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MHNOSICHUTEJIBHASA 3ATIMCKA

[Iporpamma 1Mo XuUMHHM Ha YpOBHE OCHOBHOTO o0Imiero o0Opa3oBaHHs
coCTaBliecHa Ha OCHOBE TpeOOBaHMK K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa30BaHus, PEACTaBICHHBIX
B ®I'OC 00O, a Taxxe Ha ocHOBe (heaepabHON paboueit NporpaMMbl BOCITUTAHHS
U C y4éTOM KOHIENIUM TPEToAaBaHus Y4eOHOTO mpeaMeTa «XHWMHS» B
oOpasoBaTenbHbIX opranu3anusax Poccutickoii denepanuu.

[Iporpamma no Xxumuu Aa€T NPEACTAaBICHHE O LENsAX, OOILIeH cTpaTeruu
o0ydeHHs, BOCHHWTAaHWS M pPa3BUTHA OOYYaIOUIMXCS CPEACTBAMH Y4EOHOTO
npeaMeTa,  yCTaHaBiIMBaeT  00s3aTeIbHOE  IMPEAMETHOE CoZIep)KaHue,
IpeaycMaTpuBaeT paclpeelieHne ero I0 KiaccaM M CTPYKTypUpOBaHHE I10
pa3genaM W TeMaM MpOrpaMMbl IO XHMHH, OIpPENENsSeT KOJIMYECTBEHHBIE H
KayeCTBEHHbBIE XapaKTepUCTHUKU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJEIOBATEIFHOCT  M3YYCHUS XHMHUH C  Y4ETOM  MEXIIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX ~ CBA3€H, JIOTHKM Y4eOHOTO IIpoIiecca, BO3PACTHBIX
0coOeHHOCTEeW O00ydJalomuxcs, OIpeNeNisseT BO3MOXKHOCTH TIpeAMeTa  JUIs
peanmzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIBLHOM
MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOILEro 00pa3oBaHMsl, a TaKXKe TPeOOBaHUM K
pe3yabpTaTaM 0O0y4eHUs] XMMHUH Ha yPOBHE IeNieii M3yUYeHns peMeTa U OCHOBHBIX
BUJIOB y4eOHO-TI03HABATEIBHON JEATEIbHOCTH OOYYaIOIIErocs IO OCBOSHHIO
y4eOHOTo coJep)KaHusI.

3HaHWEe XHWMUHU CIYXXHT OCHOBOM i (OPMHUPOBAHHS MHPOBO33PEHHS
o0yyaromierocs, ero mpeicTaBleHUl 0 MaTepUaIbHOM €AWHCTBE MHUPA, BAXKHYIO
ponb urparoT QGopmMupyeMble XUMHEIl NpeICTaBICHUS O B3aHMMOIIPEBPAILECHMAX
9HEepPruM U 00 DBONIOLMH BEIIECTB B NMPHUPOJE, O MyTIX PEIICHHS TI00aIbHBIX
npoOJjeM YCTOHYMBOIO Pa3BUTHS YEOBEYECTBA — CHIPHEBOW, JHEPrEeTHUYECKOM,
MUTIEBON M SKOJOTHUECKO 0€30MacHOCTH, MPOOIeM 3IPaBOOXPAHCHHS.

U3yuenune xummu:

CIOCOOCTBYET — peaju3allid  BO3MOXHOCTEH Ui  CaMOpa3BUTHA H
(hopMHpOBaHUS KyIBTYPHI IMIHOCTH, €€ 00IIel U (PyHKIIMOHAIBHON IrPaMOTHOCTH;

BHOCHUT BKJaJ B (hOpMHpOBaHWE MBIIUICHHS W TBOPYECKHUX CIIOCOOHOCTEH
oOyJarommxcsi, HaBBIKOB WX CaMOCTOSITENLHOH  y4eOHOH  JesTenbHOCTH,
9KCIEPUMEHTAIBHBIX M HCCIIEOBATEIIbCKUX YMEHHH, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HHU, TaK U B IPOPECCHOHAIBHOHN NEeATeIbHOCTH;

3HAKOMHUT CO CHenu(UKOi HayYHOTO MBIIUICHHS, 3aKJIaJIbIBa€T OCHOBBI
LEJIOCTHOTO B3MJISAZa HA €AMHCTBO IIPUPOBI M YETIOBEKA, SIBIISIETCS] OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOH IPaMOTHOCTH 00y4aroIuXcs;



CIOCOOCTBYET (POPMHPOBAHWIO IIEHHOCTHOTO OTHOINCHHUS K ECTECTBEHHO-
-Hay4HBIM 3HaHHAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIA]] B 3KOJIOTHIECKOE
o0Opa3zoBaHue 00y4arOIIIXCSI.

JlanHbple HampaBieHHs B OOYYEHHMH XHMHH O0ECIeUMBAIOTCS CHenn(pUKOH
COJepKaHUSl  y4eOHOTO  INpeaMeTa, KOTOPBIH  SBIAETCS — MEJarOTHYecKH
aJIalITHPOBAHHBIM OTpaYKeHHEM 0a30BOW HAYKH XMMHUH Ha OTIPENIEIIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O OOILIEro 0O0pa3oBaHUS OPUEHTHPOBAH Ha
OCBOEHHE OOYyYarOIMMHUCS CHUCTEMBI II€PBOHAYAIBHBIX TOHATHI XWUMHH, OCHOB
HEOPTraHWYECKOW XUMHH ¥ HEKOTOPBIX OTHACNBHBIX 3HAYMMBIX ITOHATHH
OpPraHUYECKOW XUMHUH.

CrpykTypa conep<aHusi IpOTpaMMBbI IO XUMHUH c(OPMHUpPOBaHA HA OCHOBE
CHUCTEMHOro mnojaxoja k e€ mizydeHuro. Cojiep>kaHHE CKIIaIbIBAECTCSI U3 CHCTEMBbI
MOHATHH O XMMUYECKOM 3JIEMEHTE U BELIECTBE M CUCTEMBI OHATHH O XMMUYECKOM
peakimu. OOGe 3TH CHUCTEMBI CTPYKTYPHO OpPTaHM30BaHbl 110 IPHHIUITY
[I0CJIEI0BATEJILHOIO PAa3BUTHUs 3HAHUI HA OCHOBE TEOPETHUUECKUX MPEACTaBICHUN
pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHUS KaKk OCHOBBI BCETO €CTECTBO3HAHMUS,;

— Ilepuoanueckoro 3akona JI. I. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOSHHH aToMa U XUMHUYECKOHU CBSI3H;

— IpeAcTaBiIeHWH 00 3IEKTPOIUTHYECKONW HCCOLIMAIMH BEIIECTB B
pacTBopax.

Teopernueckue 3HAHMWSA pacCMaTPUBAIOTCS HAa OCHOBE OMIIMPHYECKH
TIOJTYYSHHBIX M OCMBICIICHHBIX (DaKTOB, Pa3BHBAIOTCS MOCIIEIOBATEIHLHO OT OJHOTO
YPOBHS K APYTOMY, BBITOJHSS (D)YHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS ¥ BO3MOKHOCTEH MPAKTUIECKOTO MPUMEHEHHUS U TIOIYIEHUS H3Y9aeMBbIX
BEIIIECTB.

OcBoeHHe TpOrpaMMBl O XHMHUH  CIOCOOCTBYeT  (OPMHUPOBAHHIO
MIPEJICTaBICHAS O XUMHUYECKON COCTAaBIISIIOIIEH HAYYHON KapTHHBI MUpa B JIOTUKE
€€ CHCTEMHOM MPUPOBI, IICHHOCTHOTO OTHOILEHHS K HAyYHOMY 3HaHUIO U METOJIaM
MO3HaHUS B Hayke. V3ydyeHWe XUMHH TPOHMCXOAMT C ITPHUBIICYCHUEM 3HAHUHA W3
paHee M3y4eHHBIX y4eOHBIX mpeameToB: «Okpyxaroumii mup», «buonorus. 5—7
kiaccel» 1 «dusnka. 7 xaace».

[Ipn w3ydyeHUM XUMHH TPOMCXOAWT (HOPMHUPOBAHWE 3HAHWH OCHOB
XUMHYECKOH HAayKH KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUYECKON
JIESITETIbHOCTH YEJIOBEKA U KaK OTHOTO U3 KOMIIOHEHTOB MUPOBOH KyJIbTypEIL. 3agaua
y4eOHOTO MpeaAMeTa COCTOUT B ()OPMUPOBAHHU CUCTEMBl XMMUYECKUX 3HAHHH —
Ba)XHEUIINX (DAKTOB, TIOHITHMH, 3aKOHOB U TEOPETHUYECKHUX IOJIOKEHHM, IOCTYIHBIX
0000111IeHNiI MHUPOBO33PEHYECKOTO XapakTepa, si3blka HayKd, B NPHOOIIEHHU K



HAYYHBIM METOJ[AM MO3HAHUS NP U3YYCHHUH BEIICCTB M XMMHUYECKUX PEaKIuid, B
(hopMUPOBAHMY U PA3BUTHH MMO3HABATEILHBIX YMEHHUI U UX PUMECHEHHUH B yueOHO-
M03HABATEJILHOW U Y4eOHO-MCCIIEeI0BATEILCKOM JIESITEIbHOCTH, OCBOSHUH MPABUI
0e30macHOTO 00paIIeHNs ¢ BEMIECTBAMHU B TIOBCETHEBHOM KU3HU.

[pu u3ydeHur XMMUK Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs BAXKHOE
3HaYeHHE NPHOOPENN TaKUE IIEeITH, KaK:

— (QOpMHpOBaHHE WHTEINICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K
€caM0o00pPa30BaHMIO, COTPYIHHYECTBY, CAMOCTOSITCIBHOMY MPHHATHIO PEUICHUH,
CHOCOOHOM aanTUpoBaThCsl K OBICTPO MEHSIOMIMMCS YCIIOBHSM JKU3HHU;

—  HamNpaBJICHHOCTh OOYYEeHHS] HA  CHCTEMAaTHYECKOE TMPHOOIICHUE
00yJaromuxcss K CaMOCTOSTENILHONW MO3HABATEIbHON JEATEILHOCTH, HAYYHBIM
METOZaM TO3HAHHS, (POPMHUPYIOIIMM MOTHBALIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XHMUH;

— obecrnieueHHe yCIOBHH, CIOCOOCTBYIOMIMX PUOOPETEHUIO 00YUAIOIIMUCS
OMbITa Pa3HOOOPA3HOM AEATEIILHOCTH, TO3HAHHMS M CAMOIO3HAHMS, KIIIOYEBBIX
HaBBIKOB (KITIOYEBBIX KOMIIETCHIWI), MMEIONIMX YHHBEPCAJIbHOE 3HAYCHHE JIJIs
Pa3IMYHbIX BUJIOB JESITEIBHOCTH;

— (dopmupoBarre 0OmEH (QYHKIMOHAIEHONH ¥ €CTeCTBEHHO-HAYJHOW
TPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBICHATH M OLECHUBATH SIBJICHUS
OKPY’KAaIOIIEr0 MHpa, HCIIONb3Ysl 3HAHUS U OMBIT, MOJYYCHHBIC NPH HU3YUYCHUH
XUMUH, IPUMEHSITh X MPH PEHICHUH POOJIEM B MOBCEHEBHOM KHU3HU U TPYIOBOU
JIESITeTbHOCTH;

— ¢dopmupoBanue y 0Oy4arOIIMXCs T'yMaHHCTHYECKHX  OTHOILCHHHU,
MOHUMAHUS IIEHHOCTH XHUMHUYECKUX 3HAHUM JUIs BBIPAOOTKU 3KOJIOTMYECKH
L[EJIECO00PAa3HOTO TIOBEACHUS B OBITY WM TPYAOBOW [IEATEIBHOCTH B IIEJSX
COXpaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH TIPUPOIHON CPEIbI;

— pa3BUTHE MOTHBalMH K OOy4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTpOIIIO U
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOCHHUS OOIIEYEIIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBHIOOPY NMpO(GWIIS ¥ HANpaBIEHHOCTH JAJbHEHIIEro
00y4eHHsI.

OO0111ee YMCII0 YacoB, OTBEACHHBIX JUIS M3YUCHUS! XUMUHU HA YPOBHE OCHOBHOTO
oOriero obpasoBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B
Hezen o), B 9 knacce — 68 gacoB (2 9aca B HE/IETIO).



COJAEP) KXAHUE OBYYEHUSA

8 KJIACC
IlepBoHayaibHbIe XUMHYECKUE TOHATHS

IIpenmer xumuun. Ponb XMMUM B KHU3HU 4Ye€lIOBEKAa. XUMHS B CUCTEME Hayk.
Tena u BemiecTBa. Du3MUECKHE CBOMCTBa BeEIIECTB. ArperaTHOE COCTOSTHHE
BemecTB. [ToHATHE O METOMAX MO3HAHUS B XUMHHU. UHCThIC BEIIECTBA M CMECH.
CriocoOsI pa3fieneHus: CMece.

ATOMBI M MOJNEKyNbl. XHUMHUYECKHE 3JeMeHThl. CHMBOIBI XUMHUYECKHX
3JIEMEHTOB. [IpOCTHIC U CIIOKHBIC BEIMIECTBA. ATOMHO-MOJICKYJISIPHOE YICHUE.

Xumnueckas Gopmyina. BareHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MTOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAsT aTOMHass Macca. OTHOCHTEIbHAS
MOJICKYJIsIpHast Macca. MaccoBast OISl XHMHUYECKOTO DJIIEMEHTA B COSAMHCHUH.

Kommyectso BemectBa. Moinb. MomnsipHast Macca. B3auMocBsI3b KonndecTsa,
Macchl M 4HCIA CTPYKTYPHBIX CIWHUI] BemecTBa. Pacdérel mo ¢dopmyinaMm
XUMHUYECKHX COCTMHCHUM.

Ou3nuecKkre U XUMUYECKHE SIBIICHHUS. XUMUYeCKasl peakiys U e€ IMpU3HaKH.
3aKk0oH COXpaHEHHWS MacChl BEMIECTB. XWMHYECKHEe ypaBHeHusA. Kmaccupuxamms
XMUMHUYECKUX PEaKLUi (COeMHEHMS, Pa3JIOKEeHHUs, 3aMEelIeHus, 0OMeHa).

Xumuueckuii sxcnepumenm:

3HAKOMCTBO C XUMHUYECKOU MOCYIOH, MpaBUIaMU paboOThl B Jab0OpaTopuu u
npuémamu o0OpalieHus ¢ J1abopaTOPHBIM 00O0PYIOBaHUEM, M3YUCHUE M OMMCAHUE
(bU3MYECKUX CBOWCTB OOpa3llOB HEOPTaHWYCCKUX BEIECTB, HAOIIOJCHHE
(usnyeckux (TUIaBIEHHWE BOCKA, TasHUE JIbJla, PAcTUpaHHE caxapa B CTYIIKE,
KUATICHWE W KOHJEHCAIMsl BOJbI) M XMMHUYECKUX (TOpEHHE CBEYH, NMPOKaTHBaHUE
MeITHOH TPOBOJIOKH, B3aMMOJICHCTBHE Mella C KUCIOTO) ABJICHUH, HaOI0AeHHE 1
ONHCaHHE MPU3HAKOB TMPOTEKAHHUA XUMHUYECKHUX peakuuil (pas3iiokeHue caxapa,
B3aMMOJICHCTBHUE CEPHOM KHCIOTHI C XJIOPHUAOM Oapws, pa3lIOKEHUE THAPOKCHUIA
meau (1) mpu HarpeBanuu, B3auMoaecTBIE *Kene3a ¢ pactBopom coiu meau (11),
U3yuYeHHe CHOCOOOB PAa3JIENIeHUs] CMECeii: C IOMOIIBI0 MarHuTa, QUILTPOBAHUE,
BEITIApUBAHUE, MUCTUILIAIN, XpoMaTorpadus, IPOBEICHIE OYUCTKH MOBAPESHHOM
cony, HAONMIOJAEHWE W  ONHCAaHWE  pEe3yJIbTaTOB  TPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHCHUS MACChI, CO3JaHUC MOJICICH MOJICKYI
(mmapocTep>KHeBBIX).

BaxHelinue npeacTaBuTe Il HEOPraHNYECKUX BeleCTB

Boszmyx — cMech razoB. CocTtaB Bo3myxa. Kuciopom — 3jeMeHT W TpOCTOe
BemecTBO. HaxokaeHue kucimopoga B Hpupojae, (U3MYECKHE M XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue xucmopona. CriocoObt
MOJTyYeHUsT KUCJIOpoJa B J1a0OpaTopud ¥ TMPOMBINIICHHOCTH. KpyroBopot
kucnopoa B npupoje. O30H — ajoTponHas MoAu(UKaIHs KUCIOPO/a.



TennoBo#l 3PQEeKT XUMHUECKOW pEeakIuH, TEPMOXUMHUYECKHE YpaBHEHHUS,
9K30- W SHAOTEPMHUYECKHE pPEaKUUH. TOIUIMBO: Yrojdb W MeTaH. 3arps3HEHHE
BO3/lyXa, yCHJIEHHE NapHUKOBOro 3 dekra, pa3pymieHue 030HOBOTO CIIOSL.

Bonopon — anmemeHT u npocroe Beniectso. HaxoxaeHne Bogopoaa B IpUpoae,
(u3nUecKre 1 XMMUYECKHIE CBONCTBA, TPUMEHEHHE, CIIOCOOBI IToTydeHus . Kucmots
U COJIU.

MounsipHbIii 006EM Ta30B. PacuéThl 0 XMMIYECKAM YpaBHEHUSIM.

O®usnyeckne cBoiicTBa Boabl. Boma kak pacTtBopuTens. PacTBopsl
HacelieHHsle ¥ HeHaCHILEHHBIE PacTBOpBL. PacTBOPMMOCTH BEHIECTB B BOJE.
MaccoBast 10T BEIIECTBa B pacTBope. XUMHUYECKHE CBOHCTBa BOAbl. OCHOBaHMS.
Ponp pacTBOpOB B mpHpoAe U B KHU3HU dernoBeka. KpyroBopoT BOJbI B IIPUPOJE.
3arpsi3HeHNE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanust Heopranudeckux coenunenuit. Oxcuapl. Knaccudukanys
OKCHAOB:  coieoOpasyiomue  (OCHOBHBIC, KUCIOTHbIE, aM(OTepHblE) U
HeconeoOpasyromue. HomeHknatypa okcuaoB. Dusndeckne H XHUMHUYECKHE
cBoiicTBa okcunoB. [lomydyenne okcumos.

OcHoBanmsa. Kiaccudukanus oOCHOBaHWI: IMENOYHM M HEPACTBOPUMBIC
ocHoBaHus. HomeHkiatypa ocHoBaHmi. PU3MYECKHME M XHMHUYECKUE CBOICTBA
ocHoBaHui. [lony4yeHne ocHOBaHUIA.

Kucnorsl. Knaccudukanms kucior. Homenknarypa kuciaoT. Ousndeckue u
XUMHUYECKHE CBoiicTBa KucHOT. Psim aktuBHOcTH MeTaiioB H. H. bekerosa.
[TonydyeHne KucnoT.

Comu. Homenkmartypa cosnei. @u3nuecKkue U XMMHUYECKHE CBOMCTBA COJICH.
[TonyueHnue coieil.

I'eneTnyeckas CBSA3b MEXAY KJIaCCaMU HEOPTAaHUYECKUX COCTUHEHUMH.

Xumuueckuit Ikcnepumenm:

KauyeCTBEHHOE OIpEeJIeIeHNe COAepKaHHUs KHUCIOpOoJa B BO3AyXe, NOTyUeHHeE,
coOupaHue, pacro3HaBaHWE M W3YYEHHE CBOICTB KHCIIOpOJa, HaOIIOAEHUE
B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHHS WU
MIpeKpalleHus ropeHus (Toxapa), 03HaKOMJIEHHE C 00pa3liaMK OKCHJIOB M OIICaHUE
WX CBOWMCTB, IIOJlyueHHE, COOMpaHHE, paclo3HaBaHWE W W3YYEHHE CBOMCTB
BojiopoJia (ropeHue), B3aumoeicTere Bogopoaa ¢ okcunom meau (1) (Bozmoxuo
WCTIOJIb30BaHKEe BUIEOMaTEpHAIIOB), HAOJI0IeHHE 00Pa3loB BEMIECTB KOJIMYECTBOM
1 ™Momb, HcclegoBaHHWE OCOOCHHOCTEH pacTBOPEHHS BEIIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OMpPENENIEHHON MaccoBOM Hojeit
pPacTBOPEHHOTO BEIECTBA, B3aMMOJICHCTBHE BOJBI C MeETaUIaMH (HATpUeM U
KalmpIiieM) (BO3MOXKHO HCIIONIb30BAaHHME BHIEOMATEpPHANIOB), HCCIEIOBAHHE
00pa3I0B HEOPraHUYECKHUX BEILECTB Pa3JIMYHbIX KIIACCOB, HAOIIOICHUE U3MEHEHUS
OKpPAacK{ MHANKATOPOB B PACTBOPax KHUCJIOT U LIET0YEH, N3ydeHHE B3aUMOACHCTBHSA



okcuma memu (I1) ¢ pacTBOpoM CepHOM KHUCIOTHI, KHCIOT ¢ METaJUTaAMHU, PEaKITHA
HEHTpanu3anuy, IMOJyYeHWE HEPAaCTBOPHMBIX OCHOBAHH, BBITECHEHHE OJHOTO
MeTajula APYTrUM U3 pacTBOpa COJIH, PELIEHNE IKCIIEPUMEHTAIBHBIX 33]a4 [0 TeMe
«BaxxnelInue KJ1acchl HEOPraHUYECKUX COSAUHEHUIN.

Ilepuoanuecknii 3axkon u Ilepuoamueckass cucTeMa XHMMHYECKHX
jaemenToB JI. . MenneneeBa. CrpoeHue aToMOB. XHUMHYeECKasl CBA3b.
OKHCINTEIBHO-BOCCTAHOBUTEIbHbBIC PeAKINU

[lepBble MOMBITKM KiIacCU(PUKAMKM XUMHYECKHX 3JeMeHTOB. llonatue o
TpyNNax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE W IMICIOYHO3EMEIbHBIE METaJIbI,
TaJIOTeHbI, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIe 00pa3yroT aM()OTepHBIE OKCHIBI
U TUIPOKCUJIBI.

Ilepunoanueckuii 3axoH. Ileproanueckas cucteMa XUMHUYECKHX JIEMEHTOB /.
U. MenpneneeBa. KoporkonepuoaHast u anmunHonepuoaHas popmbl [lepronudeckoii
cucteMsl xuMmueckux sieMeHToB JI. W. Mengeneesa. Ilepumonsl u rpymnmsl.
DU3NUECKUI CMBICI TIOPSIIKOBOIO HOMEPA, HOMEPOB TIEPHOAA U IPYTIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oTomel. Dnekrponsl. CTpoeHue
QJIEKTPOHHBIX  000JIOYeK aTOMOB mepBbIX 20 XUMHYECKHX  DJIEMEHTOB
Ilepunognueckoint cuctemst [J[. WM. MenpneneeBa. XapakTepHCTUKA XUMHUYECKOIO
3JIeMeHTa 10 ero nojoxenuro B [lepuogudeckoit cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHs paJiyca aTOMOB XHMHUYECKHX JIIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOWCTB 110 IPyIIaM U MepUoiaMm.

3nadenue [leproanueckoro 3axona u [leprouaeckoii CHCTEMBI XUMHUYECKUX
DJIEMEHTOB A Pa3BUTHA Hayku W npakTuku. [[. 1. MenneneeB — yd€HBI U
rpa)<1aHWH.

Xumnueckast cBsi3b. KoBaneHTHast (ToysipHass W HETOJISIpHAsl) CBSI3b.
DNEeKTPOOTPUIATEIIEHOCTh XUMHYIECKHUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucineHus.  OKHUCINUTENBbHO--BOCCTAHOBUTEIBHBIE  pPEaKIUU.
[Tponeccrr okucaeHns: 1 BOCCTaHOBJICHUS. OKHUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil IKCnepuMeHm:

n3yueHre OO0pa3lOB BEIIECTB METANIOB M HEMETaIOB, B3aMMOJCHCTBHE
TUAPOKCHA LMHKA C PACTBOPAMU KHUCIOT M INEJIOYEH, MPOBEICHHE OIBITOB,
WIIIOCTPUPYIOIMX  NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropenue, peakyy pasoKEeHUs, COSTUHEHUS).

Mescnpeomemmunie céazu
Peanuzanust MEXIIpeMETHBIX CBsI3€H MpU H3ydyeHMH XMMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIIOJIb30BaHHE KaK OOIINMX eCTeCTBEHHO--Hay4HBIX



HOHS[TI/If/i, TaK U HOHHTHfI, ABJIAOMINXCA CUCTEMHBIMUA JISI OTACIIBHBIX IIPECIMETOB
€CTCCTBCHHO--HAYYHOT' O ITUKJIA.

OO111e ecTeCTBEHHO--HAYYHbIe TIOHSATHS: HAYYHBIH ()aKT, THIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KIACCU(PUKAIUSA, IEePUOJUIHOCTh, HAOIIOICHHE,
OKCIICPUMEHT, MOACINPOBAHUE, UBMEPECHNUE, MOJCIIb, ABJICHUE.

dusnka: Marepus, aToM, SJICKTPOH, IPOTOH, HeﬁTpOH, HOH, HYKJINA, U30TOIIbI,
PaZiMOaKTUBHOCTh, MOJICKYJIA, SJIEKTPUYCCKHI 3apsij, BEIIECTBO, TEJIO, 00BEM,
arperatHoe COCTOSHME BEIeCTBA, ra3, (U3WYECKHE BEIUYUHBI, EIUHHIIBI
W3MEpEHUsl, KOCMOC, TIaHeThl, 38E371b1, COJHIIE.

Buonorus: porocunres, apixanue, onocdepa.

T'eorpadus: atmocdepa, ruapocdepa, MUHEPATbI, TOPHBIC TIOPOJIbI, TOJIC3HBIC
HCKOIIa€MBIC, TOIIJIMBO, BOAHBIC PECYPCHI.

9 KJIACC
BemecTBo M XMMHYeCKas peaKkuus

[Mepuonnueckuii 3axoH. [leproandeckas cucreMa XUMHUYECKHX dJIeMEeHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJIHs, KAIbLHA U UX COSIUHEHUN
B COOTBETCTBUH C TIOJIO)KEHHEM »JJeMeHTOB B llepwoandeckoii cucreme
CTPOSHHEM UX aTOMOB.

CrpoeHue BeIleCTBA: BUIBI XMMHUYECKOH CBS3M. THIIBI KPHUCTATMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMIECKON PEmETKA 1
BHIa XUMHAYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIECTB. XHUMHYECKHUE
CBOWCTBA BEIMIECTB, OTHOCAIIMXCA K pAa3IMYHBIM KjaccaM HEOPraHHYECKUX
COEAMHEHUI, TeHeTHYECKas CBA3b HEOPTaHUYECKHX BEIIECTB.

Krnaccnukarust XMMHYeCKUX peakyii Mo pa3InYHbIM MpU3HAKaM (110 YUCITY
W COCTaBy YYacTBYIOUIMX B PEaKIWH BEIIECTB, MO TeIioBoMy 3(h¢exTy, 1o
MU3MEHEHHIO CTETIeHEH OKUCIICHUS XUMHYECKHUX 3JIEMEHTOB, 0 00paTHMOCTH, MO
YYacCTHIO KaTaln3aTopa). DK30- ¥ SHAOTEPMHUYECKHE PEAKIUH, TEPMOXUMUIECKUE
YpaBHEHHSI.

[Monartue o ckopoctn XumMuueckoil peakiuu. [loHsTHe 00 0OOpaTUMBIX |
HEOOpaTHMBIX XMMUYECKHUX peakiusx. [IoHATHE O TOMOTEHHBIX W T'€TEePOTE€HHBIX
peakuusx. Ilonarue o xaranuse. [IoHATHE 0 XMMHUYECKOM paBHOBecHH. DaKTOPBI,
BIMSIONINE HAa CKOPOCTh XUMHYECKOHW pEaKIWd M TIOJ0KEHHE XHMHYECKOTO
paBHOBECHS.

OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  JIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIIFHOW ~ pEaKIny. CocraBnenne  ypaBHEHUH



OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKLIUH C  HCIOJIB30BAaHWEM  METOJA
3JIEKTPOHHOTO OaiaHca.

Teopust ANEKTPOITUTHYECKON TUCCOLHALIUH. DIEKTPOIUTHI U HEIJIEKTPOIIHUTBI.
Karnonsl, aHnoHBI. MeXaHNW3M [IMCCOLMALMKM BEIIECTB C PA3JIMYHBIMU BHIAMH
XUMHUUeCKoil cBsi3u. Ctenenp auccounanuy. CHIbHBIC H ClIa0bIe SIEKTPOIIHTHL.

Peaknun moHHOTO OOMeEHa. Y CIIOBHS MPOTEKaHUS peaknii NOHHOTO OOMeHa,
MOJIHBIE M COKpaIIEHHbIE HWOHHBIE ypaBHEeHWs peakuuid. CBoiicTBa KHCIOT,
OCHOBAHMH U cOJIel B CBETE MIPEACTABICHUH 00 AIEKTPOIUTHIECKON TUCCOLUALIIH.
KavecTBennsle peakunu Ha HOHBI. [loHATHE O THUAPOIH3E COJEH.

Xumuueckuit Ikcnepumenm:

O3HAKOMJIEHHE C MOJCISIMU KPHCTANIMUECKUX PEIIETOK HEOPraHWYECKUX
BEILIECTB — METAJIOB M HeMeTauloB (Trpadura M anMasa), CIOXKHBIX BEIIECTB
(xmopuza HaTpus), UCCIEIOBAHHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH PEaKIMy OT
BO3EHCTBUA  PasiAMYHBIX  (DAKTOPOB, HCCIEAOBAHUE  DIIEKTPOIIPOBOAHOCTH
PacTBOPOB BEILECTB, NMPOIIECcca TUCCONNALINN KHCTIOT, IEJI0uei U cosiel (BO3MOXKHO
UCITIOJIb30BAaHNE BHUAEO MAaTEpPHUAIOB), NPOBEACHUE OINBITOB, WJUIIOCTPUPYIOIIUX
NpU3HAKK IIPOTEKaHMs peakui HOHHOro oOMeHa (oOpa3oBaHHME OcCajKa,
BBIJICJICHUE Tra3a, OOpa3oBaHHE BOJbBI), OIBITOB, HJUTIOCTPUPYIOIIMX TNPHMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX DPEaKUid (TOpeHue, peakuu pas3lokKeHHs,
COEIUHEHMs), paclo3HaBaHWE HEOPTaHMYECKMX  BEIIECTB C  IOMOIIBIO
Ka4eCTBEHHbIX PEaKIMi Ha HOHBI, PEIIEHHE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTannsl 1 UX coeANHEHHUsI

O0mass xapakTepucThKa TrajioreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble CTeneHn okucieHus. CTpoeHne W Qu3nueckue CBOMCTBA MPOCTHIX
BEIIIECTB — I'aJIOTeHOB. XMMUYECKHE CBOMCTBA Ha IIPUMEPE XJI0pa (B3auMOJICHCTBUE
C MeTajulaMH, HEMETaJUlaMH, mienodamu). XiopoBomopon. ConsHasi KHCIOTa,
XUMHUYECKHE CBOWCTBa, TIOJlyueHWe, NpuMeHeHue. JleiictBue xiopa u
XJIOPOBOAOPO/Ia HA OPTaHN3M UYesloBeKa. BakHeime XI0puasl 1 BX HaX0XKJICHHE B
HIPUPOJIE.

OO6mas xapakrtepuctuka »31eMeHToB VIA-rpynmbsl. OcoOeHHOCTH CTpOeHHS
aTOMOB, XapakTepHble cTerneHH okucieHus. CTpoeHne M (U3NUECKUe CBOWCTBA
HPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIIHbIE MOIU(UKALIMN KUCIOPOAa
U cepbl. XMMUYECKHe CBOHCTBa cepbl. CepoBOJOPOJ, CTpOEHHE, (U3NYECKUE U
XUMHU4ecKue cBoiicTBa. OKCHABI Cepbl KaK MPEJCTABUTENN KHUCIOTHBIX OKCHAOB.
CepHnast KucnoTa, PU3NUECKUE U XMMUYECKUE CBOMCTBA (00IMe KaK MPEICTABUTENS
KJacca KHCIOT M cnenuduyeckue). XUMHUYECKAE PEaKIMH, JISKAIlie B OCHOBE
MPOMBIIIICHHOT0 croco0a TOMYy4eHUs] CEepHOW KUCIOTHL. [IpuMeHeHHe cepHOM
kucnotel. CONMM CEepHO KHUCIOTHI, KaueCTBEHHAs peakUus Ha CyJb(paT-HOH.
Haxoxnenue cepbl M €€ COEIMHEHHA B TpUpPOAE. XUMHUUYECKOE 3arpsi3HEHHE



OKpYXaloUIeH Ccpelbl COCAWHEHUsIMU cepbl (KHCIOTHBIC MOXKIH, 3arps3HEHHE
BO3/lyXa ¥ BOJOEMOB), CITIOCOOBI €r0 MPe0TBPaLIeHHS.

OOmass xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBIC CTCIICHH OKUCICHUs. A30T, pacnpOCTpaHEHHE B TPHPOJE,
(usnueckre 1 XuMHIecKue cBoicTBa. KpyroBopor asora B npupoje. AMMHAK, €ro
(usnuecKkre U XMMUUYECKHE CBOICTBA, OTydeHne u mpuMeneHne. Colnu aMMOHWUS,
uX (U3MYeCcKue U XUMHYECKHE CBOMCTBA, IpUMeHeHHe. KauecTBeHHas peaknus Ha
MOHBI aMMOHUs. A30THas KHCIOTa, €€ IMoJydeHHe, (pU3MYeCKHe U XUMHYECKHE
cBOMcTBa (OOIIME KaK MpEACTABUTENsI Kiacca KUCIOT U CheluprIecKue).
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B KAY€CTBE MIHEPAIILHBIX YI00pEHUH.
XUMHYECKOe 3arps3HeHHE OKPY’KAIOIIEeH cpebl COeMHEHNSIMHU a30Ta (KUCIOTHbIE
JOXKIM, 3arpsisHEHHE BO3/Ayxa, MOYBBI M BOA0EMOB). Dochop, amIoTporHbIe
Moudukanuu pochopa, pusnueckre u xuMuueckue cBorictBa. Okeup Gocdopa
(V) u dochopHas kucnora, GU3NISCKHE U XUMHUYCCKHAE CBOMCTBA, MOJyYCHHE.
Hcnonp3oBanue GochaToB B KaueCTBE MHHEPAJIbHBIX yI0OPEHUIA.

OOmas xapakrepuctuka 3meMeHToB |V A-rpynmnbl. OcOOEHHOCTH CTpOeHHS
aTOMOB, XapaKTEePHBIE CTETICHH OKUCIICHUSI. YTIIePO I, AJUIOTPOIIHBIC MOAUDHKAIINH,
pacnpocTpaHeHHe B Mpupojie, GU3HIeCKue U XUMHUUECKHE CBOMCTBA. AJICOpOIHS.
Kpyrosopor yrnepoma B mnpupome. OKcuAbl yriepoaa, UX (u3uueckue Hu
XHUMHUYECKHE CBOWCTBA, JCHCTBUE HA JKUBBIC OPraHWU3MBI, IOJyYCHHE H
NpUMEHeHHe. DKOJIOTHYECKHEe TIPOOIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoxa (1V),
TUIIOTE3a TII00ATBHOTO TOTEIUICHUST KITUMAaTa, MapHUKOBBIA 3((GeKT. YronpHas
KUCIIOTa W ©€ COoNM, MX (U3MYeCKUC M XHMHUYECKHE CBOMCTBA, MOJNYYCHHE U
npuMmeHeHne. KauecTBeHHass peakuuss Ha KapOOHaT-WOHBEL lcmomb3oBaHUE
KapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJICHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBOHaYaILHBIC MOHATHSA 00 OPraHUYECKUX BEIIECTBAaX KaK O COCTMHCHHUAX
yriepona (MeTaH, 3TaH, 3TUIICH, alleTHIICH, STAHOJ, TIUIEPHH, YKCYCHAS KHCIO0Ta).
[IpupoaHble HMCTOYHHKH YIJIEBOJOPOAOB (yrojib, HPUPOIHBIA ra3, He(DTb),
NPOAYKTHl WX IepepaboTku (OEH3MH), UX pOJb B OBITY U IPOMBIILICHHOCTH.
[MonsiTHe 0 OHOIOTHYECKU BaXKHBIX BEIECTBAX: KHUPaX, OeiKax, yrieBoaax — U ux
poNM B OKU3HHM YeNOBeKa. MarepuaibHOe €IMHCTBO OPraHUYeCKHUX H
HEOpPraHMYECKUX COeIUHEHUI.

Kpemuwuii, ero ¢usnyeckne W XAMHYECKAE CBOWCTBA, MONYyYeHHE U
npumeHenne. CoeTMHeHN KpeMHuUs B mpupoze. OOmue npeacTaBiIeHus 00 OKcuie
kpemuus (IV) u kpemHueBoit kucnore. CHIMKAThI, UX HCIOJIb30BAHUE B OBITY, B
NPOMBINIICHHOCTH. BakHelIne CTpouTeNbHbIE MaTepHalbl: KepaMuKa, CTEKIIO,
LIEMEHT, 0eToH, kene300eTtoH. [Ipobnembl  0E30MacHOr0  MCHOJIBb30BaHUS
CTPOUTENBHBIX MaTEPUAJIOB B [IOBCEIHEBHON JKU3HH.

Xumuueckuit Ikcnepumenm:



M3YyYCHHE O0pa3loB HEOPTaHWMUYECKUX BEIIECTB, CBOWCTB COJISTHON KHCIIOTHI,
MPOBE/ICHNE KAYeCTBECHHBIX PEAKIMii Ha XJIOPHUI-HOHBI M HAOIIO/ICHIE TIPU3HAKOB
X TPOTEKAHUs, OIMBITHI, OTpPAKAIOMIUE (QHU3MYECKHE U XUMHYECKHE CBOWCTBA
TaJIOTEHOB M WX COEIMHEHUH (BO3MOXXHO HCIIOJIB30BaHNE BHICOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ 00pa3laMu XJIOPUAOB (raJOreHHI0B), 03HAKOMIICHHE ¢ 00pa3LamMu
ceppl M e€ coeAWHEHWSAMH (BO3MOXKHO HWCIOJIb30BaHHE BHICOMATEPHAJIOB),
HaOIroIeHNe mporecca o0yTIIIMBaHMS caxapa o]l AEHCTBHEM KOHIIEHTPUPOBAHHON
CEPHOM KUCIIOTHI, U3yYeHNE XUMHYECKIX CBOHCTB pa30aBIE€HHON CEPHOI KHCIIOTHI,
MIPOBE/IEHNE KaUeCTBEHHON PeaKIny Ha CyIb(QaT-uoH U HaOJIoIeHNe TTPU3HaKa e
MPOTEKAaHUs, O3HAKOMJICHHE C (PM3WYECKHMHU CBOMCTBaMHU a3ota, (ocdopa m ux
COeMHEHHH (BO3MOXKHO HCIOJIb30BaHUE BUACOMATEPHAIIOB), 00pa3laMu a30THBIX
n QochopHBIX yIoOpeHHid, MmoiydyeHne, coOnpanue, paclo3HaBaHHE U HW3ydeHHUE
CBOICTB aMMHaKa, MPOBEJCHHE KAa4YeCTBEHHBIX pEakluii Ha HOH aMMOHHSA H
tdocdar-noH ¥ U3yueHWEe TPUZHAKOB HX MPOTEKAHHS, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MeIbI0 (BO3MOXKHO HCIIONb30BaHHE
BUICOMATEPHUAIIOB), HW3y4YCHHE MOJEJICH KPHUCTAUIMYECKUX pEIIETOK anMasa,
rpadura, QyinepeHa, 03HAKOMIIGHHE C MPOIECCOM aacOpOIMH PacTBOPEHHBIX
BEIIECTB AKTHBHPOBAHHBEIM YITIEM M YCTPOWCTBOM TPOTHUBOTA3a, MOIyUYCHHE,
coOupaHue, pacro3HaBaHHE U M3yYeHHE CBOMCTB YIJIEKHCJIOTO rasa, MpoBe/ICHHUE
Ka4eCTBEHHBIX PEAKIINA Ha KapOOHAT W CHIIUKAT-UOHEI U M3yUYCHHUE PU3HAKOB WX
MPOTEKaHUs, O3HAKOMJICHHE C TMPOMYKIHEeH CHUIMKATHOW MPOMBIILICHHOCTH,
pelIeHne SKCIIepUMEHTAIBHBIX 33/1ad Mo TeMme «BaxHelmme HeMeTayulbl U HX
COEIMHEHUS.

MeTaniabl M UX COeTMHEHUS

OO0m1as XxapakTeprCTUKa XMMHYECKHX JJIEMEHTOB — METAJJIOB HA OCHOBAaHUH
nx mnonoxeHus B llepmonmdeckod cucTeMe XUMHUYECKHX aeMeHToB J[. .
MemnneneeBa u crpoeHust arToMoB. CTpoeHrne MeTayuloB. MeTtaundeckas CBsi3b U
METaJuIM4ecKass  KpUCTAJUIMYecKass  pemérka.  ODJIEKTPOXUMHYECKHH  psif
HanpspKeHU MeTayuloB. DU3MUECKUEe U XUMHYECKHe CBOWCTBA MeTayuioB. O0mue
cnocoObl MosTydeHHus: MeTayioB. [IOHSATHE O KOpPpO3MM METaJUIOB, OCHOBHBIE
CITOCOOBI 3aIUTHI UX OT Koppo3un. CIuiaBH (CTallb, YyT'YH, JIOPATIOMUAHUN, OpOH3a)
U MX PUMEHEHHE B ObITY U MPOMBIIUICHHOCTH.

[Ilenounble MeTaJUTBl: TOJOXKEeHUE B [leproandeckoil cucreMe XUMHUYECKUX
aneMeHToB [[. M. MenaeneeBa, CTpOo€HHE MX aTOMOB, HAaXO0XKJIECHHE B IMPUPOJE.
Odu3nuecKkue U XMMUYECKUe CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUAbl U
TUAPOKCUABI HaTpus W Kanusa. lIprMeHeHHe MICMOYHBIX METAUIOB M UX
COEIVHEHUM.

[[lenoyHO3eMeNnbHBIE METANIBl MAarHuil ¥ KaJbLMiA: IOJOXEHHE B
[Tepuoanueckoii cucteme xuMmuueckux 3seMenToB J. 1I. Menneneesa, ctpoeHue ux



aTOMOB, HaXOXJICHUE B Tpupoie. Pu3ndeckue 1 XUMHUUECKHE CBOWCTBA MarHUS U
KaneIusl. Baxkueimme coeqnHeHUs Kambius (OKCHI, TUAPOKCH, coiH). KECTKOCTD
BOJIbI U CIIOCOOBI €€ yCTpaHEeHHusI.

Amomunuii: monoxenne B [leproaudeckoit cucteMe XUMHYSCKUAX SJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMa, HaXxOXKJAE€HHE B mpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aTtOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHAA U THIPOKCHIA
ATFOMUHUSL.

Kenezo: nonoxenune B [leproandeckoii cucreMe XUMUYECKUX 3JIeMEHTOB /.
W. MeHneneeBa, CTpoeHHE aroMa, HaxXxoxkJeHHe B mpupojge. Dusmueckue wu
XUMHYECKHE CBOMCTBA kene3a. OKcusl, THApoKcuan! U conm xene3a (1) u xxenesa
(1), ux cocras, cBOiCTBA U MOJTyYCHHE.

Xumuueckuii sxcnepumenm:

O3HaKOMJIGHHE C o00pa3lamMu METaJIOB M CIUIABOB, HMX (PU3UYECKUMH
CBOWCTBAMH, M3y4YCHHE pE3yJIbTaTOB  KOPPO3MH  METAIOB  (BO3MOXKHO
WCITIOJIb30BaHNE BUICOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHA
KaJblis M HATpus C BOJOW (BO3MOXHO HCIIOJIb30BaHHE BHJICOMATEPHUAIIOB),
UCCIIE/IOBAaHNE CBOMCTB JKECTKOW BOJBI, TpoIlecca TOPEHHsl Keje3a B KUCIOPOJe
(BO3MOXXHO  WCIIONIB30BaHWE  BUACOMATEPHANIOB), MPHU3HAKOB TMPOTCKAHUSA
Ka4eCTBEHHBIX PEAKIMi HA HOHBI: MATHUSI, KaJIbIINs, aTFOMUHHMS, [IMHKA, sxene3a (11)
u xene3a (l1l), memu (Il), HaGnroneHWe W omMHCAaHWE TPOIECCOB OKPAITMBAHUS
IUIAMEHH WOHAMH HATpHs, KaJus M Kaublus (BO3MOXHO HCIOJIb30BaHUEC
BHJICOMATEPHAJIOB), HCCIICIOBaHIE aM(pOTESPHBIX CBOWCTB THAPOKCHU/IA ATFOMUHUS U
TUAPOKCHU/IA IMHKA, PENICHHE SKCIICPUMEHTAIBHBIX 3a7ad 1Mo TeMe «Bakuewie
METaJUIbI U KX COCITUHECHUS.

XHMMHA M OKPYXKAIOIIAs cpeaa

BemectBa u Marepuansl B NOBCEIHEBHOM XU3HM 4elloBeka. be3zomacHoe
WCITIOJIb30BaHME BEIIECTB M XMMHUECKUX peakiuid B ObITy. IlepBas momolns mpu
XUMHYECKHUX 0XKOTaX U OTPABJICHUSX.

Xumuueckoe 3arpsisHEHUE OKpyKarolied cpenbl (MpenenbHas JOMyCTUMAs
KOHIeHTpalus BemiecTs, aaiee — [1JIK). Posp xumun B pemieHHn 3KOIOTHIECKUX
npobieMm.

Xumuueckuii IKCnepumeHm:

n3yueHre o0pasloB MaTepualioB (CTEKIIO, CIUIABBI METAUIOB, MOJMMEPHEIC
MaTepuabl).

Mescnpeomemmunie céazu
Peanuzanust MEXIIpeIMETHBIX CBsI3€H NMpU H3ydyeHMH XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 MCIONb30BAaHME KaK OOIIMX eCTeCTBEHHO-Hay4HBIX



TOHATHH, TaK U MOHATHH, SBISIONIMXCS CUCTEMHBIMHU JUISL OTIENBHBIX MPEIMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OO0mmue ecTecTBEHHO-HAy4YHbIe MOHSATHA: HAay4dHbBIH (aKT, TUIOTe3a, 3aKOH,
TEOpHus, aHallu3, CHHTEe3, KiIacCHDUKANUS, TEPUOJUMIHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJIeNb, SIBICHHE, NApHHUKOBBIH
3¢ (deKT, TEXHOJIOTHS, MaTCPHAITE.

®duznka: MaTepusi, aTOM, JIEKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIH, H30TOIIbL,
PaaoaKTUBHOCTD, MOJIEeKya, IEKTPUYECKUI 3apsz, IIPOBOHUKH,
TOJYNIPOBOJIHAKY, JUAJICKTPUKH, (OTORIEMEHT, BEUIECTBO, TeEJ0, O0BEM,
arperatHoe COCTOSTHHE BEIIEeCTBa, Ta3, pacTBOP, PACTBOPUMOCTD, KPHCTAJUTHUESCKAsT
pemérka, cIulaBbl, (GU3MYECKUE BEIUYUHBI, €AMHHLBI M3MEPEHHS, KOCMHYECKOEe
MPOCTPAHCTBO, IUTaHETHI, 3BE3]161, COITHIIE.

Buonorus: ¢dorocunTes, ApixaHue, OHocdepa, IKOCUCTEMA, MHHEPAIbHbIC
yIO0OpEeHHUs, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTBI, IIUTaTENIbHbIE BEILECTRA.

I'eorpadus: atmocdepa, runpocdepa, MUHEPAIBI, TOPHBIE TIOPOBI, TIOJIC3HBIE
UCKOIIaeMble, TOIIMBO, BOJHbIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUSI NPOT'PAMMBI IO
XNUMHNHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUS

JJMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJibTaThl OCBOCHHUS MPOTPAaMMBI OCHOBHOTO  OOIIETo
00pa3oBaHMsl JIOCTUTAIOTCS B XOJ¢ OOY4YEHHS] XMMHUU B €JUHCTBE Y4eOHOH H
BOCIIUTATEIBHOM JCATEILHOCTH B COOTBETCTBHH C TPAJAUIHOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH W JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TIPHHSATBIMU B
oOliecTBe MpaBWjIaMH M HOPMaMH IOBEJEHHUS M CIIOCOOCTBYIOT TNpolieccam
CaMOIIO3HAHUSI, CAMOPA3BUTHS U COI[UATM3AIINN O0YYAIOIIHXCSL.

JInuHOCTHBIE ~ pe3yNbTaThl  OTPaXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCS ~ CUCTEMOM  MO3UTHBHBIX I[CHHOCTHBIX OpHEHTAlMid U
paciIpeHue OIbITa JesITeILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTH:

1) naTpuOTHYECKOr0 BOCUTAHMSA:

[IEHHOCTHOT'O OTHOIIEHHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAayyHOMY HACIIEJMIO, TOHMMAHUS 3HAYCHUS XUMHUCCKOW HAYKH B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOH HHpOpMaImeil o
MEPEZIOBbIX JOCTHXKCHUAX KM OTKPBITHSIX MHUPOBOH U OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOHUCTBE MUpa U OOILECTBA;

2) rpakIaHCKOT0 BOCIIMTAHNSA:

NPEJCTABICHUSI O COIMATIbHBIX HOPMAax W TPaBWIIAX MEXKIUYHOCTHBIX
OTHOILICHUH B KOJUIEKTHBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH,  y4eOHO-MCCIIEIOBATEIbCKOM, TBOPUECKOW M APYrHX  BHJAX
JIeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONH COBMECTHOM [ESTEIbHOCTH NpHU
BBINOJIHEHUN Y4€OHBIX, IT03HABATEIBHBIX 3a/1a4, BBINOJHEHUM XHMHYECKUX
JKCIIEPUMEHTOB, CO3/IaHUH YUYCOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
Y B3aMMOIIOMOIIIH B ITpoIiecce ITOM y4eOHOM AesTeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEJCHHE W TIOCTYIKH CBOMX TOBAPHIICH C MO3WIMU HPABCTBEHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHHMS TIOCIIECTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI' O MO3HAHMS:

MHUPOBO33PEHUECKUE TPEJICTABICHUS O BEUICCTBE M XMMHUYECKOH peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJISIFOIIUC
OCHOBY JUISl TIOHUMAHUS CYN[HOCTH HAyYHOW KapTHHBI MUpA, MpPEACTaBlIeHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IMPHUPOJIbI, B3aUMOCBS35AX 4EJIOBEKA C
MPUPOAHON CPEZIOH, O POJIH XMUMUH B IO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJydYeHHE HOBBIX 3HAHUHU 1O
XUMHUH, HEOOXOMUMBIC I OOBSCHCHHMS HAOIFOMAEMBIX TPOIECCOB W SBICHUM,
MO3HABATENILHOW, MH()OPMAIIMOHHON M YHUTATENIbCKOW KYJNBTYphl, B TOM YHCIE
HABBIKOB CAMOCTOSITEJIbHONH pabOTBl € y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATypod, JOCTYIHBIMH TEXHUYECKHMMH CPEICTBAMH HH(POPMAIIHOHHBIX
TEXHOJIOTHH;

UHTepec K OOy4eHHI0O M TIO3HAHUIO, JII0OO03HATENbHOCTb, TOTOBHOCTH H
CHOCOOHOCTH K €aMOOOpa3OBaHUIO, TIPOGKTHOW M HCCIEOBATEIHCKOM
JEATeNIFHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) popmMupoBaHusi KYJIbTYPbI 310POBBSI:

OCO3HAaHME LEHHOCTH J>KM3HH, OTBETCTBEHHOTO OTHOIUICHHS K CBOEMY
3/I0pOBBIO, YCTAaHOBKM Ha 3J0POBBIA 00pa3 >KU3HH, OCO3HAHWE IOCIEJICTBHU H
HEMPUATHE BPEAHBIX NMPHUBBIYCK (YIOTPEOICHUS aJKOTOJIs, HAPKOTHKOB, KypeHHSI),
HEOOXOIUMOCTH COOJNIOIEHHST TpaBMJl 0E30MacHOCTH Npu  OOpalieHun C
XHUMHUYECKHMU BEIIECTBAMHU B OBITY M PEATbHOM KHU3HU;

5) TpyaoBoro BocnuTaHus:

MHTepeC K MPAKTHUECKOMY M3Y4eHHIO Ipodeccuii 1 Tpyaa pa3IndHOro poJa,
YBaXXCHHUE K TPYy H pe3yJIbTaTaM TPYJOBOH JIeATeIbHOCTH, B TOM YHCIIC Ha OCHOBE
NPUMEHEHUs]  NpPEAMETHBIX 3HAaHWH 1O  XUMHH, OCO3HAaHHBIA  BBIOOP
WHIUBUYATbHOW TPAEKTOPHH MPOJOIKEHHUS 00pa30BaHUs ¢ yYETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
yCIenHo# npodeccuoHabHON JeSITENbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITHPOBATHCS B PO ECCHOHAIEHON Cpesie;

6) 9K0I0rHIeCKOro BOCIUTAHHUS:

9KOJIOTHYECKH 11eJIeco00pa3Hoe OTHOIIEHHUE K IPUPO/Ie KaK HCTOYHHKY KU3HH
Ha 3emie, OCHOBE €€ CyNIECTBOBaHMS, MOHMMAHHE IIEHHOCTH 3J0POBOTO H
Oe3omacHOro 00pa3a J>KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(hu3nUecKOMy W TCHXMYECKOMY 3/I0pOBBIO, OCO3HAaHHE LEHHOCTH COOIIOIEHUS
MpaBII 0€30MaCHOTO MOBEACHHS IIPH Pa0dOTe C BEIIECTBAMH, a TAKXKE B CUTYalUsX,
YTPOXKAIOIIHX 30POBBIO U )KU3HH JIIOJICH;

CIIOCOOHOCTH TPHUMEHSATh 3HAHMS, MOJTyYacMble MPH M3YYCHHU XHMUH, JUIS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPY>KaroIled MPUPOAHOI Cpenoil, Al MOBBILICHUS
YPOBHSI  KOJIOTMYECKOW KyJIBTyphl, OCO3HaHMs TIJIOOAIBHOTO  XapakTepa
9KOJIOTUYECKHUX MPOOJIEM W MyTed WX PEHICHHs MOCPEJCTBOM METOJOB XHMUH,
9KOJIOTUYECKOT0 MBILIICHUS, YMEHHS PyKOBOJCTBOBAaThCA UM B MO3HABATENILHOM,
KOMMYHHUKATHBHOM U CONMATILHOM TPAKTHKE.

METANPEIMETHBIE PE3YJbTATbI

B cocraBe MerampeOMETHBIX pPE3yIbTaTOB BBIAEISAIOT 3HAYUMbBIE I
(hopMHpOBaHUsI MEPOBO33pEHHUS 00IICHAYYHbIC OHATHS (3aKOH, TCOPUS, TPUHIIHIIL,
rumnore3a, (akr, cucrema, MpOLEcCc, OKCIEPUMEHT H Jpyroe.), KOTOpbIC
UCTIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX HpeAMeTax M I03BOJIIOT Ha
OCHOBE 3HaHHH W3 3THUX MPEAMETOB (POpMHPOBATH MPEICTABICHUE O LEIOCTHOU



HAayYHON KapTHHE MHUpA, ¥ YHUBEPCAIbHbIC YUeOHbIC NeHCTBHS (IIO3HABATEIBHEIC,
KOMMYHUKATUBHBIC, DPETYISTHBHBIE), KOTOpbIe oOecrednBarT (OpPMUPOBaHHE
TOTOBHOCTH K CaMOCTOSTENIbHOMY IUIAHHPOBAaHMIO M OCYIIECTBICHHIO y4eOHOM
JIeSITEIILHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eficTBUs

Ba3oBble Jornveckue AeiicTBUA:

YMEHHS HCIIOJB30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHHS IPH OCBOCHUH
3HAaHUH: PacKpBIBaTh CMBICT XMMHYECKUX MOHATHH (BBLAENATH MX XapaKTEpHbIE
NPU3HAKH, YCTAHABIMBATH B3aHMMOCBA3b C JPYTMMH TMOHATHSAMHE), HCIOIB30BAaTh
TOHATHUS JJ1s1 OOBSCHEHHS OTJCIbHBIX (DaKTOB U SIBIICHUI, BEIOMPATh OCHOBaHHS U
KPUTEpUH I KIacCHU(UKALMU XUMHYECKUX BEIIECTB U XUMHYECKHUX PEaKLUid,
YCTaHABJIMBATh TPUYUHHO-CIICIICTBEHHBIC CBSI3M MEXJIy OOBEKTAMH H3YuYCHHS,
CTPOUTD JIOTUUECKHE PACCYKACHUS (MHAYKTHUBHbBIE, IEIyKTHBHBIE, [10 aHAJIOTUH),
JieTlaTh BHIBOABI U 3aKIIIOUCHHUS;

yYMEHHE TPUMEHSTH B TIpolecce IMO3HAHMS NOHATUS (IPEAMETHBIE H
MeTanpeIMeTHbIE), CHMBOINYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMbIe B XUMUH,
npeoOpa3oBbIBATh IHPOKO MPUMEHSIEMbIC B XHMHH MOJICIbHbIC TMPEICTABICHUST —
XMUMHUYECKHH 3HaK (CHMBOJ DJJIEeMEHTa), XMMHYecKas (GopMyina H YypaBHEHHE
XUMHYECKOH peaKklMu — MPH PEIIeHUH y4eOHO-TI03HaBaTeNbHBIX 3aa4, C y4ETOM
9THX MOJICNBHBIX IPEICTABICHUN BBISBIATh M XapaKTEPU30BaTh CYIICCTBCHHbBIC
NPU3HAKKA U3y4aeMBIX OOBEKTOB — XUMUYECKHX BEIECTB U XUMHUYECKUX PEaKLUi,
BBIABJIATH OOIIME 3aKOHOMEPHOCTH, TMPHYHHHO-CIICJCTBEHHBICE CBS3H |
NPOTUBOPEYHS B U3y4aeMbIX MPOLeccax H SBICHUAX.

Ba3oBble nccienoBaresbcKue AeiicTBUA:

YMEHHE WCIOJb30BaTh IOCTABJICHHBIC BOMPOCHI B KAa4yeCTBE HHCTPYMEHTA
MIO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI 1Sl YOPMHUPOBAHUS THIIOTE3BI 10 TIPOBEPKE
MPABHJIBHOCTH BBICKA3bIBAEMBIX CYIKICHHH;

NpUOOpETEHHE OIBITA IO IUIAHUPOBAHHIO, OPraHMU3allMd U MPOBEICHHIO
YUCHHYECKHX OSKCIEpHMMEHTOB, yYMEHHE HaOmoJaTh 3a XOAOM Ipolecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €r0 PE3yNbTaT, (GOPMYIUPOBATH 000OIICHHS U
BBIBOJIBI 10 PE3yJIbTaTaM IPOBEAEHHOTO OIBITA, UCCIIEOBAHKS, COCTABISTh OTYET
0 MpOIeTIaHHOW padoTe.

Padora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, AaHATU3HPOBATh M HHTEPIPETHPOBATH HH(OPMALUIO
Pa3IUYHbIX BUAOB U ()OPM IPEICTABICHHS, [I0TY4aeMyI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJIApHAS.  JIUTEpaTypa XHMHYECKOTO COJCPXKAHHUS, CIIPaBOYHEIC
nocobusi, pecypcsl VHTepHeTa), KPUTHUECKH OIICGHHBAaTh IPOTHBOPEYUBYIO W
HEIOCTOBEPHYIO UH(pOpMAIHIO;



YMEHHE TIPUMEHSTh Pa3iIUYHbIE METOABI M 3alpPOCHl IPH MOUCKE M OTOOpE
uHQOpMAalMM W COOTBETCTBYIOIIMX NAHHBIX, HEOOXOIMMBIX JUIS BBIIOJHEHHUS
y4eOHBIX U MMO3HABATENbHBIX 3a/a4 ONPeAeIEHHOTO THIIA, TPUOOPETEHHE OIbITa B
o0iacTH  WCMONIB30BaHMS  HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH,
OBJIQICHUE KYJIbTypOW aKTHBHOTO MCIOJIH30BAHUS PA3IMUHBIX TONCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOUpPATh ONTUMAJIBHYIO (hopMy IpeacTaBiIeHus HHGOPMAIUU U
WITIOCTPUPOBATh pelIacMble 3aJadll HECJIOXHBIMH CXEMaMH, AHarpaMMaMHu,
JIpyrumu GopMamu rpauKi U KX KOMOMHAIMSIMU;

yMEHHE UCIONb30BaTh M aHAIM3UpOBaTh B Ipolecce ydyeOHOH u
HCCIIEIOBATEIbCKON JESITEIbHOCTH MH()OPMAIMIO O BIMSHUH MTPOMBIIIIICHHOCTH,
CEeNbCKOTO XO3SIMCTBA M TPAHCIOPTa HA COCTOSIHUE OKPY)KAIOIIEH NpUpOAHOH
Cpebl.

KoMMyHUKATHBHBIE YHHBepCAJIbHbIE YUeOHbIe JeficTBUA:

YMEHHS 3a/1aBaTh BOIIPOCHI (B X0/ AMAIOra U (WIN) TUCKYCCUH) 110 CYILECTBY
oOcyxaaeMoll TeMmbl, (OpMyJIHUPOBAaTH CBOM MPEAJIOKECHHS OTHOCHUTEIHHO
BBITIOJIHEHHS IPEUIOKESHHOH 3a]a4H;

YMEHHS  IPEACTaBIATh  IIOJydeHHble  Pe3yldbTaTbl  IO3HABAaTEJILHOM
JISITETPHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JelaTh IPE3CHTALHIO
PE3yJIbTaTOB BBHIIIOJIHEHHS XUMHYECKOIO SKCIIEpUMEHTa (J1abopaTOpHOro OIbITa,
712a00paTOPHOI PabOTHI IO MCCIIEOBAHHMIO CBOMCTB BEIIECTB, Y4EOHOTO IIPOEKTA);

YMEHHs Y4eOHOrO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
[IO3HABAaTEJIbHOII M HMCCIIENOBATENLCKOM  NESATENbHOCTU  NPH  PELICHHH
BO3HUKAIOIIUX IMPOOJIEM Ha OCHOBE yu€ra OOLIMX HHTEPECOB U COIVIACOBaHMS
no3unui (00CYXAeHUs, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBD», KOODIHHALIUS
COBMECTHBIX JEHCTBUH, OIpeAeNeHHe KpUTEpHEeB [0 OLEHKE KadyecTBa
BEITIOJTHCHHOH pa0OTHI U IPYTHUE).

PeryasiTuBHbIe yHUBepcaabHbIe yueOHbIe AelcTBHUSA:

YMEHHE CaMOCTOSTEIBHO OIPENeNATh LIeNH JEeATeNbHOCTH, IUIAHUPOBATh,
OCYILIECTBIIATh, KOHTPOJIMPOBATh U NPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JeATeNIbHOCTh, BEIOMpaTh Haubomnee 3¢ GeKTUBHbIE CIIOCOOB! peleHns yueOHbIX U
[IO3HABAaTEJIbHBIX 3aa4, CaMOCTOSTENIbHO COCTAaBIATh WIM KOPPEKTHPOBATh
MPEIIOKEHHBI aNropuT™M JACUCTBUN INPHU BBIIOJHEHHHM 3aJaHUM ¢ Yy4ETOM
MOJTYyYeHUSI HOBBIX 3HaHUI 00 M3ydaeMbIX OOBEKTaxX — BEIECTBAX M PEaKIHAX,
OLICHMBATh COOTBETCTBHE IIOJyYEHHOTO pe3yJbTaTa 3asBICHHON IIENH, YMEHHE
UCIIONIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, Ipe/UlaraeMble B YCIOBUH 3aaHUH.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pPE3yNbTaTOB MO OCBOCHUIO 00S3aTEIHFHOTO
COJIepKaHusl, yCTAHOBJICHHOIO JaHHON (enepanbHON paboyeil mHporpaMmonu,
BBIJICJISIIOT: OCBOCHHBIC OOYYaIONIMMUCS HaydHBIC 3HAHWS, YMEHHS M CHOCOOBI



NEUCTBUH, crenupuveckue UIsl TPEIMETHONH oOmacth «XUMHS», BB
JNEATENBHOCTH TI0 TOJYYCHHI0O HOBOTO 3HAHWA, €r0 HWHTEPIpPETaIuH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIUYHBIX YUEOHBIX M HOBBIX CHTYaIUsX.

K xonmy oOydeHus B 8 kiaacce mpeaMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTPAXKATh CHOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHHA:

e PacKpBIBaTh CMBICII OCHOBHBIX XMMHYCCKUX TOHSATHH: aTOM, MOJIEKYJIa,
XUMHUYECKAN S3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS W HEOIHOPOHAsI), BAJIGHTHOCTh, OTHOCHTENIbHASI aTOMHAS H
MOJIEKYJISIpHasi Macca, KOJUYECTBO BeIIeCcTBa, MOJb, MOJSIpHAas Macca,
MaccoBas J0JIs XUMUYECKOTO JICMEHTA B COCTUHCHHIH, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb, 3JEKTPOOTPUIATEIBHOCTh, CTEMEHb
OKHUCJICHUS, XUMWYECKas peakius, KiacCH(PHKAIs peakIuil: peakiud
COCNMHEHUS, PEaKIHH pPAa3I0KEeHHUA, pEeaKkUUd 3aMEIICHUs, pPEeaKuu
oOMeHa, 9K30- U SHAOTEPMHUYECKHE PeaKIiy, TeIIOBOH AP (EeKT peakuuu,
SITPO aTOMA, AIIEKTPOHHBIH CII0i aTOMa, aTOMHAasi OpOUTAIIb, paJNyC aTOMa,
XUMHYECKasl CBSI3b, MOJSPHAs U HEMOJSPHAs KOBAJICHTHAS CBS3b, HOHHAS
CBsI3b, WOH, KaTHOH, aHWOH, pacTBOp, MaccoBas JOJi1 BelecTBa
(IpoLieHTHAs! KOHIIEHTPALKs) B PACTBOPE;

e UIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATUH U
MIPUMEHSTD TH MMOHITHS TP ONMCAHUY BEIIECTB U UX MPEBPAIICHHUIA;

e UCIMOJIb30BaTh XHMHYECKYI) CHUMBOIUKY Uil COCTaBleHHS (HOpMyT
BEIIECTB M YPaBHCHUH XUMUICCKUX PEAKITHIA;

e ONPEICNATH BAJICHTHOCTH aTOMOB 3JICMCHTOB B OMHAPHBIX COCIUHCHUSIX,
CTENEHb  OKHUCICHHMS  OJEMEHTOB B  OWHAPHBIX  COCJMHEHHUSX,
MIPUHAJUICKHOCT BEIIECTB K ONPEISIEHHOMY KJIaccy COCAMHCHUU TIO
dbopMynaM, BUA XUMHYECKOW CBs3M (KOBAJCHTHAss W HWOHHAs) B
HEOPTaHMYECKHX COCTUHEHUSX;

e packpbiBath cMmbici [lepuoanueckoro 3akona JI. WM. Menzeneesa:
JIEMOHCTPUPOBATh TOHUMAaHHE IEPUOJUYECKON 3aBHCHUMOCTH CBONCTB
XMMHYECKHX JJIEMEHTOB OT WX TOJoXeHus B llepuoamyeckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraipo;

e OINHUCHIBATH W XapakTepu3oBarTh TaOmmuHyro Gopmy Ileproandeckoit
CHUCTEeMBl XHMHYECKHX DJJIEMEHTOB: pa3inyaTh MOHATHS «TJaBHAs
noarpymnmna (A-rpynmna)» u «nobounas noarpynna (b-rpymmna)», manbie u
OonpIe TIEPHOABI, COOTHOCHUTH OOO3HAUCHUS, KOTOPHIC HMMCIOTCS B
tabmune «[lepuomndveckass cucremMa XuMUYeckux odnemeHtoB [ .
MenzeneeBa» C YHCIOBBIMH XapaKTEPUCTUKaMU CTPOEHHUS aTOMOB



XUMHIYECKUX DJIEMEHTOB (COCTaB U 3apsI Apa, 00IIee YHUCII0 IESKTPOHOB U
pactpeiesieHle UX 1O AEKTPOHHBIM CIIOSIM);

KJaccu(UIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUUECKUE BEIIECTBa,
XMMUYECKHEe peakiuy (110 YHCIy M COCTaBy YYacCTBYIOUIMX B PEaKLIUU
BEILIECTB, 10 TETUIOBOMY 3D HEKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KIIACCOB, HOATBEPKIas OMUCAHUE PUMEpPAMH MOJIEKYJISIPHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMHUUECKUX PEAKIUii;

MIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOTO
cocTaBa, BO3MOXXHOCTH IIPOTEKaHMS XWMHUYECKHX TpPEBpAIlCHUA B
Pa3IMYHBIX YCIIOBHSX;

BBIUUCIISITH OTHOCHTENFHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MaccChl BEIIECTB,
MAacCOBYIO JIOJIIO XHMHYECKOTO J3JIeMEeHTa M0 (opMylie COEeIUHEHUs,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMUYECKON pEAKLUU;

MIPUMEHSITh OCHOBHBIE OTEPAIMH MBICIIUTEILHOMN JIESITEIbHOCTU — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0OOIEHHEe, CHUCTEeMaTH3allMIo, KiacCH(]UKaIuio,
BBISIBIICHUE NPUYMHHO--CJICICTBEHHBIX CBSA3EH — JJIS1 M3Y4YCHHS CBOMCTB
BEUIECTB M XHMHUYECKUX PEaKLUi, eCTeCTBEHHO-HAyYHbIE METO/IbI
MO3HAHUSI — HAONIOZCHWE, W3MEPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICTICHHBIN);

CJIeI0BaTh PAaBUIIaM TI0JIb30BaHMSI XUMHYECKOH TIOCY/I0H 1 J1aO0paTOPHBIM
obopymoBaHHEeM, a TaKXKe TIpaBmwiIaM OOpalleHHs C BELICCTBaMH B
COOTBETCTBUM C HWHCTPYKUUSMH TIO BBINOJHEHUIO J1a0OpaTOPHBIX
XMMUYECKUX OIBITOB TI0 MOJIYYECHUIO U COOMPAHUIO T'a3000pa3HBIX BEIIECTB
(Bomopoma W KHCIOPOAA), IPUTOTOBJIECHUIO PACTBOPOB C OMNpPEACIEHHON
MacCOBOW JI0JIeil pacTBOPEHHOTO BEIIECTBA, IIAHUPOBATh M IPOBOAWUTH
XMMUYECKHE HKCIEPHUMEHTHI 0 PAacIO3HABAHMIO PAcTBOPOB INEJIOUEH U
KHCJIOT C ITOMOIIBI0 HHAMKATOPOB (JTakMycC, (heHOoI(pTaIeHH, METHIOPAHK
U IpyTHe).

K koniy o0y4eHust B 9 kiaacce mpeMETHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD y 00yUarOIINXCsl YMEHH:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHSITHH: XUMHUYECKUN
JIEMEHT, aToOM, MOJIEKyJla, WOH, KaTHOH, aHHOH, INPOCTOE BEILECTBO,
CJI0)KHOE BEILECTBO, BaJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTb, CTENEHb
OKHCJICHHS, XUMHYECKasl PeaKiys, XUMUIECKast CBS3b, TEIUIOBOH (P peKT
peakiuy, MOIb, MOJSPHBIH  00BEM,  pacTBOp,  INEKTPOJIHMTHI,
HEBJIEKTPOJIUTHI, 3JIEKTPOIMTUYECKAsT AUCCOLMALNSA, PEaKUUH HOHHOIO
oOMeHa, Karamu3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTumble U



HEoOpaTHMbIE pEaKINH, OKHCINUTEIFHO-BOCCTAHOBUTEIbHBIC PpEaKIHH,
OKHCITUTENb, BOCCTAHOBHUTEJb, OKUCICHHE W BOCCTAHOBIICHHE, AIJIOTPONHS,
aM(OTEPHOCTb, XUMHUYeCKast CBSI3b (KoBaJIeHTHas, WOHHas,
MeTaJUIN4eCcKast), KpUCTAJUTNIECKas pPeIETKa, KOPPO3Us METAIJIOB, CIUIABBI,
CKOPOCTh XHMHYECKOH PEaKIHH, MPEeTbHO JOIMyCTUMasi KOHIIEHTPALHS
ITJIK BemecTBa;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX HOHATHH U
MIPUMEHATDH 3TH MOHATHS IPH ONHUCAHUU BELIECTB U UX MPEBPALLCHUIA;
WCTIONIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBiIeHHUs (opmyn
BEILIECTB U YPABHEHUN XUMUUECKUX PEAKIIUIA;

ONpEeNATh BaJICHTHOCTh U CTENICHb OKHCICHHUSI XUMUYECKHX JIEMEHTOB B
COENMHEHMSIX pa3jIMYHOTO COCTaBa, MPHUHAUIEKHOCTh BEIIECTB K
OMpe/IeNIEHHOMY KIIACCY COCIMHEHHH 1Mo (opMyiaM, BUJ XUMHYECKOMN
cBs3M (KOBQJICHTHAsl, WOHHAs, METAUIMUECKas) B HEOPraHMYECKHX
COCAMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKOU (opMylie, XapakTep cpeabl B
BOIHBIX PAaCTBOpaxX HEOPTraHMYECKUX COCAMHEHUH, THIl KPUCTAILTMYECKON
PEIETKN KOHKPETHOT'O BEIECTBA;

packpbiBath cMmbici Ilepuogmueckoro 3akonHa [[. WM. MenneneeBa u
JIEMOHCTPHPOBaTh €ro IMOHMMAaHHE: OIUCHIBATb U XapaKTepHU30BaTh
TabmuuHyto ¢opmy Ileproandeckoil cUCTEMBI XUMHYECKHX 3JIEMEHTOB:
pa3nuyath TMOHATUS «rJaBHas noarpynna (A-Tpymma)» U «mo0o4Has
noarpynmna (b-rpynma)», Manble ¥ OoJdbIINMEe TEPHOIBI, COOTHOCHTH
0003HaYeHHSI, KOTOPbIE HIMEIOTCS B IEPUOJMYECKON TabIHIIe, C YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsi A1apa, oOIIee YHCIO DJIIEKTPOHOB U PaclperesieHne HUX 10
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B W3MCHCHUHU
CBOWCTB 2JIEMEHTOB M WX COEIMHEHWH B Tpeiesiax MalblX IEepPHOAOB U
TJIABHBIX MOATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJaccu(UIMPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XMUMUYECKHE peakiuu (10 YHCIy M COCTaBy YYacTBYIOUIMX B PEaKINU
BEIIECTB, N0 TEIUIOBOMY 3(PQEKTy, 0 M3MEHEHHIO CTEIICHEW OKHCIICHHS
XUMHYECKUX JICMECHTOB);

XapaKkTepu30BaTh (ONMUCHIBATh) OOIIME W CIEMUPUUECKHE XUMHUYECKUE
CBOMCTBa TMPOCTHIX M CIOXHBIX BEILIECTB, MOITBEPXKIasi OIMCAHUE
MpUMepaMu MOJIEKYJIAPHBIX M HOHHBIX YPaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLUM;

COCTaBIIITh YpPaBHEHHUSA DIIEKTPOIUTHUECKON JUCCOIHUAIINM  KHUCIOT,
uiesioueit U coiei, MOJHbIE U COKpAIlEHHBIE YPABHEHUS peakluii HOHHOTO



oOMEHa, YypaBHEHHS pEaKWil, TOATBEPKIAMMX CYIIECTBOBaHHE
TEHETHYECKOHN CBA3U MEX/y BELICCTBAMH PA3IMYHBIX KIIACCOB;
packpbIBaTh CYIIHOCTh OKHCIHMTEIHHO-BOCCTAHOBHUTENBHBIX —PEAaKLHUH
MOCPEACTBOM COCTABJICHUS DIICKTPOHHOTO OalaHca 3THX PEaKIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBHCHMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHS XHMHUYCCKHX IPEBPAllCHHHA B pa3IUUHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIONI0 XHMHYECKOTO 3JeMeHTa Mo (OopMyle COeIUHEHUS,
MaCCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI [10 YPABHEHHIO
XUMHYECKOH peakiuy;

COOITI0IaTh TIPaBHJIa TI0JIb30BAHHS XUMHIESCKOW MOCYION U JTA0OPaTOPHBIM
o0opyOBaHWEM, a TaKkKe MpaBuia OOpalleHusi ¢ BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKUMSAMHM IO BBIIOJHEHUIO J1a00paTOPHBIX
XHMHYECKHX OTIBITOB 110 TIOTyYSHUIO U COOMpPaHHIO ra3000pa3HbIX BEIIECTB
(aMMHaKa ¥ yriieKUucIIoro rasa);

MPOBOUTH PEAKIIUH, TOITBEPIKAAIOIIIE KAYECTBCHHBII COCTAB Pa3TUIHBIX
BEILIECTB: PACMO3HABATh OINBITHBIM IIyTEM XJIOPHI-, OpPOMHUI-, HOIUI-,
kapOonar-, ¢ocdar-, cunmkar-, cynbhar-, TUAPOKCUI-UOHBI, KATHOHBI
aMMOHHSI M WOHBI M3YYEHHBIX METAJUIOB, NPHCYTCTBYIOILIHE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;

MPUMEHSTH OCHOBHBIC ONIEpaIlMK MBICIUTEIILHOM AEATEIbHOCTH — aHAIH3 U
CHHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMATH3AINIO, BRISIBIICHIE TPHINHHO-
CJICZICTBEHHBIX CBSI3€H — JJIsI M3YYeHHs] CBOMCTB BEIIECTB U XMMHUYECKUX
peaKIuii, eCTECTBEHHO-HAYYHBIC METOJbl IO3HAHUS — HaOIIO/ICHHE,
HU3MEpEeHUE, MOJICIIMPOBAHIE, SKCIIEPUMEHT (PEANIbHBIH 1 MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuyecTBo yacon
Ne HanmenoBaHue pa3zieioB u DJIeKTpOHHbIe (I (POBbIE)
KouTtpoJabnbie IIpakTH4eckue
n/n TeM NpPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsI
Pasnea 1. [leppoHavyanbHble XMMHYECKHE TOHATHS
Xumust — BaXkHast 00J1aCTh
11 €CTeCTBO3HAHUSA U 5 2 bubmmorexa [IOK
' TIPAKTHIECKON NeSITETFHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
12 BemectBa u xumudeckue 15 1 Bubnrorexa I[TOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro mo pa3neny 20
Pa3nen 2. Ba:kHelilue npeacTaBuTe/ I HEOPraHU4eCKUX BelleCTB
Boznyx. Kucnopon. [Tonsitue Bubmorexa LIOK
2.1 6
00 okcuax https://m.edsoo.ru/7f41837c
Bomopon.Ilonstre o kucmorax Bubnuoreka [IOK
2.2 8 1
U COJNSX https://m.edsoo.ru/7f41837¢c
Bopa. PactBopsl. [TonsiTie 06 Bbubmmoreka [IOK
2.3 5 1 1
OCHOBaHMSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 1 1 1 bubmunoreka LIOK

HEOPraHN4ICCKHUX COEIMHEeHU I

Hroro no pazueny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. llepnoguuecknii 3axon u Ilepuoanyeckas cucrema xumunieckux 3ieMeHToB /. U. MenneneeBa. CTpoeHHe aTOMOB.

XumMnuyeckasi cBsizb. OKHCJINTEIHLHO-BOCCTAHOBUTEIbHBIE peakuvu


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

Ileproamueckuii 3aKoH 1
Ilepuoanueckas cucrema

Bubnuroreka ITOK
3.1 XuMHYeckux snementos . U. 7 https://m.edso.ru/7fA1837c
Mengene-ea. Ctpoenue
aToma
XUMUYecKas CBI3b.
3.2 OKHCIIUTETBHO- 8 buamorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTECJIIBHBIC peaKLII/II/I
Bubnurotexa I[TOK
n 1
TOro 1o pasnery 5 https://m.edso0.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa [OK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NTPOI'PAMME
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBIE
HanmeHoBaHHe pa3/iesioB H TeM nupposbie
Ne n/mt P Kontpoannnie IIpakTHueckme (pp )
MporpaMMbI Bcero oOpa3oBaTebHbIE
padoTsl padoThI
pecypchl
Paznen 1. BemecTBO M XMMHYeCKHe PeaKIIUU
11 [ToBropenue u yriybineHue 3HaHUI 5 1 Bubmorexa LIOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kinacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX 4 Bubmorexa LIOK
' peaxmmii https://m.eds00.ru/7f41a636
13 DNEeKTPOINTHYECKAS JUCCOHAITHS. 8 1 1 Bubmmorexa LIOK
' XVWMUYECKHe PeaKIuu B pacTBOpax https://m.edsoo.ru/7f41a636
HWroro mo pazneny 17
Paznen 2. HemeTanibl M MX cOeTUHEHUSI
21 OOmast xapaKTepUCTUKa XUMHIECKHX 4 1 bubnnoreka IIOK
' anementoB VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XapaKTepuCTUKa XUMHICCKHX
2.2 anemenToB VIA-rpymmsl. Cepa u eé 6 Brbmmorexa LIOK
' FPYHEL. 2-6p https://m.edso0.ru/7f41a636
COCIMHEHHUS
OO01mast XapaKTepucTHKa XUMHICCKIX
2.3 anemenToB VA-rpynnsl. A3ot, pocdop u nx 7 1 bubmorexa [[OK
' PYTHERL ’ P https://m.eds00.ru/7f41a636
COEIMHEHNUS
OO01mast XapaKTeprucTUKa XUMHIECKHX
24 anemenToB IVA- Tbl. YTIEpoa u 8 1 2 bubmiorexa LIOK
' . TPYHIbL poa https://m.edsoo.ru/7f41a636
KPEMHHH U HX COCTMHEHUS
Hroro no pazueny 25


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. MeTaJIbI M MX COeHHEHUS

3.1 OOGire CBOMCTBA METAIIIOB

3.2 Bakneiiire MeTamuibl 1 UX COEAUHEHUS

HWroro no pasneny

Pa3nen 4. Xumus n okpyskaromas cpeaa

41 BelecTBa u MaTepHanbl B )KH3HU YEIOBEKA
HUTtoro mno pazaeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 11O ITPOTPAMME

16

20

68

bubmotexa [JOK
https://m.edsoo.ru/7f41a636
bubmmotexa [JOK
https://m.edso00.ru/7f41a636

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

bubmoteka [JOK
https://m.edsoo.ru/7f41a636
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
MINPOLHECCA

Ha0O0p AATYMKOB, PETUCTPHUPYIOIIMX 3HAYCHHS PA3TIUIHBIX PU3NUCCKUX BEIUYUH.

Tludposas (komubsrorepHas) sadoparopus (L), “« [o-rq;opmamposano: LLpucT: 12 AT, HE NOMYXKMUPHBIA J
[IporpaMMHO - AnIapaTHbI KOMILIEKC [Oﬂpopmampoaano: Mo WwupmnHe ]
JaTYMKOBas CHUCTeMa — KOMILICKT yueOHOro 000pYyIOBaHMS, BKIIOYAIOIINNA H3MEPUTECIbHBII { OvdbopmaTuposano: WpndT: 12 N, He nonyxwpHSI )
010K, HHTEp(dEic KOTOPOTo MO3BOIAET 00CCICUNBATh CBSI3b C MEPCOHATBHBIM KOMIBIOTEPOM, U Ot¢opmaTnpoBaHo ﬁ

-

JlaTuuK TeMneparypbl IUIATMHOBBIA - NPOCTOM M HaAE&KHBIA JaTYMK, NpeJHAa3HAayeH JJjis OTdhopMaTMpPOBaHO

M3MEPEHHUs TEMIIEPATYPhl B BOJIHBIX PACTBOPAX M B Ia30BbIX cpefiax. MMeeT pasinyHbli Inanason

n3mepennii ot -40 g0 +180 °C. TexHUYECKHE XapAKTEPUCTUKN AATUYMKA YKA3aHbl B MHCTPYKIMH

10 DKCILTYaTalNU

JaTuuk TeMnepaTyphl TepMONAPHBIA IpeJIHA3HAYEH I M3MepeHHus TemmepaTyp g0 900 °C. OTdopMaTMpOBaHO
Hcmonb3yercss MpU  BRIMOJHEHUH PadOT, CBA3aHHBIX C M3MEPEHHEM TEMIIEPATyp ILIAMEHU

TIaBJICHUA W PA3JIOXKCHUA BCHICCTB.

JIATYMK ONTHYECKON IIOTHOCTH (KOJOPMMETP) - MPEAHA3HAYEH JJI M3MEPEHHs ONTHYECKON OTcdopMaTUpoBaHO

IJIOTHOCTH OKPAIICHHBIX PACTBOPOB. I/ICHOHBSVGTC?{ IIPU U3YYCHUH TEM <<PaCTBODBI)) ((CKODOCTB

XUMHYCCKHUX DCaKHHﬁ)) ONPEACTICHUN KOHIICHTPAIWMH OKPAIICHHBIX HMOHOB.

Jarunk pH, npeana3sHavyeH i H3MEPEeHMsI BOAOPOJIHOro rmokasareis (pH) BOAHBIX pacTBOPOB B OtdopmaTupoBaHo
Pa3IUYHBIX HCCIEIOBAHUAX 00BEKTOB OKPYIKAIOIIEH CPEIbL.

JlaTyuK 2JIEKTPONPOBOJIHOCTH, IPETHA3HAYCH JIII U3MEPEHUS YJICTbHOU DJICKTPOIPOBOIHOCTH OTdhopmaTUpOBaHO

)KI/I}IKOCTCﬁ B TOM YHCJIC U BOJHBIX PAaCTBOPOB BCIICCTB. HDHMCHHGTCH OpUu U3YYCHUU TCOPUHU

SJIEKTPOIUTUYECKON TMCCOLMAIINU, XaPAKTEPUCTUK BOJIHBIX PACTBOPOB.

Z[aT‘iI/IK XJIOPUA-UOHOB, MCHOJB3YETCA 1A KOJUYCCTBCHHOI'O ONPCACICHUA COACPKAHWA MOHOB OTtcdopmaTMpoBaHo

0 00 o a

XJOpa B BOJHBIX pAacTBOPaX, IIOYBE, MNPOAYKTAX MHTaHusA. K JaTYMKy MOAKII0YAeTCS

MOHOCEJIEKTUBHBIA 3JIEKTPO, i MOTEHIMA KOTOPOIro 3aBUCHUT OT

KOHIIEHTPALIMK _ONPEAeIsIeMOro MOHA, B JIAHHOM Ciaydyae OT KoHIeHTpaiuu anuonoB CI.

Horenmuman ~ MCH  onpenensioT OTHOCHTEIbHO DIIEKTPOAA CPABHEHHUS, KaK IIPABUIO

XJIOpCEPEOPSIHOTO.

ﬂaT‘il/lK HUTPAT-HOHOB NPCAHA3HAYCH JJIA KOJHWYCCTBCHHOI'O ONPCACICHUA HHUTPATOB B OTdopmaTupoBaHo
Pa3JIMYHBIX 00BEeKTaX OKDV)KaIOH[Cﬁ Cpeabl: BOJC, OBOIIAX, CbDVKTaX KOJIOACHBIX U3OCTTHUAX.

MuKpockon mudpoBOi, ImpenHa3sHadyeH Ui M3Y4YeHHs (OPMBI KPHCTAIOB M HAONIOJEHHs 3a /{Orq:opma-mponano

POCTOM KPUCTAJIJIOB.

Anmnapar juis nposeieHus xumuueckux peaxkimii (AIIXP) npennasHadeH Julsl IIOJYYEHUS W OTdopMaTMpOBaHO
JIEMOHCTPAIMY CBOMCTB TOKCUYHBIX MAPOB U Ia30B.,

ﬂpn6on JUIE ACMOHCTpAlMK 3aBUCHUMOCTH CKOPOCTH XHMHYCCKMX peakIuii 0T Pa3IuyHbIX OTdopmaTUposaHo

silallalal

d)aKTODOB HDH6OD J1a€T BO3MOYKHOCTh IKCIEPUMEHTAJILHO MCCIEI0BaTh BIMSIHUE HAa CKOPOCTh

XUMHYCCKHUX DCaKHI/Iﬁ CICAYIOINX d)aKTODOBZ IIPUPOALI PCArMPYIONINX BECHICCTB, KOHIICHTPAIIUH

pearupyromux BCIICCTB, ITUIOIMAAW I'PAHMIIBL _pas3jciia (ba3 B _TCTCPOIrCHHBIX CHCTEMAX

(IOBEPXHOCTH _ CONPUKOCHOBEHMSI MEXKJIY PEarupyIOIMMK _ BEIIECTBAMHM), TEMIIepPaTyphbl,

Karajau3aropa, UHrHOuTopa.

Tlunerka-103aTop, — NPHCIOCOOICHHE, HCIOJb3YeMOe B J1a0OpaTOpUU JUIsl OTMEPUBAHMUS /{O'rd)opma'mposano

OIIPENEIEHHOr0 00bEMA HKUJIKOCTH.

band koMOWHUpOBaHHAsA NpPEJHA3HAYCHA NI HArpeBa CTCKISAHHBIX U (apdopoBBIX COCYIOB, /{o-rq;opnaruposano

Korja Tpebyercst co3aTh BOKPYI HArPEBAEMOTO COCYIa




PaBHOMEPHOC TEMIIEPATYPHOEC TII0JIC

n30eXKaTh MCIOJIb30BaAHUS OTKPBITOT'O JUIAMCHHU U

pacKaJIEHHOW JIEKTPUYECKOUN CITUPAIIH.

l_lpn60p JUB1 TIOJIYYCHHS Ia30B, UCIIOJB3YETCA JUIA ITOJYYCHUA HEOOJIBIINX KOJUYECTB Ia30B:

BOJIOPO/1a, KMCIOPOIa (M3 IEPOKCHIA BOJIOPO/IA), YIJIEKKCIOrO Iasa.

A

OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

1 Pymsutic I'.E. Xumus 8 kiace: yueb.uis

[ OTchopMaTUPOBAHO:

LpundT: 12 NT, HE NONYXKUPHBIA ]

OTdhopMaTMpoOBaHO:

nogyepkueaHue

WpudT: 12 NT, HE NOAYXKUPHBIN,

OTtcdopmMaTMpoBaHo:

WpudT: 12 NT, HE NONYXKUPHBINA

OTchopMaTUPOBAHO:

LpundT: 12 NT, HE NONYXKUPHBII

OTdopmaTUPOBAHO:

LWpndT: 12 NT, HE NOMYXKUPHBIN

Roman, 12 nt, LigeT wpudTa: YepHbiit

LWpundT: (no ymonyanuio) Times New

o6uieo0pasosar.opranuszaimii/I.E.Pysutuc,®.I.Denpaman.-6-e uza. —M.:

[Tpocsenienne,2018. -207¢

2. Pymsuruc I'.E. Xumus 9 knacc: yueb.uis

obmmeobpaszosar.oprannsauuil/I . E.Pysutuc,®.I'.Oenpaman.-6-e uza. —M.:

IIpocsemenne,2018. -207¢

METOJUYECKHUE MATEPHUAJIBI IJIS1 YUYUTEJIA

1. uavn .M. Xumuna c AFS™ Tematuyeckoe noypoyHoe niaHuposanue. Lindposble pecypebl/A.M.

KunamH, H.A. Tuxommnposa. — M.: U3gatenbcTBo «3k3ameH»2020. -106 c.

2. Xumusa ¢ Vtmier/noga. Pea. B.A. HoBoxeHoBa, N.A. KocTeHuyK.- M.: M3gaTenbcreo «dk3amen», 2020.-

256¢.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

1. http://www.chem .msu .su/rus/books/2001-2010/eremin-chemprog

2. Caiit ®UITN: OTKpbITHIN OaHK 3a1aHui Ui HOPMUPOBAHUS

eCTeCTBEHHOHAY4YHOU rpamoTtHoctH -https:/fipi.ru/otkrytyy-bank-zadaniy-

dlya-otsenki-yestestvennonauchnoy-gramotnosti-

3. Caiit Eqnnast xoekims mudpoBbIX 00pa30BaTEIbLHBIX PECYPCOB -

http://school-collection .edu.ru/catalog .

4 . Caiit QPejiepasibHbIA HEHTP UHOOPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB .-

http://fcior.edu.

OTcopMaTUPOBAHO

: LUpUcT: He NonyxupHbIit

OTtdopmaTnpoBaHo

: WpundT: 12 NT, HE NONYXXUPHbBIN

OTdopmaTUpoBaHO

: WpndT: 12 NT, HE NONYXXMPHbIN

OTtdopmaTnpoBaHo

{
(
(
(
{ OTtcdopMaTMpoBaHo:
(
(
(
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: WpundT: 12 NT, HE NONYXUPHbIN

[ OTtdopmaTnpoBaHo

: Otctyn: Cnesa: 0 cm ]

OTdopMaTUPOBaHO
(CLLA)

: LUpUT: He MoNy>XUPHbINA, aHrUACKuiA

[ Kop nons nameHeH

OTdopmaTUpoBaHO
TekcT (Calibri), 11 nT,
aHrnuitckuii (CLLIA)

: Munepcebinka, LWpndT: +OcHoBHON
He MonyXwpHbliA, LiBeT wpudTa: ABTo,

OtcdopmMaTMpoBaHo
(CLA)

: LLpWdT: HE NONYXKMPHBINA, aHTUIACKUIA

OTtcdopmMaTMpoBaHo:

aHrnmickui (CLUA)

LpnT: He NOYXUPHbIA

Ot opmaTnpoBaHo:

LpnT: HE NOYXUPHbINA

OTtcdopmMaTMpoBaHo:

LWpUcT: He NOMyXUpPHbINA
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