MaTEpHANOB (CTEKIO, CILJIaBBl METAJJIOB,
MOJINMEPHBIE MaTepUabl).

IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

W3yuenne xumMuu B 9 Kiacce HaNpaBlIeHO Ha JOCTH)KEHHE OOYYAIOMIMMUCS JHYHOCTHBIX,
METaNpPEeIMETHBIX U MIPEJIMETHBIX PE3YJIbTATOB OCBOEHUS y4€OHOI0 IpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PEe3yabTaThl OCBOCHHS TIPOTPAMMBbI OCHOBHOTO OOIIETO 0Opa30BaHMsI JOCTUTAIOTCS B
XxoJe 0OydeHHs XHMUU B €IMHCTBE Y4eOHOM U BOCHUTATENbHOW jeaTenbHOocTH OpraHuszanuud B
COOTBETCTBUHM C TPAJULHUOHHBIMU POCCHICKUMH COLUOKYIBTYPHBIMU U JAYXOBHO-HPABCTBEHHBIMU
LIEHHOCTSIMU, TPUHATHIMUA B OOIIECTBE MPaBUIAMU U HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT IMpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLTUANTM3AINH 00Y4aIOIIUXCS.

JInuHOCTHBIE PE3YJIbTAThI OTPAKAIOT CCI)OpMHpOBaHHOCTL, B TOM 4HCJIC B 4aCTH:
HanI/IOTI/I‘leCKOFO BOCIIUTAHUA

1) IEHHOCTHOrO OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY U HAyYHOMY
Haclle[INl0, TOHMMAHUS 3HAYeHHUs XUMHUYECKOW HAayKd B JKU3HM COBPEMEHHOIro 0OIIecTBa,
CIIOCOOHOCTH BJIAJIETh IOCTOBEPHON MH(pOpMaLelt 0 NEPEIOBBIX TOCTHKEHUAX U OTKPBITUSAX MUPOBOM
Y OT€UYECTBEHHOM XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa 1 0OIIECTBA;

I'paxxnaHckoro BocnuTaHus

2) mpencTaBieHHS O COIHMAIBHBIX HOpPMax M MPaBUJIaX MEKIUYHOCTHBIX OTHOIICHHWH B KOJIEKTHBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOHM, Y4eOHO-HMCCIEI0BATEIbCKOM,
TBOPUYECKON M JOPYTUX BUAAX AEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW AESITETHbHOCTU
IIpHU BBIIIOJHCHUHU yqe6Hr,1x, MMO3HABATCJIbHBIX 3aJiad, BBIIOJHCHUN XHMHUYCCKUX OSKCIICPUMCHTOB,
CO3/IaHUU YYEOHBIX TPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHHUIO U B3aUMOIOMOIIHM B IMpOIECcCe ATOU
yqe6H0171 ACATCIIBHOCTH, T'OTOBHOCTH OII€CHHUBATH CBOE IMOBEACHNWE U IIOCTYIIKKM CBOUX TOB&pHH.[CfI C

IMMO3UIIMHU HPABCTBCHHBIX U ITPABOBBIX HOPM C y‘IéTOM OCO3HaHusA HOCJ'IG)ICTBI/Iﬁ IMOCTYIIKOB;
HCHHOCTI/I HAYYHOI'O MO3HAHUA

3) MHPOBO33PCHUCCKUX Hpe,[[CTaBJ'IeHI/Iﬁ O BC€HICCTBE U XHUMHYECKOM pCaknunu, COOTBCTCTBYIOLIUX
COBPECMCHHOMY YPOBHIO Pa3sBUTUA HAYKU U COCTABJIAIOIIHUX OCHOBY [JI1 NTOHHUMAHUA CYIIHOCTH HaquOfI



KapTUHBl MHpa; TMPEACTaBIEHUIl 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUSI MPUPOIBI, B3aUMOCBS3IX

YyeJoBeKa C IPUPOIHOU CPeIoi, O POIM XUMHUHU B O3HAHUM 3TUX 3aKOHOMEPHOCTEN;

4) IO3HAaBATCJIbHBIX MOTHUBOB, HAIIPABJICHHLIX HA IMOJIYYCHHEC HOBBIX 3HAHUM T10 XHUMHU, HCO6XOI[I/IMBIX

111 OOBSICHEHUS HaOJII0JaeMbIX TPOILIECCOB U SIBICHUH;

5) mno3HaBaTenbHOW, HMH()OPMAIMOHHOW ¥ YHUTATENbCKOM KyJIbTYpbl, B TOM YHCJE HAaBBIKOB
CaMOCTOSITENILHOM  paboThl ¢ yuyeOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPAaTypoil, JOCTYNHBIMH

TEXHUYCCKNMH CPEACTBAMU I/IH(bOpMaI_[I/IOHHBIX TCXHOJ'IOFI/If/'I;

6) uHTepeca K OOYYEHHI0O M TO3HAHUIO, JIOOO3HATENHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM0o00pa30BaHUI0, TPOEKTHOW U MCCIIEOBATEIbCKONM JEATEIBbHOCTH, K OCO3HAaHHOMY BBIOODY

HAIpPaBJICHHOCTU M YPOBHS 00y4EHUS B TAJIbHEHIIIEM;

@®opMUPOBaHUS KYJbTYPbI 310POBbSs

7) oco3HaHMS LIEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO, YCTAaHOBKM Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHUS IMOCIEJCTBUII M HEMPHUATHS BPEIHBIX NPUBBIYEK (YIOTPEOIICHHS
aJIKOT0JIs1, HAPKOTUKOB, KypEHUs), HEOOXOIMMOCTH COOJIIO/IEHNS IPaBUil 0€30IaCHOCTH MPH 0OpallleHun
C XMMUYECKUMH BEILIECTBAMH B OBITY U peaibHOM KHU3HU;

Tpyaosoro BocnuTaHusi

8) uHTepeca K MPaKTUYECKOMY M3yUeHHUI0 Mpodeccuil u Tpyaa pa3IuyHOro poja, yBaKEHUE K TPYLY U
pe3ynbTaTam TPYJIOBOH JEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHHUs NPEIMETHBIX 3HAHHUM 1O
XUMHH, OCO3HAHHOI'O BbIOOpa MHAMBHUAYAJIbHON TPAaeKTOPUU HPOAOKEHUS 00pa3oBaHUS C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB M MNOTPEOHOCTEN;
yCIemHOW NpoPecCHOHANBHON AESITENTbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH; TOTOBHOCTh
aJIanTUPOBaThCs B MPpodeccroHalbHOM cpee;

IKO0J0rH4ecKoro BOCIUTAHUS

9) OKOJIOTHYCCKH I_ICJ'ICCOO6p83HOI‘O OTHOIICHHUA K MMPUPOAC KaK UCTOYHUKY KU3HU Ha BCMHG, OCHOBE €€
CYIICCTBOBAHUA, NMOHHMMAHUA LCHHOCTU 3A0POBOTO U 0e301macHOTO O6p333 JKHN3HH, OTBCTCTBCHHOI'O
OTHOIICHHUA K CO6CTB€HHOMy (1)I/I3I/I‘-ICCKOMy U TICUXUYCCKOMY 3J0pOBBIO, OCO3HAHHA NTCHHOCTH
CO6J'IIO)I€HI/I$I IIpaBuUlI 0e301macHOTO MOBCACHUA IIPpH pa60Te C BCHICCTBAMHU, a TAKXKC B CUTyalUAX,

YrpoKaromux 310pOBbI0 U JKU3HU moz(eﬁ;

10) cnocoOHOCTM MPUMEHATh 3HAHMSA, MOJTy4YaeMble NpPU HM3YyYEHUHM XHUMHUH, Ui pPEHIeHus 3a7ad,
CBA3AHHBIX C OKPYKAaWIIEW NPUPOJHOM CpenoM, IOBBIIIEHUS YPOBHS SKOJOTHYECKOW KYIbTYpHI,
OCO3HAHMA TIJI00AJBHOTO XapakTepa HKOJOTHUECKUX MpoOJeM W MyTed HUX peleHus MOCPeICTBOM

METOJ0B XUMUU,

11) oKo;mormyeckoro  MbIIUIEHUS, YMEHUS  PYKOBOACTBOBATbCA WM B  II03HABATEIbHOM,

KOMMyHHKaTHBHOﬁ U COIIMaJIbHOM IMPpaKTHUKE.



METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJbTaTOB  BBUICISIOT 3HAYUMBIE Ui (OPMHUPOBAHUS
MHUPOBO33pEHUS OOLICHAayYHblE NOHATUS (3aKOH, TEOpUs, IMPUHILIMII, TMIIOTE3a, (PaKT, cucTema, mpolecc,
HKCHEPUMEHT U JIp.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX NPEIMETaX U IO3BOJIIOT
Ha OCHOBE 3HaHWM W3 ATUX NpeaAMeTOB (HOPMHUPOBATH MPEICTABICHHE O LEIOCTHON HayyHOH KapTHHE
MHUpa, ¥ yHUBEpCalbHble Yy4eOHBbIC ACWCTBUS (TO3HABaTeNbHbIC, KOMMYHHKATUBHBIC, PETYJISATHBHEIC),
KOTOpblEe obOecreunBaoT (OPMUPOBAHME TOTOBHOCTH K CAaMOCTOSATENBHOMY IUIAHUPOBAHHUIO H
OCYILECTBIJICHHUIO YU€OHOH 1A TeIbHOCTH.

MeranpeamMeTHble pe3ynbTaThl OCBOEHHS 0Opa3oBaTENbHOM NIPOrpaMMbl IO XUMHHM OTPAXaroT
OBJIAJICHUE YHUBEPCAJIbHBIMU [I03HABATEIBHBIMU JACUCTBUAMHU, B TOM YHUCIIE:

Ba3oBbpIMM JJOrMYecCKUMH JeHCTBUSIMU

1) ymeHueM HUCHOIb30BaTh MPUEMBI JOTMYECKOTO MBIIUIEHUS NPH OCBOEGHUM 3HAHUN: pPACKpbIBATH
CMBICH XUMHUYECKUX IMOHITHH (BBIIEIATH MX XapaKTEpHbIE NPU3HAKH, YCTAHABIMBAaTh B3aWMOCBS3b C
IPYTUMH TIOHSTHSMH), HWCIOJB30BATH MOHATHS JUISI OOBSCHEHHS OTIENBbHBIX (DAKTOB W SIBJICHUH;
BBIOMPATh OCHOBAaHMS W KPUTEPUH JJIS KIacCU(UKAIUN XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHIA;
YCTAHABIIMBATh IMPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXIY OOBEKTaMH H3Y4YEHHS; CTPOUTH JIOTMYECKUE

pacCyxxacHusd (I/IHILYKTI/IBHBIG, ACOYKTHUBHBLIC, 110 aHaHOFI/II/I); J€JIaTh BBIBOAbI U 3aKJIFOUYCHU A,

2) yMeHHMEM NpPHUMEHATh B IMIPOLECCe IO3HAHUS MOHATHUS (NPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEININ, UCIIOIb3yEMbIE B XUMHH, IPE0OPa30BbIBATh IIMPOKO IPUMEHSIEMbIE
B XMMHUH MOJICJIbHBIE MPEJICTABICHUS — XUMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTa), XUMHUUecKas ¢popmyia U
ypaBHEHHE XHMHUYECKOH peakluu — MpU pPELIeHUH Y4eOHO-TIO3HABAaTENbHBIX 3a/ad; ¢ y4ETOM 3THX
MOJIETIbHBIX TIPEACTABIECHUN BBIABIATE M XapaKTEpU30BaThb CYIIECTBEHHBIE IIPU3HAKM H3Y4aeMBbIX
O0BEKTOB— XMMHYECKHX BEIIECTB W XUMMUYECKHX pPEaKIMH; BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEICTBEHHBIE CBSI3M U NPOTHBOPEYMs B M3y4daeMbIX INPOLECCaX M SIBICHUAX; MpeylaraTh
KPUTEPHUH ISl BBIBICHUS 3THUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUMil; CaMOCTOATENBHO BHIOUPATh CIOCO0
pemieHust y4uyeOHOM 3agaun (CpaBHMBAaTh HECKOJIBKO BapUaHTOB peIlleHUs,, BbIOMpaTh Haubosee
MOAXOSLINM ¢ YUETOM CaMOCTOSITEIBHO BBIIETICHHBIX KDUTEPHEB);

ba3zoBbIiMH HcCI€I0BATENLCKUMH delCTBUSIMH

3) YMCHHUEM HCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHA, a4 TAKKC B
KayecTBE OCHOBBI /s (OPMUPOBAHMS THUIOTE3bl IO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXKIICHUN;

4) mpuoOpeTeHHE ONbITa 1O IUIAHUPOBAHWIO, OPraHU3allid ¥ TPOBEICHHUIO YUYCHHYECKHUX
HKCHEPUMEHTOB: yYMEHHE HaOII0JaTh 3a XOJOM IIPOIEecca, CaMOCTOATENbHO MPOrHO3UPOBATH €ro
pe3ynbTar, (opMyaupoBaTh OOOOIIEHUS W BBIBOJBI 10 pe3yibTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMsI, COCTABJIATh OTYET O MIPOJAEIaHHOM padoTe;

PaboToii ¢ ungopmanuei



5) yMeHHeM BBIOMPATh, aHATM3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIMIO PA3IMYHBIX BUIOB U GOpM
IIPEJICTABICHUS, TIOJy4aeMYyI0 U3 Pa3HbIX MCTOYHHUKOB (HAyYHO-NONYJISIpHAs JIUTEpaTypa XUMHUYECKOTO
COJIEpKaHusl, CIIPaBOYHbBIE TTOCOOMsI, pecypchl IHTEpHETa); KPUTHUECKH OIICHUBATHh MPOTHBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

6) yMEHUEM MPUMEHSITh Pa3IUYHBIC METOJbI W 3ampoChl NPU TIOUCKE U OTOOpe WHGOpMALUU H
COOTBETCTBYIOIIUX JIAaHHBIX, HEOOXOJMMBIX JUIS BBHITIOJHEHHUS YYEOHBIX W TIO3HABATEIBHBIX 3a]a4
OMpeAeNEHHOr0 THUMA; TNPUOOPETEHHWE OmbiTa B O0JACTH  HCHONB30BAHUS  HH(POPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHHA, OBJAJCHUE KYJIBTYPOH aKTHBHOTO WCIIOJIb30BAHUS Pa3IIUYHBIX
MTOVICKOBBIX CHUCTEM; CAMOCTOSITEIIbHO BBHIOMPATh ONTHMAIBHYIO (hOpMYy IpeacTaBieHuss nHGOpMau u
WUTIOCTPUPOBATh pellacMble 3a7auyd  HECIOKHBIMH CXEMaMH, JuarpaMmmamu, IpyruMu (opMaMu

rpaduKu U UX KOMOUHAIUSIMU;

7) yMEHHEM HCIOJIb30BaTh U aHATM3UPOBATH B TIPOIecce YICOHOM M MCCIIeI0BATEIBCKOM I TEIIEHOCTH
nH(OPMALIMI0O O BIUSHUM MPOMBIIIJICHHOCTH, CEIbCKOTO XO3SiiCTBAa W TPAHCIOpPTAa HA COCTOSIHHE
OKpY’Karolllel MPUPOTHON CPEeJIbl;

YHI/lBepcaJIBHLIMI/I KOMMYHUKAaTUBHBIMHA HeﬁCTBI/IﬂMI/I

8) ymeHueM 3a7aBaTh BOIPOCHI (B XOZ€ AMATIOTa U/UIU JUCKYCCUHU) MO CYIIECTBY O0CYKIaeMON TEMBI,
(GhOopMyIIMPOBATh CBOM MPEIOKCHHUSI OTHOCUTEIHHO BBITOJTHCHUS MTPEITIOKESHHON 3a/1a4H;

9) mpuoOpeTeHUe OMbITa TMPE3CHTAMU PE3yJbTATOB BBITOJHECHUS XHUMHYECKOTO DKCIICPHUMEHTA
(;1abopaTopHOTO OMBITA, JTA0OPATOPHOW pPabOTHI MO HCCIEAOBAHUIO CBOMCTB BEHIECTB, y4eOHOTO
MIPOEKTA);

10) 3auHTEpECOBAaHHOCTb B COBMECTHOM CO CBEpPCTHHKAMH IO3HABATEJIIbHOM M HUCCIIEOBATEIbCKOMN
NEeSTeIbHOCTH MpPHU pPELIEHUH BO3HMUKAIOMIMX MpoOJeM Ha OCHOBE Yydé€ra OOIMMX HMHTEPECOB U
COTJIaCOBaHUS MO3ULUI (00CYX/1eHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHALIUSA
COBMECTHBIX JICHCTBHM, ONpeieieHne KPUTEPUEB 10 OLIEHKE KaueCTBA BBITIOJHEHHON pabOTHI U JIp.);

YHuBepcaabHBIMHU PeryJsiTHBHBIMH /1CTBUSIMH

11) ymeHueM camMOCTOSATENTBLHO ONPENESATh IENH JEeATebHOCTH, IJIAaHUPOBAaTh, OCYIIECTBIISTH,
KOHTPOJHMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIHHOCTH, BHIOMpATh Hanbolee
s dexTuBHBIEC CTIOCOOBI pelIeHUsT YIEOHBIX U TIO3HABATEIBHBIX 33/1a4, CAMOCTOSATEILHO COCTABIISATh WU
KOPPEKTUPOBATh MPEJIOKEHHBINA aITOPUTM JIEUCTBUM MPHU BBINOJHEHUU 33JJaHUN C YUYETOM MOJTYyUECHUS
HOBBIX 3HaHUN 00 W3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUAX; OIICHUBATh COOTBETCTBHE
MOJIYYEHHOTO pe3yJibTaTa 3asiBJICHHOM 11eIH;

12) ymeHueM HCTIONb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, PeJiaraéMble B YCIOBUU 3aJIlaHUM.

MNPEAMETHBIE PE3YJBbTATHBI

B cocrase MNpEAMETHBIX PE3YJIbTAaTOB II0 OCBOCHHIO 00513aTeJIbHOTO COACPIKAHUA, YCTAHOBJICHHOI'O
JTaHHOM HpHMCpHOfI pa6oqel71 nporpaMMoﬁ, BBIACIIAIOT: OCBOCHHBIC O6y‘{aIOH_II/IMI/IC${ HAayY4YHBIC 3HAHWA,
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YMEHHUS ¥ CIOCOOBI IeUCTBUH, crieuprIecKue Uit MPEeAMETHON 001acTu «XUMHsI, BUIBI JESTEILHOCTH
M0 TOJIYYCHHIO HOBOT'O 3HAHUS, €ro MHTEPIPETAIlMd, MPeoOpa30BaHUI0 U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIlUsX.

[IpenMeTHBIC Pe3yIbTAThI IPEICTABICHBI OTPAXKAIOT CHOPMHUPOBAHHOCTD Y 00YJAIOIINXCS
CHEAYIOUIUX YMEHUN:

1) packpvieamo cmbici OCHOBHBIX XUMHUECKHX TOHITHI: XAMUYIESCKUI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTUOH, AaHMOH, IPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTD,
CTENIEHb OKHUCJICHMS, XMMHYECKas peaklus, XMUMHYECKas CBfA3b, TEIJIOBOM A(P(PEeKT peakiuu, MOJb,
MOJIApHBIA 00BEM, PacTBOP; PIEKTPOIUTHI, HEIJEKTPOIUTHI, FIEKTPOIUTHYECKAs TUCCOLMALINS, PEAKIIH
MOHHOTO OOMEHA, KaTaau3arop, XHMHYECKOE pPaBHOBECHE, OOpaTHMMble W HEOOpaTHMbIC pEaKIlvH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKUHUHM,  OKHUCIHUTENIb,  BOCCTAHOBUTENb,  OKHUCIECHHE W
BOCCTAHOBJICHUE,  aUIOTponusi, amM(pOTEPHOCTh, XHUMHUYECKas CBSI3b (KOBAJICHTHAs, HWOHHA,
METaJlJIN4ecKasi), KpHUCTaJUIMYecKas pemiérka, KOppO3Us METAJUIOB, CIUIABBI; CKOPOCTb XHMHUYECKOM
peakuuu, npeaenbHo gomyctumast konnentpanus (IIJIK) semecrtsa;

2)  unnOCmMpupo8ams B3aMMOCBS3b OCHOBHBIX XHMHYECKHX MOHSATHH (cM. m. 1) U NPUMEHSATH 3TH

IOHATHA IIPU OIIMCAHWU BCUICCTB U UX npeBpameHI/Iﬁ;

3) ucnonvzosames XUMHUYECKYIO CHMBOJIMKY JIJISI COCTaBJICHHS (OPMYJT BEIIECTB M ypaBHCHUMH
XUMHYECKUX PEAKIIUI;

4)  onpedensimb BAICHTHOCTh M CTCNCHb OKHCIICHHS XHMHUYECKHX ODJICMCHTOB B COCAMHCHUSIX
Pa3IMYHOIO COCTaBa; MPUHAJIEKHOCTh BEILECTB K ONpPENeIEHHOMY KJIAacCy COeIMHEHMH 1Mo (Gopmyliam;
BUJI XUMUYECKON CBSI3U (KOBaJIEHTHAs, MOHHASI, METAJUIMUECKasi) B HEOPTraHUUECKUX COEIMHEHUSX; 3aps
MOHA 110 XUMHUYECKOH (popMyIie; XxapakTep cpe/ibl B BOJHBIX paCTBOpaX HEOPraHUYECKUX COeTMHEHUH, TUIT
KPUCTAJUIMYECKON pEIETKH KOHKPETHOTO BEIIECTBA;

5)  packpwisamv cmvicn Tlepuogmyeckoro 3akona J[. M. MennmeneeBa M JeMOHCTPHPOBATH €rO
MIOHMMAaHME: OMMCHIBATH U XapaKTepu30BaTh TabauuHyto ¢opmy [leproandeckoit cucTeMbl XMMUYECKUX
AJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noarpynna (A-rpynna)» u «nobounas noarpynmna (b-rpymnmna)y,
MaJible U OOJIBIINE MEPUOJIbI; COOTHOCUTH 0003HAYEHHUS, KOTOPBIE UMEIOTCS B IIEPUOJMUECKON Tabmulle, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apdn sjipa, ol1iee
YHCII0 3JIEKTPOHOB U pacIpeielieHUe UX 10 AJIEKTPOHHBIM CII0SIM); OOBACHATH O0IINE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB AJIEMEHTOB M UX COEIMHEHUH B Mpejesax MajbIX MEPUOOB U IJIaBHBIX MOATPYII C

YQéTOM CTPOCHUS UX aTOMOB;,

6) kraccuguyuposamv XUMUIECKUE JIEMEHTbI, HCOPIrAHUYECKUE BEIIECTBA; XUMHUCSCKHE PEAKIIUH (110
YUCITY M COCTaBY yYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3P (hEKTy, 0 U3MEHEHHIO CTEeTICHEH
OKHUCJIEHUSI XUMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosams (ONMUCBHIBATH) 00IIHE W Crenu(UIECKHe XUMHYECKHE CBONCTBA MPOCTBIX H
CIIOKHBIX BEIIECTB, TOJATBEPXKIas OINHUCAHUE TPUMEpPAMH MOJICKYJISPHBIX WM WOHHBIX YPaBHCHHMA
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi;
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8) cocmaensimu ypaBHEHUS 3JICKTPOIUTHUYCCKON TUCCOIMAIIMU KUCIIOT, MIEI0YeH U COJICH; MOTHbIC U
COKpalI€HHbIE YpaBHEHUS peaklMii HOHHOrO OOMEHa; YypaBHEHHUs peakUuid, MOATBEPKIAIOIIUX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3M MEXIY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

9) packpvisams cywHOCHb OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUi MOCPEACTBOM COCTABJICHUSI
AIIEKTPOHHOIO OajlaHCca 3TUX peaKLuit;

10) npocHo3Uupoeantb CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HMX CTPOCHHsA;, BO3MOXHOCTH IPOTCKAHHA

XUMHUYECKUX IIPEBPALLECHUN B PAa3JIMUHBIX YCIOBHUSIX;

11) ewiuucissms OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MACChl BEINECTB; MacCOBYIO JOJIIO
XUMHYECKOTO 3JIeMEHTa 1o (OpMyJie COSAMHEHHs; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacuéThl M0 YpaBHEHUIO XUMUYECKON peakinu;

12) crneoosamsv TipaBUIaM TOJIb30BaHHUS XMMHYECKON MOCYAOH M J1TaOOpaTOpHBIM 00OPYIOBaHHEM, a
TakKe MpaBuiaM oOOpalleHUs C BEHIECTBAMH B COOTBETCTBHH C HMHCTPYKIHSIMH IO BBITIOJTHCHHIO
1a00paTOPHBIX XMMUYECKHX OIBITOB 10 TIOJYYCHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (AMMHAKa U
YIJIEKHCIIOTO Ta3a);

13) nposooums peaxiyu, IOATBEP:KIAIOIINE KAYECTBEHHBIN COCTAB pa3IMYHBIX BEIIECTB. PACIIO3HABATD
OTIBITHBIM ITyTEM XJIOPUI-, OpOMU-, HOIUA-, KapOoHaT-, hocdaT-, CUIIUKAT-, CyIab(aT-, THAPOKCHI-UOHBI,
KaTHOHBl aMMOHHUS W MOHBI HW3YYEHHBIX META/UIOB, MPHUCYTCTBYIOIIME B BOJHBIX pPacTBOpax

HCOPraHUYCCKUX BCIICCTB,

14) npumensimv OCHOBHBIE OIEPAIMM MBICIHTEILHON NEATEIPHOCTH — aHAIN3 U CHHTE3, CpaBHEHHE,
0000111eHIe, CUCTEMAaTU3allMI0, BBISBIEHUE MPUUMHHO-CIIEJICTBEHHBIX CBSI3€M — JJIs M3Y4YEHMsI CBOMCTB
BEIIECTB M XUMUYECKUX PEaKINif; €CTECTBEHHO-HAYYHbIC METO/IbI TO3HAHUsI — HaOJI0JIeHUE, U3MEpEHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE

Ner/n | HauMeHOBaHHE PasaeloB u Mopyns Konuuectso | [lpumeyanue (BO3MOKHOCTb
TeM IIPOrPaMMBl BOCITUTATEIbHON 4acoB HCIIOJIB30BAHHUS 110 TEME
MIPOrpaMMBbI ANEKTPOHHBIX (LHU(POBBHIX)
«IIIkOnBHBIN YPOK» 00pa3oBaTeNbHBIX
pecypcoB)

Pasznen 1. BeniecTBo 1 XMMHYECKHE peaKuU

1.1. | IloBTopeHue u yriayOieHHe | yCTaHOBJIIEHHE 5
3HAHWI OCHOBHBIX Pa3/IeNOB | JOBEPHUTEIHHBIX
Kypca 8 kjacca OTHOIICHUI MEXIY
YUYHUTENIEM U €To
YYCHUKAMH,

12




CTIOCOOCTBYIOMINX
MO3UTHBHOMY
BOCITPUSTHIO
yUYAIIMUCS
TpeGoBaHMi U TPOCHO
YUUTEII,
MPUBJICYCHUIO X
BHUMAaHUA K
o0CyXmaeMoii Ha
ypoke uHpopmanumu,
AKTMBH3ALNH UX
IMO3HABATEILHOM
IEATEILHOCTH

1.2.

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKUX PEAKIUI

1.3.

DNEKTPOTUTHYECKAS
aucconuanus. XuMUUECKHe
peaKIMu B pacTBoOpax

MHULUMPOBAHKE U
HOJJIEPKKA
UCCIIEI0BATENIBCKON
JeATeILHOCTH
IIKOJILHUKOB B paMKax
peanau3anul MU
UHIUBUIYaJbHBIX U
TPYIIOBBIX
UCCIIEI0BATENBCKUX
MIPOEKTOB, YTO JACT
HIKOJIbHUKAM
BO3MOXKHOCTh
npuoOpPECTH HaBBIK
CaMOCTOSATENILHOTO
penieHus
TEOPETUYECKOM
po0JIeMBbl, HABBIK
TeHEPUPOBAHUS U
ohopmieHus
COOCTBEHHBIX UIEH,
HaBBIK YBAXHUTEIHLHOTO
OTHOIIEHUS K 9yKUM
uziesM, opopMIEHHBIM
B paboTax qpyrux
HCCIeIoBaTelIeH,
HaBBIK ITyOJIMYHOTO
BBICTYIUICHUSI TTEPE]T
ayJUTOpHUEH,
apryMEHTHPOBAHUS U
OTCTauBaHHUS CBOCH
TOYKH 3PCHUS

Hudposas maboparopust
Releon, POII

udposas madoparopus
Releon, POII

Htoro mo pazueny

17

Pazgen 2. Hemeramisl 1 ux COCOIUHCHUA

2.1.

OOm1ast xapaKTepUCTHKA
XUMHUYCCKUX DJICMCHTOB

pUMEHEHHE Ha ypOKe
MHTEPAKTUBHBIX (OpM

Ennnas xomnekus LIOP
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VIIA-rpynnsl. ["anoressl

paboThl yyamumxcs:

2.2. | OO6mas XapaKTepuCTHKA MHTCIIICKTYIIbHBIX 6 Hudposast abopatopus
XUMHYECKHX IEMEHTOB HUIp, CTUMYITHPYIOIIIX Releon
VIA-rpynnsl. Cepa u eé HO3HABATEILHYIO

MOTHBAIUIO
COCAMHCHNA HIKOJbHHUKOB;

2.3. | Obmas JIUCKYCCHIA, KOTOPBIE 7 Hudposas naboparopus
XapaKTepUCTHKA JAI0T yYaluMes Releon, POIII
XMMHAYECKHX BO3MOKHOCTh
a5eMeHTOB VA- pPUOOPECTH OIBIT
rpynnsl. A3ot, pocdop BEICHHUA
U UX COCIMHEHHUS KOHCTPYKTUBHOTO

JIMajiora; rpymmnoBoi

2.4. Obwas paboThI I/IJIEIypa6OTbI B 8 Hugoypox
XapaKTCpuCTHKa napax, KOTOphI€ y4aT
XMMHAYECKHX IKOIBHNKOB
snemenToB [VA- KOMaHJIHOM paboTe u
TPYIIbL. YTIEPOa B3aUMOJICHCTBHIO C
1 KPEMHHH ¥ UX JAPYTUMH JIETBMU
COCAMHEHUS

Htoro mo pazneny 25

Paznen 3. MeTauiel 1 UX COSUHCHUS
3.1. OOm1re cBOMCTBa METAJUIOB | WHUIIMUPOBAHUE U 4 [ndposas naboparopus
MOIePKKA Releon, PO, Equnas
HICCIIEI0BATENBCKOM komrexuust LOP
JESITebHOCTH i
3.2. | Baxueiimme MeTAIIBl M UX | HIKOJHHUKOB B paMKkax | 16 http:/mriya-

COCANHCHUA

peanu3anui MU
UHIUBUIYaTbHBIX U
TPYITIOBBIX
MCCIIEI0BATELCKUX
MIPOEKTOB, YTO JACT
HIKOJIbHUKAM
BO3MOKHOCTh
npuoOpPECcTH HaBBIK
CaMOCTOSITEILHOTO
penieHus
TEOPETUUECKOU
po0JIeMBbl, HABBIK
TeHEPUPOBAHUS U
oopmnenus
COOCTBEHHBIX HICH,
HaBBIK YBAXKHUTEIHLHOTO
OTHOIIEHUS K 9yXKUM
uziesM, opopMICHHBIM
B paboTax qpyrux
HCCIIeIoBaTeICH,
HaBBIK MyOJIMYHOTO

urok.com/categories/himiya/
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BBICTYIUJICHUS TIEpe]
ayJUTOpHEH,
apryMEeHTHPOBAHUS U
OTCTaWBaHMS CBOCH
TOYKH 3PEHUS

Hroro no paszueny:

20

Paznen 4. Xumus u okpyxaromiasi cpeia

4.1.

BemecTBa u MaTepuansl B MPUBJICYCHUEC

JKU3HU YEJIOBEKA BHUMAaHUS
MIKOJILBHUKOB K
LEHHOCTHOMY aCHEKTY
U3y4aeMbIX Ha YpOKax
SIBIICHWH, OpTaHUu3aIUsl
uX paboThI ¢
MOJTy4aeMoi Ha YpoKe
COIMaJIbHO 3HAYUMOM
uHpopmammei —
WHHUIUUPOBAHUEC €€
o0cyxIeHus,
BBICKA3bIBAHUSA
YYAIIMHUCS CBOETO
MHEHHS 10 €€ TIOBOJY,
BbIpa0OTKHU CBOETO K
Hell OTHOIIEHUS

PDII, http://mriya-
urok.com/categories/himiya/

Htoro no pazueny:

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB
I10 [TPOTPAMME

68

IHoypouHoe niiannpoBanue « XuMHsD

HpnMeqaﬂne K TEMATHYCCKOMY IVIAHUPOBAHUIO:

CoxpauleHHble 0003HAYEHHUS] TUIIOB YPOKOB!

1.

2
3
4.
5

YHWH3 — ypok u3y4eHus HOBBIX 3HAHMI;

V33 — ypok 3akpernieHus 3HaHUi;

KY — xoMOuHUPOBaHHBIN YpOK;

YOUC3 — ypok 000011IeHNS U CUCTEMATH3AINN 3HAHU;

YK — ypok KOHTpOJIS.
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Ne HaumeHoBaHue pa3iesioB M TeM YPOKOB Koum Tun IIpumeuyanue
n/n YecTB | ypoOKa
)
4yacoB
1 | [lepuoauueckuii 3akoH. [lepuoauueckas cucrema 1 YOUCs3
XUMHUYecKuXx diemeHToB M. Y. MenaeneeBa
2 | 3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB XUMHUECKUX 1 YOUCs3
AJIEMEHTOB TEPBBIX TPEX MEPUOIOB
3 | Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX 1 YOUC3
BEIIECTB
4 Buapl XuMu4eckoi CBS3M U TUITBI KPUCTATUITMUECKUX 1 YOUC3
peLETOK
5 | Konrponbnas padora Nel no teme «IloBTopenue u 1 YK
yriayOJieHre 3HaHUH OCHOBHBIX pa3/ieioB Kypca 8
KJIacca
6 Knaccudukanus XuMHIeCKUX peakiyfi 1mo 1 YHUH3
pa3IMYHBIM IPU3HAKAM
7 | TloHsiTHE O CKOPOCTH XUMHUYECKOU PEaAKIHH. 1 YUH3
IToHSTHE 0 TOMOTEHHBIX M F€TEPOTSHHBIX PEAKIIHSIX
8 | IlonsTHe 0 XMMHUECKOM paBHOBecuU. DaKTOPHI, 1 KY
BITUSIFOIIUE HA CKOPOCTh XUMHUYECKOUN peakinu U
TM0JIOKEHHNE XMMHUYECKOTO PAaBHOBECHS
9 | OKuCIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIIUU 1 KY
10 | Teopust 31€KTPOTUTUYECKOMN TUCCOLUALINH. 1 KY
CunbHBIC U cl1a0ble QJIEKTPOJIHUTHI
11 | MoHHble ypaBHEHHUs peakluit 1 KY
12 | Xumuueckue CBOHCTBA KUCIOT U OCHOBaHMI B CBETE 1 KY
MIPEJCTABICHUI 00 SIEKTPOIUTHIECKOM
JUCCOLIMAIIIU
13 | Xumudeckue CBOMCTBA COJICH B CBETE 1 KY
MIPEJICTAaBICHUMA 00 IIMEKTPOIUTUYECKOM
JMCCOTIMAITIHT
14 | TlonsTue o rugposn3e coien 1 KY
15 | O60061meHre u cucTeMaTu3anys 3HaHUN 1 YOUC3
16 | IIpaxTuueckas padora Ne 1. «Pemenue 1 ¥33
HKCIIEPUMEHTAIBHBIX 33129
17 | KontponbHas pabota Ne2 o teme 1 YK
«DNEeKTPONUTHYECKAs TUCCOIHAIINSI. XUMUYECKUE
pEaKIu B pacTBOPax»
18 | OGmas xapakTepuCcTHKa TajJoreHoB. XUMHUUECKHe 1 YHUH3
CBOICTBA Ha MPUMEPE XJI0pa
19 | XnopoBogopon. ComnsiHas KUCTIOTa, XUMUYECKUE 1 KY
CBOMCTBA, NOJIyY€HUE, IPUMEHEHUE
20 | Ilpaktnueckas pabota Ne 2 o reme «Ilonyyenue 1 Y33
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COJISTHOM KHMCJIOTBI, U3y4YE€HHE €€ CBOMCTBY»

21

Beruucnenus no ypaBHEHUAM XUMHUYECKUX PEAKLIAM,
€CJIM OJIMH U3 PEAareHTOB J]aH B U30BITKE

KY

22

OOm1ast xapakTepucTHKa 31eMeHTOB VIA-rpynisl

YHWH3

23

Annorponssle Moaudukanuu cepsl. Haxoxnenue
cepbl U €€ COCIMHEHUH B IpUpoae. XUMUYECKUE
CBOICTBA CEPhI

KY

24

CepoBoaopo/i, ctpoeHne, GU3NIECKUe U XUMUIECKUE
CBOICTBa

KY

25

Oxcunst cepol. CepHas KHCIOTa, (PU3HUECKUE U
XHUMHAYECKHE CBOWCTBA, TPUMCHCHHE

KY

26

XUMUYECKUE peaKkliny, JIexKallue B OCHOBE
IIPOMBIIIJIEHHOTO CIIOCO0a MOIY4YEeHHs CEpHON
KHCIIOTBI. XUMHUYECKOE 3arpsi3HEHUE OKpYsKarolen
CpeJibl COCIMHEHUSIMU CEPBI

KY

27

Brrunciienue MaccoBoO¥ J10JIU BBIXO/A MTPOAYKTA
peakiuu

KY

28

OO1w1ast XxapaKTepUCTHKA 3JIEMEHTOB V A-TpymIibl.
A30T, pacupocTpaHeHue B IpUpoJie, PU3NYECKUE U
XMMUYECKHE CBOWCTBA

KY

29

AmMHEaK, ero Gu3NIecKrue 1 XMMUYECKHe CBOWCTBA,
II0JIyYE€HUE U IPUMEHEHHE

KY

30

[IpaxTuueckas padora Ne 3 o reme «llonyuenue
aMMMaKa, U3y4eHHE ero CBOMCTB»

v33

31

A3OTHas KUCIIOTa, €€ (PU3MUSCKHUe U XUMUICCKUE
CBOICTBa

YHWH3

32

Hcnonb30BaHne HUTPATOB U COJIE aMMOHHSI B
KayecTBE MUHEPAJIbHBIX y100peHni. XuMHu4yeckoe
3arpsi3HEHUE OKPYKalolIel cpebl COETUHEHUSIMU
azoTa

KY

33

dochop. Oxeun dhocdopa (V) u pochopnas
KHCJIOTAa, (1)I/ISI/I‘~I€CKI/IC U XUMHUYCCKUC CBOfICTBa,
TIOJTyYCHHE

YHUH3

34

Ucnons3zoBanne GpocdaToB B Ka4eCTBE MUHEPATHHBIX
ynoOpeHuit. 3arpsisHeHue IPUPOJIHOM cpe/ibl
dbocharamu

KY

35

Yrnepon, pacnpocTpaHeHue B Ipupojie, Pu3ndeckue
U XUMHUYECKUE CBOUCTBA

KY

36

Oxcupl yriaepoaa, ux pusnyeckue u XuMHU4ecKue
CBOMCTBA. DKOJOTHYECKHE MPOOIEMbl, CBSI3aHHBIE C
okcujoM yriepoaa (IV)

KY

37

VYrospHaa KUCIOTa U €€ COJIU

KY

38

ITpakTuyeckas padora Ne 4 o teme «llomyuenue
yriekucioro raza. KagectBeHHas peakuus Ha
KapOOHAT-MOH»

v33

39

HepBOHaanILHBIe IIOHATHS 00 OpTraHUYCCKUX
BCIHICCTBAX KAK O COCAMHCHUAX YIJICpOJa

KY

40

KpCMHI/Iﬁ n €ro COCAMHCHU

YHUH3
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41 | IIpaktuueckas padota Ne 5. Pemenue 1 V33
3KCIIEPUMEHTAIBHBIX 33Ja4 N0 TeMe «BaxkHenmmue
HEMETAJIJIbl U UX COCJIMHEHUS
42 | KonrponbHas padora Ne3 o teme «Baxneimne 1 YK
HEMETAJIJIbl U UX COCJIMHEHUS
43 | OOmras xapakTepUCTUKA XUMHUYECKHUX dJIEMEHTOB — 1 YUH3
MeTaiioB. MeTtannuyeckas CBsI3b U METAJIMYECKast
KpUCTaJUIM4ecKas peimérka. Gusnyeckue cBONUCTBA
METaJIJIOB
44 | XuMHUYECKHE CBOMCTBA METAJJIOB. 1 KY
DJIEKTPOXUMHUYECKUH Psijl HATPSHKEHU METaJllIoB
45 | Obume crocoOsI mory4eHust MeTamioB. CIuTaBbl. 1 KY
Boruncnenus no ypaBHeHUSIM XUMHUYECKUX PEAKIIUM,
€CJIM OJIUH U3 PEareHTOB COJCPIKHUT MPUMECH
46 | [loHsATHE O KOPPO3UH METAJLIIOB 1 KY
47 | lemo4Hble METAJLIBI 1 KY
48 | Okcuapl ¥ THIPOKCHIBI HATPUS M KaTUsI 1 KY
49 | lllemoyHO3eMEIIbHBIC METAJLIbI — KA U MarHUH 1 KY
50 | BaxxHelimme coeTMHCHUS KAbIUs 1 KY
51 | O0oOmenne u cucTeMaTU3alHsL 3HAHAI 1 YOUC3
52 | XK&cTkocTh BOBI M CIOCOOBI €€ YCTpaHEeHHUs 1 KY
53 | Ilpaktuueckas pabora Ne 6 o teme «KECTKOCTH 1 V33
BOJBI U METOABI €€ YCTPAHECHUS»
54 | AnroMuHuMiA 1 KY
55 | AmdorepHbie CBOMCTBa OKCHAA M THIPOKCHAA 1 KY
56 | XKenezo 1 KY
57 | Oxcunpl, ruapokcuasl u comu xkenesa (II) u xxenesa 1 KY
(U]
58 | O0oOmEenne U cucTeMaTU3aIHAS 3HAHNAI 1 YOUC3
59 | Ilpaktuueckas pabora Ne 7. Pemenue 1 v33
AKCIEPUMEHTAIBHBIX 3371a4 N0 TeMe «BaxkHenmme
METaJIJIbl U UX COETUHEHUS»
60 | BerumcieHus no ypaBHeHHSIM XUMUYECKUX PEAKIIHIA, 1 KY
€CIIM OJIH U3 PeareHTOB JaH B U30BITKE WIH
COJICP)KUT TIPUMECH. BeIUMCIICHHST MacCOBOM JI0TTU
BBIXOJIa MMPOJIYKTa peakluu
61 | OGoOIeHne u cucTeMaTH3aIys 3HAaHUH 1 YOUC3
62 | KonrponbHas pabota Ned o teme «Bakneimue 1 YK
METAJITBI U UX COCTMHCHUS
63 | BemecTBa 1 MaTepuansl B IOBCEAHEBHON KU3HU 1 KY
YeJI0BeKa
64 | XuMudeckoe 3arpsi3HeHHE OKpY>Karollen cpebl 1 KY
65 | Poip XuMHM B peIICHNH SKOJIOTHYECKHUX PoOIeM 1 KY
66 | PesepBHBIl ypok. O000IIEHHE U CHCTEMATH3AIINS 1 YOUC3
3HAHUU
67 | PesepBHBIii ypok. OO00IIEHHE U CHCTEMATH3AIUS 1 YOUC3
3HAHUU
68 | PesepBHBIii ypok. O000IIEHNE U CHCTEMATH3AINS 1 YOUC3
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\ 3HAHUU
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JIucT nomoJiHeHui 1 M3MEeHEeHu

Xumus, 9 Kiaacc

Jara XapakTepucTUKA U3MEHEHU I PexkBU3HUTHI Iloanucey auna,
BHeCEeHHUSI JOKYMEHTA, BHeCIIEro 3anuch
U3MEeHeHn KOTOPbIM
3aKpeIvieHo
H3MeHeHHne
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