MUHUCTEPCTBO [IPOCBEIEHUSI POCCUMCKOM ®EJIEPAIIANA
Munucreperro o0pazoranus 1 Haykn Camapcekoii o6actu
MyununuunaabHoe odpasoBanne ropoackoro okpyra Camapa, B inue

aMHMHHCTpPalHH ropoackoro okpyra Camapa
MBOY IlIxoaa Ne 73 r.o. Camapa

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha 3acemanua MO 3am.qupexropa o YBP Jupexrop MBOVY Illkosr
€CTECTBEHHO-HAYUYHOI'O MBOY IlIxossr Ne 73 Ne 73 r.o.Camapa
[UKJIA. r.o.Camapa ﬁ A{ “(/}7
PyxoBomutens MO NG «
y M il //,Ze/%q o~ ! Jpoxwxa H.B.
J Cazonora C.1. *~ (/I'nymenxo T.A. Tpuxas Np 277-ox
ITpoToxom Ne 8 ot «28» aBrycra 2023 r. or «28» aprycta 2023 1.

oT «25» asrycra 2023 r.

PABOYAS TIPOI'PAMMA
(ID 1061491)

yueOHoro npeamera «Xumusi. bazoBbiii ypoBeHb»

JUIs 00y4Jaromumxcs 8 — 9 kjaccon

r. Camapa 2023



1. IMosicHUTEABHAA 3aANMMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero o0Opa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHUSI OCHOBHOU
o0pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO O0IIero 00pa3oBaHus, MPEICTaABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBEe (enepaqbHONM paboueil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUHU MPENOjaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepanuu.

[IporpaMmma 1Mo XUMHHM JaeT TPEJCTABICHHE O IENIX, OOIIel CTpaTeruu
oOy4yeHUs, BOCIUTAHUS U PaA3BUTHUS OOYYAIOUIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE MPEIMETHOE coAepKaHue,
NpeayCMaTPUBAET pACHPEACICHUE €ro IO KilaccaM W CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM MPOrPpaMMbl MO XUMUH, ONPEACISIET KOJIUYECTBEHHBIC H
KaueCTBCHHBIC XapaKTEePUCTUKHU COJIepXKaHUs, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHU C  YYCTOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaronIuxcs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM 0O0pa3oBaTelbHOU
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE 1eJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBbHON JEATEeIbHOCTH O00YyYaroulerocs IO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XWMHUH CIY’)KUT OCHOBOM [UIsi (OPMHUPOBAHUS MUPOBO33PECHHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (QopMUpYyEeMble XUMHUEW TMPEJCTABICHUS O B3aWMOIPEBPAIICHUSIX
HHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUs TI00aTbHBIX
npoOJjieM yCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPreTHUYECKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumun:

CIOCOOCTBYET  peai3aliii  BO3MOXXHOCTEH  JJIi  caMOpasBUTHA U
dbopMupoBaHUs KYJIbTYPhI JUYHOCTH, €€ 00IIeH U (YHKIIMOHAIIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIMUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOydJalIuXCcsi, HABBIKOB HMX CAMOCTOSITENIHOM  y4eOHOW  JesTeNbHOCTH,
AKCHEPUMEHTAJIbHBIX M HCCIIEOBATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM NeATETLHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3IJIsSI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B HKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOyYEHHHM XUMHHM OOECHEeUHMBAIOTCA CIEeUUPUKON
colepkaHusl ~ y4eOHOro  MpeameTa, KOTOpbIM  SBIAETCA  IEeAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHUEM 0a30BOM HayKH XMMHUM Ha ONPEIEICHHOM 3Tare e¢
pa3BUTHUSIL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O O0IIEro 0Opa3oBaHUs OPHUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSITUU
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepxaHusi porpaMMbl M0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mojaxojaa K e¢ u3ydeHuro. Cojep:kaHue CKIIAIbIBAE€TCS U3 CHUCTEMBbI
MNOHSTHA O XUMUYECKOM DJIEMEHTE U BEILIECTBE M CUCTEMbI MMOHATUH O XUMUYECKOU
peakuuu. OO0e O3TH CHUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 1O MNPHUHIMITY
MOCJIEJIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoamnueckoro 3akona J[. . MenieneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

— YUYEHUS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TMpeACTaBICHUN 00 DSJIEKTPOJMTUYECKONW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

TeopeTnueckue 3HAHHUA PACCMATPUBAIOTCS HA OCHOBE OMIHPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (QYHKIUU OOBICHEHHUS M MPOTHO3WPOBAHUS
CBOICTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOJYUYCHUS
M3y4aeMbIX BELIECTB.

OcBoeHue nmporpaMMbl IO XUMHUHU  CIOCOOCTBYeT  (HOPMHPOBAHUIO
MPEJICTABIEHUS] O XUMHAYECKON COCTABISAIOIIECH HAYYHOU KApPTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOW IpUPOJbl, LIEHHOCTHOTO OTHOLIEHUS K HAay4HOMY 3HAaHHUIO MU
MeToJaM TNO3HaHMs B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPHUBICYEHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKalolmuil MHUp,
«buonorus. 5—7 knaccel» U «duzuka. / Kiacey.

[Ipy wW3ydeHWH XUMHH TPOUCXOAWT (POPMUPOBAHHME 3HAHWK OCHOB
XUMHYECKOM HAayKH Kak OOJJaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, NMPAKTUYECKOM
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHL.
3amadya y4yeOHOTo MpeaMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMbl XMMHUYECKUX



3HAaHUN — BaXXHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKHUX MOJIOKEHUM,
JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
NpUOOIIEHUN K HAyYHBIM METOJaM TO3HaHUSA TMPU HM3YYCHUU BEUIECTB U
XAMHYECKUX peakiuii, B GOPMUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHWH B Y4eOHO-TIO3HABATEIBLHON U YyueOHO-UCCIEA0BATEIHLCKOM
JESATeIbHOCTH, OCBOCHHUU TIpaBWJ 0€30MacHOro OOpallleHHs C BEIIeCTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HA4YCHHUE TPUOOPETN TaKHe 1IENIH, KaK:

— (opMupoBaHHE€ UWHTEIJIEKTYaJllbHO pPAa3BUTOM JIMYHOCTHU, TOTOBOU K
caM0OOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

—  HalpaBJ€HHOCTh OOYyYEHHsST Ha CHUCTEMAaTHYECKOE MPUOOIICHUE
0o0ydJaromuxcs K CaMOCTOATEIbHOW IO3HABATEIBHON JESITEIHbHOCTH, HAYYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIOIMIMM MOTHBAIUIO M PAa3BUTHE CIIOCOOHOCTEH K
XHMHH,

— obecrnieyeHne yClIOBUM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YYarOIIMMUCS
OTbITAa PAa3HOOOPA3HON NEATETPHOCTH, IMO3HAHMS M CaMOIMO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIIMX YHHUBEpPCaJbHOE 3HAYEHUE IS
Pa3ITUYHBIX BUIOB JI€ATEIbHOCTH;

— (dopmupoBanue oOmeH (PYHKIIMOHATBHOW U  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJE€ YMEHUH OOBACHITH W OICHUBATh SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3yS 3HAHUS W OMBIT, MOJYYCHHBbIC MPU W3YYCHUU
XUMHH, TPUMEHSTh HMX TMpPH pEIIeHUd MpoOJieM B TMOBCETHEBHOW >KU3HU H
TPYZOBOM JAEATEIBHOCTH;

— ¢opMupoBaHHE Yy OOyYalOIMXCS TYMAaHHCTHUYECKUX OTHOILICHUH,
MOHUMAaHUS [IEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH HKOJOTHYECKHU
[1eJIeCO00Pa3HOT0 TOBEJEHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IENAX
COXpaHEHHMsI CBOET0 3J0POBbs M OKPYKAIOUIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPONIO W
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoduis M HAMPABICHHOCTH JATbHEHIIETO
o0yJeHUsI.

OOmiee YMCIO YacoB, OTBEACHHBIX I W3yYEHUS XUMUU Ha YPOBHE
OCHOBHOT'0 0011Iero 00pa3oBaHus, cocTaiseT 136 yacoB: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



2. Conep:xxanue yueOHOIr0 npeaMera, yueOHOro Kypca (B TOM 4ucJjie
BHEYPOYHOM 1eATeJIbHOCTH), Y4¢OHOI 0 MOAYJIsl.

8 KJIIACC

[lepBoHauaIbHbIE XUMUYECKUE TOHSATUS

[Ipenmer xumuun. Poiib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTOoAaX MO3HAHUA B XUMHUU. YHMCThIE BelIECTBAa M CMECH.
Cnoco0Obl pazaeneHusi cMmeceil. (mpodopueHTalMs Ha JlabopaHTa, MeTaulypra,
dapmaiieBTa, TEXHOJIOT MUIIEBON MTPOMBIIIIEHHOCTH )

ATOMBI M MOJICKYJIBI. XUMHUYECKHE OdJIeMEHThl. CHMBOJIBI XUMUYECKHX
aneMeHTOB. [IpocThie U ClIoXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckass ¢Gopmyna. BajleHTHOCTh aTOMOB XUMHYECKHX DSJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHas Macca.
OtHOCHuTeNnbHAS MOJICKYJISIpHas Macca. MaccoBas 1011 XUMHUYECKOT0 JJIEMEHTA B
coenrHEeHUH. (TpodOpHEeHTAIMS Ha arOPHOMA)

KomnuectBo BemecTBa. Moinb. MosipHas Macca. B3auMocBs3b KOJIMUECTRA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacueétel 1o dopmyniam
XUMUYECKUX COETUHEHU.

@u3NYecKne U XUMHUYECKHUE SBICHUSA. XUMHUECKasl peakusi U €€ MPU3HAKH.
3aKOH COXpaHEHHsS Macchl BellecTB. Xumudeckue ypaBHenus. Kiaccuduxanus
XUMHYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuti sKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B J1aOOpaTOpUH U
npueéMaM# oOpalleHus ¢ 1abopaTOPHBIM O0OPYI0BAaHUEM, W3yUYCHHUE W OINHUCAHHUE
dbU3MYeCKUX CBOMCTB OO0paslloB HEOPraHWYECKHX BEIIECTB, HAOJIOACHUE
¢usznuecknx (TUTaBI€HHE BOCKA, TasHUE JbJa, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE U KOHIEHCAlMsl BOAbI) U XMMHUYECKHX (FOPEHHE CBEUHU, MPOKAIMBAHUE
MEJIHOW MTPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) SIBIEHUM, HAOMIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHMS XUMUUYECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIAPOKCHIIA
menu (II) mpu HarpeBanuu, B3auMoJeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
W3y4deHHE CIMOCOOOB pa3JeieHHs] CMECel: ¢ MOMOIIbI0 MarHuTa, (QUILTPOBAHHE,
BBITIApUBAHUE, JUCTHLIAIMSA, XpoMaTorpadusi, MpOBEJCHUE OYNCTKH TTOBAPEHHOU
COJIM, HAOIIOJIEHWE W  ONHCAHUE  pPe3yJbTaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHWS MAcChl, CO3JaHHE MOJEJIed MOJIEKYJ
(1apocTepkHEBbIX). (TpodopreHTaIMs Ha JIabOpaHTa)

Baxuelime npecTaBUTENN HEOPTAHUYECKUX BEIIECTB



Bo3nyx — cMech razos. CocrtaB Bo3ayxa. Kucnopom — 3JI€MEHT M IIPOCTOE
BelecTBo. HaxokaeHue kuciopojia B mnpupone, (puanueckue M XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHUsT KHCJIOpoJa B Ja0oparopud U mOpombiiuieHHOCTH. Kpyrosopot
KHcIopoa B mpupojie. O30H — aioTponHas Moau(UKaIus KUCIopoaa.

TermnoBolt >P¢GeKT XMMHUYECKOM pEeaKUuu, TEPMOXUMHUYECKHE YpaBHEHWS,
DK30- M DJHAOTEPMHUYECKUE DPEAKIMHU. TOIUIMBO: yroiab M METaH. 3arps3HEHUE
BO3/lyXa, YyCWICHHE TapHUKoBoro 3d@dekra, paspylieHue 030HOBOTO CIIOS.
(mpodopueHTalys Ha TEIJIOBYIO SHEPIETUKY, Ta30pa3BeKa, IKOJIOTA)

Bomopon — anemeHT M mpocroe BemiectBo. HaxokneHuwe Bopopoaa B
npupojse, ¢GU3MYECKHe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI
nosryyeHusi. Kuciaorsl u conu.

MonsipHbiii 00bEM Ta30B. PacueThl M0 XUMHYECKUM YPaBHEHUSM.

®dusznyeckue CcBOMCTBA BOAbl. Boma kak pactBopurtenb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHbIE PAacTBOPHL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BEllleCTBAa B pacTBOpe. XUMUUYECKHUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbl B NPUPOJIE.
3arpsi3HeHHe TOpUPOAHbIX BoA. OxpaHa W OYMCTKAa MPUPOAHBIX  BOJI.
(nmpodopueHTanus Ha dKOJI0ra, HHKEHEpa, JabopaHTa)

Knaccuduxkanus neopranmdeckux coenuuenuit. Oxcuasl. Knaccuduxarms
OKCUJOB:  coyieoOpasyromniie  (OCHOBHBbIE,  KHCJIOTHbIE, aM@oTepHbIe) W
HecoseoOpasyromue. Homenkinatypa okcuaoB. ®Pusznueckue H XHMHUUYECKHE
cBorcTBa okcuI0B. [Tomyuenne okcuaoB. ((mpodopueHTams Ha METAJTYPIrHIO)

OcunoBanusi. Knaccudukanuss OCHOBaHHMM: WICHOYM W HEPACTBOPUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHuM. (DU3MYECKHE U XUMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dOuszndeckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHoctn MmetamuioB H. H. bekerosa.
[Tonmy4yenue kucnot. ((mpodopueHTals Ha MUIIEBYIO TPOMBIITUIEHHOCTD)

Conu. Homenkiarypa coneil. @uU3nyeckue U XMMUUYECKUE CBOMCTBA COJICH.
[Tonyuenue conen.

['eHeTnueckas CBA3b MEXKAY KIIACCAMH HEOPTaHUYECKUX COEMHECHUM.

Xumuveckuti 3KCnepumenm:

KAUYECTBEHHOE ONPENECIICHUE COAEPKAHUS KHCIOPOJa B BO3AyXE, MOJIYYEHHE,
coOupaHue, paclio3HaBaHWE M H3YYEHUE CBOICTB KHUCIOPOJa, HAONIOAEHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBCHHS W
MpekpaiieHus TopeHus (mo)kapa), O3HAKOMJICHHME ¢ oOpas3liaMd OKCHIOB H

OMHMCAaHUE WX CBOMCTB, MOJIyd€HHE, COOMpaHWE, paclo3HABAaHWE W H3YyYCHHUE
6



CBOMCTB BOJOpona (TOpeHue), B3auMoeicTBue Bogopoaa ¢ okcugom menu (1)



(BO3MO>KHO HCIIOJIb30BAHUE BUJIEOMATEPUANIOB), HAOIIOJIEHUE OOpa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIeIOBaHHE OCOOCHHOCTEW pPAaCTBOPEHHS BEIIECTB C
pa3IMYHON PaCTBOPUMOCTHIO, MPUTOTOBICHUE PACTBOPOB C ONPEACICHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJbBI C METAILUIAMU
(HaTpuieM ©  KajibllueM) (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
uccienoBaHue  oOpa3lOB  HEOPraHWYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUs OKPACKU MHAMKATOPOB B PACTBOpPAxX KHUCIOT U IIEIOYEH,
uzydeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C METaJIaMM, pPEakluid HeUTpaau3aluu, IMOJyYEeHUE HEPAaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METaJUla APYTMM W3 PACTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTANbHBIX 3ajlad 1o TeMe «Baxkuelmne Kiaacchl HEOPraHUYECKUX
COCITUHEHUIY.

[Tepuonnueckuit 3akoH u llepuoanyeckas cucteMa XUMUUYECKHUX JIEMEHTOB
J. . MenneneeBa. CtpoeHue aroMoB. XUMHYECKash CBs3b. OKUCIUTENIBHO-
BOCCTAHOBUTEIILHBIE PEAKIIUU

[lepBble TOMBITKH KiIacCH(UKAIMK XUMHUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CxXOJIHBIX DJJEMEHTOB (LIETOYHbIE W IIEJIOYHO3EMEJIbHBIE METAILIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yoT aMpOTEpHbIE OKCHIBI
U TUAPOKCHUJIBIL.

[lepuoanueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUOAHAsT  (OPMBI
[Tepnognueckoit cucrembl xumuueckux 3iemMeHToB Jl. . Mennaeneesa. llepuonasr
u rpynnbl. PU3MYECKUII CMBICI MNOPSAKOBOIO HOMEpa, HOMEPOB IMEpHOJa U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMOB TEepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XHUMHUYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHS pajnyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u Ileproanueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB JJIsl pa3BuUTUsl Hayku W npaktukd. [[. WM. MenpeneeB — ydeHbId U
IPaKIAHUH.

Xumunueckass cBsizb. KoBajeHTHas (moyisipHass W HEMNOJsIpHAsi) CBA3b.
DNEKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBA3b.

Crenenp  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  pPEAKIIUU.
[Ipoueccrl OKUCIEHUS U BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii sxcnepumenm:

M3yueHHe oOpaslloB BEHIECTB METAUIOB M HEMETAIJIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LIMHKA C PAcTBOPAMHM KHUCJIOT M WIEIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakinu pa3ioKeHUs, COSTUHEHUS ).

Meosxcnpeomemmule cesazu

Peanuzamus MeXnpeaMEeTHBIX CBSI3€M NpU M3YyYCHUHM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 MCIOJIb30BAaHHE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATHH, TaK W MOHATUM, SBIISIIOIIMXCS CUCTEMHBIMH JJISl OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61mue ecTecTBEHHO--HAyUYHbIE TTOHSATUS: HAyYHBIM (akT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCudUKanus, TEePUOJAUYHOCTh, HAOIIOJEHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: MaTepusi, aToM, OHJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJICKTPUUECKUN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYWHBI, CIUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIAHETHI, 3B€3/1bI, COJHIIE.

buonorus: porocunTes, Apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATbI, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOIUIMBO, BOJITHBIE PECYPCHI.

9 KJIACC

BeniectBo u XumMuyeckas peakius

[Tepnonnueckuit 3axoH. [lepuognueckas cucrema XUMHYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TME€PBBIX TpPEeX TMEPUOJIOB, Kalusl, KalblUs U HX
COCIMHEHUH B COOTBETCTBUHU C IIOJIOKEHUEM »3JIEMEHTOB B Illeproamueckoi
CHUCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BeliecTBa: BUJBI XHMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PEIICTOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIIMUECKON PELICTKU U
BHUJa XUMHUYECKOU CBSI3H.

Kiaccudukanys m HOMEHKIaTypa HEOPraHMYECKUX BEIICCTB. XHMHYECCKUC
CBOMCTBA BENIECTB, OTHOCSIIIMXCS K PpA3JIMYHBIM KJIaccaM HEOPTraHUYECKUX
COCJIMHECHUH, TCHETUYECKAsl CBA3b HEOPraHMYECKNX BEIIECTB.

Kiaccupukanys XuMUYIeCKHX peakIuii M0 pa3IudHbIM IPU3HAKAM (I10 YHUCITY
M COCTaBy Yy4YacTBYIOIIMX B pEaKIUM BEHIECTB, MO TerioBoMy 3¢dekTy, mo
W3MEHEHHUIO CTEMEeHEH OKHCICHHUS XMMUYECKHX AJIEMEHTOB, MO OOpaTUMOCTH, 1O



YYaCTHIO KaTajau3aTopa). DK30- U PHAOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUECKUE
YpaBHEHUSL.

[lonsTue o ckopocTH xumMuyeckodl peakuuu. [loHsTue 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHE O TOMOTeHHBIX U TeTEPOTEeHHBIX
peakuusax. [lonarue o karanuze. [loHsTHE O XMUMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIUSIIOIIME HAa CKOPOCTh XUMHMUYECKOW pPEAKIUMU U TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHH.

OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHCIUTEIILHO-BOCCTAHOBUTEIILHOM peaxkuum. CocraBnenue YpaBHEHU
OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 2MEKTPOTUTUUECKON AUCCOLUALMU. DIECKTPOJIUTHI U HEIJICKTPOIUTHI.
KaTtnonsl, annonsl. MexaHU3M AUCCOLMAIAM BEIIECTB C PA3JTUYHBIMU BHUAAMHU
xumuuecko cBsizu. Crenens auccorumanuu. CUiabHbIE U C1abble dJIEKTPOJIHUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii HOHHOTO OOMEHa,
MOJHBIE W COKpalICHHBbIE HWOHHBIC YypaBHeHUs peakuuid. CBoiCTBa KHCIOT,
OCHOBaHMUW W COJIGM B CBETE MNPEACTABICHUH 00 DJICKTPOJUTHYECCKOMN
nucconnanuu. KauecTBeHHbIE peakliud Ha HOHBL. [IoHATHE O THAPOIN3E CONEH.

Xumuueckuti IKCnepumeHm.:

O3HAKOMJICHHE C MOJACISIMM KPUCTAUIMUYECKUX PEIICTOK HEOPraHWYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(x;opua HaTpus), UCCIICIOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW peakIuu
OT BO3JEHCTBHUS Pa3IUYHBIX (HAKTOPOB, HCCICIOBAHUE JJICKTPOIPOBOIHOCTH
pacTBOPOB BENIECTB, IMPOLECCA JIUCCOLMAIIMM KHUCJIOT, WIEJIOYEH U COJIEH
(BOBMOHO  HUCIIOJB30BAHME BHJICO MAaTEpUANIOB), TMPOBEJACHHUE  OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUS  peakuuid  HMOHHOTO  OOMeHa
(oOpazoBaHme oOcajka, BBIJICICHHE Ta3a, oO0pa3oBaHHE BOJbI), OIIBITOB,
WUTIOCTPUPYIOIUX — MPUMEPBl  OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
(ropeHue, peakiuu pas3joKeHHUs, COSIUHEHUS), paclo3HaBaHUE HEOPraHWUYECKUX
BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX pEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIIBHBIX 3a7a4.

Hemeramnibl 1 uxX COeAMHEHUS

OO6mass xapakTepucTUka TajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTeNeHU OoKucieHus. CTpoeHHe U (PU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XUMHYECKHE CBOWCTBAa Ha NpUMEpe  XJopa
(B3auMOJIeICTBHE C MeETaulaMHi, HEMeTaUlaMH, Iejio4aMH). XJIOPOBOJIOPO.
CosisiHast KUCIOTa, XUMUYECKHE CBOMCTBA, MOJIydCHHE, NpUMEHeHue. JleicTBue
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XJIOpa U XJIOPOBOAOPOJA HA OPraHU3M YEIOBEKa. BaxHeumue XJIOpUAbl U UX
Haxo0XJIeHUE B npupoje. (mpodopueHTaius Ha XUMHKa-TeXHOJI0Ta CHHTETUYECKHUX
MOIOIIIUX CPEJICTB)

O6mas xapakrepuctuka 3nemMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (Pu3nyecKkue CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPONHbIE MOJU(DUKALIUN KUCIOPOIa
U cepbl. XUMHUYECKUE CBoOMcTBa cepbl. CepoBOOPOJ, CTpOECHUE, (PU3HUECKHE U
XUMH4YecKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPEACTAaBUTENN KHCIOTHBIX OKCHIOB.
Cepnass  kucioTa, (QuU3MYEeCKHMe M XUMHUYECKHE CBOWCTBa (00mIMe Kak
Ope/CTaBUTENsl Kjlacca KHCIOT W crnenuduyeckue). XHUMHUYECKHE peakluu,
JeXallue B OCHOBE MPOMBIIUIEHHOI'O CHOcCO0a MONYYeHUS CEpHOM KHUCIOTHI.
[Tpumenenue cepHoit kucaoThl. Colii CEpHOM KUCIIOThI, KAUECTBEHHAsI PeaKus Ha
cynbdar-uoH. HaxoxxneHue cepbl M €€ COEAMHEHUH B MNpupoge. XUMHYECKOe
3arpsi3HEHHE OKPY’KAIOIIEeW Cpeibl COCIUHEHUSAMH Cephbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE  BO3JyXa M  BOJOEMOB), CIIOCOOBI  €ro  MpPeJOTBPAIIEHUS.
(mpohopueHTAalINS HA HHKEHEPA-TEXHOJIOTA)

OO6mast xapakrepuctuka 37aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHH OKHUCIEHHUs. A30T, PacHpOCTpaHEHHUE B MPHUPO/IE,
dusznueckre u XuMuueckue cBoiictBa. KpyroBopor a3ora B npupojie. AMMHAK, €ro
dusznueckre 1 XMMUYECKUE CBOWCTBA, MoJyuyeHue u npumeHenue. Coau aMMOHUS,
X pU3NYECKHe U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHHMs. A30THasg KHCIIOTa, €¢ ToJyuyeHue, GU3HUecKrue U XUMHYECKUe
cBoiicTBa (0OIlIMe Kak TMpeJCTaBUTENS Kiacca KUCIOT M cHenupuyeckue).
Hcnonb3oBaHue HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHUHEPAITbHBIX
ynoopeHuii. XuMHUUYECKOe 3arps3HEeHUE OKPYKaroleld Cpeabl COCTMHEHUSIMH a30Ta
(KUCTTOTHBIE JIOXKIW, 3arps3HEHHE BO31yXa, IOYBBI M BOJ0eMOB). dDocdop,
ajuoTponHeie Moaudukamuu Gochopa, puzMdeckne M XUMUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kucinora, pu3nIECKHEe U XUMUYCCKHAE CBOKCTBA,
nonyuenue. Mcnonp3zoBanue hocharoB B kKauecTBe MUHEPATBHBIX YAOOPESHHIA.

(mpodopreHTalsa Ha arpoHOMa, XUMHUKa- TEXHOJIOTa, TA0OpaHTa)

O6mras xapaktepuctuka dnemMeHToB [VA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YTIUIepoJd,  aUIOTPOIHbIE
Moau(UKAIIMKA, PACTIPOCTPAaHEHHUE B TPHUPOAE, (PUINUECKHE H XUMHUUYECKUC
cBoicTBa. Ancopouusi. Kpyrosopot yriepona B npupojse. Okcuabl yriepoaa, ux
¢usnueckne W XUMHUYECKHE CBOWCTBA, JEHCTBUE HA KUBBIE OPTaHU3MBI,
MOJIyYE€HWE U TMPUMEHEHHUE. DKOJOTMYECKHE MPOOJEMBbI, CBA3AHHBIE C OKCHUJIOM
yriepogaa (IV), rumore3a r1100adbHOrO MOTEIVICHUS KJIMMaTa, IapHUKOBBIM

3¢ dexT. YronapHas KUCIOTa U €€ CONH, X (DU3NYECKHEe U XUMHYECKHE CBOMCTBA,
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MMOJYYCHHUC W IIPUMCHCHHUC.

KauecTBeHHast peakuuss Ha KapOOHAT-HOHBI.
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Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBILIIEHHOCTH U CEJIbCKOM
XO3SICTBE. (mpodopueHTanus Ha XHUMHKa-TEXHOJIOTa MUIIEBOM
MIPOMBIIILJIEHHOCTH )

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEUHEHUAX
yriaepozaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHble HMCTOYHUKU YIJIEBOAOPOAOB (Yyrojb, HOPUPOAHBIA Tra3, He(]Tb),
MPOAYKThl UX mepepaboTku (O€H3UH), UX POJib B OBITY W MPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMONOTMYECKH BAXKHBIX BELIECTBAX: KUpaX, OeNKax, yrieBoJax — U Ux
polM B OKM3HM 4elloBeKka. MarTepuaqbHOE €IMHCTBO OpPraHUYeCKUuX U
HEOpPraHMYECKUX COeAMHEHUH.

KpemHuuii, ero ¢usnueckue U XUMHYECKHE CBOMCTBA, IMOJy4YeHUE U
npuMmeHenne. CoelMHEHUs KpeMHUs B mpupone. OOmmMe mnpeacTaBieHus 00
okcuae kpemuus (IV) u kpemuHueBoil kuciore. CHUIMKaThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHellline CTpOUTENbHbIE MaTepHallbl: KEPAMHKA,
CTEKJIO, 1IeMeHT, 0eToH, xkese300eToH. [Ipobrembl 6e30macHOro MCHOJIb30BAHMS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuti sKCnepumenm:

U3y4YeHHe 0Opa3IlOB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IpOBE/IEHNE KaUeCTBEHHBIX PEaKIui Ha XJIOPUJ-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaXKalwllue (QU3NYECKUe W XUMHUYECKHE CBOMICTBa
raJoreHOB M HX COEJUWHEHHI (BO3MOKHO HCIIOJNIB30BAHUE BHUAEOMATEPUAIIOB),
O3HaKOMJIEHHME C o0pa3laMud XJIOpPUAOB (TaJOreHUJ0B), O3HAKOMJICHHE C
obpasmamMu  ceppl M €¢  COCIMHCHHSAMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpHUAJIOB), HAOIOIeHHE TIpollecca OOyTIMBaHUsl caxapa IMoja ACHCTBUEM
KOHICHTPUPOBAHHOM CEPHOM  KHUCJIOThI, HU3Yy4YCHHE XUMHYECKHX CBOWCTB
paz0aBICHHON CepHOM KUCIIOTHI, MPOBEICHUE KAaUeCTBEHHON peaKIuu Ha CyJb(aT-
HMOH U HaOJIOJeHUE MpHU3HAKA €¢ MPOTEKaHUs, O3HAKOMJIEHHE C (DU3HMUECKUMU
CBOWMCTBaMU a3oTa, ¢ocdopa U UX COEAUHEHUH (BO3ZMOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (OCPOPHBIX yMOOpEHUl, OTyICHHE,
coOupaHue, paclo3HaBaHWE U H3YYCHHME CBOWCTB aMMHUaKa, IPOBEJCHUE
KaueCTBEHHBIX PEAKIMHA Ha MOH aMMOHHUS U (pocdaT-HOH U M3ydeHHE NMPU3HAKOB
UX MPOTEKAHHUsI, B3aNMOIEMCTBUE KOHIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIbIO
(BO3MO>KHO WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YEeHUE MOJEeIen
KPUCTAUNIMYECKUX PEMICTOK anmasza, rpadwura, QymiepeHa, O3HAKOMIICHHE C
IIPOLIECCOM  AJICOPOLIMM  PACTBOPCHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJydeHHe, coOOMpaHHe, Paclo3HABaHUE M H3YUYCHHE
CBOICTB YIJIEKMCIIOIO ra3a, MPOBEJIECHUE KAUYECTBEHHBIX PEaKklUMi Ha KapOOHAT U

CUIIMKAaT-UOHbI MW HM3YUYCHHC IIPHU3HAKOB HX IIPOTCKAHMA, O3HAKOMJIICHHC C
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NPOAYKIMEN CUJIMKATHOW NPOMBIIUICHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHelmne HeMeTamIbl U UX COCAUHEHUS.

MeTamibl 1 X COETMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
UX MoJiokeHus B llepuoguueckoy cucreme XUMUYECKUX diaemeHTosB 1. .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTtauioB. MeTtajuindeckasi CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKAa.  DIEKTPOXUMUYECKUH  pAn
HarpspKeHU MetaioB. U3nYecKkue U XUMMUYECKUe CBOMCTBAa MeTayioB. OOmue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppO3WHM METAILJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTallb, YyTryH, AIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounble MeTaibl: nojioxkeHue B lleprnoanveckoil cucTeMe XUMUUYECKUX
sanemeHToB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
dusnyecKkne U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kamus). OKCUabl U
TUJAPOKCHBI HATpusd MW Kanusi. I[IpuMeHeHue IIeNOYHBIX METAIOB W HX
COECIUHCHUH.

[[lenoyHO3EMENbHBIE METAJUIBl MAarHud W KajJblM: TOJOXKEHUE B
[Tepunoguueckoit cucreme xumuueckux sneMeHToB J[. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXJeHHE B mpupoje. uznyueckue 1 XMMUYECKUE CBOMCTBA MAarHUS
U Kajblus. Baxueilmue coenuHeHHs KaibIUs (OKCHA, THUAPOKCHI, COJIN).
JXKeécTkocTh BOABI U CITOCOOKI €€ YCTPaHEHHUSI.

AnroMuHUiA: noJjioxkeHue B [lepuoandeckoid CUCTEME XUMHUYECKUX AJIIEMEHTOB
. . MenpneneeBa, CTpoeHHE aroma, HaxoxkaeHue B mpupoae. duszmueckne u
XUMHYECKUE CBOMCTBA altOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHJIa U THAPOKCHUIA
AITIOMHHHSL.

Keneso: monoxenue B [leprogndeckoi CUCTEME XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHME aTroMa, HaxOoXJaeHUE B Ipupoae. Dusnueckue u
XHMHYECKHE CBOMCTBA xene3a. OKCHIbI, THAPOKCHIBI U coiu xene3a (1) u sxenesa
(IIT), ux cocras, cBoiicTBa M ModyueHue. (MpodopueHTAINS HA CTATHIATEHIINKA,
MeTaJuIypra)

Xumuyeckuti IKCnepumenm.

O3HAKOMJICHME C o00pa3llaMd METAJJIOB M CIUIaBOB, UX (DU3NUYECKUMU
CBOMCTBaMH, M3Y4YEHUE PE3yJIbTaTOB  KOPPO3UU  METAJIOB  (BO3MOKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KaJIbLIUS W HATpusi C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAITIOB),
HCCIIEIOBAHUE CBOMCTB KCECTKOW BOJIbI, Mpoliecca TOPEHHUs JKelie3a B KHUCIOPOJIe
(BO3MOKHO  HCMOJB30BAHUE  BUJIEOMATEPUANIOB), IPU3HAKOB  MPOTEKAHUS

KAadCCTBCHHBLIX peaKHI/Iﬁ Ha HWOHBI: Mardus, KaJdblusd, aJJIOMUHUA, IIMHKA, KEJIC3a
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(IT) u xenesza (II1), mequ (I1), HaGrOEHUE U OMMCAHKE MPOILECCOB OKpAIIUBAHUS
IJIAMEHU WOHAMHM HATpWsl, Kajdusd W Kalblusg (BO3MOXKHO WCIIOh30BaHUE
BHJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCHAA ATFOMUHUS
Y TUAPOKCHA IIWHKA, PEIICHUE YKCIIEPUMEHTABLHBIX 3a/1a4 1Mo TeMe «Bakuelimme
METaJUTBl M UX COCTHHCHHS.

XUMUs U OKpY’Karollas cpeaa

BemecrBa u Marepuasnsl B IOBCEIHEBHOW JXKM3HM 4elloBeka. be3omacHoe
WCITOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObITy. [lepBas momomp mpu
XUMHYECKUX 0)KOTaX M OTPABICHUSIX.

XVMMHYECKOE 3arps3HCHHE OKPYXKAIOMICH cpenbl (MpeaenbHas TOMyCcTUMAas
KOHIIeHTpanwus Bemiects, nanee — [1JIK). Ponp xuMun B penieHnr 3KOJOTHYECKUX
npooJieM.

Xumuueckuii 3KCnepumeHm:

u3ydeHue o0pa3ioB MaTepuaoB (CTEKJIO, CIUIABBI METAIIOB, MOJMMEPHBIC
MaTepuabl).

Mesicnpeomemnvie cesa3u

Peanuzanmss MEXIpeAMETHBIX CBS3CH NpU W3YYCHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 UCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAyYHBIX
MOHSITUM, TaK ¥ TIOHSITHH, SIBJISIONIUXCS CUCTEMHBIMH JJIsi OT/ACIBbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'O [IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHBIE TMOHSATHUS: HAy4YHBIM (DakT, rumoresa, 3aKoH,
TEOpHUs, aHalu3, CHUHTE3, KIacCU(PUKalMs, TMEePUOAUYHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJEINb, SBICHHE, MAPHUKOBBIN
a3 eKT, TeXHOIOTHS, MaTePUAIIbI.

duznka: marepusi, aroMm, 3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PaJMOAKTUBHOCTH, MOJIEKYJA, SJCKTPUUYECKUN 3apsil, MPOBOJIHHKH,
MOJTYIIPOBOAHUKH,  JTUAJCKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITUIECKAS
pemieTKa, CIiaBbl, (U3MUYECKHE BEIUYUHBI, €IUHUIIBI MU3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3B€3/1b1, COJIHIIE.

buonorusi: dortocuntes, npixanwe, Oumocdepa, IKOCHCTEMA, MUHEPATbHBIC
YI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

['eorpadusi: armochepa, rtumpochepa, MHUHEpaTbl, TOPHBICE TOPOJIBI,
TMOJIC3HBIC MCKOIIAeMbIE, TOTITUBO, BOHBIE PECYPCHI.
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3. Ilnanupyemble pe3yJibTATHI OCBOCHUSI y4eOHOI 0 peIMeTa, y4e0HOro
Kypca (B TOM 4YHCJIe BHEYPOUHOH JeATEJIbHOCTH), Y4eOHOr 0 MOAYJIs

JIMUHOCTHBIE PE3VYJIBTATHI

JInuHOCTHBIE PE3yibTaThl OCBOCHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHusl JOCTUralOTCd B XO0J€ OOYy4YEeHHMs] XUMUU B €JAMHCTBE Y4eOHOH H
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHITHIMH B
oOlllecTBE MpaBWJIaMM W HOPMaMHU TMIOBEJCHHUS M CHOCOOCTBYIOT Mpolleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIUATTU3AIIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXAIOT  TOTOBHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSl CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAIlUA U
pacuIpeHue OMbITa JESITEILHOCTH Ha €¢ OCHOBE, B TOM YHCJIE B YACTHU:

1) mMaTpruOTHYECKOT0 BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY
U HaydyHOMY HACJEuI0, TOHMMAaHUS 3HAYCHHS XUMHUUYECKOM HAyKU B JKU3HU
COBPEMEHHOI'0 O00IIeCTBa, CIIOCOOHOCTU BIAJETh JOCTOBEpHOW WHMOpMalMe o
NEPEIOBbIX JOCTHXKEHUSAX U OTKPBITUSX MHUPOBOM U OTEUECTBEHHON XUMMWH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 0OIIECTBa;

2) TpaskJaHCKOTO BOCITUTAHUS:

NPEJCTABICHUS O COIMAJbHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-MCCIICOBATeILCKOM, TBOPYECKOM W JPYrHX  BHJAX
NEATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM JESITCIHHOCTH IIPHU
BBITIOJIHCHUN YYCOHBIX, IT03HABATEIBHBIX 3a7a4, BBIMOJHCHUH XHMHUYCCKUX
AKCTIEPUMEHTOB, CO3IaHUN YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
U B3aUMOIIOMOINM B TMpoliecce O3TOH y4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOC TOBEACHUE M IIOCTYNKH CBOUX TOBapUIIEH C MO3UIUU
HPABCTBEHHBIX M ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI MOCTYIKOB;

3) IICHHOCTH HAyYHOTO ITO3HAHHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BELIECTBE M XMMHUUYECKOW PEaKInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH WM COCTABJISIOLINE
OCHOBY IS TIOHMMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUSI MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJTHOMN CPEION, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MMO3HAaBaTEJIbHbIE MOTHBBI, HaPaBJIECHHbIC HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMUH, HEOOXOAMMBIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SBJICHUM,

MMO3HABATEIbHOM, MH(POPMAIMOHHON W YUTATEIbCKON KYJIbTYpPhl, B TOM YHCIIEC
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HaBBIKOB CaMOCTOSITETLHOM paboOThl € Yy4YEeOHBIMH TEKCTaMM, CIPABOYHOMU
JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CpPEACTBAMU HH(OPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JH0003HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, NPOEKTHOM U MCCIEI0BATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH U YPOBHS OOy4YeHHUS B
JIATbHEUIIIEM;

4) hopMHUpPOBaHUS KYIBTYPHI 3I0POBBSI:

OCO3HAHUE IICHHOCTH KU3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJEICTBUMU U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aJIKOTOJISI, HAPKOTHKOB, KYpEeHHUSI),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJ 0E€30MacHOCTH TMpU OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy10BOro BOCIIMTAHUS:

WHTEPEC K MPAKTUIECKOMY M3YUYCHUIO IPOQeccril U Tpyaa pa3IuyHOTO poja,
yBOXEHUE K TPYyAy M pe3yibTaTaM TPYAOBOW JEATEILHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TIPUMEHCHHS TPEAMETHBIX 3HAHUM TIO0 XHMHH, OCO3HAHHBIM BBIOOD
UHANBUAYATBHON TPACKTOPUU MPOJODKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPelIE;

6) 9KOJIOTUYECKOTO BOCITUTAHHS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOAEC KaK HMCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHHUE [IEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
du3nueckoMy U TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOACHUS
mpaBmI 0€30MAaCHOTO MOBEICHUS MPU pabOTE C BEMIECTBAMH, a TAKKE B CUTYyAIHX,
YTPOXKAIOIIKUX 30POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOM, ISl MOBBILICHUS
YPOBHSl  AKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJIeM M IMyTed UX PEIICHHsS MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW M COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3VJIbTATHI

B cocraBe MeTampeAMETHBIX pe3yJbTATOB BBIACISIOT 3HAYUMbBIC IS
dbopMupoBaHUST MHPOBO33pPEHUS OOIIEHAy4YHbIE TMOHSITUSA (3aKOH, TEOpHs,
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MPUHIINI, TUNIOTE3a, (PAKT, CUCTEMA, IMPOLECC, IKCIIEPUMEHT U JPYroe.), KOTOPbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpPEAMETaX W MO3BOJSIOT HA
OCHOBE 3HaHUHN U3 ATUX NPeaAMETOB (OPMHUPOBATH MPEACTABICHHUE O LEIOCTHON
HAay4YHOU KapTHUHE MUpA, U YHHUBEpCaJbHbIE YUeOHbIE ACHCTBUS (MIO3HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYISATHUBHBIE), KOTOpble oOecneuynBaloT (HOpMHUpPOBaAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOMU
TS TeIbHOCTH.

[lo3HaBarenbHbIE YHUBEPCAIbHbIE YU€OHbIE JEHCTBUS

bazoBbie nornueckue qeHCTBUA:

YMEHHS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJIEHUSI MPU OCBOEHUU
3HAHMM: PACKPBIBATH CMBICI XMMUUYECKHX TMOHATUNA (BBIIENSATH MX XapaKTepHbIC
NpU3HAKH, YCTaHABIMBATH B3aWMOCBA3b C JIPYTUMHU TMOHATHUSIMH), UCIOJIB30BATh
HNOHSTHS JUIsl OOBSICHEHUS OT/AENIbHBIX (DAKTOB U SIBICHUM, BHIOMPATh OCHOBaHUS U
KPUTEpUH JUIsl KiIacCU(PUKAIMKM XMMHYECKUX BEIIECTB M XUMHUYECKHX PEAKIUH,
YCTaHABIMUBATh MPUYMHHO-CJIEJACTBEHHBIE CBA3M MEXKIY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKUE pACCYXKACHUS (MHAYKTHBHBIC, ACAYKTUBHbBIC, 10 AHAJIIOTHUH),
JIeNaTh BHIBOJBI U 3AKITIOUCHHUS;

YMEHHE MPUMEHSATh B MPOLECCe IO3HAHUS TOHATHS (IpeIMETHbIE U
METaNpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIEH, UCIOIb3YEMBIE B XUMHUH,
npeoOpa3oBbIBaTh MIUPOKO NMPUMEHSEMBIE B XMMHU MOJIEIbHBIE NIPEICTABICHUS —
XUMHUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XUMHU4YecKass Qopmyiaa M YypaBHEHHE
XUMHUYECKON peakluy — IpU PelIeHUU y4yeOHO-TIO3HABATEIbHBIX 33]a4, C YUECTOM
OTUX MOJEIBHBIX NPEICTABICHUN BBISBIATH U XapaKTEpU30BATh CYILIECTBEHHBIC
NPU3HAKK W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUYECKUX PEaKLIUH,
BBISBJIATH ~ OOIME  3aKOHOMEPHOCTH, NPUYMHHO-CIIEJICTBEHHBIE CBSI3U U
IPOTUBOPEYHS] B U3y4aEMbIX MPOLECCAX U SIBJICHUSX.

ba3zoBble uccnenoBaTenbCKUE NEUCTBUS:

YMEHHE HCIIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHI B KAa4ECTBE HMHCTPYMEHTA
MO3HAHMSI, a TaKXKe B KauyeCTBE OCHOBBI JJs (OPMUPOBAHUS TUIOTE3BI IIO
IIPOBEPKE NMPABUIIBHOCTHU BBICKA3bIBAEMBIX CYXKIACHUH;

npuoOpeTeHne OMblTa IO IJIAHUPOBAHUIO, OPTraHU3alUKd M IPOBEICHUIO
YYEHMUYECKHX OJKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €0 Pe3yabTaT, (OpMyIUpOBaTh 00OOIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEICHHOIO OMNbITA, UCCIEOBAHUS, COCTABIATh OTUET
0 mpojerIaHHol padore.

PaGota ¢ uadopmanmeii:
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yMEHHE BBIOWpaTh, AHAIW3MPOBATH W HWHTEPIPETUPOBATH HH(POPMAITUIO
Pa3TUYHBIX BUAOB U (HOPM TPEICTABICHUS, MOYyIaeMy0 U3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOMyJISIpHAsl ~JUTepaTypa XUMHUYECKOTO COJIEp)KaHUs, CIPABOYHBIC
mocoOus, pecypcel VHTepHETa), KPUTUYECKH OICHUBATH MPOTUBOPCUYHBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMCHHE TPHMCHATh PAa3IMYHBIE METOJBI W 3alpoChl NMPHU TOWCKE U OTOOpE
uH(OpPMAITMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJIS BBITIOJHEHUS
y4eOHBIX U MMO3HABATEIBHBIX 3a/1ad OMPEEICHHOTO TUTIA, IPHOOPETEHUE ONbITa B
00JaCTH  MCTOJB30BaHUS  MH(POPMAITMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJbTYpOH aKTUBHOTO UCIOJB30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM,
CaMOCTOSITEIILHO BBIOUPATh ONTHUMAIBHYIO GOpMY MPEACTABICHUS HHPOPMAIIUUA U
WITIOCTPUPOBATh peIlaeMble 3a/ladydl HECIOXHBIMH CXEMaMH, JIuarpaMMaMu,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE WCIONb30BaTh M aHaJIM3UpPOBaTh B Tpolecce Y4eOHOH u
MCCIIEZIOBATEIBCKON NIEATEIBPHOCTH HH()OPMAIMIO O BIUSHUH MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3AWCTBA W TPAHCIIOPTa HA COCTOSIHHE OKPYXKAroIIed MPHPOTHOM
CpeIbl.

KoMMmyHuKaTHBHBIE yHHUBEPCAJIbHBIE YUEOHBIE AEHCTBUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B XOoJe auanora W (Wiau) JIUCKYCCHH) IO
CymiecTBy  oOcykaaemMod  TeMbl, (OPMYJIHpPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a1a4H;

YMEHHUS  TMPEJCTaBIATh  IMOJYyYEHHbIE  pe3yibTaThl  MO3HABATEIbHOM
JESTENBbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh MPE3CHTAINIO
PE3YNIBTATOB BBHIMOJHEHUS XMMUUYECKOTO JKCIEpUMEHTa (J1abOpaTOpHOro OIbITa,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOM W HCCIICIOBATEIIbCKOM  NESITENbHOCTH  TPU  PEIICHHUH
BO3ZHUKAIONIUX TPOOJIeM Ha OCHOBE y4eTa OOIIMX MHTEPECOB M COTIACOBAHUS
no3uiuii (o0CyXIeHus, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIHS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPHEB TO OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrHe).

PerynsatvuBHbIe yHUBEpCATbHBIC YICOHBIC TCHCTBUSA:

YMEHHE CaMOCTOSTEIBHO OINPENENsITh e JACSITeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHbHOCTD, BEIOMpATh Hanbosee d(HPEeKTUBHBIE CITOCOOBI PEIICHNs YIeOHBIX U
MO3HABATENBHBIX 33/a4, CaMOCTOSITEIBHO COCTAaBISITh WJIH KOPPEKTHPOBATH
MPEVIOKEHHBIA aIrOPUTM JACHCTBHIM MpPHU BBIMNOJHEHHHM 3aJaHUM C y4eTOM
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MOJIyYEHHUsI HOBBIX 3HAaHUU 00 HM3yd4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUSX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pE3yjibTaTa 3asBICHHOW LEIU, YMEHUE
WCIMOJIb30BATh U AaHAIM3UPOBATh KOHTEKCTHI, MIPEJIaracMbl€ B YCIOBUU 3aJaHUI.

IMTPEAMETHBIE PE3VYJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJAbTaTOB IO OCBOCHUIO 00s3aTE€IBHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHON ¢enepaibHON pabdodeill mporpaMMoH,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHUCA HAy4HbIC 3HAHUS, YMEHUS M CIIOCOOBI
nercTBuM, crnenuduyueckue i1 OpeAMETHOM  o0nactu  «XUMHS», BUJBI
NEATEIBHOCTA MO  TOJYYCHUIO HOBOTO  3HAHWS, €ro HHTEepHpeTaluy,
nmpeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHUSX.

K xoniy oObyuenus B 8 kjiacce npeaMeTHbIe Pe3yJbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:
pPacKpbhIBaTh CMBICI OCHOBHBIX XMMHYECKMX TOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKUM  AJIEMEHT, IMPOCTOE BEHIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpONHAsT W HEOJHOPOJIHAs), BaJEHTHOCTb, OTHOCHUTEJIbHAS aTOMHas U
MOJIEKYJISIDHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JISI XUMHYECKOT'O JIEMEHTa B COCIMHEHUHU, MOJISIPHBIN 00bEM, OKCHI, KHCIIOTA,
OCHOBaHME, COJIb, AJIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKUCIICHUs, XUMHUYECKas
peakuus, KiacCu(puKalus peakifii: peakiuu COeIMHEHUS], PeaKIIMN Pa3I0KEeHUS,
peakuuu 3aMeleHus, peakiuu OOMEHa, 3K30- U SHIOTEPMUYECKUE pEeaKIInH,
TEIUIOBOM A QeKT peakuuu, sAPO aToOMa, SJIEKTPOHHBINM CJIOW aroMa, aToMHas
opOuTasib, paauyc aroma, XHUMHYecKas CBsS3b, TMOJIApHAs U HENOJspHas
KOBAJICHTHAs CBSI3b, HOHHAsI CBS3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas 10
BelllecTBa (MPOLIEHTHAS] KOHIICHTPAIIKs) B PaCTBOPE;
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX ITOHATUN U IPUMEHSATH 3TU
MIOHATHS IIPU ONUCAHUH BEILLECTB U UX MPEBPALCHUM;
MCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBICHHS (HOPMYN BEIIECTB H
YPaBHEHUU XUMUYECKUX PEAKIUN;
OTIPEJICNSITh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCIWHEHUAX, MPUHAIICKHOCTH BEIIECTB K
OTIPEICTICHHOMY KJIACCY COEIMHEHUU 1Mo (opMyliaMm, BHUJ XUMHYECKOW CBSI3H
(KoBaJIEHTHAsI U MOHHAs) B HEOPTAHUYECKUX COCAUHEHUSIX;
packpeiBath  cMmbicn  [lepuommueckoro  3akonma JI. UW.  Menneneesa:
JEMOHCTPUPOBAaTh  NOHMMAHWE  NEPUOAUYECKOM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT MX IMOJOXeHUs B [lepnoanueckon cucreme, 3aKOHOB
COXpPAaHEHHsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISPHOTO
Y4EHHUs, 3aKOHa ABOraapo;
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OMHUCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy llepronnueckoil cucteMsl
XUMUYECKUX PJIEMEHTOB: pa3nyaTh MOHATHUS «TJIaBHAs MOArpymnna (A-Tpymnmna)» u
«mobounas noarpynna (b-rpynma)», manele u OosbliMe NEPUOIbI, COOTHOCUTH
o0o3HaueHusi, Koropble wumerorcs B Tabmune «llepuoanueckas cucrema
xuMuyeckux anemeHToB J[. M. MenpaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHX SJIEMEHTOB (COCTaB W 3aps] sjpa, 0o0Iiee 4uciio
ANIEKTPOHOB U PACTIPEECICHUE UX M0 AIEKTPOHHBIM CIOSM);
KJacCUUIUPOBATh  XUMHYECKHUE  DJEMEHThI, HEOPraHWYEeCKHUE  BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY M COCTaBY yYacTBYIOUIMX B PEAKIIMU BEIIECTB, IO
TEIIOBOMY 3P (DEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, TIOJATBEpPKJasi OINHUCAHUE TPUMEpPaMHU MOJICKYJISIPHBIX YpaBHEHHUUH
COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUIA;
IPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaUYE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX TIPEBPAICHUN B PA3JIMUHBIX YCIOBUSIX;
BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJIAPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJI0 XMMHUYECKOr0 3JeMeHTa Mo (opMyse COCTUHEHHUS, MACCOBYIO
JIOJIF0 BELIECTBA B PAaCTBOPE, MPOBOAUTH PACUYEThl MO YPAaBHEHUIO XUMHYECKOU
peaKuuu;
OPUMEHATh OCHOBHBIE OINEpAlMd MBICIUTEIBHON JAEATEIbHOCTH — aHalu3 H
CUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMATH3alMIO, KIIaCCU(PUKAIINIO, BHISBICHHUE
OPUYMHHO--CJIEICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOICTB BEIIECTB U
XUMHYECKUX PEaKIUii, ECTECTBEHHO-HAYYHbIE METO/Abl TIO3HAHUSI — HAOIIOZCHUE,
U3MEPEHUE, MOAECIUPOBAHNE, SKCIIEPUMEHT (PEAJIbHbIN U MBICJIEHHBIN );
CJIeIOBaTh TMpaBHJIaM TIOJIb30BAaHUS XMMHUYECKOW TOCYAOW U Ja0OpaTOPHBIM
o0opyAOBaHUEM, a TAaK)Ke IPaBHIIaM OOpaIlleHUs! C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMUA 1O BBIMOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB TIO
MOJIYYCHUIO W COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA W KHCIOPOAA),
MIPUTOTOBJICHUIO PACTBOPOB C OMNPEACIICHHOM MAacCOBOM [0Ji€il pacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTh W MPOBOAUTH XUMHUYECKHE HKCIEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB WIENOYEH M KHUCIOT C TOMOIIbIO HHIMKATOPOB
(makmyc, eHondranenH, METUIOPAHXK U IPYTHUE).

K koniy obyuenust B 9 kiiacce mpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
PacKpbIBaThb CMBICI OCHOBHBIX XUMHUUYECKUX MOHSTUH: XUMHUYECKHUI SJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, MPOCTOE BEIIECTBO, CIIONKHOE BEILECTBO,
BAJICHTHOCTb, DJICKTPOOTPUIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas
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peakiuus, XuMUYecKas CBs3b, TEIJIOBOUN 3P (EKT peakiu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTBHI, HEIJIEKTPOJIUTHI, SJIEKTPOJUTHYECKAsT JAUCCOLMALNS,
peakluud HOHHOTO OOMEHa, KaTalau3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTuMbIe peakuuu, OKHUCJIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu,
OKHUCJIMTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHHUE, aJIOTPONUS,
aMm(doTepHOCTh, XHUMHUECKas CBsI3b (KOBaJlGHTHAsl, WOHHAs, MeETaJUIM4ecKas),
KpUCTAJNINYECKAasl PEIIETKA, KOPPO3Us METAIOB, CIUIABbl, CKOPOCTh XUMHUYECKOMN
peakiuu, npeaesbHo nonyctumas konrentpanus [1JIK BemecTna;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITUN U PUMEHSITh 3TH
MOHSITUS NPU ONTMCAHUM BEIIECTB U UX MPEBPAICHUIA;

UCIOJIb30BaTh XMMHYECKYI0 CHMBOJHUKY JUJISi COCTaBieHHsS (OpPMYJ BEIIECTB H
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTPENENIATh BAJICHTHOCTh M CTENECHb OKHUCJICHUS XUMHUYECKUX DJJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIIC)KHOCTh BEUIECTB K OMPENEICHHOMY
KJIAacCy CO€IMHEHMH 1o (¢GopMmysiaMm, BHJ XUMHYECKOW CBsI3M (KOBaJieHTHas,
MOHHAsl, METaJUIMYecKas) B HEOPraHMYECKUX COCAMHEHHSX, 3aps] HOHA IO
XUMUYECKOU (opmyIie, XapakTep Cpellbl B BOJHBIX PacTBOpax HEOPTaHUYECKUX
COEIMHEHUH, TUIT KPUCTAITINYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;
packpeiBath cMbIci llepmogmueckoro 3axkona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €Tr0 TMOHMMAaHUE: OMHUCHIBATh M XapaKTEPU30BaTh TaOIUUHYIO
dopmy Ileprmoanyueckoil CUCTEMbI XUMUYECKUX SJIEMEHTOB: pa3inyaTh MOHATHS
«riaBHas noArpynmna (A-rpynmna)y» u «rnodounas noarpynna (b-rpymnmna)y», massie u
OoJbIIME  TEPUOJIbI, COOTHOCUTH O0O3HAYEHHS, KOTOphIE HMEIOTCA B
NEPUOJUYECKON TaOJMIle, C YUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsj sapa, ollee 4YHucio SJIEKTPOHOB U
pacnpeneneHue uX Mo JIEKTPOHHBIM CIIOSIM), OOBSCHATH 00IIHE 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COEAUHEHUN B MPEAesiaX MajlbiX NEPHOIOB
Y TJIABHBIX MOJTPYIII C YYETOM CTPOEHHS UX aTOMOB;

KIacCu(UIMPOBaTh  XUMHYECKHE  DJEMEHThI, HEOPTraHWYeCKHe  BEIIeCTBa,
XUMUYECKHE peakiuu (10 YUCIY U COCTaBY YYAaCTBYIOIIUX B PEAKIIUH BEUIECTB, MO
TeruioBoMy 3G (deKTy, M0 U3MEHEHHIO CTENeHeW OKUCICHUS XUMUYECKUX
AJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) 00mMUEe M crienu(PpuuecKkue XMMHYECKHUE CBOMCTBA
MPOCTBIX W  CJIOXHBIX  BEIIECTB, TMOJTBEpXKJas OMNHCAaHWE MpUMEpaMu
MOJEKYISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;
COCTaBJISITh YPAaBHEHUS DJIEKTPOJIUTUUYECKON IJUCCOLMALMM KUCIOT, IIEI0Yed u
COJIEH, MOJTHBIE U COKPAIICHHBIE YPABHEHUS PEaKI[Mi HOHHOTO 0OMEHA, ypaBHEHUS
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peakuuid, MOATBEP)KIAIOIIUX CYIIECTBOBAHME TIE€HETUYECKOM CBA3UM MEXAY
BEILIECTBAMU Pa3JIMYHBIX KIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX PEeaKui;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHMS,
BO3MOXHOCTH MPOTEKAHUA XUMUYECKUX PEBPAILECHUN B PA3IMYHBIX YCIOBUAX;
BBIUHCIISATh OTHOCHUTENIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XMUMHYECKOTO 3JeMeHTa Mo (opmysie COEIHMHEHHUS, MACCOBYIO
JIOJIF0 BELIECTBA B PAaCTBOPE, MPOBOAUTH PACUYEThl M0 YPAaBHEHHUIO XUMHUYECKOU
peakuuu;

coONoaTh MpaBWiIa TOJB30BAHMUS XUMHYECKOW TMOCYyAOM U Jab0paTOpPHBIM
o0opyAoBaHUEM, a TaKKe MpaBuiia OOpalleHHs] ¢ BEIIeCTBAMH B COOTBETCTBUHU C
UHCTPYKLIMSIMU 110 BBIMIOJIHEHUIO JTA0OPATOPHBIX XHWMHUYECKHX OIBITOB IO
MOJIYYEHUIO U COOMPAaHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa U YTJIEKUCIIOTO ra3a);
OPOBOAUTH PEAaKIUH, MOATBEPXKIAIONIME KAueCTBEHHBIM COCTaB pPa3IUYHBIX
BEIIECTB: PACIO3HABATH OINBITHBIM MYTEM XJIOPHUA-, OpOMUI-, MOIUI-, KapOOHAT-,
docdar-, cunukar-, cyibdar-, THIPOKCUA-UOHBI, KATHOHHI AMMOHHS M HOHBI
U3YYEHHBIX METAJUIOB, IPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILECTB;

OPUMEHATh OCHOBHBIE OINEpAlMyd MBICIUTEIBHON JAEATEIbHOCTH — aHalu3 H
CUHTE3, CpaBHEHHE, O00O0OIIEHUE, CHUCTEMATH3allMi0, BBISIBJICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JJI1 U3YUYEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEaKLUM,
€CTECTBEHHO-HAYYHBIE = METOJbl TO3HAHUS —  HaONIOZCHUE, U3MEpEHHE,
MOJEJIMPOBAHNE, SKCIIEPUMEHT (pEajbHbI U MBICJIECHHBIN).
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4. TemaTnueckoe IVIAHMPOBAHHUE € YKA3aHHEM KOJMYECTBA aKaJeMUYECKHX YacO0B, OTBOAUMbIX HA OCBOEHHE
KAK/10# TeMbl y4eOHOI'0 IpeAMeTa, y4e0HOro Kypca (B ToOM 4Hucjie BHEYPOYHOH AeITeIbHOCTH), y4e0OHOI 0
MOJYJIsl, U BO3MOKHOCTH MCII0JIb30BAHMS 110 3TOM TeMe JJIEKTPOHHBIX (HH(POBBIX) 00pa30BaTeIbLHbIX PECYPCOB,
SABJIAIOIINXCH Y4e0HO-METOAMYECKUMH MAaTEPUATAMHU, UCII0JIb3YeMbIMU /11 00y4eHUS U BOCIIUTAHUS
PA3JIMYHBIX IPYII N0Jb30BaTeJeH, IPEeACTABJICHHBIMH B 3JIEKTPOHHOM (U(POBOM) BH/IE M PeAJTU3YyOLIUMH
auaakTuyeckue BosmMoxxkHoctu UKT, conep:kanue KOTOPBIX COOTBETCTBYET 3AKOHOAATEIbCTBY 00 00pa3oBaHUHU
8 KIIACC

HawnmenoBanue KonunuectBo wacos 5
Ne OnexTpoHHbIE (LU(POBHIE) BocrnuraTensHbIit
pasziejioB U TEM KonTpoipHbie IIpakTueckue
/n Bcero 00pa3oBaTesIbHbIE PECYPCHI KOMITOHEHT ypoKa
IIPOrpaMMBbl paboThl paboThI
Pa3nen 1. IlepBoHauanbHble XUMUYECKUE TTOHSITUS
Pa3Burne
LIEHHOCTHOT O

OTHOIICHUS K 3BHAHUAM

KaK
XuMuss — BaKHas WHTEJUIEKTYAIbHOMY
11 00J1aCTh €CTECTBO3HAHUS 5 5 bu6mmoreka [JOK pecypcy,
' U MPAKTUYECKOUN https://m.edsoo.ru/7f41837c o0OecIeunBaronemMy
JIeSITeIbHOCTH YeJIOBEKa Oynmyuiee yeaoBeka,
KaK pe3yJbTaTy
KpOTOTJIUBOTO, HO
YBJIEKATEIbHOIO
yueOHOTro Tpyaa;
Peann3oBeIBaTh
12 BemectBa n 15 1 bu6mmoreka [JOK BOCIIUTATEIbHBIE
XUMHUYECKUE PEAKLIUU https://m.edsoo.ru/7f41837¢c BO3MOJKHOCTH B

Pa3JIMYHbIX BUOAAX
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JESTETbHOCTH
yYaluxcst 3HaKOBOM
OCHOBOH,
CaMOCTOSITENbHAs
pabota c y4eOHHKOM,
paboTta ¢ Hay4yHO-
MOMYJISIPHON
JTUTEPaTypoi, oTOOp U
CpaBHEHHME MarepHaja
10 HECKOJIbKUM
HCTOYHHUKAM.

Hroro no pazneny

20

Paznen 2. Baxueiimme npeacTaBUTEIN HEOPTaHHYECKUX BEIIECTB

2.1

Bosnyx. Kucnopon.
ITousitre 00 oxkcuaax

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

dopmMHUpOBaHHE Y
IETEN U MOJIOIEKU
IIEHHOCTHOT'O
MHPOINIOHUMAaHUS U
COBPEMEHHOI0
Hay4HOT'O
MHPOBO33PEHHUSL.
Nuunuuposars u
MOJICPKMBATh
9KOJIOTHYECKOE
CO3HaHUE, PU3HAHUE
BBICOKOM IIEHHOCTH
JKM3HHU BO BCEX €€
MPOSIBIICHUSIX.

2.2

Bonopon.Ilonstue o

bubmmoreka [IOK

dopMupoBaHue y

25



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

KHUCJIOTax U COJIAX

https://m.edsoo.ru/7f41837¢

JIETeH 1 MOJIOICKHU
[IEHHOCTHOT'O
MUPOTIOHUMAaHUS U
COBPEMEHHOI0
HAay4HOI'O
MHPOBO33PEHHSL.
Nuannuuposats u
MO/IEP>KUBATh
3KOJOTHYECKOE

CO3HAaHUE, MPU3HAHNUC

BBICOKOH IIEHHOCTH
’)KI3HU BO BCEX €€
MPOSIBJICHUSX.

2.3

Bopa. PactBopbl.

ITousaTtue 00 oCHOBaHUAX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

dopmMUpOBaHHE Y
IETEN U MOJIOIEKU
IIEHHOCTHOT'O
MHPOINIOHUMAaHUS U
COBPEMEHHOI0
Hay4HOT'O
MHPOBO33PEHHUSI.
Nuunuuposars u
MOJICPKMBATh
9KOJIOTHYECKOE

CO3HAHHUC, IIPU3HAHUC

BBICOKOH IIEHHOCTH
JKHN3HH BO BCECX €€
MMPOSABJICHUAX.

2.4

OCHOBHBIE KJIaCChI
HCOPraHNYCCKUX

11

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

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

COEIMHEHNI

BO3MOYHOCTH B
pa3IMYHbIX BUAX
JESTETbHOCTH
y4almxcst 3HaKOBOM
OCHOBOH,
CaMOCTOSITENbHAs
paboTa c y4eOHHKOM,
paboTta ¢ Hay4yHO-
MOMYJISIPHON
JTUTEPaATypou, 0TOOp U
CpaBHEHHME MaTrepHasa
10 HECKOJIbKUM
HCTOYHHUKAM.

Hroro no pazneny

30

Pazgen 3. Ilepuoanueckuii 3akon u [lepronnueckas cucrema xumudeckux aeMeHToB J[. 1. MenneneeBa. CtpoeHue aTOMOB. XUMHUUYECKAst

CBs3b. OKHCIUTEIRHO-BOCCTAHOBUTEILHBIC pC€aKknuun

[Teproanyueckuii 3aK0H U
Ilepnoanueckas

AKIEHTUPOBATh
BHUMAaHUE
00ydJaronuxcs Ha
HPaBCTBEHHBIX
npobJieMax, CBSI3aHHBIX

31 CHCTEMA XUMHYECKUX 7 bubmuoreka [IOK
' snemenTos J1. . https://m.edsoo.ru/7f41837¢c g:;ﬁf;ﬁ;
MenneneeBa. CtpoeHune M3y4aeMBIMU Ha yPOKE;
aToma JUYHOCTSIMHU BETUKHAX
XHUMHKOB.
3.2 XuMHUecKas CBSI3b. 8 bubmoreka [JOK PeanuzoBbiBaTh
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OKHUCIUTENBHO-
BOCCTAHOBUTCJIBHBIC

peakiu

https://m.edsoo.ru/7f41837¢

BOCIUTATENIbHbIE
BO3MOYHOCTH B
pa3IMYHbIX BUIAX
JeSITETbHOCTH
yYalmxcst 3HaKOBOM
OCHOBOH,
CaMOCTOSITENbHAs
paboTa c y4eOHHKOM,
paboTa c HayyHO-
MOMYJISIPHON
JTUTEPATypou, 0TOOp U
CpaBHEHHME MaTrepuasa
10 HECKOJIbKUM
HCTOYHHUKAM.

Hroro no pazneny

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

O000111eH1E U CHCTEMATU3ALIHS
3HAHHUHI

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

dopmupoBaHHE Y
IETEN U MOJIOIEKU
IIEHHOCTHOT'O
MHPONIOHUMAaHUS U
COBPEMEHHOI0
Hay4yHOTO
MHPOBO33PEHHUSL.
Nuunuuposats
MO/1/IEP’KUBATH
DKOJIOTHYECKOE
CO3HaHUE, IPU3HAHUE
BBICOKOM IIEHHOCTHU
JKM3HU BO BCEX €€
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MMPOABJICHUAX.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

68
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9 KJIACC

KosmmuecTBo yacos DNEKTPOHHBIE BocrnuraTenbHbIit
HaumenoBanue
Ne (umdpoBeie) KOMIIOHEHT ypoKa
pasziejioB U TEM Kontpoipabie IIpakTueckue
o/ Bcero o0OpazoBarebHbIC
IIPOrpaMMbl paboThI paboTel
pecypcbl
Paznen 1. BemiecTBo 1 XMMHUECKHE PEAKIIUN
Pa3BuTne eHHOCTHOTO
OTHOIIICHUSI K 3HAHUSIM
KaK UHTEJJICKTYaAIbHOMY
[ToBTOpEeHME M pecypcy,
11 yriyOJieHue 3HaHUI 5 bubnuoteka [IOK o0ecreunBaronEemMy
' OCHOBHBIX Pa3/IeioB https://m.edsoo.ru/7f41a636 Oynmymiee yeaoBeKa, Kak
Kypca 8 kiacca pe3yabTaty
KpPOTIOTINBOTO, HO
YBJIEKATEIBHOTO
y4eOHOTO Tpyaa
PeanuzoBbiBaTh
BOCIUTATENIbHBIC
BO3MOYHOCTH B
pa3IMYHbIX BUIAX
JESTENIbHOCTH yJaIlIuXCst
OcHOBHbIE
bubmuoreka [IOK Ha OCHOBE BOCTIPUSATHUS
1.2 3aKOHOMEPHOCTH 4

XUMHUYCCKUX peaKHI/Iﬁ

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

HJIEMEHTOB
NI CTBUTEIBHOCTH:
HaOJro/IeHNe 3a
JEMOHCTpaLen
YUUTENS, IPOCMOTP
y4eOHBIX (PHIIBMOB.
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Peanmu3oBrIBaTh
BOCITUTATEJIbHEIE
BO3MOJKHOCTH B
Pa3IMYHBIX BUAAX

OJeKTPONUTHHECKAs! JeATEeILHOCTH yYalIuXCs
13 U CCOIAITIS. 8 bu6mmoreka [JOK Ha OCHOBE BOCIIPHSITHS
' XHWMHUYECKUE PEAKLIUH B https://m.edsoo.ru/7f41a636 | 3;1eMEHTOB
pacTBopax JICMCTBUTENHHOCTH:
HaOJIFOIEHNE 3a
JIEMOHCTpAIUeN yuuTens,
MPOCMOTP yIEOHBIX
(bUIBMOB.
Hroro no pazneny 17
Pasnen 2. HemeTamisl 1 UX COEMHEHNS
PeanuzoBbiBatTh
BOCIIMTATEIIbHBIC

2.1

OOmiast xapakTepucTHKa
XMMHMYECKUX DJIEMEHTOB
VIIA-rpynmnsl. ["anorensl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

BO3MO’KHOCTH B
pasIMYHbIX BUIAX
JESITeIbHOCTH YUaLTUXCS
3HaKOBOM OCHOBOM,
camocTosATeNnbHas padoTa
¢ yuyeOHUKOM, paboTa ¢
HAY4HO-TIOIYJISIPHOM
JUTEpaTypoii, oT60p U
CpaBHEHHE MaTepHasa 1o
HECKOJIBKUM
HCTOYHUKAM.

2.2

OOm1ast XxapaKTepuCTHKA
XUMUYECKUX IJIEMEHTOB
VIA-rpynner. Cepa u e

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

PeanusoBniBaTh
BOCITUTATEILHBIE
BO3MOKHOCTHU B
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COCIMHCHUA

Pa3IMYHBIX BUAX
JESITeIbHOCTH YJaITIXCs
3HAKOBOM OCHOBOM,
camocTosATeNbHas paboTa
¢ yuyeOHUKOM, padoTa ¢
Hay4HO-TIOIYJIIPHOM
JTUTEPATYypO, OTOOp U
CpaBHEHHE MaTepHa’a 1o
HECKOJIBKAM
MCTOYHUKAM.

OO6mras xapakTepuCcTUKa
XUMUYECKUX DIIEMEHTOB

Peann3oBeIBaThH
BOCIIUTATEIbHBIE
BO3MO>KHOCTH B
Pa3IMYHBIX BUIAX
JIeSATETLHOCTH yUalTUXCst
3HaKOBOM OCHOBOM,

bubnuoreka [IOK
2.3 VA-rpynmsl. A30T, 1 caMocTosTeNbHas paboTa
https://m.edsoo.ru/7f41a636
dhocdop u ux ¢ yueOHUKOM, paboTa ¢
COEIMHEHUS HAYYHO-TIOMYJISIPHOM
JTUTEepaTypoil, oToop 1
CpaBHEHHE MaTepHuaa 1o
HECKOJIbKUM
HMCTOYHHUKAM.
PeanusoBsiBath
OO1as XxapakTepucTuKa
BOCMHTATENbHBIC
XUMHUYECKUX DJIEMEHTOB Eub 10K
noImoTeKa BO3MOYHOCTH B
24 IVA-rpynnsl. Yrneponn

KPEMHHH U UX
COEIMHEHUS

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

pa3IMYHBIX BUAAX
JIeATEIbHOCTH yYalUXCsl
3HaKOBOM OCHOBOM,
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caMmocToATeNbHas paboTa
¢ yueOHHMKOM, paboTa ¢
Hay4HO-TIOIYJIIPHOM
JTUTEPATYypOi, OTOOp U
CpaBHEHHE MaTepHa’a 1o
HECKOJIbKHM
UCTOYHUKAM.

Hroro no pazneny

25

Paznen 3. MeTamnsl 1 UX COSTMHEHUS

3.1

OO01ue cBoCcTBa
METAIUIOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Opranu3oBath B paMKax
ypOKa MOOIIPEeHHE
y4eOHOU U COTMATBHON
YCIIEUTHOCTH.
PeanuzoBsiBaTh
BOCIUTATENIbHbIE
BO3MOYHOCTH B
pa3IMYHbIX BUAAX
JIESITEIbHOCTH yJaIluXCsl
3HaKOBOM OCHOBOM,
camocTosTeNIbHas paboTa
¢ yueOHUKOM, paboTa ¢
HAYYHO-TIOMYJISIPHOM
JTUTEpaTypoil, oToop 1
CpaBHEHHE MaTepHaa 1o
HECKOJIbKUM HCTOYHUKAM.

3.2

Baxneiinme Mmetaiibl 1
WX COeOTUHEHUS

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

OpraHu30BaTh B paMKax
ypOKa MOOIIPEHUE
y4eOHOU U COMANBEHOM
YCHENTHOCTH.
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PeanusoBbiBaTh
BOCITUTATEIIbHBIC
BO3MOKHOCTH B
Pa3IMYHBIX BUIAX
JeSITeIbHOCTH YIaIHXCsI
3HAKOBOM OCHOBOM,
camocTosTeNnbHas paboTa
¢ yueOHUKOM, paboTa ¢
Hay4HO-TIOIYJIIPHOM
JTUTEPATYpO, OTOOp U
CpaBHEHHE MaTepuaa 1o
HECKOJIbKUM UCTOYHUKAM.

Hroro mo paznmeny 20
Paznen 4. Xumust u okpyxarorias cpezia
Pa3ButHe e HHOCTHOTO
OTHOIIICHUSI K 3HAHUSIM
KaK UHTEJJICKTYaAIbHOMY
pecypcy,
41 BeniectBa n maTepuaisl 3 bubmuoreka [IOK o0ecIeunBaronEemMy
' B J)KM3HH YEJIOBEKA https://m.edsoo.ru/7f41a636 | Oymyiee YemoBeKa, Kak
pe3ysbTaTy
KpOIIOTJIMBOTO, HO
YBIIEKATEIBHOTO
yueOHOTOo Tpyaa
Hroro no pazneny 3
O000I11IeHNE U CHCTEMATU3ALIHS PasBuTHE LIECHHOCTHOTO
3HaHUMI 3 bubnmoreka [IOK OTHOUIEHUSI K 3HAaHUSAM

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

KAK UHTEIUIEKTYaJIbBHOMY
pecypey,
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obecrieunBaromemMy
Oyayliee 4eIoBeKa, Kak
pe3yabTaTy
KPOMOTJIUBOTO, HO
YBJICKATEIBHOTO

y4eOHOT0 Tpyaa

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68
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5. YueOHO-MeTOoaU4YecKOe o0ecniedeHne (B TOM YHCJIe IPH HAJIUYUH BO
BHEYPOYHOMH JeATeIbHOCTH)
 Xumusa, 8 xmacc/ T'abpuensn O.C., OctpoymoB W.I'., CnagxkoB C.A.,
AKIIMOHEpHOE o011ecTBO «M31arenbeTBo «IIpocseuienue»
 Xumus, 9 xmacc/ Tlabpuensu O.C., OctpoymoB W.I'., Cmanko C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
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