MyH#unMnaibHoe 0011e00pa3oBaTeIbHOC YUPEKICHUE
«3BEHHUTOBCKas cpeaHsis o0meoOpazoBarenpHas mkomaa N 1y

(MOY «3enurosckas COIL Ne 1»)

AHHOTaNUsA K padoyeil mporpaMme y4eOHOro npeamera « XuMus» 8 — 9 Kjaccol

Pabouas nporpamma yuebHOro npeameTa « XUMHUs» 00s13aTeIbHON MPEAMETHON 00IacTH
«EcTecTBeHHO-Hay4HBIE TpenMeTh» pa3zpaborana Ha ocHoBanuu 1. 3.1. ®I'OC OO0, DOIT
00O wu peanusyetcs 2 roaa, ¢ 8 mo 9 knacc, B COOTBETCTBHH C Y4COHBIM TUIAHOM OCHOBHOTO
o6iero oopazoBanus MOV «3senurosckast COL Ne 1 (5-0nesnas yuebnas nedens).

Pabouas mporpamma pazpaboTaHa rpymnmoil yuuresneil B coorBeTcTBuM ¢ llonoxeHnuem o
pabounx mporpaMmax M ONpeAessieT OpraHU3alri0 00pa30BATENBHON NEATEILHOCTH YUUTEIEeM
10 y4eOHOMY TpeAMETY «XUMHUS».

B paboueii mporpamMe copep)karcsi OCHOBHBIE JMHMU COAEPIKAHHUA HPOTrpaMMbl IO
yuyeOHOMY npeamery «Xumus» B 8 — 9 kmaccax: 8 knacc — «llepBoHauanbHble XMMHUYECKHUE
HNOHATHAY, «BakHele NpeACTaBUTEIN HEOPTaHNYECKUX BEIECTBY, «llepuoandeckuil 3aK0H u
[lepuoanueckast cucremMa xumuueckux saemeHToB J[.M. MenneneeBa. CtpoeHne aTOMOB.
Xumuueckasi cBa3b. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIE peakuuny; 9 kimacc — «BemecTBo u
XUMHYecKas peakius», «Hemeramnsl m uX coeauHeHUs», «MeTaiibl U UX COCTUHEHHUS»,
«XUMUS U OKPY’KaIOLIAsl CPesiay.

Pabouass mporpamMma ywyebHOoro mpenmera «Xumus» spisercs dacteio OOII OOO,
ONPEAEISAIONICH:

COJICpXKAHUE;

IUTAHUPYEMBbIE Pe3yIbTaThl (JINYHOCTHBIE, METANPEAMETHBIE U IPEIMETHBIE);

TEMaTU4YeCKOoe IUIAHUPOBaHME C y4yeToM palbouell mporpamMMbl BOCIUTAHUS U BO3MOKHOCTBIO
ucnosb3oBaaus DOP/LIOP.

Pabouast mporpamma 0OCyX/€HAa W TPUHSATA PEIICHHEM METOJMYECKOTO OOBETUHCHHUS
yUUTENeH EeCTEeCTBEHHO-HAYYHbBIX AMCIMIUIMH U COIJIACOBAaHA C METOAMCTOM, 3aMECTUTENIEM
nupektopa o YBP MOV «3senurosckass COLI Ne 1» u yrBepxkaeHa aupekropom MOY
«3Bennronckast COILI Ne 1.
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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs COCTABICHA HA OCHOBE
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTENbHON IMPOrpaMMbl OCHOBHOTO
oOmiero oOpaszoBanusi, npencrapieHHbIx B PI'OC OO0, a taxke Ha ocHOBe (eaepaibHON
pabouell mporpaMMbl BOCIIUTAHUS U € Y4ETOM KOHIENLUHU NpenojaBaHus yueOHOro mnpeaMera
«Xumusi» B 00pa3oBaTeNbHbIX opranu3aiusiax Poccuiickont denepammm.

[Iporpamma mo xuMuu JIa€T MpeACTaBICHHE O ILeNsAX, oOmed crpareruu oOydeHus,
BOCIIUTAaHUSI W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU Y4eOHOrO IpeaMeTa, YCTaHABIHBAET
00s3aTeNbHOE NPEIMETHOE COZAEpKaHUE, MPeyCMaTpPUBAET paclpeaesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHUE 110 pa3jieiaM U TeMaM MpOrpaMMbl 110 XUMHUH, ONPEEIIIeT KOJINYECTBEHHbIE
U KauyeCTBEHHBIE XapaKTEPUCTUKH COJEPKAHMS, PEKOMEHAYEMYIO IIOCIEA0BATEIbHOCTD
W3YYEHUS XUMHUU C YU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaroluXcsi, ONpeaessieT BO3SMOKHOCTH MpeMeTa A
peanu3anuy TpeOOBaHUI K pe3yIbTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTEeNIbHOW MPOTPaMMBI Ha
YpOBHE OCHOBHOTO 00111eT0 00pa30BaHMs, a TAKXKEe TPEOOBAHMI K Pe3yIbTaTaM O0y4eHUST XUMUHU
Ha YypOBHE ILeleld HW3y4eHUs MpeaMeTa M OCHOBHBIX BHJIOB YueOHO-TIO3HABATEIHbHOM
JeSTENBHOCTH 00Y4aroIIerocst o OCBOEHUIO y4EOHOTO COJIep KaHuUs.

3HaHUE XUMHH CIYXKHUT OCHOBOU 1 (hOPMUPOBAHMSI MUPOBO33pEHHS 00yUJaIOLIerocs, ero
MPEICTABICHUH O MAaTEpPUAIBHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MIPeICTaBICHUS] O B3aMMOIIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MPHUPOJIE, O MYTAX
peuieHuss 100adbHBIX MPOOJIEM  YCTOMUMBOIO pa3BUTHsS 4YEJIOBEYECTBA — CBIPHEBOIA,
9HEPreTUYECKOM, MUIIEBOM U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peaau3ald BO3MOXHOCTEH M caMopa3BUTHS U (OpPMHUPOBaHUS
KYJIbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  HMX  CAMOCTOSITENBHOW  y4eOHON  JeATeNbHOCTH,  AKCIEPUMEHTAIBHBIX U
HCCJIEIOBATEeIbCKUX YMEHHUI, HEOOXOOUMBIX KaK B IIOBCEJHEBHOM JKHM3HM, TaK U B
npoQecCUOHATILHOM 1A TEIbHOCTH;

3HAaKOMHUT CO CHEUU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIs/]a HA €IMHCTBO NMPUPOABI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TalloM B OPMUPOBAHUU
€CTECTBEHHO--HayYHOH IPaMOTHOCTH 00 y4aroIIuXcs;

CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSAM, K MPHUPOJIE, K YEJIOBEKY, BHOCUT CBOH BKJIaJ] B SKOJOIMYeCKoe 0OpazoBaHHE
o0yJaromuxcs.

JlanHble HampaBlieHHs B OOyYE€HUH XMUMHUHM OOECIedMBAIOTCS CHEIU(PUKON colepiKaHus
y4eOHOro mpeaMeTa, KOTOpBIA SABISETCS MEJarorn4eckd aJanTUPOBAaHHBIM OTpakKeHHUEM
0a30B0il HAYKH XUMUU HA ONPEIEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa30BaHMS OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMUMUCs CUCTEMBI NIEPBOHAYAIBHBIX MOHATHH XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUHU.

CrtpykTypa copepxaHHsl MPOrpaMMbl IO XMMHU c(HOpMHpPOBaHAa Ha OCHOBE CHUCTEMHOI'O
noaxona k e€ usydeHuro. CojepaHue CKIAAbIBACTCA U3 CHUCTEMBbl MOHATUH O XUMHYECKOM
9JIEMEHTE U BEILIECTBE M CHCTEMbl MOHATUH O XuUMHUYecKoW peakuuu. OOe 3T CUCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO NPHHLMILY I1OCIEI0BAaTEIILHOTO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMMUH;

— Y4EHHsI O CTPOCHHH aToMa U XMMHUYECKOH CBSI3H;

— MpeCTaBICHUH 00 MEKTPOIUTUYECKON TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEOBATEILHO OT OJHOTO YPOBHS K JPYromy,
BBINOJIHAS (YHKUMU OOBACHEHHs] U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 IPUMEHEHHS U MOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe NpOrpaMMbl IO XUMHH CIOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHUS O
XMMHMYECKON COCTaBIIIOLIEH HAydHOM KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOM IIPHUPOJBI,
LIEHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAaHHIO U METOAAM MO3HAaHUA B Hayke. M3ydeHue xumMnn
IIPOUCXOIUT C TPUBICYCHHEM 3HAHUI M3 paHee U3YYEHHBIX Y4YEOHBIX IPEIMETOB:
«Oxkpyxatomuit Mup», «bruonorus. 5-7 knacce» u «Pusuka. 7 Kiaacey.

[py u3yueHnn XUMUU TPOUCXOIUT (HOPMUPOBAHKIE 3HAHUI OCHOB XUMHUYECKOM HAyKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOMN NeATEIbHOCTH YeJOBeKa U KaK OJHOIo
13 KOMIIOHEHTOB MHUPOBOW KyJBTYpbI. 3ajJadya y4eOHOro mnpeaMera COCTOMT B (hOpMUpPOBaHHU
CUCTEMBl XMMHYECKHX 3HaHUM — Ba)KHEHIIMX (DaKTOB, MOHITHH, 3aKOHOB M TEOPETHUYECKHUX
MIOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
MIPUOOIIEHNN K HAyYHBIM METO/IaM IO3HaHUS [IPU U3YYEHHUH BELLECTB U XUMUYECKUX PEaKLUi, B
(GbopMHUpOBaHMM ¥ pPa3BUTUU I[IO3HABATEJIbHBIX YMEHUH M UX NPUMEHEHUH B Yy4eOHO-
MI03HABATENBHON M yueOHO-HCCIIEeI0BATENbCKOM AEATEIbHOCTH, OCBOCHUU NpaBUil 0€30MacHOro
o0paleHns C BEIECTBAMU B TIOBCEAHEBHON KU3HH.

[Ipy u3ydyeHHHn XUMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Ba)KHOE 3HAUECHHE
puoOpeNn Takue Leu, Kak:

— (opMHUpPOBaHHE MHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BAHHUIO,
COTPY/AHUYECTBY, CaMOCTOSTCIIBHOMY MPHHATUIO PEILICHUH, CHOCOOHOM aJanTHpOBAaTBCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KHU3HU;

— HampaBJICHHOCTh OOYyYeHHUs Ha CHUCTEMaTHYecKoe mpuoOiieHrne oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ IO3HABaTEJIbHOM  JEATENbHOCTH,  HAy4YHBIM  METOAAM  IO3HAHUS,
(hopMUPYIOIIUM MOTHBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecrieueHne YCJIOBHM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO OOYUYaIOIIUMHUCS OTBITa
pa3zHOOOpa3HON N1eATENbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE /IS pa3IMUHBIX BUJOB JAESTEIbHOCTH;

— (hopmupoBanue obmel QpyHKIMOHATBHONW U €CTeCTBEHHO-HAYYHOU I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh M OLICHMBATh SIBJICHUS OKPY)KAIOLIET0 MMpa, UCIONb3ys 3HAHUS U
OTBIT, TIOJIyYECHHBIC MPH W3YYEHUH XHMHH, MPUMEHATh WX NpPH PEUICHHH TMpodieM B
MOBCEAHEBHOM KM3HU U TPYAOBOU AEATEIBHOCTH;

— (GopmupoBaHue y 00y4aromUXCsl T'YMAHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTH
XMUMHUYECKUX 3HAHUN JJI1 BBIPAOOTKU SKOJIOTMYECKH LIEeJIecOO00pa3HOTro NOBENEHHS B OBITY U
TPYAOBOM IEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 370POBbSl M OKPYXKAIOIIEH MPUPOIHON
Cpenbl,



— pa3BHTHE MOTHBAIMU K 00YYCHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
npodWIs U HAITPABICHHOCTH JATbHEHIIIET0 00 yUCHHUS.

OO1ee yuciio 4acoB, OTBEACHHBIX IS M3YYCHHS] XMMHUA Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanusi, cocTaBisieT 136 yacoB: B 8 kimacce — 68 gacoB (2 yaca B Heselno), B 9 kimacce — 68
yacoB (2 yaca B HE/ICIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHayajbHBIC XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HU YelOBEeKa. XHMHUSA B CHCTEME HayK. Tena u
BelecTBa. dusnmyeckue CBONCTBAa BEHIECTB. ArperatHoe cocTositHue BemiecTB. [loHsatue o
METO/aX MO3HaHMs B XUMHH. YHCThIE BelecTBa U cMecu. CrIocoOBI pa3iesieHus: CMECe.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMUYECKHX 3JIE€MEHTOB.
[IpocTeie U cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunyeckass @opmyna. BajleHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTEIbHAs aTOMHas Macca. OTHOCHUTEINbHAS. MOJIEKYIIsIpHAs
Macca. MaccoBas 105151 XMMUYECKOTO 2JIEMEHTA B COEIMHEHUH.

KomnuectBo BemectBa. Monbk. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
qucia CTPYKTYPHBIX €AMHUI] BelecTBa. PacuéTel o popmynaM XUMUYECKUX COSIMHEHHH.

@usnyeckue U XMMHUYECKHUE SIBJICHHUS. XUMUYECKas peakiuss U €€ INPU3HAKU. 3aKOH
COXpaHEHMs MAacChl BelleCTB. XuMuueckue ypaBHeHus. Kiaccudukanus XuMUYeCKUX peakiuil
(coenuHeHMs, pa3I0KEHUs, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYO0M, mpaBuwiamMu paboThl B JabopaTopuu U HpuéMamu
oOpamieHus ¢ 1abopaTOpHBIM OOOpPYIOBAaHUEM, M3yYCHHE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOIIOIeHne (pr3ndecKkux (TUIaBJIICHHE BOCKA, TASTHHUE JIb/IA,
pacTHpaHue caxapa B CTYNKE, KHUTICHHE U KOHJEHCAIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEHCTBUE MEJIa C KUCIIOTON) ABJIEHUH, HaOII01eHUE
W ONHCAaHWE TMPU3HAKOB MPOTEKaHWs XHUMHUYECKHUX peakuuid (pas3jioxeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHCIOTHI C XJIOpUIOM Oapusi, paszioxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWU, B3aUMOJICHCTBHE jkene3a ¢ pactBopom comu menu (ll), m3ydenme cmoco6oB
paszenieHus CMeceil: ¢ MOMOIIbI0 MarHurta, (GUIbTPOBAHHE, BbINAPUBAHUE, JAMCTUILIALINA,
xpomarorpadus, TpOBEIECHHE OYUCTKH IOBAPEHHOM CONM, HAOMIOJEHHE U OIUCAHHE
pEe3yJIbTaTOB MPOBEJIEHUS OIbITA, WUIIOCTPUPYIOLIErOo 3aKOH COXpPAaHEHHUS MAacChl, CO3/IaHUE
MoJienieil MOJIeKy I (IIapOCTePKHEBBIX ).

Baskneliue npeacTaBuTe M HEOPraHUYECKHUX BelECTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37aeMEHT M IpPOCTOE BEIIECTBO.
Haxoxnenue xucnopoja B mpupoje, Gu3ndeckue U XMMUYECKHUE CBOWCTBA (peaKlUuy TOPEHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CrocoObl TOMy4eHHS KHCIOpoJa B J1adOpaTopuu U
poMblieHHOCTH. KpyroBopoT kuciopoaa B mpupone. O30H — aioTpomnHasi MOAUGUKALUS
KHCJIOPO/A.

TeroBoit 3¢pdekT XUMHUECKONW peakluH, TEePMOXMMHUYECKHUE YypaBHEHMs, 3K30- U
SHAOTEPMHUUYECKUE peakuuu. TOIMBO: yroib M METaH. 3arpsi3HEHUE BO3yXa, YCHUIICHUE
MApPHUKOBOTO AP eKTa, pa3pyLIeHHe 030HOBOTO CIIOS.

Bonopon — snemeHT M mpocroe BemiecTBo. HaxokaeHue BoaOpoAa B NPHUPOJE,
(u3nueckre U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI MmoyueHus. KucioTsr u comnu.

MossipHblid 006EM Ta30B. PacuéTsl MO0 XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BoAbpl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBIIICHHbIE PacTBOpPbl. PacTBOpUMOCTh BellecTB B BojJe. MaccoBasi 10Js BEUIECTBA B
pactBope. XumHuueckue cBoiicTBa BoAbl. OcHOBaHUA. Poiib pacTBOpOB B MpHUPOAE U B KHU3HU



yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OxpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukauus neopranmdyeckux coeanneHuid. Oxcuapl. Kiaccudukanuss OKCHIOB:
cojeoOpa3zymome (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpaszyrone. Homenkiatypa
okcu10B. PU3NUECKUe U XMMHUYECKHE CBOICTBa OKcUI0B. [losyueHne okCuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiatypa ocHoBaHui. Pu3MyecKMe M XHMHUYECKHE CBOMCTBAa OCHOBaHWM. IlomydyeHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. OU3ndeckue U XUMHUECKUE
cBoMcTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bekeroBa. Ilonydenne Kucior.

Comu. Homenknarypa coneil. @uzndeckne U XUMUYECKUE CBoMcTBa cosel. Ilomyuenue
COJICH.

I'enetnueckas cBA3b MEXKAY KjacCaMi HEOPraHUYECKUX COETMHEHUH.

Xumuueckuii IKCnepuMeHm:

KayeCTBEHHOE OIpEJIeJICHUEe COACP)KaHUs KUCIOpOoaa B BO3JyXe, MOJydeHue, coOupaHue,
pacno3HaBaHUE M HM3YyYEHHUE CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aMMOJACHCTBHS BEILECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHMSI U NpEKpalleHus TopeHus (moxapa), 03HAaKOMIICHHUE C
o0Opa3llaMyd OKCHIOB U ONKMCAHHE WX CBOICTB, IMONY4YCHHE, COOMpaHUE, paclo3HaBaHUE U
H3yYeHHE CBOWCTB BOjOpoja (ropeHue), B3ammojeiicTBue Bojopoma ¢ okcumom wmeau (1)
(BO3MOXXHO MCITIOJIb30BaHME BHJEOMAaTepUalioB), HaOIr0IeHHEe 00pa3loB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHue OCOOEHHOCTEM pacTBOPEHUS BELIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBUE BOABI C MeTa/UlaMU (HaTpueM U KalbliueM) (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPHUAIIOB), UCCIE0BaHNE O0pa3l[0OB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaO/II0/IeHNe M3MEHEHHs] OKpPAacKd WHIUKATOPOB B PACTBOPAX KHUCIOT U ILEJIO0Yel, M3ydyeHue
B3aumoieiictBust okcuna menu (Il) ¢ pactBopoM cepHO#l KHCIOTBI, KHCIOT C MeTallJlaMH,
peakuuii HEUTpaau3aluu, MOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajlla IPYTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Bakuelue
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

IMepuoanyeckuii 3axkon u Ilepuoanueckasi cucrema xummuuyeckux 3jaemenros . W.
MenpaesieeBa. CtpoeHne aToMOB. XUMH4YeCKasl ¢BA3b. OKHCINTEIBbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBpie TOMBITKH KJIACCU(UKALMKA XUMHYECKHX dyeMeHTOB. [loHsiTHe o rpynmax
CXOIHBIX JIEMEHTOB (IIETIOYHBIC U MIETIOYHO3EMENbHBIE METAJUIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl).
DneMeHTBI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCU/IBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckass cuctema XuMHU4YecKux »daeMeHtoB J[. U.
MenneneeBa. Koporkonepuoanas u JumHHONEpuoaHas ¢opmbsl lleproanyeckoid cucTEMbl
xumuueckux ssiemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DU3WYECKUNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX snep. M3ortombel. Onextponbl. CTpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MepBhIX 20 XUMHUECKHUX 31eMEHTOB [leproandeckoil CUCTEMBI
J. W. MengeneeBa. XapaKTepUCTHKAa XHWMHUYECKOTO »3JEMEHTa IO €ro IMOJIOKEHUIO B
[lepnonnueckoii cucreme [l. 1. Menneneena.

3aKOHOMEPHOCTU W3MEHEHHUS paJnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOJaM.



3nauenue [lepuonnyeckoro 3akoHa u [leprognueckoil CUCTEMBI XUMUYECKUX AJIEMEHTOB
JUISl pa3BUTUA HayKH U npakTuku. [[. M. Mennenees — y4€HbIl U IpakJaHUH.

Xumunyeckas CBS3b. KoBasienTHas  (mosiipHass W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUUECKHUX 2JIEMEHTOB. VIOHHAsI CBSI3b.

Crenenp  okucneHusi. OKHUCINUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Ipouecchbl
OKHCJICHHUS U BOCCTaHOBJICHUs. OKHCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0pa3lOB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE T'HIPOKCH]IA
LMHKA C PAacTBOPAMH KHCIOT U IIEJIOYEH, NPOBEACHUE OINbBITOB, WLIIOCTPUPYIOIIMX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUI (TOPEHUE, PEAKLINU PA3JI0KEHUS, COETUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3YUYEHUU XMMUU B 8 KJlacce OCYIIECTBISETCS
4yepe3 MCMOJb30BaHME KaK OOLIUX €CTECTBEHHO--HAyYHBIX IIOHATUH, TaK W MOHSTHH,
SIBJIAFOILMAXCS. CACTEMHBIMH JUUIS1 OTACJIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'O LIUKJIA.

OOme ecTecTBEHHO--Hay4YHbIE IOHSATHS: HAaY4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHalIMW3,  CHUHTE3,  KilaccUpuKauus,  MNEPUOJUYHOCTb,  HAOJIOJEHUE,  DKCIEPHUMEHT,
MOJIEJIMPOBAaHNE, U3MEPEHNE, MOJIEIb, SIBIICHHE.

®dusuka: MaTepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIbI,
PaANOaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUYECKUH 3apsjl, BELIECTBO, TeNo, 00BbEM, arperaTtHoe
COCTOSIHME BEIEeCTBa, ra3, (pU3NyYecKue BEIWYMHBI, €IUHHIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIie.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpasbl, TOpPHBbIE MOPOJBI, MOJE3HBIE
HCKOIIaeMbl€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKas peakuus

[lepnonnueckuit 3akoH. Ilepmoaunueckas cuctema XuUMHYeCcKHX dieMeHToB J[. .
MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XMMHYECKHX
JJIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kalus, KaJbLUs U UX COEJUHEHUH B COOTBETCTBUM C
IIOJIO’KEHHUEM DIIEMEHTOB B [lepnondeckoil cucteMe 1 CTPOCHUEM X aTOMOB.

CrpoeHune BemiecTBa: BHJBl XMMHYECKOW CBSA3M. THIBI KPUCTANIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIMYECKONM PEIIETKM M BHJA XUMUYECKOU
CBSI3H.

Knaccudukanus M HOMEHKJIATypa HEOPraHHYECKHUX BeLIeCTB. XHMMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KJlaccaM HEOPraHWMYECKHUX COEIMHEHUH, reHeTHYecKas
CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XMMUYECKHX pEaKLUi MO Pa3IMYHbIM MPHU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, N0 H3MEHEHHMIO CTEleHen
OKHCJICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO Y4YacTHUIO KaTajluzaropa). JK30- U
SHAOTEPMHUUYECKHUE PEAKIMH, TEPMOXUMHUECKUE YPaBHEHUS.

[Tonsitne o ckopocTn XUMHUecKor peakiuu. [ToHsATHE 00 OOpaTUMBIX M HEOOPATHMBIX
XMMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilondarue o
karanuse. [loHstne o xumuueckoM paBHOBecHH. DaKTOpbl, BIMAIOIIMNE HA CKOPOCTh
XMMHMYECKON PEAKIMH U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKUCIINTENbHO-BOCCTAHOBUTENFHBIE PEAaKIMM, SJEKTPOHHBIA OandaHC OKUCIUTENBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HHE YpPaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX
peaxiuii ¢ UCI0JIb30BaHHUEM METO/A MIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPONUTHL. KaTnonsl,
aHUOHBI. MexaHM3M [HCCOIMAllMM BEUIECTB C pa3jIMYHbIMM BHJAMU XHMHUYECKOH CBSI3U.
Crenenp aucconuanuu. CUIbHbBIE U CJIa0ble 3JIEKTPOJIUTHI.

Peakuun moHHOro oOMeHa. YCIIOBUS MPOTEKaHUs peakldii HOHHOTO OOMEHa, MOJHbBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUsS peakiuil. CBoicTBa KHCIIOT, OCHOBAHMHA M COJEH B CBETE
IPEICTABICHUH 00 H3JIEKTPOJUTHYECKOW Iuccoumanuu. KadecTBeHHbIE peakIMUd Ha HOHBI.
[TonaTHE O TUIPONU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOZAEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB —
METAJUIOB M HEeMeTauloB (rpadura W aiMasa), CJIOXKHBIX BEIIECTB (XJIOpUAA HATpHS),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMHMYECKONM pEakIMU OT BO3JIEHCTBUS pa3IMYHBIX
(akTOpOB, MCCIIEAOBAHUE SJICKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpOLECCa TUCCOLUAINN
KHUCJIOT, IIeJa0o4ed M coieil (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEO MATEpUANIOB), IPOBEICHHE
OIBITOB, WJUTIOCTPUPYIOIIUX NPH3HAKU NPOTEKAHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHHe
ocajJKa, BBIJCICHHE Tra3a, OOpa3oBaHWE BOJbI), OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, peakUuu pas3iokKeHHs, COCAUHEHHMS),
pacro3HaBaHHE HEOPraHMYECKHX BELIECTB C IIOMOIIBI0 KAauyeCTBEHHBIX pEAaKIMi Ha HOHBI,
pelIeHne HKCIIEPUMEHTaIbHbBIX 3a/1a4.

HemeraJibl M MX coeJUHEHUA

OOmast xapakrepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CTpoeHne W (U3NYECKHE CBOWCTBA IPOCTHIX BEHIECTB — TaJOTCHOB.
XUMHUYECKUE CBOMCTBa Ha NpuMepe xyopa (B3aUMOJEIHCTBHE C MeTajllaMH, HeMeTalljaMH,
menoyamu).  Xsopoogopoa. ConsiHas — KHCIOTa, XUMHUYECKHME CBOWCTBa, IOJyueHHE,
npuMeHeHue. JleiicTBre Xjiopa 1 XJI0poBOAOpO/ia Ha OpraHu3M desioBeka. Baxueiue Xmopuasl
U UX HaXO0XJICHHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUecKue CBOMCTBA MPOCTBIX BELIECTB —
KHUCJIOpOAa U cepbl. AJUIOTPOINHbIE MOJU(PHUKAIIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBa
cepel. CepoBogopos, CTpoeHue, (U3NYeCKHe M XHMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
MIPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KHUCIOTa, (PU3NYECKHE M XUMHUYECKHE CBOICTBA
(oOmue Kak MpencTaBUTENs Kiacca KUCJIOT M creuuduueckue). XHUMUYECKHE pPEaKIMy,
JeKallie B OCHOBE IPOMBIIUIEHHOIO croco0a MOoJydeHHs] cepHOW Kuciothl. llpumenenue
cepHoi KucioTsl. ColM CepHOM KUCIOTHI, KaUeCTBEHHAs peakiys Ha cyibgaT-uoH. Haxoxnenue
ceppl U €€ COEQUHEHHH B npupoAc. XHUMHUYECKOE 3arpsA3HEHUE OKpYXKalolleld Cpenbl
COEJIMHEHUSIMU Cepbl (KHCIOTHbBIE IOKIH, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapaktepuctuka 31eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHH OKHCIEHHA. A30T, pPACIpOCTpaHEHHE B MpHUpoJe, (GU3NYECKHE WU
XUMHYeckre cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHAK, €ro (pU3HUecKue 1 XuMHUUECKUe
CBOWCTBA, MOydeHHe u npuMenenue. Conu aMMOHUs, UX (PU3NYECKHEe U XUMHYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHHE,
¢usnyeckue M XHMMHYECKHE CBOMCTBa (0OlIMe Kak TNpeACcTaBUTeNs Kiacca KUCIOT U
cnenupuyeckne). Mcnoiap3oBaHWE HHUTPATOB W COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX



yao0peHuii. XuMHuecKoe 3arpsi3HeHHe OKpYKarolled cpeibl COeIMHEHUSAMHU a30Ta (KHCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3yXa, MOYBBI W BOAOEMOB). Docdop, ammoTpomHble MOIUPHUKAINNA
dbocdopa, puzndeckue u xumudeckue cpoiictBa. Okcup dochopa (V) u dhochopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, moiydeHue. Mcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPAITBHBIX yI00pEHUIA.

Obmas xapakTtepuctuka smeMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHS AaTOMOB,
XapaKTepHbIE CTENIEHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOJU(PHUKAINN, PACTIPOCTPAHEHUE B
npupoje, pu3ndeckne 1 XuMUIecKre cBorcTBa. Ancopomus. KpyroBopor yriepoaa B mpupoe.
Oxcupsl yriaepoaa, ux GU3NYecKUe ¥ XUMHUYECKHE CBOWCTBA, IEWCTBUE HA >KUBBIC OPTaHU3MBI,
MOJyYCHHUE W TIPUMEHEHHE. JKOJIOTMYECKHEe MPOOJIeMbl, CBs3aHHBIE ¢ okcuaoM yriepoaa (1V),
TUIOTE3a INI00AbHOTO MOTEIUICHHUs KJIMMaTta, MapHUKOBBIM 3QekT. YronpHas Kuciora u eé
comu, UX (pu3MYecKre M XMMHUYECKHE CBOWMCTBA, MOJIyueHHWE W TpuMeHeHue. KauecTBeHHas
peaknusi Ha  KapOoHar-MoHBL. ~ Vcmomb3oBaHwe — kKapOOHaToB B OBITY, MEAMIIWHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO0351CTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX Yriepoaa
(MeraH, STaH, STHWICH, alETHIEH, JTAaHOJN, TJHIEPHH, YyKCycHas Kuciora). [IpupomHbie
WCTOYHUKU YTJIEBOAOPOJOB (yroib, MPHUPOJAHBIM Ta3, HedTh), MPOAYKTHI HX HepepaboTKu
(6eH3uH), UX poJib B OBITY ¥ MPOMBIIUICHHOCTH. [ToHATHE 0 OMOTOTHYECKU BaXKHBIX BEIIECTBAX:
KHpax, Oelkax, YrieBoJaX — M HMX pOJM B JKU3HM 4YelloBeKa. MarepuaibHOE €IMHCTBO
OpPraHHYECKHUX M HEOPTaHMYECKHX COSTUHEHUIA.

Kpemuuii, ero ¢usndeckne W XUMHUYECKHE CBOWCTBA, TOJIYYEHHE M TPUMEHECHHE.
Coenunenus kpemHusi B mpupone. OOmue mnpeacrtaBieHuss o6 okcuae kpemuws (1V) u
KpeMHUEBOH kucioTe. CHIIMKATHI, UX UCIIOIH30BAHKE B OBITY, B IPOMBIIIIIEHHOCTH. BaxHeiiime
CTPOUTETFHBIC MaTepUalibl: KEepamMHuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobiembr
0€30MacHOr0 UCTOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEIHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

M3ydeHHe 00pa3loB HEOPTaHMUYECKUX BEUIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEIACHUE
KAaueCTBEHHBIX pPEaklUWi Ha XJOPUA-UOHBI M HAOINIO/ICHHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHL,
oTpaxkarmue GU3MYECKUe M XUMHUYECKHE CBONCTBA TaJOTEHOB U MX COCIUHEHUH (BO3MOXKHO
WCIIOB30BaHUE BHJICOMATEPHAJIOB), O3HAKOMIICHHE C OO0pa3laMu XJIOPHAOB (TaJIOTEHUIOB),
O3HAKOMJICHHE ¢ o0pa3uamMu cepbl M €€ COEIUHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEpHAIOB), HAOJIO/JIEHHE TMpollecca OOYyIJIMBaHUS  caxapa TIOJ JIeWCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3YYCHHUE XMMUYECKUX CBOMCTB pa30aBICHHONW CEpHOM
KHCIIOTHI, TIPOBEACHHE KAYECTBEHHOH peakiuu Ha cynb(ar-uoH U HaONOJEeHUE MpH3HaKa eé
MIPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKMMM CBOMCTBAMHU a30Ta, gocdopa M MX COENMHEHUN
(BO3MOXHO HCTIOJBL30BaHUE BUIEOMATEPHAIIOB), 00pas3IiaMu a30THBIX U pocopHBIX yaoOpeHui,
MoJIyueHue, coOMpaHue, paclo3HAaBaHUE © HW3YYCHHE CBOICTB aMMHaKa, MPOBEICHUE
KAueCTBEHHBIX peakuid Ha HWOH aMMOHUsA U Qocdar-noH W U3YYCHHE TPHU3HAKOB HX
MPOTEKAHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THON KUCIOTHI C MENbI0 (BO3MOXKHO
HCIIOJIb30BAaHNE BHUJEOMATEPUAIIOB), M3YyUEHUE MOJEIEN KPUCTAJUIMUECKHUX PELIETOK aiMasa,
rpaduta, ¢ymaepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTIIEM M YCTPOMCTBOM MPOTHBOra3a, MoJydeHue, coOupaHue, pacmo3HaBaHue
U M3y4YCHHE CBOWCTB YIJICKHCIIOTO Tra3a, NMPOBEJCHHE Ka4eCTBEHHBIX PEaKIMi Ha KapOoHAT U
CWJIMKAT-MOHBl W HW3Y4YCHHE TMPU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHHE C MPOIYKIHei
CWJIMKATHON TPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTANBHBIX 3a/lad 1Mo TeMe «BaxHeimme
HEMETAaJUIbl U MX COSTUHEHHS.



MeTaJi1bl U MX COEIMHEHUS

OOmass xapakTepUCTHKA XHUMHUYECKHX DJJIEMEHTOB — METaUIOB HAa OCHOBAaHUU WX
nonoxeHnus B [lepuonnueckoi cucteme xumudeckux snemeHToB J1. . MenzaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTramdyeckass CBA3b M METAJUIMYEeCKas KpUCTaJuIMuecKas
peméTka. DNeKTPOXUMUYECKUM psAl HaNpsHKeHUH MeTauioB. Dusmyeckne M XUMUYECKHE
cBoiicTBa MeTayyioB. OOmIMe crnocoObl MotydYeHus MeTauioB. [IoHsATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBkl (CTalb, YYT'yH, JOPATIOMHHNN, OpOH3a) U
WX IPUMEHEHUE B OBITY M POMBIIIJICHHOCTH.

[{erounble MeTAILIBL: TIOJI0KEeHUE B Ilepronueckoi cucteMe XMMUYECKUX 3eMeHTOoB /1.
N. MenneneeBa, cTpoeHHEe MX aTOMOB, HaXxOXieHUE B npupoje. Ou3nueckue U XUMHUYECKUE
cBOiicTBa (Ha mpumepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATpUsl U Kamius. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUIA.

[[{esrouHO3EMENBHBIE METAJUIBI MarHuid M KajabUui: IonoxxeHue B Ilepuoamueckoit
cucteMe xumudeckux 3neMmeHToB [[. M. MeHneneeBa, CTpO€HHE HX aTOMOB, HaXOXKIECHUE B
npupozae. Ouznueckue 1 XUMMUYECKUE CBOMCTBA MArHUS U Kaiblus. BakHeHme cOeIUHEHHUS
KaJblus (OKCHJI, TUIPOKCU, coin). JKECTKOCTD BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: nonoxenue B Ilepuoanueckoil cucrteMe xumudeckux snemeHtoB . .
Menaeneesa, CTpOEHHE aTOMa, HaxOXkJAcHUE B npupoae. Ousnueckrue 1 XUMAYECKUE CBOMCTBA
aTIOMUHMS. AM(OTEpPHBIE CBOMCTBA OKCHIA U THIPOKCUIA AITFOMUHUSA.

Kenezo: mnonoxenue B llepuogumyeckoit cucreme xumuueckux osaemeHtoB JI. M.
MeHneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B npupoje. Pu3ndeckne U XUMUYECKUE CBOMCTBA
xkene3a. Okcunapl, Tuapokcuasl u comm xene3a (1) m xemeza (lll), ux cocras, cBolicTBa H
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pa3l[aMM METa/lIOB M CIUIaBOB, UX (PU3UYECKHMMH CBONCTBaMH,
W3YYEeHHE PE3YNIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJNIB30BAHHE BHUICOMATEPHUAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUIA KaJbIMs U HATPUsI C BOJAOW (BO3MOXHO HCIOJIb30BaHUE
BUJICOMaTEpPHAIIOB), HCCIIEJOBAHME CBOWCTB JKECTKOM BOJBI, Ipolilecca TOPEeHUs JKeleza B
KUcioposie  (BO3MOXHO  HCIIOJB30BAaHHME  BUJIEOMATEpPUANIOB), MPU3HAKOB  MPOTEKaHUS
Ka4eCTBECHHBIX PEaKIMii HA MOHBI: MarHus, KaJblUs, AIFOMUHUA, IMHKA, xkene3a (1) u xenesa
(1), menu (1), HaOrOIEHUE ¥ OMMCAHUE TPOILIECCOB OKPAIIMBAHMS IJIAMCHU MOHAMH HATpPUS,
KaJlusl U KaJbIHs (BO3MOXKHO HCIIONB30BAaHUE BUIACOMATEPHAIIOB), HCCIEIOBaHNE aM(OTEPHBIX
CBOMCTB T'HJIPOKCH/IA AIFOMUHUS U TUAPOKCH/A [IMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 MO
TeMe «BakHeliue MeTaibl U UX COSUHEHUS».

XuMus 4 OKpy:Kaomas cpeaa

BemectBa u Marepuainsl B MOBCEJHEBHOW KU3HU YellOBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. I[lepBas moMomp mpu XUMHUYECKHUX OXKOrax U
OTPAaBIICHUSIX.

XuMUYecKoe 3arpsi3sHEHHE OKpY)KaoIel cpe/sl (MpeaenbHas JOMyCTHMasi KOHIIEHTpalus
Beriects, naiee — [1/1K). Poibs XxumMuu B pemieHun 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

M3y4yeHue 00pa3ioB MaTepuanoB (CTEKIIO, CIJIaBbl METAJUIOB, IIOJTUMEPHBIE MaTePHAIIBI).

Mesicnpeomemmuie ceazu

Peanuzanus MexnpeaMeTHBIX CBA3€H NPHU M3YYEHUHU XUMUHU B 9 Kilacce OCYLIECTBIISETCS
4yepe3 WCIMOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK U TOHATHI,
SIBJISTFOILIMXCSI CHCTEMHBIMHU JIJIS OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.



OO0mue ecTeCcTBEHHO-HAYYHbIE TMOHITHS: HAy4dyHbId (DaKkT, rumoresa, 3aKOH, TEOpUs,
aHaIn3, CUHTE3, KJ1accuukanus, IEPUOJUYHOCTD, HaOIoIeHuE, OKCIIEPUMEHT,
MOJICITMPOBAaHUE, U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBIN 3(PEKT, TEXHOTIOTHSI, MAaTEPHAIIBL.

®dusuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHI, H30TOIbI,
PaaArOaKTUBHOCTD, MOJICKYIJIA, Z-)HGKTpI/I‘I€CKI/II\/JI 3apsn, IIPOBOIHUKU, MOJIYIIPOBOAHHKH,
TVDJICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, Ta3,
pacTBOp, PACTBOPUMOCTh, KPHUCTAIUIMYECKAsl PEIIETKa, CIUIaBbl, (U3MYECKHE BEIHMYMHBI,
SVMHHMIIB H3MEPECHHS, KOCMUYECKOE TTPOCTPAHCTBO, IIAHETHI, 3BE3 161, COHIIE.

buonorusi: ¢orocunTte3, npixaHue, Ouocdepa, IKOCUCTEMa, MUHEPAIbHBIC YIOOPCHHS,
MUKPO3JICMCHTBI, MAKPO3JICMCHTHI, ITUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, rumpochepa, MHUHEpAIbl, TOPHBIE TOPOJBI, IOJE3HbBIE
HCKOMaeMbIe, TOIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE pe3yJabTaThl OCBOEHUS IPOrpaMMbl OCHOBHOTO 0OLIEro 00pa3oBaHUs
JIOCTUTAIOTCS B X0 O0Y4EHUs] XUMUHU B €JUHCTBE YU4eOHOI M BOCIUTATEIbHOM J1eATEIbHOCTH B
COOTBETCTBUH C  TPAJUIHOHHBIMH  POCCHHCKAMH  COLUMOKYJIBTYPHBIMH ¥  JYXOBHO-
HPaBCTBEHHBIMHM LIECHHOCTSIMHU, NMPUHATHIMM B OOILECTBE MpPaBUIAMHU M HOPMaMH IOBEAEHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMAIN3ALNN 00YJaOLIHXCS.

JIMYHOCTHBIE PpE3yAbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OMNbITAa AESITEIbHOCTU Ha €&
OCHOBE, B TOM YHUCJIE B YACTH:

1) NaTPpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOTO OTHOLLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY
HACNIEINI0, TIOHMMaHMsA 3HAYCHHsS XMMHUYECKOW HAayKd B JKM3HH COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BIIA/IETh JOCTOBEPHON MH(pOpManUed O MepefoBbIX JOCTHXKEHUAX U OTKPBITHAX
MHUPOBOW M OTEYECTBEHHOW XHUMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MUpa 1 00IIEeCTBa;

2) rpaskKIaHCKOro BOCIIMTAHUS:

MPEICTaBICHUS O COLMAIbHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLICHHHA B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OONIECTBEHHO  TIOJIC3HOM,
y4eOHO-UCCIIEJOBATENbCKOM, TBOPUECKOW M JAPYIMX BUAAX JEATENBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JEATEIbHOCTH P BBHINIOJHEHUN YYEOHBIX, IO3HABATEIBHBIX 3a/1a4,
BBITOJITHEHUH XHMHUYECKHX OSKCIIEPHMEHTOB, CO3JaHHH YYEOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOILM B INpoLecce 3TOW y4eOHOW HesTeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IMOBEJICHHE W TIOCTYINKHM CBOMX TOBApHILEH C MO3MIMU HPABCTBEHHBIX U
IPaBOBBIX HOPM C YU4ETOM OCO3HAHMS MOCIEICTBUH OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PDEHUYECKHE  MPEJACTABICHUS O  BEIIECTBE W  XHMHYECKOH  pEaKIuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKW M COCTABISIOLIME OCHOBY JJIs
MOHMMAaHMUsI ~ CYIIHOCTH HAayyHOW KapTHUHBI MHpa, TNpPEeACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOIBI, B3AUMOCBS3SX UEIOBEKA C MPHUPOIHONW CPENOi, O POIH
XMMHU B MIO3HAHUM 3THX 3aKOHOMEPHOCTEH];

MO3HABATEIbHbIE MOTHBBI, HANpaBJICHHBIE Ha IOJIyYeHHE HOBBIX 3HAHUHM IO XUMHH,
HEOOXOAMMBIE Ul OOBACHEHMsS HAOJIOJaeMbIX IPOLECCOB U SABJICHWH, IO3HABATEJIbHOM,
MHGOPMAIIMOHHOHN M YNTATEIbCKON KYJIBTYpBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPATypOH, JOCTYIHBIMH TEXHHYECKUMH CpPEACTBaMHU
MH(QOPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M TO3HAHUIO, JIF0OO03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, IPOSKTHOW W HMCCIIEIOBATEIBCKON AESATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJIEHHOCTH U YPOBHS 00y4YeHMs B AajbHEHIIeM;

4) hopMupoOBaHHS KYJIbTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKWU3HH, OTBETCTBEHHOTO OTHONIICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pOBBIH 00pa3 JKU3HU, OCO3HAHHE IOCJIEACTBUH U HENpUSATHE BPEIHBIX
OpUBbIYEK (yHOTpPEeOJEHUSI aJKOrojsi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJEHUS



mpaBmw 0€30MacCHOCTH TpU OOpalleHMH C XMMHYECKUMHU BEIIECTBAMHU B OBITY M peajbHOU
KHU3HU;

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpPEC K MPAKTUIECKOMY U3YYCHHIO TIpodeccuil U TpyAa pa3inyHOro poja, YBaKEHUE K
TPYAy H pe3yibTaraM TPYIOBOW JEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHCHUS
MpEeIMETHbIX 3HAaHUM 10 XWUMHUHU, OCO3HAHHBIM BBIOOP WHIWBUIYATbHOW TpPAECKTOPUU
MIPOJIOJKCHHSI O0pa30BaHHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XUMHH,
0OIIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEN, YCHENTHOW MpOo(eCcCHOHATBHON NeATeIbHOCTH U
pa3BUTHUSL HEOOXOAUMBIX YMEHHI, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

6) IKOJIOrHYeCKOr0 BOCITHTAHHA:

9KOJIOTHUYECKH 11€1eCO00pa3HOe OTHOIIEHHE K MPHUPOJie KaK UCTOUYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIECTBOBAaHHMS, MOHUMaHHE IIEHHOCTH 3J0pPOBOr0 M 0e30macHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (DH3MYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS PaBUII OE30MaCHOTO MOBEACHUS MTPHU paboTe C BEIIECTBAMU,
a TaK)K€ B CUTYaIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMCHSTHh 3HAHUWS, IMOJydaeMble NPHU H3YYCHUM XHMHH, JUISI PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KaoIel MPUPOAHON CPeloil, ISl OBBIIICHUS YPOBHS SKOJIOTHUYEeCKON
KYJIbTYPbI, OCO3HAHHUS TI00AIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEeM H IMyTeH MX pelleHus
MTOCPEJICTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHHS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIHHON, KOMMYHUKATUBHOM U COIMAIbHOM MPaKTUKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3yJlbTaTOB BBIIEISIOT 3HAYMMbIE 71 (OPMHUPOBAHUS
MHPOBO33pEHHUs OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIINI, THIOTe3a, (aKT, CUCTEMa,
MPOIIECC, PKCIIEPUMEHT U APYTroe.), KOTOPBIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIeOHBIX
MpeMeTax ¥ MO3BOJIIIOT HAa OCHOBE 3HAHUM M3 ATUX MPeAMETOB ()OPMUPOBATH MIPEICTABICHUE O
I[EJIOCTHOM HAay4yHOW KapTHHE MHpa, U YHHBEpCaJbHbIE ydeOHbIe NEeHCTBUS (TIO3HABAaTEIbHBIE,
KOMMYHHKATHBHBIC, PETYJISATUBHBIC), KOTOpBIE OOecrednBaroT ()OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM NeATeIHbHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIe el CTBHUS

Ba3zoBble Jioruyeckue aeicTBUsI:

YMEHHSI HCIOJb30BaTh MNPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHUU 3HAHUM:
pacKphIBaTh CMBICT XHUMHUYECKHX TMOHATHH (BBIOSISITH WX XapaKTEepHBIE IPU3HAKH,
yCTaHaBIMBATh B3aMMOCBSA3b C JAPYTUMHU MOHATHUSMHU), UCIIOIB30BATh MOHATHS A 00BICHEHUS
OTIENbHBIX (DaKTOB M SBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MJS KIACCH(PUKAIIUU
XUMHYECKHUX BEIIECTB M XMMHYECKHUX PEAKIUH, YCTAHABIUBATH MPUIHHHO-CJIC/ICTBEHHBIC CBS3H
MeX1y OOBEKTaMHU U3YUEHUs, CTPOUTH JIOTHUECKHUE PaCCyKACHUs (MHIYKTUBHbBIC, 1€ IyKTUBHBIC,
10 aHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKIIFOUCHUS;

YMEHHE MPUMCHSITH B IMPOIECCEe TO3HAHUS MOHATHS (MPEIMETHBIC W METApPEAMETHEIC),
CUMBOIIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMble B XHMHH, MPEOOPa3oBBIBATH HIMPOKO
MPUMCHSIEMbIE B XUMHH MOJICTFHBIC TPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XxuMHuueckass ¢opMyla M ypaBHEHHE XHMHUECKOW peaklud — TpU peHieHud YydeOHo-
MO3HABATENBHBIX 33/7a4, C Y4€TOM OTHUX MOJAENBHBIX MPEICTAaBICHUN BBISIBIATH U
XapaKTepU30BaTh CYIIECCTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX pPEaKIHi, BbISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUMHHO-CIEACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B H3y4aeMbIX MIPOIECCaX U SBICHHUSIX.

Ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:



YMEHHE HCIOJIb30BaTh IMOCTABIECHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHMS, a
TaKK€ B KadeCTBE OCHOBbI i1 (OPMHUPOBAHUS THUINOTE3bl 10 MPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OIbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd W MPOBEACHUIO YYCHHYECKHX
HKCIEPUMEHTOB, YMEHHE HA0IIOIaTh 32 XOI0M TPOIecca, CAMOCTOSTEIFHO MTPOTHO3UPOBATH €T0
pe3yibTar, (opMyiIupoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJIEIOBAHUS, COCTABIISITh OTUET O MPOJIENIaHHOM padoTe.

Pa6ora ¢ undopmaumneii:

yMEHUE BbIOMPaTh, AaHATU3UPOBATH U UHTEPIPETUPOBATH HH(POPMALIMIO PA3IUUHBIX BUI0B
1 GOpM IpeICTaBICHUS, TOTYyIaeMyIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XMMHYECKOTO COJepKaHUs, CIpaBOYHble mocoOus, pecypcbl HHTepHeTa), KpUTHUYECKH
OLIEHUBATh IPOTHBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE NPUMEHSATH Pa3IMYHbIe METO/IBI U 3aIPOCH IPU TIOUCKE B 0TOOpe HH(pOpMAUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJIs1 BHIIOJIHEHUS y4eOHBIX U O3HABATENIbHBIX 3314
OTpeNIeIEHHOr0 TUMA, MPHOOpETeHHE OmbiTa B 00JaCTH MCIOJNB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3INUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAbHYIO (opMy mpeacTaBiIeHUs
uHGOpPMALMM U WUIIOCTPHPOBATH pEIIaeMble 3a/1a4ll HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmMaMu rpaduku U UX KOMOWHAIUSMU;

YMEHHUE HCIONb30BaTh M aHAJIU3UpPOBaTh B Ipolecce ydyeOHOW M Hccien0BaTeabCKOn
NEeSATENbHOCTH UH(POPMAIIUIO O BIMSHUU NPOMBILIUIEHHOCTH, CEJIBCKOT0 X034HCTBA U TPAaHCIIOpTa
Ha COCTOSIHUE OKPY’KalolLlel NpUpOAHOI cpeibl.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHMs 3aJaBaTh BOIPOCH (B XoJe aAuamora M (WiIM) JAUCKYCCHHM) IO CYILIECTBY
oOcyxnaeMoil TeMbl, (HOPMYIMPOBATH CBOM HPEJIOKEHUS] OTHOCUTENIBHO BBINOJIHEHUS
IIPEIIOKEHHON 3a/1auH;

YMEHHMSI NIPEACTABIATH OTyYEHHbIE PE3YIbTaThl IO3HABATENIBHOM 1€ATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JelaTh MPE3EHTALUI0 pPEe3yJIbTaTOB BBIIOJHEHUS XMMHUYECKOIO
JKCIepUMEHTa (JJa0OpaTOPHOTO ONbITa, JIA0OPATOPHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MMPOCKTA);

YMEHUSI y4eOHOIro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABATEIbHON U
WCCIIEIOBATENILCKON JEATEIBHOCTH TPU PEIICHHH BO3HHKAIOMIMX MPOOJeM Ha OCHOBE y4éra
Oo0IIMX HMHTEPECOB W COIIACOBAHMS MO3HUIMKA (0OCYXICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALMA COBMECTHBIX ACUCTBUMN, ONPENEIECHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHHBepCcaJIbHbIE YUeOHbIE 1eHCTBHS:

YMEHHE CAMOCTOSITEJIBHO OIPENEIATh LU AEATENbHOCTH, IIJIaHUPOBaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BBIOMPATH
Haubosiee HPQPEKTHBHbIE CIOCOOBI pelIeHHs Y4eOHBIX M IO3HABAaTEJIbHBIX  3aj]ady,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTUPOBATH IPEIIOKECHHBIA AJITOPUTM IEUCTBUHM IpU
BBIMOJIHEHUM 33JaHUN € Y4ETOM IMIOJIy4EHUS HOBBIX 3HAaHMH 00 H3yyaeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OLCHUBATh COOTBETCTBUE IOJIyUEHHOI'O pe3yibTaTa 3asiBICHHOM ILIEJN,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTBI, [IPEIJIaraeéMble B YCIOBUHU 3aJIaHUH.

NPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOSHHIO O0S3aTENBHOIO COJCpPXKAHUA,
YCTAaHOBJICHHOTO JaHHOW (enepaibHOM paboyell mporpaMmoid, BBIACIAIOT: OCBOCHHBIC



o0yJaloImUMKCS HaydHble 3HAHM, YMEHHMS UM CIOCOObI JeicTBuil, cneuupuyeckue s
MpeIMeTHON o0OnacTu «XUMHS», BHUIBl JCATEIBHOCTH MO IOJYyYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluy, NPpeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX Y4€OHBIX U HOBBIX CUTYaLlUsAX.

K xonuy oOyuenus B 8 kjiacce mpeIMeTHbIE pe3ylbTaThl HA GA30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLIHXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyJa, XUMUYECKUN
AIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJAHAS U
HEOJTHOPOJHAs), BAJCHTHOCTb, OTHOCUTEIbHAas aTOMHAas M MOJICKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJs XUMHYECKOIO
AJIEMEHTAa B COEIMHEHHM, MOJISIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHULIATENIBHOCTD, CTENICHb OKUCIICHUS, XUMHUECKas peakiys, Kiaccuukaus
peakuuii: peakuy COEIMHEHNUs, pEaKLIUU Pa3JI0KEHUs, PEAKIIUU 3aMEILEHUS, PEaKINU
o0OMeHa, 9K30- U SHAOTEPMHUECKHUE PEaKlnu, TETUIOBOM 3PPEeKT peakiuu, Apo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas OpOHTaj b, pPaJuyC aTOMa, XUMHUYECKas CBSI3b,
NOJIIpHasl M HEMOJIApHAas KOBAJECHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBast 10JIs BeIECTBA (IPOLIEHTHAsl KOHIIEHTPALUs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHUX IMOHSATHUI M NPUMEHSTHh 3TU
MOHATUS NPU ONMCAHUY BELECTB U MX MPEBPALICHUN;

UCTIOJIb30BaTh XHUMHYECKYI0 CHUMBOJHKY JJIsl COCTaBJeHHS (OPMYIT BEUIECTB H
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OHHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
Onpene’€HHOMY KIAacCy COeIMHEHHH 1o QopMmylaMm, BHJI XUMHYECKOW CBSI3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPTaHUYECKUX COEIMHEHUSX;

packpsiBaTh cMmblca llepnonnueckoro 3akona [[. M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHUMAaHHE TEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosioxkeHuss B Ilepuonmyeckoil cucreme, 3aKOHOB COXPAaHEHHs MaccChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHMsI, 3aKOHa ABOTaJIpo;
ONKCBHIBaTh M XapakTepuszoBaTh TabauuHyro ¢(opmy Ilepuonnueckoit cuctembl
XUMHUUYECKHX AJIEMEHTOB: pas3jnyaTh IMOHATUS «IJIaBHas mnoarpymnmna (A-rpynma)» u
«mmobounas moxarpynma (b-rpynma)», Mameie W OOJbIIME TEPUOMABI, COOTHOCHUTH
0003HaueHMs1, KOTopble UMeroTcs B Tabmuue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB J[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsA] A1pa, oOllee 4YHUCIO DJIEKTPOHOB U
pacnpeeseHue UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaccU(pUIUPOBaTh XMMHUYECKUE JIEMEHTHI, HEOPraHUYECKUE BELIECTBA, XUMUYECKUE
peakuuu (II0 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUHU BELIECTB, IO TEIUIOBOMY
sdexry);

XapaKTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JINYHBIX
KJIacCOB, MOJATBEp)KJIas ONHMCAHWE TMpUMEpaMH  MOJIEKYISPHBIX  ypaBHEHUM
COOTBETCTBYIOLIMX XUMUYECKUX PEaKIHii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IIPOTEKaHU XMMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBUSX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJII0 XMMHUYECKOI0 3JIeMeHTa 1o (popMyJie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUYETHI 10 YPABHEHHUIO XMMHUYECKON PEaKIUu;



IPUMEHSATh OCHOBHBIC OINEPALMU MBICIUTEIBHONW JESITETbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEeHHE, 0000IeHre, CUCTEMATH3alLUI0, KIAaCCU(PUKAIUIO, BBISBICHUE MPUYUHHO-
-CJICIICTBEHHBIX CBS3CH — JUUISI M3YYCHUS CBOWCTB BEINECTB M XUMHUYCCKUX PEAKIIHH,
€CTeCTBEHHO-HAyYyHBIE  METOABl  TIO3HAHUS  —  HAONIOACHHWE,  HM3MEpEeHHeE,
MO/JICIIUPOBAHUE, IKCIICPUMEHT (pealIbHBIA M MBICJICHHBIH );

CJIeIOBaTh MpaBWJaM TIOJb30BAHUS XMMHUYECKOH TOCYyI0d H  J1TaOOpaTOpHBIM
000OpyIOBaHHEM, a TaKXKe NpaBUIaM OOpallleHUs C BEHICCTBAMU B COOTBETCTBUH C
MHCTPYKLUSMH T10 BBITIOJHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB I10 TOJTY4YEHUIO
U coOupaHWI0 Ta3000pa3HBIX BEMIECTB (BOAOpOAA M KHCIOPOJA), MPUTOTOBIICHHUIO
pPacTBOPOB C ONpEeIEHHON MacCOBO J0JIel pacCTBOPEHHOTO BEIIECTBA, TNIAHUPOBATH
U TIPOBOJHUTH XMMHUYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JTakmMyc, peHodTanenH, METUIOPAHXK U IPyTHUe).

K xoHuy oOyueHus B 9 kJiacce NpeIMETHbIE Pe3y/lbTaThl Ha GA30BOM YpPOBHE JIOJIKHbI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIMXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IMOHSATHNA: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IPOCTOE BEIIECTBO, CJIOAKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCICHHS, XMMHYECKas peakius, XUMUYeCKas
CBAI3b, TEIUIOBOM 3 (eKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, ANEKTPOIUTHI,
HEDJICKTPOJIIUTHI, DJIEKTPOJIUTHYECKAs] UCCOIMAIUS, pEaKIUd WMOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecHe, OOpaTHUMble U HEOOpaTUMBIE pEeaKIUH,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUU,  OKHUCJIHTENb,  BOCCTAHOBUTEID,
OKHCJIEHWE ¥ BOCCTAHOBIICHHE, aJUIOTPOIHUsA, aM(OTEepHOCTh, XUMHUYECKas CBS3b
(koBalleHTHasi, MOHHAs, MeTaJlIn4yecKas), KpPUCTAJUIMUecKas peméTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW PpEAKIUHU, TMPEAeabHO JOIMyCTUMAs
koHneHnTpauus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUM U MPUMEHATH 3TU
TIOHSTHUS TIPU OTIMCAHUH BEIIECTB U X MPEBPAICHUH;

UCIIONIb30BAaTh XMMHUYECKYI) CHMBOJHKY [JIsl COCTaBiICHHS (OpMyn BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpENENsATh BAJEHTHOCTh W CTENEHb OKHUCJICHUS XUMUYECKHX JJIEMEHTOB B
COCAMHEHUSAX PA3JIUYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COeIMHEHUH 1o Qopmynam, BUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, WOHHAS,
METAJUTMYECKasi) B HEOPTaHUYECKUX COCIMHEHMSIX, 3apsji HOHAa IO XUMHUYECKOH
dbopMmyre, xapakTep Cpelabl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COEMHEHUH, TUI
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOTIO BEILIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona [[. 1. MennaeneeBa u 1€eMOHCTPUPOBATH
€ro NMOHMMAaHHE: OMHUCHIBATh U XapaKTepHu30BaTh TabimuuHyo dopmy [lepuoamueckoit
CHUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: DPa3ju4aTh MOHITHS «rJaBHas moxarpymnmna (A-
rpynmna)» u «modbounas mnoxarpynmna (b-rpymma)», manple W OONBIINE TEPUOIBI,
COOTHOCUTh O0O3HAauY€HHUs, KOTOpPhIE HUMEIOTCS B MEPUOAMYECKOM Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsif sapa, 00IIee YMCiIo AIEKTPOHOB U pacTpeelieHne UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWMCTB SJEMEHTOB M HX
COCAMHEHUN B MpeJenax MaJbIX MEPUOAOB M TJABHBIX MOArPYIIl ¢ YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (10 YHUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3peKTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMHUECKUX AJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHEHUPUUECKHEe XUMHUYECKHE CBOWMCTBa
IIPOCTBIX U CIOKHBIX BEILECTB, MOATBEPXKAAsi ONMCAHUE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;

COCTAaBIISATh YPABHEHMSI IEKTPOIUTUUECKON TUCCOLMALIUN KUCIIOT, IEN0YEH U CONEH,
IIOJIHBIE U COKpAIEHHBIE YPaBHEHUS peaklMi MOHHOIO OOMEHa, YpaBHEHMsI peaKLui,
MOATBEPXKJAIOIIUX CYHIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BEIECTBAMU
pa3IMYHBIX KJIACcCOB;

pacKpbIBaTh CYIIHOCTb OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUM MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHca 3THUX pPeakluii;

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAHUSI XMMUUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMeHTa 1o (popMylie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, IPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKIiiu;

coOmolaTh MpaBWja IOJb30BAaHUS XMUMHUYECKOH TOCyAoH U JabopaTOpHBIM
o0opy/noBaHHEM, a TaKkKe IMpaBuia OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMU 10 BBIIOJHEHUIO JTa0OPATOPHBIX XUMHUECKUX OIBITOB 110 MOIYYEHUIO
¥ cOOMpaHMIO ra3000pa3HBIX BEHIECTB (aAMMHUAaKa M YIIIEKHUCIIOro Tasa);

IIPOBOAMTDH PEAKLMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMYHBIX BELLECTB!
pacro3HaBaTh ONBITHBIM MyTEM XJIOpui-, OpoMua-, moaua-, kapOonar-, ¢ocdar-,
CHWJIMKaT-, Ccynab(daT-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OINEpAlMi MBICIUTEIbHON NEATeIbHOCTH — aHaJU3 M CHHTE3,
cpaBHEHHe, O000O0IIeHHEe, CHCTEMAaTHU3aLUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€d — JUISl M3YYEHMsI CBOMCTB BEIECTB M XMMHYECKUX PEAKLUN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOIIOAEHUE, U3MEpEeHue, MOJECINPOBaHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 8 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Menpene-eBa. CTpoeHue atoma
Xumuueckast CBA3b. BuG 10K
noImoTeKa
3.2 OKuCIMTENLHO- 8 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro no paznemy 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynisl. A3oT, pochop 1 ux 7 1 bubmmorexa LIOK
' PyIHIBL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHMH U UX COEIMHEHUS
Htoro mo paznemny 25



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

Paznen 3. MeTa/iibl M HX COeJUHEHUSA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HNOYPOYHOE IINIAHUPOBAHHUE

8 KUIIACC
KosmnuectBo yacos DJIEeKTPOHHbIE
Ne Hara nugposble
Tema ypoka Kourposabnbie  IIpakTudeckue
n/n Bcero H3yuyeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
1 [Ipenmer xumuu. Posb XUMUH B )KU3HU 1 bubmuorexa [IOK
yeJjioBeka. Teia U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAX MO3HAHUS B XUMUU 1 bubamorexa [IOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboTel B 1ab0paTopuu U IPpUEMBI 1 bubmmorexa [IOK
oOparreHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 but6mmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa LIOK
s . puMep https://m.edsoo.ru/ff0d28c8
OUYUCTKHU TIOBAPEHHOU COJIN)»
bu6nmorexa [IOK
6 A 1
TOMBI H MOJCKyIH https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHTBI. 3HAKU 1 bubmuorexa [IOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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3aKOH ITOCTOSTHCTBA COCTaBa BCHICCTB.

bu6mmoreka [IOK
10 X .B
umiriecKas popmyna. Baneurocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOCHUTENIbHASI MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHUMHAYECKOr0 bubnunorexa LIOK
3JIEMEHTa B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Mouib. bu6mmoreka [IOK
MounspHas macca https://m.edso0.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMHu4decKkasl peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS bubnnoreka [IOK
15 .
XAMUYECKHAX PEAKINN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edso0.ru/ff0d3b88
Breruucnienus: koanuecTBa, MacChl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LOK
o . P https://m.edsoo.ru/ff0d5708
peakIui
Knaccudukanms XuMH4ecKux peakiuit
18 (coenuHeHMS, Pa3I0KEHUS bubamorexa [HOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIlIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHukIonenuct. O000IeHne bubmorexa LIOK
' B https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIis 3HaHUI
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech rasos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmmorexa [IOK
poAa (peatdt ’ https://m.edso0.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOblI IMOJIyYeHHUsT KHCII0pO/ia B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I bubmorexa LIOK
PATOPHIL M TIp ' https://m.edso0.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TorumBo (HedTh, yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, croco0bI )ero bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILICHHSI
[IpaxkTrueckas padora Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia bubamorexa [OK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [IOK
29 Honsrie 0 KucII0TaX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nuorexa [IOK
31 «ITonyueHnue u coOupanue BoIOpPoOa,

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42
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Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA

33 BCIIECTBA ra3a I10 €ro N3BECTHOM bubmorexa LIOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3oB 1o

34 ABHCHMIO peaKI[UHM Ha OCHOBE 3aKOHA bubmorexa HOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHH Ta30B

35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lorsTie 00 bubmuorexa [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurtenb. HacwieHHbIe

37 U HI;HaCI)I peHHLIIe) ACTBOPBI MH:ICCOBaﬂ bubmorexa LHOK

m p PEL. https://m.edsoo.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
«IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK

38 R . o .

OIPEIENIEHHON MacCOBOM JONEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 KonTponbHas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
OKcHbl: COCTaB, KiIacCupUKaIus, bub6nuorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KiIacCU(pUKAIIHS, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonyyeHnue u XUMHUYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o )eHI/ISI XHMHquKHe bubmorexa LIOK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue
JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa LIOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COEMHEHUIN»
48 ['eneTnueckas cBsI3b MEXKIy KilacCaMu bubnmoreka [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edso0.ru/00ad9a50
bubmuorexa [IOK
49 O06o0061IeHne U cucTeMaTu3alus 3HaHu|
. t https://m.edso00.ru/00ad9ch2
KontponbHas pabota Ne3 mo teme
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMUYECKHX dieMeHTOB. [loHsaTHEe 0 bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
TpyIIax CXOAHBIX DJIEMEHTOB
[Teproanueckuii 3aKOH U
52 [Mepuoamueckasi cucteMa XUMUIECKUX bubmmorexa [IOK
P https://m.edsoo.ru/00ada52c
anemenToB . 1. MenaeneeBa
bubmuorexa [IOK
53 [lepuopl, rpynmbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenune atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
55 aToMOB 3J1IeMeHTOB [lepuonnueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [leprnoandeckoro 3akoHa aJist
pa3BuTHs HayKu U npaktuku. [1. U. bubnmnoreka [JOK
57 N
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpa)kIaHUH
DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmorexa [IOK
58
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 Honmas xiirieckas coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMU4eCKas bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKAst bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 CTeren, okueeHs https://m.edsoo.ru/00adae28
63 OKUCIUTENHbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [IOK
peakuuu https://m.edso00.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIU bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KontponbHas pabota Ne4 o teme bubnuoreka [IOK
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«CTpOGHI/Ie aToMa. XMMHYECKas CBI3b»

https://m.edsoo.ru/00adb486

66 PesepBHblii ypok. O60011eH1Ee 1 1 bubmmorexa LIOK
cucTeMaTH3anus 3HaHUN https://m.edso0.ru/00adb33c
67 Pezepublil ypok. O60011eHNE U 1 bubmmorexa [IOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblii ypok. O60011eHE 1 1 bubnmorexa [IOK
CUCTEMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KJIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypcsl
Ilepnonueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 bub6mmorexa [IOK
XUMHUYECKUX 31eMeHTOB [I. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus m HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITHI 1 bubnuorexa [IOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpeHue u yriayoaeHue 3SHAaHUH 1 1
OCHOBHBIX Pa3/€JI0B Kypca 8 Kiaccay

6 Krnaccudukamnus XuMHIeCKIX 1 bubnnorexa [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN

7 eakiuu. [IoHATHE O TOMOT€HHBIX U 1 Bubmorexa ITOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[lonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.

bu6nunorexa LIOK
8 @dakTopbl, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU A ITOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHEIC

bubnuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CUiIbHbIE U ci1a0ble Bubmorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmiorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa ITOK
pvn https://m.edsoo.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIIUN
XMMHUYECKUE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmiorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUAIIUU
14 ITonaTrue o ruapoIN3€e coJIen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTEMaTH3alIUs bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perenue 3kcnepuMeEHTATBHBIX bubmaorexa LHOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIAS bubmmorexa [IOK
b a TRHAITHA. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 Xuﬁnqecxie CBgﬁCTBa Ha IIpUMEDE Bubmaiorexa ITOK
P P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubnnorexa [IOK



https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add9d4
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XUMHYECKHE CBOMCTBA, I10JIy4YEHUE,
IIPUMEHEHNE

https://m.edsoo.ru/00adel104

[Tpaktuueckas padora Ne 2 o Teme

bu6nunorexa LIOK

20 «ITomydyeHne CONIHOM KHCIOTHI,
y . . https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Breruucnenus mo ypaBHEHUSAM
21 XUMUYECKHUX PEaKIUid, €CITU OJIUH U3 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIMY CEPBI.
23 Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka [IOK
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo1, CTpOCHHE, bu6nunorexa [IOK
24 .
bu3HYECKre U XUMUIECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepol. CepHast KUCOTA,
25 (bI/ISI/I‘IeCKI/IE u xmi)nquKHe CBOMCTBa bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJTYyYEHHS] CEPHOM KUCIIOTHI. bubnuotexa [IOK
XUMUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXaroIlel cpeibl COeAMHEHUSIMHU
cepsl
97 Brruucnenue MaccoBo# 4O BBIXO/A bu6mmoreka [IOK
MPOJIYKTa PEAKIINN https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA dJIEMESHTOB bu6mmoteka [JOK
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VA-rpynnsl. A30T, pacpocTpaHeHUE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nUecKue u

bubmuorexa [IOK

29 XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U
’ i https://m.edso00.ru/00adf004
pUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «ITonydyenne amMmmmuaka, U3y4eHUe €ro bubmmorexa [IOK
. I > 133 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ hpusnueckue u bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQU€CTBE MUHEPATBbHBIX

32 00peHmit. XUMHYECKOE bubmorexa IOK
yAoop ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOICH CpeIbl
COCTMHEHUSIMU a30Ta
docdop. Oxeun docdopa (V) u

33 cpoc:il))o pHaﬂ KI/ICJ'I((i))Ta (1)(1)1531/1(‘16)01(1/16 u bubmmorexa [IOK

p o https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, IMOJTy4YeHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arps3HeHue IPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu E e (1;)1/131/1{,160;1’46 Y XUMHUYECKHUE bubamorera LOK

p P AC https://m.edso0.ru/00adfd9c
CBOICTBa
36 Oxkcupel yriaeposaa, ux GuU3ndeckue u bubnmoreka [JOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE MPOOIEMBI,
cBsi3aHHBIE ¢ OKcHoM yriepoaa (1V)

37 VYronbpHas KUciioTa U €€ Cou bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[TpaxkTrueckas padora Ne 4 o Teme

38 "[Tomyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakius Ha kapOoHaT- https://m.edso00.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUIX YTiIepoaa
40 Kpemuuii u ero coenunenust bubmorexa LHOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuorexa [IOK
«BaxHeHmme HeMeTaluTbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

Konrtponsnas pabora Ne3 o reme
42 «Bakneimme HeMeTauTbl U UX bubmorexa LIOK
https://m.edso0.ru/00ae0e18
COCTMHEHUS
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Merannueckas CBsi3b U bu6mmoreka [IOK
METaJINYeCKasi KpUCTAITAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.

N bu6nuorexa [IOK

44 DNEeKTPOXUMHUUECKUN P

HanpsH>KeHUH METaJlIOB

https://m.edsoo0.ru/00ael1156
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OO6m1re crnocoObl MOTyYeHUs
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHECHUAM XUMHUYECKUX PEaKIUU bubmmorexa [OK
yp peaiiut, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COICPIKHUT
IpUMECH
46 ITonsaTue o KOPPO3NH METAILIOB bubmorexa HOK
pp https://m.eds00.ru/00ae1278
bubmuorexa [IOK
47
[HemonEie MeTatEL https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edso0.ru/00ael14b?2
49 [IlenouHO3eMENBHBIE METAJIIIBI — bubmuorexa [IOK
KaJIbIUA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxxneiinme coeTUHEHNUS Kb bubmmorexa [JOK
A 1 https://m.edsoo.ru/00ae15e8
51 O060011IEHNE U CUCTEMATH3AIHS
3HAaHUH
JKécTkocTh BOABI M CLIOCOOBI €6 bu6mmoreka [IOK
52
YCTpaHECHUS https://m.edso0.ru/00ae1886
[IpaxkTrueckas padora Ne 6 o Teme
53 "YKEcTKOoCTh BOJIBI U METOJIBI €6 bubmorexa IOK
" https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6nunorexa LIOK
54 An %
FOMIHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bub6mmorexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [IOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, THAPOKCHUABI U COJIM KEJIE3a

bubmuorexa [IOK

> (1) u xemne3a (1) https://m.edso0.ru/00ae35e6
58 O060011IeHE U CHCTEMAaTH3aINs
3HaHUN
[TpakTuueckas paborta Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3324 110 TEME bubnnorexa [JOK
«BaxxHeumue MeTaibl U uX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Bbrancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIHil, €CIN OAUH U3
50 pEareHToB /1aH B U30bITKE WU bubmmorexa [IOK
COIEPKUT IpUMeCH. Berancnenus https://m.edso00.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakuuu
61 O060011IEHNE U CUCTEMATH3AIHS
3HAHUI
Konrponsnas padora Ne4 o reme
62 «BakHele MeTaIbl U UX
COETMHEHUS»
63 BemectBa 1 matepualibl B bubnnorexa [JOK
MOBCETHEBHOW )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnuotexa [IOK
OKpYKalollei cpeabl https://m.edso00.ru/00ae4270
65 Posnb XMy B perieHun bub6mmorexa LIOK
IKOJIOTHYECKUX TPOOIEM https://m.edso00.ru/00ae4270
66 PezepHblil ypok. O600111€HNE U bubmmorexa [IOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O600111eH1E 1 bubnnorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CHUCTEMaTHU3alus 3HAHHUI

https://m.edsoo.ru/00adb33c

68

PesepBubIil ypok. O60011eHIE 1
CHCTEMaTHU3alUs 3HAHUI

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET






