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MNOACHUTEJIBHAA 3AIIMCKA

Pabouas mnporpamma cocTaBieHa B COOTBETCTBHH C
TpeOOBaHUAMU benepanbHOTO roCyJ1apCTBEHHOI'O
00pa30BaTeNpHOr0 CTaHJIApTa OCHOBHOIO 00IIero o0Opa3oBaHUs
(nanee — @I'OC OOO), npenpsABIIEMBIMU K CTPYKTYPE, YCIOBUIM
peaiv3allid W IUIAHUPYEMBIM pe3yJibTaTaM OCBOCHHUS OCHOBHOM
0o0pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO 0O0IIero ooOpa3zoBaHUs
(mamee — OOII 0OO0O), c yuyeroM 0cCOOBIX 00pa3OBaTEIbHBIX
norpedHocTel oOyvaromuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 0O0IIETO
oOpa3oBaHMs, Ha OCHOBE MPHUMEpPHOIl pabouell mporpammsl IO
XUMUU U HalpaBJiieHa Ha oOecrieueHrne o0pa3oBaTeNbHOIO Mpolecca
B 8-9 kimaccax 3IIP, mpemycMoTpeHHOro HOBBIM (eaepatbHbIM
TOCYJapCTBEHHBIM ~ 00pa30BaTENbHBIM  CTAaHAAPTOM  OCHOBHOTO
obmiero odpazoBanus (nmpuka3z Munuctepersa npocsemnieHus: PO ot
31 mas 2021 r. Ne 287). Ilpu pa3zpabotke paboueil mporpaMmsbl 1O
xumun B 8-9 kimaccax 3IIP wucnons3oBanuck: Ilpumepnas
aJanTHpOBaHHAsE  OCHOBHas  oOpa3zoBaTelbHas  MporpamMma
OCHOBHOTO 001ero o0pa3oBaHusi OOYYalOIIMXCSA C 3aJePiKKOMN
ncuxuueckoro passutus (panee - AOOIT OOO 3I1P) or 18.03.2022
r., [OporpaMMHbIe  MaTepuanbl, noarorosiacHHble DPI'BUY
«MHCTUTYT KOPPEKUMOHHOW memaroruku Poccuiickoil akagemMuu
00pa3oBaHU.



http://www.lbz.ru/metodist/iumk/informatics/files/bosova-5-6-prog.pdf

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJAMETA «XUMIMA»

Bkmang ywebHOro mnpenmera «XHUMHS» B JOCTHI)KCHHE IeJIel
OCHOBHOro o0miero oOpa3oBaHHsI OOYCJIOBJIEH BO MHOT'OM
3HaY€HHEM XMMHUYECKOW HayKH B IIO3HAaHHHU 3aKOHOB NPUPOIEI, B
pa3BUTHH NPOU3BOAUTEIBHBIX CHJI OOIIECTBAa M CO3/IaHUM HOBOIl 0asbl
MaTepUaAIIbHOM KYJIbTYPHI.

XumMusi Kak  3JIEMEHT CHCTEMBbl E©CTECTBEHHBIX  HAyK
pacmpocTpaHuiaa CBOE BJIMSHHE Ha Bce 00JacTH YEIOBEYECKOTO
CylLIeCTBOBaHMA, 3ajajla HOBOE  BHIEHHE  MHpa, CcTajia
HEOTHEMJIEMBIM KOMITOHEHTOM MHPOBOU KYJBTYPHI,
HEOOXOIMMBIM YCJIOBHEM »JKH3HHM OOIIecTBa: 3HAHUE XUMHUH
CIIY>KUT OCHOBOW 1yt (hOPMHUPOBAHUSI MHUPOBO33PEHUS YEIIOBEKA,
€ro MPEACTaBICHNN O MaTEpHUAIBHOM €IMHCTBE MHPA; BAXKHYIO POJIb
UTparoT dopmupyemsbie XUMHUENH IPEICTABICHUS o
B3aMMOIIPEBpPAIICHUSAX DHEPrUd U 00 DSBOJIOIUM BEIISCTB B
MIpUpOJIe; COBpPEMEHHas XHMHsA HaIpaBlIeHa Ha  peIIeHHe
riao6anbHBIX IPOOJIEM YCTOWYHBOTO PAa3BUTHS YEIOBEUYECTBA —
CBIPBEBO, SHEPreTUYECKOU, MHUIIEBOU u 3KOJIOTUYECKON
0e301acHOCTH, MPOOIEM 3IPaBOOXPAHECHUS .

B ycnoBusix Bo3pacTaromero 3HaueHUsI XUMUHU B )KU3HHU OOIIIeCTBa
CYIIECTBEHHO IIOBBICHJIACh POJIb XHUMHUYECKOro oOpa3oBaHusa. B
IUTaHE COIMaJN3allid OHO  SIBISAETCA OJHUM U3  YCIOBUH
(opmupoBaHHs MHTEIJIEKTAa JIMYHOCTH W TapMOHHUYHOrO €&

pa3BUTHA.
COBpEeMEHHOMY YEJIOBEKY XMMHYECKHE 3HAHUSI HEOOXOAMMBI IJIst
npuoOpeTeHus OOMIEeKYJIBTYPHOTO YPOBHH, ITO3BOJISIIOIIIETO

yBepeHHo prI[I/ITBCSI B COI_[I/IyMe U OTBCTCTBCHHO y'—IaCTBOBaTL B
MHOTOOOpa3HON JKU3HU OOIlecTBa, Ui OCO3HAHUS BaXHOCTHU
pa3yMHOTO OT- HOIIIEHUS] K CBOEMY 3JIOPOBBIO U 3JIOPOBBIO IPYTHX, K
OKpYy’Karoller mpupogHON cpelie, Al TPaMOTHOrO MOBEJAEHUS IPU
HUCIIOJIB30BAHUUN pa3J’II/I‘IHBIX MaTepI/IaJ'IOB U XUMHNUYCCKHUX BCIHICCTB B
MOBCEJJHEBHOM >KU3HU.

Xumudeckoe oOpazoBaHHE B OCHOBHOW IIKOJIE SIBISCTCS 0a30BBIM
M0 OTHOIICHUIO K CHCTEME OOIIero XMMHYECKOro OOpa3oBaHUS.
IToaToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO peain3yeT
MpUcCylne oOIeMy XHUMHUYSCKOMY OOpa30BaHUIO KIKOYCBBIC
IIEHHOCTH, KOTOPBIC OTPAKaIOT IOCYyIapCTBEHHBIC, OOIMISCTBEHHBIC U
WHAUBUAYAIIbHBIE TOTPEOHOCTH. ODTHUM ONpPEIEsieTCs] CYNIHOCTh

obmieii  cTpareruu  OOy4YCHHWs, BOCIHTAaHUS W  pPa3BHUTHA,
00y4YaromIMXxCcsl CPEACTBAMU YUSOHOrO mpeaMeTa « X UMUS.
N3yuenue npeaMeTa: 1) CITOCOOCTBYET peanuzanuu
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BO3MOJKHOCTEH JJIsI CaMOpPa3BUTHI M (POPMHPOBAHUS KYyJIbTYpPHI
JIMIHOCTH, € olOmiell 1 PyHKIIMOHAIBFHOW TPaAaMOTHOCTH, 2) BHOCHUT
BKJIaJl B (D)OPMHPOBAHHE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH
MOJPOCTKOB, HaBBIKOB ux CaMOCTOSITeJIbHOU y4eOHOH
JESITEIbHOCTH,  AKCIHEPUMEHTAJIbHBIX u HUCCIIEA0BATEIBCKUX
yMeHUi#, HEOoOXOAUMBIX KakK B IIOBCETHEBHOW JXM3HU, TaK U B
npodeccuoHaIbHON AesITEIbHOCTH;

3) 3HAaKOMHUT CO CHEHMHU(PUKONW HAYIHOTO MBINUICHUS, 3aKJIaJIBIBACT
OCHOBBI LIEJIOCTHOI'O B3IJIiAa Ha €IUMHCTBO IIPUPOABI U YEIOBEKA,
SIBJISIETCS OTBETCTBEHHBIM 3TANOM B opmupoBannu
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH IIOJIPOCTKOB; 4) CIIOCOOCTBYyET
(opMHpOBaHHIO IEHHOCTHOTO OTHOWIEHHUSI K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TIpUpPOJE, K YeJIOBEKYy, BHOCHUT CBOM BKjIaa B
9KOJIOTUYECKOE 00pa30BaHUE IKOJIHLHUKOB.

Ha3BanHble HampaBlieHHUs B OOyYE€HHWH XHMHUHU O0OECHEUYHBAIOTCS
crienuPUKON CoMepKaHUs MPeaMeTa, KOTOPBIA SIBISICTCS II€Iaroru-
YecKW amallTUPOBAaHHBIM OTpakeHHeM 0a30BOM HayKW XHMHU Ha
OIIPENECIEHHOM dTalle €€ pa3BUTHUA.

Kypc XuMHUH OCHOBHOM IIKOJIBI OPHUEHTHUPOBAH Ha OCBOCHHUE
00ydYaromMMHUCs OCHOB HEOPraHHYECKOW XWUMHH UM HEKOTOPBIX
MOHSATUI W CBeACHWH OO0 OTIEIBHBIX OOBEKTaX OPraHUYECKOU
XUMHUU.

CTpyKTypa coaepXaHHUs mOpenMera choOpMHpOBaHa Ha OCHOBE
CHUCTEMHOTO MOAXoJa K ero usydeHuro. Conep>xkaHue CKJaJbIBaeTCs
U3 CUCTEMBbl IIOHSATHW O XHUMHYECKOM D3JJIEMEHTE H BEIIECTBE U
CHUCTEMBI NOHATHH O XHMHYECKOW peakmuu. OOe STH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHBl IO NPHHIIUILY IIOCJIEI0BATEILHOIO
pa3BuUTHsI 3HAHUW HAa OCHOBE TEOPETUUYECKUX IIPEICTAaBICHUN
pa3HoOTro YpPOBHSI: aTOMHO-MOJIEKYJISIDHOTO YYE€HHSI KaK OCHOBBI
BCEro €ecTecTBO3HaHMs, YypoBHs Ilepuoauueckoro 3akona /[I[.U.
MeHnpeneeBa, Kak OCHOBHOI'O 3aKOHAa XHMHH, yYUE€HHS O CTPOCHHU
aToma u XUMUUYECKOHU CBSI3H, npeacTaBIeHUN 00
3JEKTPOJIMTUYECKON  AUCCOLUMALMM  BEIIECTB B  pacTBOpax.
TeopeTtudeckue 3HAHUS PACCMaTPUBAIOTCSI HA OCHOBE dMIHUPHUYECKU
MOJIYYCHHBIX 48 OCMBICJICHHBIX q)aKTOB, pPa3sBUBAarOTCsA
MOCJIEIOBATEIbHO OT OJHOrO YPOBHSI K JpPYyroMy, BBIIIOJHSISA
(GyHKIMM OOBSCHEHHWS W HOPOTHO3MPOBAHHUS CBOWCTB, CTPOCHUS H
BO3MOXXHOCTECH IPaKTUICCKOTO IIPUMCHCHUA H TIOJIYyUYCHUA
U3y4YaeMbIX BEIIECTB.

Takas  opraHm3anmms  COAEp)KaHHUS  Kypca  CIIOCOOCTBYyeT
NPEACTAaBICHUI0O XMMHUYECKOW COCTaBISIONIEH HAaydyHOM KapTUHBI
MUpa B JOruke e€ CcUCTeMHOM mnpupoasl. TeMm camMbIM
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obecrnieuynBaeTCcss BO3MOXKHOCTH (OPMHUPOBAHHUS Y OOYYaIOIIUXCS
IIEHHOCTHOTO OTHOIICHHsT K HAay4YHOMY 3HaHUIO H METOoJaMm
IMO3HAaHUS B Hayke. BaXHO TakXe 3aMeTUTh, 4YTO OCBOCHHEC
coZepIKaHUsI Kypca NPOUCXOUT C MPUBJICUCHUEM 3HAHUN U3 paHee
U3YYEHHBIX KypCOB: «OKpYKAIOIHUHA MHUP»,

«bnonorus. 5—7 knaccel» U «PuznKa. 7 Kiaccey.

LEJIM U3YYEHUA YYEBHOI'O ITPEAMETA «XUMIMS»

K HampaBiieHHIO IEPBOCTENEHHON 3HAYMMOCTH IIPU peanu3alniuu
oOpa3oBaTeNbHBIX QYHKOUN mpeaMeTa «XHUMHSD» TPATUIIMOHHO OT-
HOCIT (OPMHPOBAaHME 3HAHUW OCHOB XHUMHYECKOHM HAyKH Kak
obnactu COBPEMEHHOI'O €CTECTBO3HAHUS, MpaKTUYECKOMN
IEeATENbHOCTH YelI0Be€Ka M KaK OJHOTO M3 KOMIIOHEHTOB MHMpPOBOI
KyJIbTYypBhl. 3amada IpeaMeTa COCTOUT B (OPMHUPOBAHUHM CHUCTEMBI
XUMHYECKNX 3HAHUW — BaKHEHIIHNX (aKTOB, MOHSITHH, 3aKOHOB
TEOPETUIECKHUX MOJIOKEHUH, JOCTYITHBIX 00o00meHnit
MHPOBO33PEHYECKOr0 XapaKTepa, si3blka HAyKH, 3HAHUH O HAy4HBIX
METOJaxX H3YYEHUS BEIIECTB M XUMHYECKHX peakIHui, a TakXke B
bopMupoBaHHUM U Pa3BUTHU yYMCHHUH U CIIOCOOOB JEATCIBHOCTH,
CBSA3aHHBIX C IUTAHUPOBAaHHWEM, HAOIIOAEHUEM M IIPOBEIACHUEM
XUMHYECKOT0 SKCIEPHUMEHTA, COOJIOJICHHEM IMpaBHJI O€301acHOTrO
oOpaleHus ¢ BelecCTBaMH B IT0-BCETHEBHOMW KU3HMU.

Hapsany c¢ »tum nenm wusydeHuss HOpeaMeTra B HporpaMme
YTOUYHEHBI U CKOPPEKTHUPOBAHBI C Y4ETOM HOBBIX IIPHUOPHUTETOB B
CHUCTEME OCHOBHOro obOmero ob6paszoBanHms. CerogHs B oOpa3oBaHUU
0c000 3HAYMMOW TIpU3HAETCA HAMNPaBICHHOCTh OOYdYeHHs Ha
pa3BUTHE M  caMOpa3BHUTHE JIMYHOCTH, (opmupoBanue e&
UHTEJIeKTa U obuiedl KynbTypbl. OOydYeHHEe YMEHHUIO YYUTHCS U
MIPOAOJDKATh CBOE 0Opa3oBaHME CAMOCTOSITEIIHPHO CTAHOBUTCS OJTHOU
M3 BaXKHEUINX QYHKUIUN YYeOHBIX ITPEAMETOB.

B cBsA3uM ¢ 5TUM Opu HU3y4YEHUHU OPEIMETa B OCHOBHOH IIKOJIE
JIOMHHHPYIOIIIee 3HaUYeHNEe MPUOOPEIIN TaKkue MeJN, KaK:

6 (opMUpOBaHHE MHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, FOTOBOM
K CcaMOOOpa30BaHHIO, COTPYIAHUYECTBY, CaMOCTOSTEIBHOMY
MPUHSTHIO pEUIeHUH, CIIOCOOHON azanTHUpOBaThCsl K OBICTPO
MEHSIIOIUMCS YCIIOBUSIM KU3HU;

6 HAIPaBJICHHOCTh OOYYEHHUs Ha CHCTEMaTHYecKoe IpuoOIIeHre
YYaluXxcsi K CaMOCTOSITEJIbHONM IO3HABaTEIbHOM AEATEIBHOCTH,
HAay4YHBIM METOJaM IIO3HaHHs, (POPMHPYIOIIMM MOTHBALHUIO U
pa3BUTHE CIOCOOHOCTEH K XMMUH;

6 oOecriedeHHe YCIIOBUM, CHOCOOCTBYIOIIMX HPHOOPETECHUIO
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00yYaromMMHUCs ONBITa Pa3HOOOPa3HOH NESITEIHLHOCTH, TTO3HAHUSI
u CaMOIIO3HAHMUSI, KITFOYCBBIX HaBBIKOB (KITFOYEBBIX
KOMIICTCHIIMI), WMEIOINX YyHUBEpPCAIFHOE 3HAYEHHE I
pa3IUYHBIX BUIOB ACSTSIFHOCTH;

6 (QopMupoBaHHE YMEHHH OOBSICHITH U OIICHHUBATH SIBJICHUSA
OKpy>KaloIllero MHpa Ha OCHOBAaHMM 3HAHUH U  ONBITA,
MOJYYCHHBIXITPU U3YYCHUU XUMUMU,

6 ¢popMupoBaHUE Yy OOYy4YAIOIIMXCSI TYMAaHUCTHUYECKUX OTHOIICHHH,
MOHUMAHUs I[EHHOCTH XWMHYECKUX 3HAHWUH Ui BBIPAOOTKH
SKOJIOTHYECKH IIeJIeCOO00pa3HOTO IMOBEICHUS B OBITY M TPYHOOBOM
JESITEIBHOCTH B LIEJISIX COXPaHEHUsI CBOETO 3J0pOBbsI U
OKpYy>Kalollleit HpupoagHOi cpeasl;

6 pa3BUTHE MOTHBAIlUM K OOYyYEHHIO, CIIOCOOHOCTEH K
CaMOKOHTpPOJIIO U CAaMOBOCHHUTAaHUIO Ha OCHOBE YCBOEHUS
0o0IIIeUeNnoBeYeCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY
BBIOOpY PO HIIS U HAIIPABICHHOCTH JaJIbHEHIIIEro 00y4YeHUsl.

MECTO YYEBHOI'O ITPEAMETA «XUMU1» B YUEBHOM IIJIAHE

B cucreme oOmero o60pa3oBaHHs «XHMHS» ~ NOpU3HaHA
00s13aTeIbHBIM Y4YeOHBIM NPEIMETOM, KOTOPBIH BXOJUT B COCTaB
npeaMeTHo# obnactu «EcTecTBeHHO-HAay4YHBIC TPEIMETED.

VYyeOHbIM TJIaHOM Ha e€ u3ydeHwe oTBeneHo 136 yuyeOHBIX
4acoB — 10 2 4 B HeAeNro B 8 1 9 Kitaccax COOTBETCTBEHHO.



COMEPKAHUE YYEBHOI'O ITPEAMETA «XUMMUA»

8 KIIACC

HepBOHaqaﬂmee XUMHYCCKHEC ITOHATUA

IIpenmer xumun. Ponps XuMuu B KU3HU 4enoBeKa. Tena U BelecTsa.
dusnueckre CBOMICTBa BEHISCTB. ATperaTHOE COCTOSIHHE BEIECTB.
IlonsiTMe 0 MeTOmax MO3HAHWS B XWMHH. XHUMHS B CHCTEME HayK.
YucTele BemecTBa U cMecu. CIoCOOBI pa3IeeHus cMeceH.

ATOMBI 1 MOJIEKYNbl. XUMHYECKHE 3IeMEHTHI. CHMBOJIBI XUMHUYECKUX
37eMeHTOB. [IpocThle W CIOXHBIE BemiecTBa. ATOMHO-MOJEKYJISIPHOE
y4eHUE.

Xumuueckast ¢opMmyrna. BaleHTHOCTP aTOMOB XHMHUYECKHX JJie-
MEHTOB. 3aKOH IIOCTOSIHCTBa cocTaBa BellecTB. OTHOCHTENbHAs
aroMmHas Macca. OTHOCUTENIbHAs MOJIEKYJIsipHasi Macca. MaccoBasi 1o
XAMHYECKOTO JIEMEHTA B COCUHECHUU.

dusnueckue W XUMHYECKHE SIBICHUA. XHMHYECKas peaknust Heé
NPpU3HAKA. 3aKOH COXPaHEHHMs MacChl BEIIECTB. XHMHYECKHE
ypaBHeHus. Krnaccuduranuss XUMHYSCKAX peakKIui (COCTUHCHUS,
pas3ioXKeHusl, 3aMeleHns, OOMeHa).

XUMHUUYECKUN KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON OCYA0M,
Cc mpaBwWwiaMu paboOTHl B JlabopaTopuu W npuéMamu oOpallieHus C
J1a60paTOPHBIM o0opyZOBaHHEM; H3ydeHUE U OIIMCaHHE
(pu3myeckux  CBOWCTB  O0O0Opa3slOB  HEOPraHWYECKUX  BEIIECTB;
HaOmroneHue (¢Gu3ndeckux (IJIaBJICHHWE BOCKa, TasgHHE JIbJa,
pacTupaHue caxapa B CTYyIKe, KHIIEHUE W KOHJICHCAIlHs BOJbI) U
XUMHYECKNX (TOpEHHE CBEYH, NMPOKAJIMBaHUE MEIHOW IIPOBOJIOKH,
B3aMMOJICCTBHE Mejla C KHCJIOTOM) SBJICHUN, HaOJIOIEHUE U
OIMHMCaHHuC IIPU3HAKOB IPOTECKAHUA XUMHUYECCKUX peaKHI/Iﬁ
(pa3yoxxeHne caxapa, B3aHUMOJIEHCTBHE CEpPHOW KHCIOTBI C
xJjiopuzom  Oapus, pasinoxenue rugpokcuna wmenu(ll)  mpm
HarpeBaHMWH, B3aUMOJEHCTBHE XkKeje3a ¢ pacTBopoMm conu Menu(ll));
U3y4YeHHEe CImocoOOB pasieieHusi cMeceid (C TMOMOIIbIO MarHuTa,
(unsTpoBaHMe, BBHINTApUBAHHUE, MAUCTWULINUS, XpoMartorpadus),
MPOBEJICHUE OYMCTKH MOBApPEHHOM COJIM; HAOJIIOJIEHHE M ONHCaHHUE
pe3ysbTaTOB IIPOBEJACHUSI ONbITa, HUIIOCTPUPYIOUIETO  3aKOH
COXpaHEHUS MaccChl; co3iaHue Mozeen MOJIEKYJI
(IIapoCTep>KHEBBIX) .

Baneiiiue npejicTaBuTeNI HEOPraHMIECKUX BEIIECTB

BO3I[yX — cMech ra3oB. CocTaB BO3ayXa. KI/ICJ'IOPO,H — JJCEMCHT U
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IIpocToe BemecTBO. HaxoxxaeHne Kuciopoaa B mpupoae, GU3NISCKue U
XUMHUUYECKHe cBoWcTBa (peaknuu ropeHwus). Oxcunbl. [IpumeHeHue
kuciaopona. CrocoObl MOJIydeHHs KHCIOpOoJa B JIabOpaTOpuH H
npomselmeHHocTH.  KpyroBopor  kuciaopoga B mpupone. O30H —
aJUTOTPOITHAS MOIU(DHUKALIAS KUCIOPOIa.

TemmoBoit >(PphexkT XUMHUSCKOW peaKIud, TEePMOXHMHUYICCKUE
YpaBHEHHS, K30- M DHIOTEPMHUUYECKHE pEaKIWH. TOIUTMBO: yroiab M
MeTaH. 3arpsi3HEHHWE BO3/1yXa, YCHWIEHHE NapHHUKOBOro sddexra,
pa3pylieHre 030HOBOI'O CJIOS.

Bonopon — aneMeHT u npoctoe BemecTBo. HaxoxxaeHue Bogopoaa
B 1pupoje, (usHveckme M XUMHYECKHE CBOMCTBA, NPHUMEHEHUE,
cnocoOrbI TTorydeHus. KuciaoTel U coi.

KonnuectBo BemectBa. Moabs. MomsipHast Macca. 3aKkoH ABOrajpo.
MoutsipHblii 00bEM ra3oB. Pacuérsl 0 XMMUYECKUM YPaBHEHHSIM.

®dusnyeckue cpoiictBa BoAbl. Bona, xak pactBopuresb. PacTBOpHL
HacrimeHabIe ¥ HEHACHIIIEHHBIE PacTBOPHI. PacTBOPUMOCTH BEUIECTB B
BoAe. MaccoBasi IOJsl BEIIECTBa B pPacTBOpE. XHWMHUYECKHE CBOMCTBA
Boasl. OcHoBaHus. Ponk pacTBOPOB B MpHUPOJE M B JKU3HU HeIOBEKa.
KpyroBopoT Boas! B mpupoze. 3arpsisHEHHE NPUPOIHBIX Boa. OxpaHa u
OYHCTKA MPUPOIHBIX BOJ.

Knaccudukanms HEOPraHUYECKUX COETMHEHUI. OKCHUTEBL
Knaccuduramusi oKCHIOB: cojicoOpasytoiue (OCHOBHbBIC, KUCJIOTHBIC,
ampoTepHpie) u HeconeoOpasyrmue. HomeHKIIaTypa OKCHUIOB
(MexmyHapogHass W TpUBHaNbHas). Du3nYecKHe W XUMHYECKHE
cBolicTBa okcuaoB. [lonydyeHne okCHIOB.

OcHoBaHHUSIL. Knaccudukamnus OCHOBAHHUIA: Hénouun u
HEpPacCTBOPUMBIE OCHOBaHUS. Homenknarypa OCHOBAaHUI
(MexayHapogHass W TpUBHalIbHas)). PHU3HYECKHME W XUMHYECKHE
cBoiicTBa ocHOBaHUM. [1ojlyuyeHre OCHOBaHUH.

Kucnotrel. Knaccuduxkanms  kuciaor. HomeHkmatypa  KHCIOT
(MexxmyHapogHass W TpUBHaNbHas). DHU3HMYECKHE W XHUMHYECKHE
cBoiictBa kucinoT. Psna axktuBHoctu wmerannoB H.H. bBexkerona.
ITonyuenue Kucnor.

Conu. HomeHnkmarypa conei (MexaTyHapoaHas U TPUBHAJIbHAS).
duznyeckue U XuMuueckue cBoictna coneil. [lomydyeHnue coineil.

I'eneTnueckas CBSI3b MEXIy  KjacCaMHd  HEOPraHHYECKHX
COEJIMHEHUHN.

XUMHUYECKUH  AKCHEPUMEHT: Ka4yeCTBEHHOE omnpeneeHue
comepkaHUsT KHCJIOpOoJa B BO3ayXe; IIOdydeHue, cobOupaHue,
pacno3HaBaHME W U3yYE€HHE CBOMCTB KHCJIOpOJa; HabOmoneHne
B3aUMOJICUCTBUSIBEIIECTB C KUCIOPOJAOM U YCIOBUS BO3SHUKHOBEHUS
W TOpeKpameHus ropeHus (mo)kapa); O3HaKOMJIEHHE C obpasmaMu
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OKCHJOB W OIIMCaHMWE WX CBOWCTB; MNOJy4YeHHE, coOHUpaHue,
pacrno3HaBaHWe W HW3YYCHHE CBOWCTB Bomoposa (TOpeHwue);
B3auMmojieiicteBue Bojmopoma ¢ okcuaom wmeau(ll) (Bo3mMoxHO
HCIIOJI30BAaHUWE  BHAEOMAaTEepHaJIOB);  HaOiogeHWe  oOpas3lmoB
BEIIECTB KOJHUYECTBOM 1 MOJIb;, HCCIIEZOBAaHUE OCOOEHHOCTEMH
pacTBOpeHHsT  BEIIECTB C  pPa3JIW4YHOW  pacTBOPHUMOCTHIO;
NIPUTOTOBJICHUE PACTBOPOB C OIpeneaéHHOM MaccoBoM noneit
pacTBOPEHHOTO BeMIECTBA; B3aWUMOJCHCTBHE BOABI C MeETalIaMH
(raTpuem 17§ KaJIbITHEM ) (BO3MOKHO HCIIOJIb30BaHUEC
BHJIEOMAaTEPHAJIOB); OIIPEAEII€HHNE PACTBOPOB KMCJIOT H IIIEJIOUEe ¢
MOMOIIBI0 HHIUKATOPOB; UCCIICIOBAHUE 00PA3I0B HEOPTaHUICCKUX
BEMIESCTB pa3- JIMIHBIX KJIACCOB; HAOIOACHUE U3MEHECHHUSI OKPACKU
WHJIMKATOPOB B pacTBOpax KHCJIOT H INEJIOYCH; WU3YUYCHUC
B3anMogercTBus okcu- na wMeau(ll) ¢ pacrBopom cepHoit
KHCJIOTBI, KHCIOT C MeTalJlaMH, peaKouil HeWTpaIn3aiuu;
MMOJTy4YeHUE HEePaCTBOPUMEBIX OCHOBAaHHUH, BBITECHCHHE OIHOTO
MeTajljla APYTUM U3 PacTBOpa COJIH; PEIICHUEIKCIIEPUMEHTAIBHBIX
3agady 1o TeMme «BaxkHelmme  Kiacchl  HEOPraHHYECKUX
COEIUHEHUN .

ITepuonuueckuii 3akon u Ilepuoanyeckas cucreMa XMMHYECKUX
snementoB J1. . MenzeneeBa. CtpoeHue aToMOB.
Xumuyeckas cB3b. OKHCIUTENbHO-BOCCTAHOBUTENbHbIE PEAKIHH

IlepBple TOMBITKH KJIACCU(HUKAINUKA XHUMHYECKHX BJIEMEHTOB.
Ilonatne o rpynmax CXOOHBIX JJIEMEHTOB (IIEJIOYHBIE U
IIEJIOYHO3EMEIbHBIE  METaJUIbl, TaJIOTeHbl, HHEPTHBIE Ta3bl).
DIeMeHTBl, KOTOphle 00pa3yioT amM@OTEepHBIE OKCHUIBI U
TUAPOKCHUIBI.

[Mepnommueckuii 3akoH. Ilepuomnueckass cucremMa XUMHUYECKHX
3JIEMEHTOB J.U. MeHnpeneena. KopoTkonepuoanas U
nnvHHONepuoaHas Gopmbl [leproanyeckoil cUCTEMbl XUMHYECKHX
snemeHTOB /.M. Menneneesa. [lepuoasl u rpynnel. @U3n4ecKuil CMbICI
10- PSIIKOBOI'O HOMEpa, HOMEPOB IIEpHO/1a U TPYNIIBI SJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX saep. M30Tombl. DIEKTPOHHI.
CtpoeHHE »HIIEKTPOHHBIX 000J04YeK aToMOB TIepBbIX 20 XUMHYECKHX
anemeHTOB [lepuoanueckoit cucremsl .M. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA IO €ro IoJIoKeHuio B llepuonuueckoil cucreme
JI.W. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs pajguyca aTOMOB XHUMHUYECKHUX
SJIEMEHTOB, METAJUIMYECKUX W HEeMETaJUIMYeCKUX CBOWMCTB IIO
rpynnaM u nepuogam. 3HaueHue Ilepuonmyeckoro 3akoHa U
ITepuonuueckoil CUCTEMBl XMMHUYECKHUX DJJIE€MEHTOB JJISI Pa3BUTHUS
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Hayku U npaktuku. .M. MenneneeB — yu€HbIN U IrpakJIaHUH.
Xumudeckas cBs3b. KoBaneHTHas (ONSIpHAsT W HEMOJSIPHAS) CBA3B.
DNEKTPOOTPULIATEILHOCTh XUMUUYECKUX 2JIEeMeHTOB. MOHHas CBS3b.

Crenenp okxucineHuss. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE DPEaKIUU.
IIpoueccer OKHCIICHHUS U BOCCTAHOBJICHUS. Oxkucnurenu u
BOCCTaHOBHTEIH.

XuMHUYeCcKAil OKCIEPUMEHT: H3y4YeHHe oOpa3loB BEMmISCTB
METaJUIOB U HEMETaJUIOB; B3aUMOJEHCTBHE THIAPOKCHIA IMHKa C
pacTBOpaMH  KHCJIOT W  IIEJOYEH; TPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaknuii (ropeHue, peakiuy pas3ioKeHUsl, COSTUHEHUS).

Me:xnpeaMeTHbIe CBSI3H

Peanuzanms MeXnpeIMEeTHBIX CBSI3€M NpH H3YUYEHHHM XHUMHHUB
8 KJlacce OCYMIIECTBISISTCS YEpe3 HMCIOIb30BaHHE Kak oOOmmx
€CTECTBEHHO-HAyYHBIX IIOHATHUH, TaK U IOHSITHH, SIBISIOLIUXCS
CUCTEMHBIMH JUISI OTHIEIBHBIX IIPEIMETOB €CTECTBEHHO-HAyYHOTO
ITUKJIA.

OO0mMe ecTeCTBEHHO-HAay4YHbIe MOHSITHS: Hay4HbIH  QaxT,
TUIIOTE3a, TEOpHs, 3aKOH, aHaliu3, CHHTEe3, Kiaccudukanusi,
MIEPUOANYHOCTb, HAOJNIOAECHWE, OJKCIIEPUMEHT, MOJECIUPOBAaHHUE,
H3MEpEHUEe, MOJCIIb, SIBJICHHE.

duszuka: Marepusi, aToOM, DJIEKTPOH, INPOTOH, HEHUTPOH, HOH,
HYKJINZ, U30TOIIbI, PaIHOAKTUBHOCTh, MOJICKYJa, 3JIEKTPHUICCKUH
3apsij, BEIIECTBO, TEJIO, O0OBEM, arperaTHOE€ COCTOSIHHE BEISCTBa,
ra3z, (U3NYECKHEe BEJIMYUHBI, €IHUHUIIBI H3MEPEeHHs, KOCMOC,
IJIaHeTHl, 3BE31b1, CotHIIE.

Buonorust: porocuHTe3, npixanme, Omocdepa.

I'eorpadusi: armochepa, ruapocdepa, MHUHEpPAIbl, TOPHBIC
IMOPOJIbI, TOJI€3HbIE HCKOIAaeMBbI€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BCH_ICCTBO U XUMHUYCCKaAs peakusi

Ilepuonuueckuit 3akoH. Ilepumonuueckass cucreMa XUMHUYECKHUX
snemenToB .M. MengeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XHUMHUYECKUX 3JIEMEHTOB MHEPBBIX TPEX MEPHUOJIOB,
Kajus, KaJIbIIUs W WX COCIHHEHHUH B COOTBETCTBUH C IIOJIOKCHHUEM
aneMeHTOB B [leproandeckoil cucTeMe U CTpPOCHUEM UX aTOMOB.

CrtpoeHue  BemlecTBa: BHUJAbl XMMHYECKOW  CBsi3U. THUIIBI
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KPUCTAJUTNYECKUX PEMETOK, 3aBHCHUMOCTH CBOWCTB BEMIECTBAa OT
TUMA KPUCTAJIMUYECKOU PEIIETKH U BUJa XUMHUYECKOM CBS3H.

Knaccudukamuss uw HOMEHKIIaTypa HEOPraHHYECKUX BCIISCTB
(MexxayHapoaHass W TpPUBHUAIbHAs). XuMHU4YeCcKUe CBOUCTBa
BEIIECTB, OTHOCAIIHNXCS K Pa3IHUYHBIM KJlacCaM HEOPTaHWYSCKUX
COCTMHCHUMN, TCHETUYCCKAsl CB3bh HCOPTaHUYCCKUX BEILICCTB.

Knaccudukamuss  XUMHUYSCKHX  pEaKIUi 1O  pa3sIudHBIM
nmpu3HakaM (II0 YHCIy W COCTaBYy YYacTBYIOIINX B peaKIUuH
BEIIECTB, II0 TEILUIOBOMY 3((dexTy, o M3MEHEHHIO CTeleHeH
OKHCJICHUSI XUMHYECKUX DJICMCHTOB, IO OOPATUMOCTH, MO yYaCTHIO
KaTaian3aTopa). DK30- u SHJIOTCPMHUIECKUE peaxunu,
TEPMOXUMHYECKUE YPABHECHUS.

I[ToHATHE O CKOPOCTH XHMHUYCSCKOW peaknuu. IloHstue 00
00paTHUMBIX M HEOOpAaTHUMBIX XHUMHUYECKHX peakuusix. [loHsTue o
TOMOTEHHBIX W T€TEPOTCHHBIX peakuusax. [lonamue o XumuueckKom
pasrnogecuu. Daxmopwl, GrUAIOWUE HA CKOPOCMb XUMUYECKOU
peaxryuu u noaoAHceHue XUMU4eCKo20 paeHO8eCUsl.

OXHUCITUTEITbHO-BOCCTAHOBUTEIIPHEIC PEAaKIIUH, DJICKTPOHHEIA Oa-
JJaHC  OKHCIHTEIIFHO-BOCCTAHOBUTEIBbHON  peaknuu. CocTaBicHHE
ypaBHeHI/Iﬁ OKHCJIUTCIBbHO-BOCCTAHOBUTCIIbBHBIX peaKum‘/'I C
HCIIOJIb30BaHUEM METO/a AJIEKTPOHHOI0O OajaHca.

Teopust  SIEKTPOTUTHYSCKOM  AUCCONMUAIMH. OJIEKTPOIUTHl H
HCO3JICKTPOJINUTEI. KaTI/IOHI)I, aHUOHBI. MexaHu3M Jucconuanumu BEUICCTB
C pasjiMdYHbIMU BHUJaMU XUMHYECKON cBaA3U. CTelneHn Jucconualnu.
CuitbHBIC U CIIa0BbIe IIEKTPOIUTHI.

Peaknmumn wmoHHOTO OOMEHa. YCIIOBUS TPOTEKAaHUs peaKIIHii
HOHHOTO OOMEHa, MOJIHbIe W COKpalléHHbIE HOHHBIE YpPaBHEHHUS
peakuuii. CBoMcTBa KHCJIOT, OCHOBAaHUM W CcOJed B CBETE
MIpeICTaABIICHUHN 00 IMEKTPOIIUTHICCKON JUCCOITHAITAH.
KauecTBeHHBIE peakIuu Ha UOHEL. [lonamue o 2udpoause coneu.

XHUMUYECKHUIl  DKCIIEPUMEHT: O3HAaKOMJIEHHE C  MOJEJISAMHU
KPHUCTAIUTMYSCKAX PEIIETOK HEOPTaHUUECKUX BEIIECTB — METAJIOB
1 HeMeTaJuloB (rpadgura M anmasa), CIOXKHBIX BEIIECTB (XJIOopHuia
HaTpHUs); MCCIEIOBAaHHE 3aBUCHUMOCTH CKOPOCTH XHUMHYECKOM
peakuuu OT BO3JACHUCTBHUS pPAa3IUYHBIX (PAKTOPOB; HCCICAOBAHUC
3JEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Mpolecca AUCCOLUALINU
KHCJIOT, MmeJaodedd wW  cojedd  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJCOMATCPHUATIOB); IIPOBEICHUE OIBITOB, WLTIOCTPUPYIOIIHX
MIpU3HAKW HOPOTSKAHUsI pPeakuili WOHHOro oOMeHa (oOpa3oBaHHE
ocajnka, BBIJGJIIEHHWE Ta3a, oOpa3oBaHHME  BOJBI);  OIIBITOB,
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WLTIOCTPUPYIOIIUX [PUMEPhl OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakmuii (ropenue, peakmuu pas3ioxXeHwus, COCOUHEHHS);
pacriozHaBaHuUC HEOPTaHUYCCKUX BCIICCTB C ITOMOIIIBIO
Ka4eCTBCHHBIX PCaKIU Ha HWOHBI; PEIICHHUE SKCICPUMCEHTAIBLHBIX
3aaad.

Hemeranisl 1 ux coeTuHEHUS

OOmrasi xapakTepuUCTHKa TaJoreHoB. (OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE cTeleHu okuciieHus. CTpoeHne M (HU3NIECKHUE
CBOMCTBA NPOCTBIX BEIIECTB — TaJIOTEHOB. XMMHUUYECKHUE CBOMCTBA Ha
npuMmepe xJjiopa (B3aUMOJEHCTBHE C MeTajUlaMH, HeMeTaJUlaMHu,
meogaMu. XJjopoBogopona. CoisiHass KHCIOTa, XUMHYSCKHE CBOU-
CTBa, IOJIy4eHHUE, IpUMEeHEeHUE. JlefcTBUE XJI0pa U XJIOPOBOAOPOAA HA
OpraHvu3M 4eloBeKa. BakHeline XJopuabl M HX HaXOXJEHHUE B
pUpo/JIe.

OO6mas xapakrepuctuka 37eMeHTOB VIA-rpynmer. OcoOeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHBIE CTENIEHU OKHUCJICHUSL.

Crpoenre n ¢pU3NUECKUE CBOIMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAa
U Cephl. AJUTOTPOITHBIE MOAU(PUKAIINHA KUCIOPOAA U Cephl. X MMHUIECKHE
cBoiictBa ceprl. CepoBOIOPO, CTpPOCHUE, (PU3MUESCKHE M XUMHYECKHE
cBoiictBa. OKCHUIIBI cepbl KaK MPEICTaBUTEIN KHUCIOTHBIX OKCHJIIOB.
CepHast KHCHOTa, (U3UYCCKHE W XHMHUUYECKHE CBOWCTBa (0OImme Kak
MPEeACTaBUTEIA KJIacca KHCIOT H CIenududecKkue). XHUMHICCKHE
peaKkuuu, JieXallie B OCHOBE IPOMBIIUIEHHOIO crocoba IMoiIydeHus
cepHOil kucaoThl. [Ipumenenune. Coau cCepHON KUCIOThI, Ka4YeCTBEHHAs
peakuus Ha cynbdaT-uoH. HaxoxaeHue cepsl M €€ COSIHMHCHUN B
MpUpOJIE. Xumuueckoe 3arpsA3HeHNE OKpyXaromeit cpeast
COCIUHEHMUSIMH Cepbl (KHUCIOTHBIE JOXIH, 3arpsA3HEHHE BO3IyXa H
BOJOEMOB), CITOCOOBI €ro MpeaOTBPAIICHUS.

OO0masi XapakKTepHCTHKa >JIeMeHTOB VA-rpynmbel. OcoOeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHBIE CTENIEHU OKHUCIIECHUSL.

A30T, pacnpocTpaHeHHe B MpHUpOJe, (PU3MYECKHEe U XUMHUYECKHE
cBoiictBa. Kpyrosopot azora B npupoje. AMMHUaK, ero (hpu3nuecKueH
XUMHUYECKHE CBOWMCTBA, NOyYyeHUE U NpuMeHeHue. Colay aMMOHUS, UX
(pusnyeckrne W XUMHUYECKHE CBOICTBa, NMpuMeHeHue. KauecTBeHHas
peakmusi Ha HWOHBI aMMOHUS. A30THas KHCJIOTa, €€ TOoJydYeHHe,
(puzuueckue W XUMHYSCKHE CBOWCTBa (0OIIHME KakK MpPEeACTaBUTEIS
KJ1acca KHCJIOT U cuenuduyeckue). Vcroap30BaHNEe HUTPATOB U COJICH
aMMOHHMSI B KadeCTBE MHUHEPAIbHBIX yIOOpeHUN. XHUMHYECKOe
3arpsi3HCHHUC OKPYXKAKOIICH CpeIbl COCTUHCHUSIMH a30Ta (KHUCJIOTHBIC
JI0XKJIH, 3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJJOEMOB).
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dochop, amworponssle moaudpukanuu ¢ocdopa, Qusnyeckue u
xumuyeckue cpoiictBa. Oxcun ¢docdopa(V) u docdopHas kuciora,
¢bu3nyueckne M XMMHYECKHE CBOWCTBa, IonydeHHe. lcmonb3oBaHue
(pocdaToB B KkauecTBe MUHEPAIBHBIX YIOOPCHUH.

OOmias xapaktepucTuka djieMeHTOB IV A-rpynnel. OcoOeHHOCTH
CTPOCHHS aTOMOB, XapaKTEPHBIC CTCIICHH OKHUCIICHHUSL.

Vrnepon, amIoTpomHble MOIU(UKAIIUHM, pPacOpOCTpaHEeHHE B
npupone, GuU3MYEecCKHe W XHUMHYSCKHE CBOWCTBa. AjcopOrus.
KpyroBopot yriepona B npupoae. OKcuasl yriaepoaa, ux ¢u3ndecKue
U XUMHYECKHEe CBOWCTBa, ACWCTBHE HA KUBBIE OPTaHU3MEI, ITOJTyUCHUE
U TPUMCHEHHE. DKOJIOTHYSCKHE MPOOJIEMBI, CBSI3aHHBIC C OKCHJIIOM
yraepona(IV); rumore3a  rioGadpHOTO — IMOTCIUICHUS — KJIUMATa;
MapHUKOBKIN 3¢ PekT. YronapHas KUCI0Ta U €€ COoU, UX (PU3UUECKUEC U
XHUMHUYECKHUE CBOWCTBA, IOJIydeHHE M IpuMeHeHue. KadecTBeHHas
peakuusi Ha KapOOHAT-WOHBL. Mcmonp3oBaHHE KapOOHATOB B OFBITY,
MEIUITMHE, MIPOMBIIICHHOCTH M CETBCKOM XO03SHCTBE.

[lepBoHauanpHBICE TOHATHA OO OPraHMYECKUX BEIIECTBaX Kak O
COCIMHCHUSAX yriiepona (METaH, 3TaH, JTWIICH, aleTHJICH, dTaHOII,
TIIMIEPUH, YKCYCHAsI KUCIOTa). Mx cocmas u xumuieckoe cmpoetue.
ITonsTHe O OHMOJOTHMYECKH BaXKHBIX BEIIECTBAX: J>KHUpaxX, OeCJKax,
yIJIeBOJIaX — W WX POJIM B JKU3HU 4YelloBeKa. MamepuaivHoe
eo0UHCMB0 OPeaHUYUECKUX U HEeOP2AHUUECKUX COeOUHEeHUU.

KpemHuii, ero ¢pusnueckue U XMMHUYSCKUE CBOMCTBA, NMOJyUYCHHE
n npuMmeHeHue. CoenumHEeHUS KpeMHHUs B Ipupone. OO6mue
npeacTtaBiieHUss o0 okxcuae kpeMHusA(IV) M KpeMHHEBOW KHCIOTE.
Cunukarsl, ux HUCTOJIb30BaHUC B OBITY, MeOuIlNHE,
OPOMBINUJICHHOCTH. Baoicneliuwue cmpoumenvHvle Mamepuaibl:
Kepamuxa, cmekno, yemenm, Oemow, oicerezobemon. I[Ipobremovi
6e30nacHo20  UCNONBL306AHUSL  CMPOUMENbHbIX — MAMEPUAIO8 8
NOBCEOHEBHOU HCUHU.

XuUMUYECKUH IKCIIEPUMEHT: U3yUYeHHE 00Pa3I[OB HEOPraHUYECKUX
BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI; MPOBEICHHE KaYCCTBEHHBIX
peakuuii Ha XJOPUAUOHBI U  HAOJIOJCHHE IIPU3HAKOB WX
OPOTEKAHUs; ONBITHI, OTpakarolmue Q(UINISCKHE W XUMHUUYCSCKUE
CBOIICTBa raJIOTEHOB M MX COCIMHCEHUI (BO3MOXXHO HCITOJIb30BaHUE
BHACOMATCPHUATIOB); O3HAaKOMJICHHE ¢ o0pasnmaMu  XJIIOPHOOB
(rajmoreHusIoB); O3HAKOMIICHHE C¢ oOpasmamMu cepel u €€
COCTMHCHHUSIMH (BO3MOYXHO HCIIOJIb30BAHUE BHACOMATCPHUAIIOB);
HaOJIOJIeHne TIpollecca OOyTJMBaHUS caxapa IOoJ JeHUCTBHEM
KOHIICHTPUPOBAHHONW CEPHOM KHCJIOTBI, HM3YYEHHE XHUMHUUYCCKUX
CBOMCTB pa30aBIeHHONWCEPHON KUCIOTHI, TPOBEACHNE KaueCTBEHHOU

14



peakuuu Ha cyiabar-mOH W HaOIOACHHWE ~ IpuU3HaKa e
OpPOTEKAHUs; O3HAaKOMJICHHE C (PU3MUECKUMH CBOICTBAMH a30Ta,
dochopa wm wx coeamuHeHHH  (BO3MOXXHO  HCIOJb30BaHHUE
BHACOMAaTEpHaIoB), oOpa3naMu a30THHIX U pocPOpHBIX yIOOpeHMIT;
NoJIydeHHWe, COOWpaHWe, pacmo3HaBaHHE ¢ W3YUYCHHE CBOICTB
aMMHaKa; MpOBeJCHNE Ka4eCTBCHHBIX PEaKIUi Ha MOH aMMOHHUS H
dbochar-non um  u3yyeHHe = TPUIHAKOB UX MPOTCKAHUS,
B3aMMOJICHCTBHE KOHLEHTPUPOBAHHON a30THOM KMCIOTHI C MEIBIO
(BO3MO’XHO HCHOJIB30BaHUE BUIEOMATEPHUAJIOB); U3yUEeHUE MoaeneH
KPUCTAJUIMYECKUX pemeérok anmaza, rpadura, ¢ymiepeHa;
O3HaKOMIJICHHE C IIPOIECCOM aJCOpPOIHNH pPacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yTJIEM M YCTPOUCTBOM IPOTHBOTA3a; ITOJIydYCHUE,
cobupaHHe, paclio3HaBaHWE W H3YyUCHHE CBOWCTB YTJICKHCIOTO
raza; mOpPOBEICHHE KAYECTBEHHBIX peaKnuii Ha KkapOoHaT- ©
CUIHKAT-UOHBI W U3YYCHHE TIIPU3HAKOB WX NOPOTCKAHUI;
O3HAaKOMJIEHHME C OPOAYKIHEH CHUJIMKAaTHOW HOPOMBIIIJIEHHOCTH;
pelieHrue JKCOEepUMEHTAJIbHBIX 3adad no Teme «Baxnelmue
HEMCETAJIJIbIU UX COCOAUHCHUSA» .

Meramsl 1 uX COCIUHCHUA

OO01asi XxapakTepUCTHKAa XUMHUYECKHX DJIEMEHTOB— METaJUIOB Ha
OCHOBaHHUM UX IOJIOKEeHHUs B Ileprmonndeckoi cucteMe XMMHUYECKUX
snemeHToB .M. MenneneeBa u cTpoeHuss artoMoB. CTpoeHue
METAJLIOB. MeTtannuueckas CBSI3b U MeTallndecKas
KpHUCTAJUINYECKasl PenIéTka. DIEeKTPOXUMHUUECKUMN PsII HANPSHKSHUN
MeTaninoB. PU3NUecKkne U XUMHUUYECKHe cBoiicTBa meraiuioB. O0mmue
cnocoObl moJyrydeHus: MeTtaniaoB. [loHsiTME O KOppO3WMM MeETajioB,
OCHOBHBIE CHOCOOBI 3alIUTBI MX OT Koppo3uu. CriaBbl (CTalb,
YYT'yH, OIOPAJIIOMUHHUHM, OpOH3a) M HUX IIPUMEHEHHE B OBITY H
MPOMBIIIIIEHHOCTH.

Ilenounsie MeTaimsl: nonoxeHue B Ilepuoamueckoil cucreme
xuMudeckux snemeHToB J[.M1. MenneneeBa; cTpoeHHE UX aTOMOB; Ha-
XOXJAeHne B Tmpupoae. PuU3NUEeCKHe U XUMHYECKHE CBOWCTBa (Ha
npuMepe HaTtpust U Kanus). OKCHABI U THAPOKCHIBI HATPHS W Kaus.
IIpruMeHeHHE MIENOYHBIX METAIIOB U UX COEIUHEHHUI.

IllenouyHo3eMenbHbIE METAIbl MAarHUM M KaJdbLUN: MOJIOKEHHUE B
Ilepuonunueckoi cucreme xumuueckux 3jeMeHToB J[.J1. MeHnpeneena;
CTPOCHHE UX aTOMOB; HaxXOXJeHue B Impupone. Dusmueckue u
XMMHUYECKHE CBOWCTBA MarHus M Kaiblus. BakHelinume coenuHeHUs
KaJgbIus (OKCHJA, THAPOKCHUI, conn). JKECTKOCTh BOABI M CIIOCOOHBI €€
YCTpaHEHHS.
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AmoMUHUHA: TIoJIokeHue B llepumognyecko cucremMe XUMHUYECKHUX
anemeHToB J[.M. MeHnzaeneeBa; CTpPOEHHE aTOMa; HaxOXKJICHUE B
npuposie. Dusumueckne U XUMHUYECKHE CBOWMCTBA  aJIIOMHUHUS.
AmMdoTepHBIe CBOIICTBAa OKCHIA U THAPOKCHUAA aTIOMUHUS.

Kenezo: mnonoxenue B Ileprnognyeckoil cucTeMe XUMHUUYECKHUX
snemeHToB J.JI. MenneneeBa; CTpoeHME aTroMa; HaxOXXJEHUE B
npuponae. dPuznueckue M XUMHYECKHE CBOMCTBa xkene3a. OKCHIBL,
runpokcuabl U conu ckenesa(ll) m xenesza(lll), ux cocras, cBoiicTBa
U OJy4YEHHUE.

XuMHUYeCcKUil PKCIEePUMEHT: O3HAKOMJICHHE C OoOpa3laMu MeTaml-
JJOB ¥ CIUIAaBOB, WX (UIHYECKUMH CBOWCTBAMH;, HW3yUCHHE
pPe3yJabTaTOB KOPPO3UU METAJIOB (BO3MOYKHO HCIIOJIb30BaHUE
BHJCOMATCPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIbIISI ©W HATpUs C BOXOM (BO3MOXXHO  HCIIOJIB30BaHUE
BHUJIEOMATEPHAJIOB); HCCJIECAOBAHUE CBOMCTB JKECTKOU  BOJIBI;
mpolecca TOPEHHUsl JKejle3a B KHCIO- poae  (BO3MOXKHO
HUCIIOJIb30BaHUE BHUICOMATSCPHUATIOB); IIPU3HAKOB NPOTCKAHUS
KadeCTBEHHBIX pPEaKIHi Ha MOHBI (MarHWs, KaJIbIIHs, aTFOMUHHUS,
muHka, xene3a(ll) wm kenesa(lll), menu(Il)); HabnroaeHue wu
OIIMCAHUE IIPOLECCOB OKpAallMBAaHUS IJIAMEHU HWOHaMH HaTpusl,
KaJIMS U KaJbIUs (BO3MO>XXHO HCHOJB30BaHNE BHICOMATECPHAIOB);
HUCcceAOoBaHue aM(OTEPHBIX CBONCTB THAPOKCHUIA AaJTFOMUHHUS U
TUAPOKCHUAA LIMHKA; PEIIEHUE YKCHEPUMEHTAIIbHBIX 3a/1a4 110 TEME
«Baxxnelnmue MeTanibl U UX COETUHEHUSD .

XuMHS 1 OKpyKaromas cpesia

Hosrie MaTepualibl U TEXHOJIOTUMH. BemectBa n MaTepualibl B I10-
BCGI[HCBHOﬁ )KU3HHU 4YeloBeKa. XUMHSI H 310pPOBBEL. beszomnacuoe
HCIIOJIB30BAaHUEC BCHICCTB M XHUMHUYCCKHUX pCaKLII/Iﬁ B 6]':ITy. HepBaﬂ
nmomMoub MHOpyu XHUMHUYCCKHX OXKOrax W OTpPaBJICHUAX. OCHOBBEI

9KOJIOTUIECKOM TPaMOTHOCTH. Xumuaeckoe 3arpsi3HEHHUE
OKpy’Karomel cpenbl (mpedenbHas JOMYCTHUMasi KOHIEHTPAIUs
pemtectB — I1JIK). Ponp XuMHHM B pEIIEHHH DHKOJOTHYECKHUX
apooem.

ITpupoaHbpIle UCTOYHUKH YTIIEBOJIOPOIOB (Yroyb, MPUPOIHBIN ras,
HepTh), MNPOAYKTHI HUX NepepadOTKH, HUX POJIbL B OBTY H
TIPOMBIIIIJIEHHOCTH.

XWUMHYECKUH OKCIIEPUMEHT: H3y4YeHHEe OOpa3loB MaTepHajioB
(cTekio, criyIaBpl METAJUIOB, ITOJIMMEPHBIE MaTEPHAIbI).
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MG)KHPCIIMGTHBIC CBA3U

Peanuzanmst MeXIpeaIMETHBIX CBsI3€H NpPU HU3yYEHUH XUMUHU B 9
KJjlacCce OCYIISCTBJISIETCSI 4Yepe3 HMCIOJb30BaHHE Kak oOIux
€CTECTBEHHO-HAy4YHBIX IIOHSATHUH, TaK MW TOHSTHH, SBISIOLINXCS
CUCTEMHBIMH JUISI OTJEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O
IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHBIE MOHSATHSA: HAay4dHBIA  (¢akT,
TUIIOTE3a, 3aKOH, TEOpWs, AaHalIu3, CHHTE3, KIacCHU(UKAINSI,
MIEPUOAUIHOCTh, HAONIOAEHUE, OJKCIIEPHUMEHT, MOJECIUPOBAHHUE,
U3MEpPEHUE, MOJIEIIb, SIBJICHUE, NMapHUKOBBIA 3¢ (eKT, TEXHOIOTH,
marepuainbl. PU3uKa: MaTepusi, aToM, SJIEKTPOH, IPOTOH, HEUTPOH,

HOH, HYKJIU, H30TOMNBI, PaanoaKTUBHOCTD, MOJIEeKYJIa,
DIEKTPUIECCKUMN 3apsi, MPOBOJHUKH, MMOJTYIPOBOJHUKH,
JUAJICKTPUKH, (OTOIIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHE BEII[CCTRA, ras, pactBop, PacTBOPUMOCTSD,

KpHUCTalIn4eckass pemérka, CrjaBbl, (U3WYECKUE BEIWYHUHBI,
CIUHUIIBI HU3MEPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE3151, CoTHIIE.

Buonorusi: ¢dorocuHTe3, abixaHWe, Ouocdepa, dIKocucTeMa,
MUHEpalbHbIe YIOOpPEHUs, MHKPODIEMEHThl, MaKpPOIJIEMEHTHI,
IIUTAaTCJIbHBIC BCIIICCTBA.

I'eorpadusi: armochepa, ruapocdepa, MHHEpPaAJIbl, TOPHBIC
mopoabl, MOJE3HbIC HCKOMMACMBIC, TOIIJIMBO, BOAHBIC PECYPCHI.
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IVIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA
YYEBHOI'O ITPEIMETA «XUMMS» HA YPOBHE
OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

HN3yyeHne XuMMHUM B OCHOBHOM IIIKOJIE HaIpaBJIE€HO Ha
JOCTHKEHHE OOYydJaroIIMMUCS JMYHOCTHBIX, METalpeIMETHBIX U
MIPEIMETHBIX PE3yIbTATOB OCBOCHHS YUEOHOTO IIPEAMETA.

JIuyHoCTHBIE pe3yiabTaThbl

JIndHOCTHBIE pEe3ydabTAaThl OCBOCHHS MPOTPAMMBI  OCHOBHOI'O
o0miero o6pa3oBaHUSl JOCTUTAIOTCS B XOJ€ OOYdYEHHsST XHMHHU B
eIMHCTBE y4eOHO#M M BOCHHUTATENBHOU nesirenbHOCTH OpraHuzannu
B COOTBETCTBUH c TpaIUIHOHHBIMH poccuiicKuMu
COLIMOKYJIBTYPHBIMH H  JyXOBHO-HPAaBCTBCHHBIMHU I[[CHHOCTSIMH,
NPUHSATBIME B OOINECTBE MpaBUIaMH M HOPMaMH [OBEACHUS U
CIIOCOOCTBYIOT  MPOILIECCaM  CAaMOIIO3HAHHUS, CaMOPa3BHTHS U
COIHATU3AIIUH 00yYarOIIUXCS.

JIndHOCTHBIE Pe3yJIbTaThl OTPaXKAIOT CHOPMHUPOBAHHOCTH, B TOM
4HCIIe B YaCTH:

HanI/IOTI/I‘IQCKOFO BOCIIUTaHUA

1) HEHHOCTHOrO OTHOIICHHS K OTEYSCTBEHHOMY KYJIBTYPHOMY,
HUCTOPHUYCCKOMY HW HAYYHOMY HaACJICAWIO, IMOHHMMAaHWA 3HAYCHHUSA
XUMHYECKOW HayKH B JKHM3HM COBPEMEHHOrO  OOIIECTBa,
CHOCOOHOCTH BJIAAETh JOCTOBEPHONW HMH(pOpMaryeid O IMepeIoBbIX
JAOCTUIKCHUAX N OTKPBITUAX MHpOBOﬁ H OTEYECTBCHHOM XHUMHH,
3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSX 00 YyCTpOicTBE MHpa U
oO11ecTBa;

Fpamuaﬂcxoro BOCIIUTaHUA

2) mpeacTaBieHUsT O  COIMAIBHBIX HOPMax W  MpaBHIax
MEXJIMYHOCTHBIX OTHOLIEHUH B KOJJIEKTHUBE, KOMMYHUKAaTUBHOU
KOMIIETEHTHOCTU B 00IIECTBEHHO MOJIE€3HOM,
y4eOHO-HCCIIeIOBATENILCKOW, TBOPYECKOW W JAPYrHUX  BHAAX
JIeSITeIIbHOCTH;  TOTOBHOCTHM K  Pa3sHOOOpPa3HOW  COBMECTHOH
JIeSITEIIbHOCTH TIPU BBINTOJIHEHUH YYEOHBIX, ITO3HABATEIBHBIX 3ajad,
BBITIOJIHCHUU XHUMHUYCCKHUX OKCIICPUMEHTOB, CO3JaHHUU y‘-Ie6HI)IX
IIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHMMAHHUIO U B3aUMOIIOMOIIU B
Ipolecce 3Toi yueOHOM NesiTeIbHOCTH; TOTOBHOCTH OIIEHUBATH CBOE
ITIOBCJACHUC " IMOCTYIIKHU CBOHUX TOBapI/IHIeﬁ C IIO3UITNHU
HPAaBCTBEHHBIX W IIPaBOBBIX HOPM C€ Y4Y€TOM OCO3HaHUS
NOCHEACTBUM OCTYIKOB;
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HGHHOCTI/I HAay4YHOT'O MMO3HAHUA

3) MHPOBO33pEHUYECKUX  NPEACTAaBISHHUA O  BELIECTBE U
XHUMHYECKOW PEaKIUH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
pa3BuUTHUsI HAYKU U COCTABJSIIOIIUX OCHOBY [JIsI IMOHUMAaHWUs
CYIIHOCTA HAayYYHOUW KapTWUHBI MHpA; IIPEACTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BuTHUs OPpHUPOIHI,
B3aMMOCBSI35X YEJIOBEKA C MPUPOJHOMN CPEZIO, O POJIM XUMHUH
B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJYYCHHE
HOBBIX 3HAaHUW MO XWMHUHM, HEOOXOIUMBIX M1 OOBSICHEHUS
HaOJIF0/1aeMBbIX IPOLIECCOB U SIBJICHUIA;

5) mo3naBaTeNBHOM, nHGOPMAITUOHHOM u IUTATEIIHECKOU
KyJIbTYpbl, B TOM YHCJIE HAaBBIKOB CaMOCTOSATEIBbHOH paboOTHI C
y4eOHBIMH TEKCTaMH, CHPAaBOYHONW JHUTEpPaTypoH, ITOCTYITHBIMHU
TEXHUYECKHUMHU CPEICTBAMH HHPOPMAIITHOHHBIX TEXHOJIOTHH;

6) nHTEepeca K OOYYCHHUIO H NO3HAaHUIO, JIFOO03HATEIbHOCTH,
TOTOBHOCTH M CIHOCOOHOCTH K CaMOOOpa30oBaHUIO, INPOCKTHOH H
HCCJICIOBATEIIBCKOH  IESITEIIbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIIPaBJICHHOCTH U YPOBHS O0Yy4YCHUS B TajlbHEHIIIEM;

®opMHupOBaHUS KYIbTYPHI 3/10POBbS

7) Ooco3HaHHS LICHHOCTH >KH3HH, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3JOPOBBIO, YCTaHOBKHM Ha 3I0pPOBBIII o00pa3 >KU3HH,
OCO3HAHUs IIOCJHEACTBUH W HENPUSITHS BPEIHBIX IPUBBIYECK
(ynoTpebieHus allkoToJIsl, HAPKOTUKOB, KypeHHs), HEOOXOTUMOCTH
coOmrosieHrsi  mpaBmwil  O0€30MacHOCTH  NpPH  OOpalleHUH  C
XUMHYECKHMU BELIECTBAMH B OBITY U peajibHOM KU3HU;

TpynoBoro BocruTaHus

8) uHTepeca K MPaKTHYECKOMY H3y4YeHUIO mpodeccuii u Tpyna
pa3IUYHOrO poJia, yBaXKEHUE K TPYAY M pe3ylibTaTaM TPYyJAOBOM
ACATCIIBHOCTH, B TOM YHCJIC Ha OCHOBE NMPUMCEHCHHUA NPECIMETHBIX
3HAHUH 110 XWMHH, OCO3HAHHOTO BBIOOpA HWHIAUBUIYATHLHOMN
TPAGKTOPUH NPOJOJHKEHUsT 00pa30BaHUs C YYETOM JIMYHOCTHBIX
HUHTEPECOB U CIOCOOHOCTH K XUMUH, O6I]_ICCTBCHHLIX HUHTEPECCOB U
MOTPEOHOCTEH; YyCIEmHON TPOGEeCCUOHATHLHON JeATEIILHOCTH WU
pa3BUTHA HEOOXOAWMBIX YMEHHH; TOTOBHOCTH aJallTUPOBATHCSI B
npodeccuoHaIbLHOHN cpee;

DKOJIOTMYECKOTO BOCIIMTAHUS

9) OKOJIOTHYCCKHAU uenecoo6pa3Hor0 OTHOHICHHMA K IIPUPOJC KaK
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HUCTOYHUKY JKH3HM Ha 3eMile, OCHOBE ¢e¢ CylIIeCTBOBAaHMUS,
MOHUMAaHUs IIEHHOCTH 3JIOPOBOTO M Oe3omacHoro obpasa >KW3HH,
OTBETCTBEHHOI'O OTHOWIECHUSI K COOCTBEHHOMY (U3HYECKOMY U
IICUXWYECKOMY 3J0POBBIO, OCO3HAaHHSI LIEHHOCTH COOIIOACHUS
npaBuJl O€30MacHOTO NOBEACHHS IIpU paboTe ¢ BeIIecTBaMH, a
TaK)X€ B CHTYyalUsIX, YIPOXKAIOIIUX 3JO0POBBIO M >KU3HH JIOJCH;
CIIOCOOHOCTHM HNPUMEHSTH 3HAHWS, MOJydYaeMble IPU HU3YUYCHUH
XUMHH, OJIs1 pEUICHUs 3a7ad, CBSI3aHHBIX C OKpYy’KaromeH
OPUPOOHON Cpenol, TIOBBILICHUS YPOBHS  3KOJOTHYECKON
KYJIbTYpPbl, OCO3HaHHUs TIJI00aJIbHOrO XapakTepa 3KOJOTHUYECKHUX
poOJIEM U ITyTEeH UX pelIeHUs ITIOCPEICTBOM METOJIOB XUMHU;

10) 5KOTOTUYECKOTO MBIIUICHUSI, YMEHHUSI PYKOBOICTBOBATHCS UM
B [IO3HAaBaTEJIbHONW, KOMMYHHKATUBHON M COLIMAIILHOMN IPaKTHKE.

MeTalee)IMeTHLle PeE3yabTaThl

B cocraBe meTanmpeaMeETHBIX Pe3yabTATOB BBIAEISIOT 3HAa4YHUMBbIE
st GOpMHUPOBAHHMSA MHPOBO33PEHHS OOIIEHAyYHBIC IOHSITHSA
(3akoH, Teopwus, TPUHIUI, THUMOTe3a, (akT, CHCTEMa, MpOILiece,
SKCIIEPUMEHT U ap.), KOTOpPBIE HCHOJIB3YIOTCS B
€CTECTBEHHO-HAyYHBIX YYEOHBIX IIpeaMeTrax ¢ I[IO3BOJISIIOT Ha
OCHOBE 3HaHWIl U3 3THUX NPEIMETOB (POPMHUPOBATH MPEACTABICHHUE O
IIEJIOCTHON Hay4YyHOW KapTWHE MHpa, U yHHUBEpCaJIbHbIE y4deOHBbIC
NeHcTBUs (IO3HABaTeJIbHBIE, KOMMYHUKATHUBHBIEC, DPEryJIATUBHBIC),
KOTOpBIE o0ecreuynBaroT popmupoBanne TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIICHUIO Yy4YeOHOU
JIeSITeIBHOCTH .

MeTanpenMeTHBIE  pe3yJIbTaThl  OCBOEHHS 00pa30BaTEIbHOMN
OporpaMMbl IO XHMHHU OTpPaXaloT OBJIQJICHHE YHHBEPCAJIbLHBIMU
MO3HABaTENbHBIMU ICUCTBUSIMHU, B TOM YHUCJE:

bazoBeIME JTOrHYECKUMHI Z[eﬁCTBHSIMI/I

1) yMeHHeM HCIOJIB30BAaTh MPHUEMBI JIOTHYSCKOTO  MBIIJICHUS
OpU OCBOCHHUHU 3HAHUM: PAaCKPBIBATh CMBICI XHUMHYECKUX MOHSITHMI
(BBILIETISATH UX XapaKTepHbIe NPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b
C IPYTMMH TOHSTHUSIMH), MCHOJb30BATh IOHSTHUS AI OOBSICHEHUS
OTHIENbHBIX (PAaKTOB M SBIICHWI; BHIOUpPATh OCHOBAHUS M KPUTEPHU
JUIS KJIacCU(HUKAIINA XUMUYECKUX BEIIECTB U XMMUYECKHUX PEaKInii;
YCTaHABIMBATh IIPUYHUHHO-CJICICTBEHHBIE CBSI3H MEXIY OOBEKTaMH
W3YYEHUs; CTPOUTH JIOTHYECKHE pacCyXJAeHus (MHIYKTHBHBIC,
JIeIyKTHUBHBIE, 110 aHAJOTNM); AeJIaTh BHIBOJAbI U 3aKIIOUCHHUS;

2) yMEHHEM TIPUMEHATH B TMpOIEcCce IMO3HAHUS  MOHSITHS
(mpegMeTHBIE W MeETanpeaMETHBIE), CHMBOJHYECKHE (3HAKOBEIE)
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MOACIHU, HCHOJIb3yEMbIC B XHMUH, HpeOGpaSOBLIBaTI) HIMPOKO
OPUMCHACMBICB XUMHWU MOACIIBHBIC MTPCIACTABICHUA — XUMHUYECCKHUMN
3Hak (CHMBOJI DJJIEMEHTa), XuMudeckas ¢(opMyida HW ypaBHEHHE
XUMHUYECKON peaklliu — NpPH pEHIeHHH y4eOHO-ITO3HABaTEIbHBIX
3aga4d, C y‘-IéTOM 3TUX MOIACIIBHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ BBIABIIATE H
XapaKTepHU30BaTh CYNISCTBEHHBIE NPHU3HAKA H3y4YaeMBIX OOBEKTOB
— XUMHYECKHUX BEIIECTB U XWUMHWYECKHX PEaKIHUi; BBISBISTH
o01re 3aKOHOMEPHOCTH, NPUYHUHHO-CJIEJICTBEHHBIE CBSI3H U
ONpPOTUBOPEYHsS B H3YYaeMBIX IIpolleccax W  SIBICHUSX;
npeajiarath KpUTESpUU TSt BBISIBJICHUSI ~ 3THUX
3aKOHOMEPHOCTEH U  OPOTHUBOPEUUI;  CaMOCTOSITECIBHO
BBIOMpaTh cnoco0 penieHus y4deOHoOu 3agaun (CpaBHUBATH
HECKOJILKO BapHaHTOB pEIICHUWs, BBIOMpaTh Hambolee
OOAXOJSIMUN ¢ Yy4E€TOM CaMOCTOSITEJIRHO  BBIJICICHHBIX
KpUTEpPHUEB);

bazoBrimu HCCJICA0BATCIbCKUMHU [le/iCTBPIHMI/I

3) yMeHHeM HCHOJb30BaTh IOCTAaBJICHHBIC BONPOCHI B KauyeCTBE
HHCTPYMEHTA MNO3HAHUS, a TakKXe€ B KadeCTBE OCHOBBI OIS
(popmupoBanus TUIIOTE3BI no MpPOBEPKE MPaBUIBHOCTH
BBICKa3bIBA€MBIX CY)KICHUM;

4) npuoOpeTeHHEe OmbITa M0 IUIAHUPOBAHHIO, OpPraHU3allud |
MPOBEJICHUIO YYEHHUYECKHUX IKCIEPUMEHTOB: YMEHHE HaOJIOIaTh 3a
XOJOM IIPOIlecca, CaMOCTOSITEILHO IIPOTHO3UPOBATH €ro pe3yJbTaT,
popmynupoBater 0000IIEeHHST W BBIBOJABI 110  pe3yjbTaTaM
NPOBEAEHHOIO ONbITA, HCCIEHOBAaHUSA, COCTABIATH OT4ET O
MpojeJIaHHON paborTe;

Paboroit ¢ nndopmarmeii

5) yMenneM BBIOHpATh, aHAIM3UPOBATH W HWHTEPIPETHPOBATH
nHGOpPMAIIUIO pPAa3IUYHBIX BUAOB ® (GoOpM mpencTaBicHUS,
MOJy4aeMyl H3 Ppa3HBIX HCTOYHHUKOB (HAyYHO-TIONYJIsIpHAs
JIUTepaTypa XHWMHUYECKOTO COJACpP KaHHUs, CIPaBOYHBIE II0COOUS,
pecypcel UHTEpHETa); KPUTHYCCKU OLICHUBATH MPOTHUBOPCUYHUBYIO H
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

6) yMEHHEM TPHUMEHSTHh PAa3IUdHBICE METOIbI U 3aIPOCHI IPHU
NMOUCKEe W OTOOpe WHPOpMAUU U COOTBETCTBYIOIINX JaHHBIX,
HE:O6XOJII/IMI)IX JJIs1 BBIITIOJIHCHUSA yqe6HBIX 1 IIO3HABATCJIBHBIX 3aa4
ompenesIEHHOro THIIA; TMPHOOpETeHHe oOmbiTa B  obJacTu
UCHOOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
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TEXHOJIOTUH, OBJIaJICHUE KYJIbTYpOH aKTHBHOI'O HCIIOJIL30BaHUS
pa3IHYHBIX MOHCKOBBIX CHCTEM; CaMOCTOSATEIBHO BBIOHUpATH
ONITUMAITBHY IO dopmy peacTaBICHUS uHPOpMaITUHU 17§
WTIOCTPUPOBATh pelllaeMble 3aJadd He- CIOXXHBIMH CXEMaMH,
auarpaMMaMi, IpyruMu popMaMu rpaduKAuN X KOMOWHAITHUSIMMU,

7) YyMEHHEM HCIIONB30BaTh M aHAJTU3UPOBATE B MIPOIlecCe yICOHOM
U MCCIENOBATEILCKON JesATeIbHOCTH HWH(GOPMALHUIO O BIWUSHUU
MPOMBIIIJICHHOCTH, CEJIBCKOTO XO3SIMCTBA M TpaHCHOpTa Ha
COCTOSIHHE OKPY Kalolllel MPUPOTHON Cpeasbl;

yHI/IBepcaIIbHLIMI/I KOMMYHHUKAaTHBHBIMHA I[€I>’ICTBI/I}IMI/I

8) ymMeHueM 3ajaBaTh BONPOCH (B XOJde Jauanora W/ WIH
JIUCKYCCHH) IO CYHIECTBY OOCyXJaemMol TeMbl, (OpMYJIMpPOBAThH
CBOM NPCIUIOKEHHS OTHOCHUTEIBHO BBINOJHECHUS MPEIIOKSHHOMN
3a1a4u;

9) nmpuoOpeTeHne OIbITa MPE3CHTALHH PE3yJIbTATOB BBIIOJIHCHUS
XHUMHYECKOT'O SKCIEPHUMEHTA (maGoparopHoro OIIbITA,
nmabopaTOpHOH pabGoOTHl IO HCCICAOBAHHUIO CBOWCTB BCLICCTB,
y4eOHOr0 MpOeKTa);

10) 3auHTEpeCOBAaHHOCTh B COBMECTHOW CO CBEpCTHHUKaMU
IMO3HABATEJILHOMN M MCCIIEA0BATEIbCKON ASSITEILHOCTH IPU PEIICHUN
BO3HHUKAIOMIUX NpoOsieM Ha OCHOBe yu€ra OOIIUX HHTEPECOB H
corjacoBaHusi ~ no3umuid  (0OCykaeHHs, OOMEH  MHEHHSMU,
«MO3rOBBIE IUTYPMBD», KOOPAMHAIIUS COBMECTHBIX JIEHCTBUH,
OIpe/ICTICHUE KPUTEPHEB 110 OL[EHKE KauyeCTBa BBIIIOJHEHHOW paboThI

" ap.);

yHHBepC&HbH bIMU PETYJIATUBHBIMUA HeﬁCTBHHMH

11) yMeHHEM CaMOCTOSITEIBHO OIPENEISATh EH JASSITELHOCTH,
MJIAaHUPOBATH, OCYILIECTBIIATH, KOHTPOJIHUPOBAThL U npu
HEO0OXO0IMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIILHOCTb, BEIOUPATh
HanOosiee »d>(pdexkTuBHBIE CHOCOOBI pemnieHus y4deOHBIX U
NO3HABAaTEeIBHBIX 3a7ad, CaMOCTOSTECIbHO COCTaBIISITh HWIIH
KOPPEKTHUPOBATh IIPEUIOKCHHBIA aJroOpuTM OCUCTBUIL IIpU
BBIITOJTHEHUH 3aJIaHUN C YYETOM ITOJYYCHHsI HOBBIX 3HAaHUH 00
H3ydaeMbIX OOBEKTaxX — BENIeCTBAaX M pEaKIHsIX; OLEHUBATh
COOTBETCTBHE MOJIyUYEeHHOTO Pe3yabTaTa 3a- SBJICHHOU IIEIIH;

12) yMeHreM WCIIONIB30BaTh MW AHAIHU3HPOBATh KOHTEKCTHI,
mpeajaraeMbie B yCIOBHHY 3aJaHUN.
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IIpeameTHsIe pe3yabTaThI

B  cocraBe mpenmeTHBIX ~— pe3ylbTAaTOB IO  OCBOCHHIO
00s13aTEIPHOI0 COIEPKAHUS, YCTAaHOBJICHHOTO NTaHHOW MPUMEPHOU
paboueii mporpamMMoON, BBIICISIOT: OCBOCHHBIE OOyYarOIIMMHUCS
HaydJHbIE 3HAHUs, YMEHHUS WU CIIOCOOBI NEHUCTBHUIl, crelin(pUUECKHUE
JUIsT TIpeAMETHOW oOylactTu «XUMUS», BUIBI JESTEIBHOCTH IO
MMOJIyYEHUIO HOBOI'O 3HAHUS, €0 MHTEPIPETAIUH, ITPeoOpa30BaHHIO
W IIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalHUsIX.

[IpenmeTHBIE pe3ynabTaThl MPEACTABICHBI IO TOJAaM OOYYEHUS H
OTpaxarT CcOOPMUPOBAHHOCTh Y OOYYAIOIIMXCS  CIEAYIOIINX
YMEHUU:

8 KIIACC

1) packpvieams cmbici OCHOBHBIX XHMHUYECKHUX MOHSITHI: aTOM,
MOJIEKYJIa, XUMHUYECKHH D3JIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE
BEIIIECTBO, CMeCh (OOHOpPOIHAsI M HECOITHOPOIHAsI), BaJICHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHasi M MOJIEKYJsIpHasi Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHasli Macca, MaccoBasl AO0JIsI XUMHUUYECKOT O
3JIe- MEHTa B COCAUHCHUH, MOJIIPHBIH 00BEM, OKCHJI, KHCIIOTA,
OCHOBAaHUE, COJIb, DJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb OKHCJICHUS,
XUMHUYCCKasl peaknus, KilacCu@UKaus peakiuii: peaKiuu
COEJIMHEHHSI, pEaKLUHWU Ppas3jIoKEHUsl, peakuuu 3aMelIeHUs,
peakiiiu OOMEHa, BK30- U JHIOTCPMHUYCCKHE PEAKIUU;, TEILIOBOM
3¢deKT peakuuu; SOAPO aTroMa, DIISKTPOHHBIM cioil arTtoma,
aToOMHasi opOUTalIb, pagUyC aToMa, XUMHUYeCcKasl CBsI3b, HOISIpHAs
U HENoJsipHasi KOBAJICHTHAasl CBsI3b, HOHHAsl CBsI3b, MOH, KaTHUOH,
aHWOH, pacTBOpP, MaccoBas HOJs BemecTBa (OpOICHTHAsA
KOHIICHTpAIH) B PaCTBOPE;

2) unmocmpupoeams  B3aUMOCBSA3b  OCHOBHBIX ~ XHUMHYECKHX
mousiTuii (cM. 1. 1) ¥ OPUMEHSTH 3TH IOHATHUS TPUA OIMHCAHHU
BELLIECTBU UX IPEBPALLCHUM;

3) ucnoavzoeams XUMUYECKYHO CHMBOJIHKY IJIs COCTABJICHUS
¢opMyIT BemecTB U ypaBHCHU N XUMHUYCCKHUX PCaKIIHIA;

4) onpedensimb BaJCHTHOCTH aTOMOB 3JEMEHTOB B OWHApHBIX
COC/TMHCHHUSX; CTCIIEHh OKHCIICHUS DIIEMEHTOB B OWHApHBIX
COE€JIMHEHMUSIX; NIPUHAIIEKHOCTh BEIIECTB K OIPEACIEHHOMY KJlacCcy
COeIUHEHUN o dopmyitam; BUJ XUMHYECKOU CBSI3U
(koBaJIEHTHAasi U HOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX

5) packpwvieamo cmblc Ilepuoanueckoro 3aKOHa J..
MenpesneeBa: JIEMOHCTPUPOBATh MOHHUMAaHHUE MEPUOAUYECKOM
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3aBHCHMOCTH CBOMCTB XMMHYECKHUX DJIEMEHTOB OT MX MOJOXKEHUS B
Ilepuonmyeckoil cucrteMe; 3aKOHOB COXPaHEHHUS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIDHOI'O YYCHHs, 3aKOHa
ABoraapo; onucsiéams u Xxapakmepuzoeams TaOIUYHYO (GopMmy
[lepronmyeckoil CHCTEMBl XHUMHYECKHX JJEMEHTOB: pa3indaThb
HOHATUS «rJIaBHasi moarpynma (A-rpymnma)» W «I100od9Has
noarpynna (b-rpynmna)», Manble U 0OJbIINE EPUOIBI; COOMHOCUNb
o0Oo3HaueHUsl, KOTophle wuMeroTcsi B Tadnune «llepuonmueckas
CHUCTEeMa XMMHUYECKHX 3Jie- MeHTOB JI.11. MeHeneeBa» ¢ YMCIOBBIMU
XapaKTEepUCTHUKAMH CTPOCHHUS aTOMOB XHMHYECKHX DJJIEMEHTOB
(coctaB u 3apsn sapa, oOlnee YUCIIO 3IEKTPOHOB U pacIpeiesieHue
HX 10 3JIEKTPOHHBIM CJIO05IM);

6) rxaaccuguyuposame XUMHUYECKHE SJIEMEHTHI;
HEOpPTaHWYECKHE BEIISCTBAa; XUMHUYCSCKHE peaKIUH (M0 YHCIy H
COCTaBYy YYacCTBYIOIIMX B pPEaKIUHU BEIISCTB, II0 TEIJIOBOMY

b dexty);

7) xapakmepuzoeamsb  (onuceléams) OOUIME XUMHYECKHE
CBOWCTBa BEHISCTB PA3IUYHBIX KJACCOB, MOATBEP)KIas OIMCAaHUE
npuMepaMHd  MOJIEKYJSIDHBIX  ypaBHEHHH  COOTBETCTBYIOIIMX
XUMUYECKUXPEAKIIUI;

8) npoenosuposams CBOWCTBa BEIIECTB B 3aBHUCHMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa; BO3MOXXHOCTH IPOTEKAHHUS XUMHUYCCKHUX
OpEBpaLICHUN B pa3IUUYHBIX YCIIOBUSX;

9) eviuucasimb OTHOCHUTEIBHYIO MOJICKYJISPHYIO U MOJISIPHYIO
Macchl BEIIECTB; MACCOBYIO JOJIIO XHMHUYECKOrO »JJIEMEHTa MO0
(popmMyne coegmHEHHs; MacCOBYIO JOJIIO BeNmIeCTBAa B PacTBOPE;
IPOBOJUTH PacyETHl IO YPAaBHEHUIO XUMHYIECKON peaKIlNu;

10) npumensmso OCHOBHBIC onepanuu MBICITUTETbHOMN
JIeITEIbHOCTH — aHallu3 MW CHHTE3, CpaBHEHHE, o00oOmIeHue,
cucTeMaTH3alHIo, KJIacCU(UKAIHIO, BBISIBIICHUE
OPUYUHHO-CIIEACTBEHHBIX CBSI3€ — JIJIsI HW3YYCHHUs] CBOUCTB
BEIIECTB W XUMHUYECKUX PEaKIUil, €CTECTBCHHO-HAayYHBIC METOIIBI
NOo3HaHUSI —  HaOJIOJEeHHe, HW3MEpeHHe, MOJIEJIHPOBaHHE,
SKCIIEPUMEHT (peaJbHbBIN U MBICIICHHBIN);

11) credosams TipaBUIIaM TOJIB30BAHUS XUMHUYECKOU IMOCYION U
mabopaTOpHBIM OOOpPYIOBaHHEM, a TaKXe IIpaBHJIaM OOpallecHUs
C BENIeCTBAMHU B COOTBETCTBUU C WHCTPYKIIMSIMH IO BBIITOJTHEHUIO
J1abOpaTOPHBIX XUMHYECKHX OIIBITOB IO IMOJIyYeHUIO U COOHPAHUIO
ra3zo00pa3HBIX BEIIECTB (BOAOpPOAA M KHCIIOPOJa), MPUTOTOBICHUIO
pacTBOpOB C OMNpEJIeIEHHON MacCoBOMl J0JeM pacTBOpPEHHOTO
BEIIIECTBA; MJIAHUPOBATH U MPOBOJUTH XUMHUYECKHE DKCIEPUMEHTHI
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0 pacro3HaBaHHUIO PACTBOPOB IIEJIOYEd M KHCJIOT C HOMOIIBIO
HHIUKATOPOB (JTakMyc, GeHoI(PTaIenH, METHUIIOPAHXK U JIp.) .

9 KJIACC

1) packpvigams cmblcl  OCHOBHBIX  XUMHYECKHX  MOHSTHH:
XUMHYECKUH DJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, AaHHWOH,
npocToe BEIIECTBO, CII0XKHOE BEIIECTBO, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJIEHHUS, XHUMHYecKas
peaknusi, XUMHYECKasl CBsI3b, TEIUIOBOM »(h(dEeKT peakmuu, MOJb,
MOJISIDHBIIT O0O0BEM, pacTBOpP; OBIJIEKTPOJUTHI, HEIIEKTPOIHUTEHI,
SIEKTPOJIMTUYECKAsl JAUCCOLMALNs, peaKIMd HOHHOro oOMeHa,

KaTajaunsartop, XUMHUYCCKOC paBHOBECHUC, O6paTI/IMLIe 58
HeO6paTI/IMBI€ peakauu, OKHCIINTCIIbHO-BOCCTAHOBHUTCIIBHBIC
pe€aknuuu, OKHCIIHUTCIIb, BOCCTAHOBUTCIIb, OKHCJICHUC u

BOCCTAHOBJICHHE, aJUIOTPOMNUs, aM(pOTECPHOCTh, XUMHUYECKasl CBS3b
(koBaJICHTHAs, HWOHHAsA, MeETaUIMYecKas), KpHUCTaJlJIndecKas
pemérka, KOppo3Husi METaJUJIOB, CIUIABBI; CKOPOCTh XHUMHUYECKOM
peakumu, TnpeneabHo gomnyctumasi  kKoHuenTtpauus (ITAK)
BEIIIECTBA;

2) umntocmpupogams  B3aUMOCBSI3b  OCHOBHBIX ~ XHMHYECKHX
MOHATHH (CcM. m. 1) M NPHUMEHATH 3TH MOHATHS MPH OIHCAHUU
BEILECTBH X NPEBPaIlCHHIT;

3) ucnonvzoeams XUMHUYECKYO CHMBOJIUKY JUJISI COCTABIICHUS
(popmyin BentecTB B ypaBHCHUH XUMHYCSCKUX PEAKIIA;

4) onpedensimb BaJSHTHOCTb U CTCHEHb OKHCJICHHUS XWMHWYECKUX
2JIEMEHTOB B COCIMHEHUSX Pa3jIM4YHOrO COCTaBa; NMPHHAIJICKHOCTH
BEIIIECTB K OMpeAeIEHHOMY KJIacCy COeAUHEHUHN 1o hopmMyiaM; BUJT
XUMHUYSCKON CBsI3H (KOBaJICHTHAasl, MOHHAas, MeETaJUIM4YecKas) B
HEOPraHUYEeCKUX COCAMHEHUSIX; 3apsiJi HOHAa MO XUMHYECKOMU
bopmyie; xapakTep cpelibl B BOOHBIX pacTBOpax HEOPraHHUYECKUX
COCJIMHEHHH, THIN KPHUCTAIUIMYSCKOW PEIETKH KOHKPETHOrO
BEIIIECTBa;

5) packpvisams  cmwvicn  llepmomamueckoro  3akona ..
MeHzeneeBa U JIEeMOHCTPHUPOBATh €ro NOHHMAaHUE: ONUCLIBAmMb U
xapaxkmepuzogams TAOMU4YHY (opmy I[lepHonuYecKol CHUCTEMBI
XUMHYECKHUX 3JIEMEHTOB: pa3jinyaTh IMOHSATHS «rJjaBHasl MOATrpyINa
(A-rpymma)» u «mnobouynas mnoxarpynmna (b-rpynma)», wmanele u
OoJIBIIINE TIEPUONBI; cCOOmHOCUMb 0003HAUYEHUS, KOTOPhIE MMEIOTCS
B IIEPUOJUYECKOW TabiuIe, C YHUCIOBBIMH XapaKTePHUCTHKAMU
CTPOSHHUSI aTOMOB XHMMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sipa,
ofliee YHCIIO BJIEKTPOHOB M paCIpeleIEeHHe HX MO 3JIEKTPOHHBIM
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CII0SIM); 00BbscHAmMb OOIINE 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
DJIEMEHTOB M WX COEIMHEHHH B IIpeaesiax MajblX IIEpHOJOB H
TIIaBHBIX MOA-TPYII C yYETOM CTPOSHHUS UX aTOMOB;

6) xraccuguyuposame XUMHYECKHE 3JIEMEHTHI;
HEOpraHWMYecKHe BEeUIeCTBa; XUMHUYECKHE peakuuu (Mo YHCIy H
COCTaBy YYacTBYIOHINX B pEaKIHWH BEIIECTB, II0 TEILUIOBOMY
3¢pdexTy, MO HN3MEHEHHIO CTEIEHEH OKHCIECHHUS XHMHYECKHX
3JIEMEHTOB);

7) xapaxkmepuzoeams (onucviéams) oOMKe U cHelUPUUECKUE
XUMHYECKHE CBOMCTBA MHPOCTBIX H  CJOXHBIX  BEIIECTB,
OOATBEPI)KAasi ONMHUCAaHWE NPUMEPaMHU MOJIEKYJIIPHBIX M HMOHHBIX
YPaBHEHUU COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIUIA;

8) cocmaensime ypaBHEHUS DIICKTPOJIUTHUYESCKON IHCCOIHAIIN
KMCJOT, ILIEJIOYEer M COJIeil; NOJHbIE U COKpaIlEHHBbIE YPAaBHEHUS
peaximit HOHHOTO obMeHa; YpaBHEHUS peaknu,
HOATBCPIKIAAOIIUX CYHICCTBOBAHUC T€HETHYECKOM CBSI3H MCKIY
BCIICCTBAMU PA3JIMYHBIX KJIACCOB;

9) packpvieams CYNIHOCTH OKHCIHTEILHO-BOCCTAHOBHTEIBHBIX
peakuuii MOCPEACTBOM COCTABJICHHUsI 3JEKTPOHHOIo OajaHca 3THX
peakuuii;

10) npoernoszuposams CBOICTBA BEIISCTB B 3aBUCHMOCTH OT HUX
CTPOCHUA; BOBMOXXHOCTH IIPOTCKAHUA XUMHUYCCKUX npeBpameHI/H‘/i
B PA3JINYHBIX yCIOBUSIX;

11) swviuucassms OTHOCHUTCIBLHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO
MacChbl BEIIECTB; MAaCCOBYIO JIOJI0 XHMHYECKOTO OJJIEMEHTa IIO0
bopmyne coenuHeHHs; MacCOBYIO JOJIIO BeEIIeCTBA B PacTBOpPE;
MPOBOJAUTH PACUYETHI [0 YPABHEHUIO XUMHYECKON PEaKIIUH;

12) credosams nipaBUiiaM TOJB30BaHUS XHMHUUYECKOUW IMOCYION H
nabopaTopHBIM O0OpYyJOBaHHEM, a TaKXKe MpaBUiaM OOpalieHus C
BEIIECTBAMU B COOTBETCTBUHM C HWHCTPYKIHSMU MO BBIITOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO MOJYYCHUIO U CO6I/IpaHI/IIO
razoo0pa3HbIX BEIIECTB (aMMHUaKa U yrIIEKUCIOTO ra3a);

13) nposooums peakuu, MOJATBEPKAAIOIINE KAYECTBEHHBIN CO-
CTaB pa3JIMYHBbIX BCUICCTB: PAaClIO3HABATh OIIBITHBIM HyTéM xjgopuna-,
OpomMua-, woaua-, kKapOboHar-, ¢ocdar-, cwiukar-, cyiabdar-,
TUJIPOKCHU/I-UOHBI, KAaTUOHBI AMMOHHUS M HWOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIIHE B BOJAHBIX PACTBOPAaxX HEOPraHHUYECKUX
BEIIIECTB;

14) npumenamo OCHOBHBIE onepamnuu MBICIUTENbHOMN
JIeATEJIbHOCTH — aHaJu3 M CHHTE3, CpaBHEHHe, o0OoOieHue,
CHUCTEMAaTHU3aIINIO, BBISIBICHUE NPHUYHUHHO-CIIEICTBEHHBIX CBSI3€H
— s U3y4YeHHUs] CBOWMCTB BEIIECTB M XUMHUYECKHUX pPEaKIIHii;
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€CTeCTBEHHO-HAay4YHbIE METOIBI [O3HAaHHS — HaOJIOIeHUE,
W3MEpeHHEe, MOJEJIUPOBAHHE, JKCIIEPUMEHT (pealbHBII U
MBICJICHHBIN ).
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Temamuueckoe njiarnuposanue

Bcero 136 4

8 KJiACC

(2 4 B HENEMIO, BCErO 68 1)

IIpumepHBbIe TeMbl,
PacKpbIBalOLIMe JaHHBIH
pa3aenporpamMmmal,
M KOJIUYeCTBO YaCOB,
0TBOJMMOE HA UX U3yYEeHHe

OcHOBHOe coep:KaHHe

OcHoOBHbIE BUABI 1eATEJIbHOCTH 00yYaOLIUXCH

Pazgen 1.IleppoHavyajibHbIe XUMHYecKHe MOHATHA(14 1)
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Tema 1. Xumust — BakHast
00J1aCTh eCTECTBO3HAHUS H
NMPaKTHYeCKO AeATeJIbHOCTH
JeJioBeKa

(4 1)

Xumus 6 cucmeme nayk. Ponb xumuu 6 sicusnu uenosexa.
Tena u BemectBa. Pdusnueckue CBOHCTBA BEILECTB.
[MpaBmima Oe3omacHOTO OOpAamICHHS C BEHmECTBAMU U
mabopaTopHbIM 00OpynoBaHueM. YUCThIC BelIeCTBA U

cmecn. CmocoOwsr  pazmeneHust cmeceil. [Ilonamue o
IMemooaxnosHanus 8 Xumuu.
JleMoOHCTpauuu

1. JlabopaTopHOe 000pyAOBaHUE.

. PaznuuHble BUABI XUMUYECKOH MOCYIBL. 3.
OO0pas3IbI BEIEeCTB.

4. CriocoOBblI pa3zieneHus: cMecen
(¢punpTpOoBaHUE, BHITApHUBAHUE, TUCTUILIIALIMS,
xpomarorpadus). JlabopaTopHbie u
NpakTH4YecKue padéorsl

Vlabopamopnvie onvimol:

Onvicanue ¢busnueckux CBOWCTB

BEILIECTB. Paznenenue cMecH c

MOMOINBI0 ~ MarHuTa. [Ilpakmuueckue

pabomoi:

Ne 1. JlabGopatopHoe oOopymoBaHHE W  TMPHUEMbI

oOpalieHusc HUM
Ne 2. OuncTKa 3arpsI3HEHHOH MMOBapeHHOI conn

PackpbIBaTh CMBICIT H3yYaeMbIX TIOHATHIH C MOMOILBIO TIEIarora.

PacKkpbIBaTh POJIE XUMHH B IPUPOJIC U JKU3HH YEIOBEKa, €€ CBA3b C APYTHMHU

HayKkaMu. Pa3innyarh 9UCThIE BEIECTBA M CMECH; OAHOPOAHBIC M HEOTHOPOIHBIE

cMecH; Paznuyats pU3HYecKre H XUMUYECKHE SBICHHS C OIIOPO Ha OMPEACICHHS.
OnpenensiTe MPU3HAKA XUMUYECKHX PEaKIHil H YCIOBUS UX IPOTCKAHMSL.

Crie1oBaTh MpaBHJIaM MOJIB30BAHUS XUMHUYECKO# TOCY10# U Tab0paTOpHBIM 000PYIOBaHUEM,
ATaKKe IPaBUiiaM OOPAICHUS ¢ XUMHUICCKHMH BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSAMH 110 BBITTOTHEHHIO MPAKTHYECKUX pabOT MO KOHTPOJIEM Iearora.
[T1aHUpOBATH U IPOBOJUTH XUMHUIECKUI IKCIIEPUMEHT 110 U3YICHHUIO H OMIMCAHHIO
(br3MYEeCKHUX CBONCTB BEIIECTB, CIOCO0OB Pa3/IesICHUs CMeCeil BEIIECTB IO PYKOBOACTBOM
megarora ¢

00CYXIEeHUEM IIJIaHa PaboThI.

Mcnoap30BaTh MPH BEINOJIHEHHH Y4eOHBIX 3aJaHUH U B IPOLIECCE UCCIIE0BATEIBLCKON
ITEesTENHOCTH HAYYHO-MOMYJIIPHYIO JINTEPAaTypPy XUMUYECKOTO CONCPIKAHMUSL, CIIPABOYHbIC
MaTepHalibl, pecypcbl HTepHETa 0] pYKOBOACTBOM TI€Aarora.

BeicTpanBath pa3BEPHYTHIC MHCBMEHHBIE M YCTHBIC OTBETHI C OMOPOH Ha HH(MOPMALHIO U3
[yueOHMKA U CIIPABOYHBIX MaTEPHAJIOB, IPAMOTHO UCIOJIb30BaTh H3YYCHHBIN TTOHATHHHBIN
anmapar Kypca XUMHH

Tema 2. BemecrBa
M XUMHYeCKHe peakiuu

(74)

IATOMBI M MOJEKYNbl. XHMHYECKHE 3JIEMEHTHl. 3HakKu
(CMMBOJIBI) XHMHYECKHX 3JIEMEHTOB. OTHOCHTENIbHAs

aTOMHas Macca. HpOCTBIe n  CIIOXHBIC BCIICCTBA.

IATOMHO- MOJIEKYJIIPHOE YIEHHE.
¢dbopmyna.
XUMHYIECKHX DJIEMEHTOB. 3aKOH NOCMOAHCMGA COCMABA

IXuMuueckas BanentHocTh aTOMOB

eeuecms. OTHOCUTEIbHAS Mmacca.

MaCCOBaHHOJ’IH XUMHYCCKOTI'O 3JICMCHTA B COCIMHCHHUU.

MOJIEKYJISIpHAst
Dusnyeckne W XUMHUYECKHE SBJIEHMSA. XHUMHYECKas
peakuuss U €€ MpU3HAKU. YPAaBHEHUS XUMHYECKUX
peaknuid. 3aKOH COXPAaHEHHWs] MacChl BEIIECTB T HITBI

XUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHGHI/IG, pa3jIoKCHHE,

BaMerieHne, 0OMeH).

[TprMeHATh eCTeCTBEHHO-HAay4HbIE METO/IbI TO3HAHUS (B TOM YHCIIe HabIoAeHuE,
IMOJICITUPOBAHKE, IKCTIEPUMEHT) M OCHOBHbIE OTIEPAIIMU MBICIUTEIbHON IESTEIbHOCTH
(cpaBHEeHHMe, KiTaccu(DUKAIIKS) ISl U3yUSHHUS BEIIECTB U XMMUUECKHUX PEAKIHii C OITOPOi Ha
QIITOPUTM HJIH CXEMBI.

PaCKpLIBaTL CMBICJT U3y4aCMbIX MOHATHI U 3aKOHOB U MPUMCHATH 3TH MOHATHA TTPU
OMUCAHMK CBOMCTB BEIIECTB U MX MMPEBPAIICHHI C OMIOPOH HA IJIaH U KITFOYEBbIE CJIOBA.
Paznmuuarh HU3MUECKHE U XUMUYECKHE SBICHUSI, O0BICHSATH UX CYIHOCTh C TOUKU
BPEHUSI ATOMHO-MOJIEKYIISIPHOTO YYSHHUS C OTIOPOM HA OIPEAEIICHHS i CXEMBI.
OnpenessaTe NPU3HAKA XUMHYECKUX PEaKIUH, YCIOBUS HX MIPOTCKAHHUS.

O6'b$ICH$ITI) CYIIHOCTH (bmnqecxnx M XUMHYECKUX SIBJIIEHUH C TOYKHU 3pCHUA

ATOMHO- MOJICKYJIIPHOTO YYCHUS C UCIIOJIE30BAaHHEM BU3YalbHON OMOPHI.
KnaccuuiupoBaTh XUMUYECKUE PEAKIHH (II0 YHCITY M COCTaBY PEarHPYIOIINX H
00pa3yIONIMXCS BEIIECTB) C OTIOPON HA CXEMBI.

CocTaBisaTh HopMysbl OMHAPHBIX BEIIECTB MO BAIGHTHOCTH W OIIPEAETSTh BAJICHTHOCTD
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M. B. JIomMoH0C08 — YUEHBIU-IHYUKTIONEOUCH.

JleMoOHCTpanuu

dmsmueckue ApIeHUA (pacTHpaHue caxapa B
CTYITKe, KHIIEHUE U KOHJCHCAIUS BOIBI U T. 11.).
Xumuueckue aBjIeHUs (TOPEHHUE CBEYH, Pa3IOKEHHE
caxapa, B3aUMOJCHCTBUE CEPHOM KUCIIOTHI C
XJIOpHIOM Oapus,

paznoxxenue ruapokcuaa meau(ll), B3aumonericteue

mo hopMyJiaM BEIIECTB C OMOPOH Ha aJrOPUTM yUCOHBIX ICHCTBUH.

PaccraBisaTh KO3(hPHUIUCHTHI B yPABHEHUAX XUMHYECKUX PEaKIMii ¢ ONOPOii Ha aroOpuT™
[YIeOHBIX HEHCTBHIL.

Crie1oBaTh MpaBUIIaM MOJIb30BAHKS XUMUUECKOW MOCYI0H 1 1abopaTopHbIM 000pYyI0BaHUEM, &
[TaroKe MpaBuiiaM OOPAILCHHUS C BELIECTBAMH B COOTBETCTBUH C HHCTPYKIUSIMH O BBIMOTHEHHIO
lTabopaTOPHBIX XUMHYECKUX OIBITOB MO KOHTPOJIEM MEarora.

M cnoap30BaTh MPH BBITIOTHEHUH YUCOHBIX 3aIaHUI U B IPOIIECCE UCCIICIOBATECIBCKOM
IMeSITENIFHOCTU HAYYHO-TIOMYJISIPHYIO JINTEPATYPY XUMHUYCCKOTO COJICPIKAHMS, CIIPABOYHBIC
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bKeJIe3a ¢ cepoi, B3aUMO/ICHCTBHE jKee3a C pacTBOPOM
co meau(1l)).
OnbIT, WLTIOCTPUPYIONIUI 3aKOH COXPAHEHUS MAaCCHI.

UlaGopaTopHbIe M MpaKTHYeCKHe PadoThl
VlabopamopHbie onvimoi:

[TprMeps! pU3MUSCKUX ABICHUH (TUIaBICHUE

BOCKa, TASTHUE JIbJIA).

[IprMepbl XUMHYCSCKUX SBICHUH (TIPOKAIMBAHHE
METHOMIPOBOJIOKH, B3aNMOACHCTBHIE MeJa C KHCIOTOM).
Mopenu aTOMOB U MOJIEKYIL.

[IpakTrdaeckas padora Ne3. [Ipusnaku
MPOTEKaHNA XUMHUUECKUX PEAKIIUH.

\Boiuucnenusn
— OTHOCHUTEJILHON MOJIEKYJIIPHON MaccChl BEIIECTB;

- MacCOBO#H JOJIHM XMMHUYECKOTO SIIEMEHTA 110 (hopMyIre
COCIUHEHUS

MaTepuasl, pecypcbl IHTepHeTa o] pyKOBOACTBOM Iearora.

BricTpanBath pa3BEPHYTHIE MHUCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOH HAa HH(POPMAIIHIO U3
[ydeOHHUKa ¥ CIIPAaBOYHBIX MaTepUaIOB, IPAMOTHO UCIIOIb30BaTh N3Y4YE€HHbIH TOHSITUHHBINA
ammapaT Kypca XUMHH

Tema 3.
KoanuecTBeHHEIE
OTHOLIEHHUSI B XUHMUH
(39)

KonmuectBo BemectBa. Monb. MonsipHas macca. 3akoH
IABorazipo. MomsipHblii  00b€M Ta3oB. Pacuetsl 1O
XIMHYecKoil  ¢opmyne. Pacdersl  MaccoBod  monm
XMMHUYECKOTO JJIEMEHTa B COEAMHEHHH, KOJIHM4YecTBa
BEIIECTBA, MOJSIPHOW MacChl. Pacu€rhl mo XWMUYECKUM
YpaBHEHUSIM.

JTemoncTparusi:

- 00pasIpl BELIECTB KOJIMYECTBOM OIMH MOJIb

IBeruucienus:

-pacyer 1o GopMyIie U N0 XMMHUYECKOMY YPaBHEHHUIO

IPackpbIBaTh CMBICT H3y4a€MBbIX MOHATUI U IPUMEHATD 3TU MOHATHS, a TAKKE
M3y4EHHBIE 3AKOHBI U TEOPUU I PEIEHHs PAaCYETHBIX 33a4 C MOMOIIBIO MEJArora.
IBBIUMCIATE MOJISIPHYIO MACCy BELIECTB; KOJIMYECTBO BEIIECTBA, 00BEM Taza, Maccy
BEIIECTBA COMOPOi Ha 0Opasel, Ha (HOPMYJIIBI;

[MpoBoANTH PacUETHI 1O ypaBHEHHUAM XMMHUYECKHX PEAKIUI ¢ ONOPOi Ha oOpaserr,
QITOPUTM Y4eOHBIX JeHCTBUIl: KOJIMdecTBa, 00bEMa, MacChl BEIIECTBA 110 H3BECTHOMY
KOJIMYECTBY,

00bEMY, Macce peareHTOB WIN MTPOILYKTOB PEAKIIHH.

BricTpanBaTh pa3BEPHyYTHIEC MMCEMEHHBIE M YCTHBIE OTBETHI C ONIOPOH HAa HHOPMALINIO U3
[yueOHMKa ¥ CIIPABOYHBIX MaTepHAIOB, TPAMOTHO HCIIONB30BATh U3YUYEHHBIN MOHATHHHBINA
amnmnapar Kypca XUMHUH ¢ IOMOILBIO TIearora.

)

Pasnea 3. Ilepuoguyeckuii 3akoH u [lepuoanyeckas cucrema xumuueckux 3jaementos /1. U.
MenneneeBa. CTpoenue aToMoB. XUMHYeCKast cBsi3b. OKHCIIUTEIbHO-BOCCTAHOBHTEIbHBIE peakiuu (15

Tema 4. CTpoenue
atoma.llepnoguyecknii
BaKOH M
[Mepuoanyeckas

HepBHe TIOIIBITKH Knaccnquaum/l XUMHYCCKUX
biiemeHTOB. IloHsATHE O rpynmax CXOJHbIX 3JIEMEHTOB
(menquHe N IICIIOYHO3CMCIIBHBIC MCETAJIJIbI, T'aJIOTCHEI,

MHEpTHBIE Ta3bl). Onemenmul, Komopvle 00pazyiom

IPackpbIBaTh CMBICT NEPUOJUUECKOrO 3aKOHA MOJ] PYKOBOJACTBOM I€Jarora.

[ToHMMAaTH CyIIECTBOBAHNE MIEPHOANIECKOI 3aBHCUMOCTH CBOMCTB XUMHUECKUX 3JIEMEHTOB
(M3MEHEHHNE PaIiyCOB aTOMOB U 3JICKTPOOTPHUIIATEIHHOCTH) U MX COSANHEHUN OT
MOJ0XKEHHS B IEPUOANIECKON CHCTEME U CTPOEHHS aTOMa C MCIOJIb30BaHUEM CXeM U TaOJIuII.
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CUCTEMAXUMHYECCKUX aM(j)omeprle OKCUObL U ZMOPOKCul)bl. 'Y cTaHaBIMBaTh CBI3b MEXKAY IMOJIOKEHUEM DJIEMEHTA B HCpI/IOI[I/IFIeCKOI\/‘I CHUCTEMC U
PJIEMEHTOB Il. H. Hepnoﬂnqec]{nﬁ 3aKOH. Hepnoﬂnqec}(a;{ cucrtema [CTPOCHHUEMCEIO aTOMa (COCTaB 1 3apdn aapa, o6mee YHCJIO DJICKTPOHOB U paCIIpCICIICHUEC UX
Meneneesa. (7 1) XMMHYECKHX 3JIEMEHTOB . . 1o

Menneneesa. Kopotkonepuonnas u  Onunnonepuoonas [k POHHEIM CII0SM) 11O 0pasily. . .
IMporHO3MpPOBATH XapaKTEp M3MEHEHNS CBOWCTB AJIEMEHTOB U MX COCIMHEHHH 110 TPYIIaM H

hopMBI .
mepronam [lepronideckoil CHCTEMBI ¢ HOMOIIBIO TIEAATora.
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[lepuoandeckoil CUCTEMBbl XHMHYECKHX dJeMEHTOB /.
M. MengneneeBa. Ilepuoabsl u rpynnsl. DuUzHUecKuil
CMBICII TIOPSIIKOBOTO HOMEpa, HOMEpOB IepuoAa H
TpYIIIBI 3JIEMEHTA.

Crpoenue atomoB. COCTaB aTOMHBIX snep. M3omonwi.
OnexTpoHbl. CTpoeHHe >IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 XUMHUYECKUX dieMeHTOB [lepmoanueckoit
H. M. Mengeneea. XapaKTepUCTHKA
XMMHYECKOTO MOJIOKEHUIO B
[Tepuonuueckoii cucteme /. 1. Menneneesa.
3axonomeprocmu paouyca
beuMuyeckux MEMANIU4ecKux u

CHCTEMBI
JeMeHTa 10  €ero
U3MEHEeHUs. amomog
91eMEeHMO8,
HeMEemaniu4ecKux Cceolucme no 2pynnam u nepuooam.
Bnauenue Ilepuoouueckoeo saxona u Ilepuoduueckoii
CUCIEeMbl XUMUYECKUX INEMEHMOE O PA3GUMUS HAYKU U
npaxmuku. []. U. Menoenees — yuénulii u eparcoaruH.
J/leMOHCTpauuHu

KopoTkomneproaHas U JUITMHHOTIEPHOIHAST (POPMBI
[leproauueckoil CHCTEMBI XUMUYECKUX

pnemenToB/l. 1. Menneneena.

O3HaKoMJIEHHE ¢ 00pa3llaMH METAa/UIOB U HEMETAJLIOB.
JlaGopaTopHble U NPaAKTHYEeCKUEe PA0OThI
Vlabopamopmulii onvim:

IB3auMonelicTBUE THMAPOKCUAA LMHKA C PAaCTBOPAMHU
KHCIIOT W ILeNoYen

IXapaKkTepr30BaTh XUMHIECKUE SIIEMEHTHI IEPBBIX TPEX MEPHOIO0B, KAIHs, KAIBIHA 10 HX
nosioxxeHuro B [lepuonuueckoit cucreme /1. 1. Menneneesa.

CnenoBath npaBuiaMm Ge3onacHol paboThl B 1a00paTOpHUU IPH UCTIOIb30BAHUU
XMMHUYECKOMIOCY 16 M 000pYy10BaHHS IO KOHTPOJIEM IIeJjarora.

BricTpanBath pa3BEPHYTHIE MHICHMEHHBIE U YCTHBIE OTBETHI C OIIOPOH HAa HH(POPMAIINIO U3
[yueOHUKa ¥ CIIPAaBOYHBIX MAaTepHajiOB, IPAaMOTHO MCIIOJIb30BaTh H3Y4YEHHBIN MTOHATHHHBINA
anmapaT Kypca XUMHH [10CIIE CTPYKTYPHUPOBAaHHS MaTeprala ¢ CTI0JIb30BaHIEM KITHIIE.
Mcronp30BaTh IPH BEINOIHEHUH YIEOHBIX 3aJaHUI TEKCTHI YI€OHHKA MOCIIE
CTPYKTYPHPOBAaHHUS MaTepHaa, clpaBodHble MaTepuaisl (Ilepronmueckyto cucremy
xuMHuUeckux snemenToB J1. M. MenzeneeBa, TaOiuily pacTBOPUMOCTH KUCIIOT, OCHOBAaHHUH
M CcoJIel B BOZIE, DIICKTPOXUMMUYECKHUH PsIJl HATIPSDKEHUI METalIoOB).

Mcronp30BaTh MPY BHITOJHEHUH yUeOHBIX 3aJaHUH U B ITPOIIECCE UCCIEI0BATEIBCKOH
NesITeIbHOCTH HaYy4YHO-TIONYJIAPHYIO JINTEpaTypy XUMHUECKOTO COJCPKAHUS, CIIPABOYHBIE
MaTepHaibl, pecypcbl MHTepHeTa o pyKOBOACTBOM Iielarora

Tema 5. CTpoeHue
BelecTB. XMMHUYecKas
CBA3b.
OKHCIUTEIBLHO-
BOCCTAHOBHTEJIbLHbIE
peaxuuu (8 1)

Xumundeckas cBsi3b. KoBanentHas (mossipHas u
HETIONIAPHAA) CBSI3b. DNeKMpoompuyamenbHoCmy amomos
Xumuyeckuxasniemenmos. VIoHHas CBsI3b. Tunvi
kpucmannuyeckux peuiemox. CTeneHb OKHUCICHUSL.
OKHCTUTENBEHO- BOCCTAHOBUTEIIBHBIE
peakuuu. [Ipoueccrl okuciaeHUs U

BOoCccTaHOBJICHMA. OKHCIUTENIHN M BOCCTAHOBHUTEIH.

/leMOHCTpauuu

OKHCIINTENbHO-BOCCTAHOBHUTEILHEIC pcaknuu:

IPackpbIBaTh CMBICIT H3Y4aeMBIX TOHATHH I10]T PyKOBOACTBOM II€/1arora.

OnpenensTs BUA XUMUYECKOH CBSA3U B COETUHEHUU C HCIIOJIb30BAaHUEM

CXEM.

OnpeensTh CTeneHb OKUCIECHHS XUMUYECKOT0 3JIeMeHTa M0 (OpMYJIe €ro COSTUHEHHUS C
MCIIOb30BaHUEM ANTOPUTMA.

OmnpenensaTs 3JeMeHT (BEIECTBO) — OKUCIIHUTEINb U 3JIEMEHT (BEILECTBO) — BOCCTAaHOBHTEIIb.
OOBSICHATD CYIIHOCTD IIPOLIECCOB OKHMCIIEHHS U BOCCTAHOBIICHUSI.

CocTaBisTh 3JEKTPOHHBIN OallaHC ¢ y4ETOM YHCIIa OTAAHHBIX U IIPUHSATHIX HJICKTPOHOB.
CocTaBATh ypaBHEHUE OKUCIUTENBHO-BOCCTAHOBUTENILHON PEAKIIUH [0 aITOPUTMY
[pa300paOKHUCIUTEIEHO-BOCCTAHOBUTEIFHON PEaKITHH.

Mcnonp30BaTh MPH BBIIOTHEHUH YUEOHBIX 3a/1aHUI TEKCTHl YIeOHHKA ITOCTe
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ICOPEHUEC,pCAKIINUN PA3JTIOKCHHUA, COCAUHCHUA

CTPYKTYPUPOBAHUA MaTCpUaia, CIpaBOYHbIC MaTCpHalibl (nepnonnqecxylo CUCTEMY
XUMHYCCKUX 3JICMCHTOB ,}1 . MeHz[eneeBa, Ta6n1/1uy PacTBOPUMOCTU KHUCIIOT, OCHOBaHMI U

COJICH B BOJIE, DIICKTPOXUMHUCCKIH PATHATIPSHKCHAN METAIIIOB)
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Pasgen 2. BaskHeiinne npeacTaBuTe M HeopraHuyeckux semects (35 q)

Tema 6. Kucsiopoa. Boxopon.
(144)

Bo3myx — cmech razoB. CoctaB Bo3ayxa. Kucmopon —
bieMeHT ® TmpocToe BemecTBo. O30H. Haxoxnenwe
KUCIIOpOAa B TpUpoJe, (GU3MYECKHE U XHMHUYECKHE
cBOMCTBa. Peakuuu TropeHUss MNPOCTBIX M  CIIOXHBIX
BEIICCTB. Tennosoil a¢hghexm xumuyeckou peaxyuu. IK30-
1 SHIOTEPMUYECKUE peakuuu mepmoxumuyecKue
vpasnenus. Ilonstue o6 okcumax. CrnocoObl MOTydeHUS
KACIOpona B JabopaTopud W IPOMBIIIICHHOCTH.
MPUMEHEHHE KHUCIOpOoJa. KPYroBOPOT KHCIOpoJa B
mpuponae. TomauBo: yroinb M MeTaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE MapHUKOBOTO 3(PQEKTa, pa3pylIcHUE
030HOBOT'O CJIOSI.

Bonopon — snemeHT U npocToe BeulecTBo. HaxoxneHue
BOIOpOJa B TpHpoAe, (QU3NYECKHE H XUMHYCCKHUC
CBOICTBa (Ha MpUMeEpE B3aMMOJICHCTBHS C HEMETaJUIaMU U
OKCHIaMH METAJUIOB), IPUMECHEHUE, CHOCOObL NOYYEHUS.
[TonsaTtue o xuciaoTax Kucnotst u comnu.

/leMOHCTpaUuHu

B3anmozetictBue dochopa, cepsl 1 xernesa ¢
KHCJIOPOAOM (BOSMOYKHO HCIIOJIb30BAHHE BHJICOOITBITOB).
OmnpeneneHue coaep>kaHusl KUCIOPOa B BO3LyXe.
OTBITHI, IEMOHCTPUPYIOIIUE YCIOBHS BOSHUKHOBEHUS
MTIPEKPAIIEHUS TOPEHHUS.

JlaGopaTopHbie U NPaKTHYeCKUEe PA0OThI
VlabopamopHbiii onvim:

O3HaKoMJIeHHE ¢ 00pa3liaMH OKCHJIOB.
lIpaxmuyeckas paboma:

Ne 4. TlonydeHne KUCIOpo1a, U3ydeHUe er0 CBOHCTB.
[MpakTrueckas padora NeS. [Tosryuenue Bojoposa n

M3y4€HHUEEro CBOWCTB.

\Boluucnenus
— MOJIEKYJISIPHOM Macchl KUCJIOpOJa U 030Ha Ha
OCHOBAHHH aTOMHOI MacChl XUMHUYECKOTO DJIEMEHTA

IPackpbIBaTh CMBICIT H3y4aeMbIX OHATHH U MIPUMEHSATH ITH NOHATH [IPU OMUCAHUU CBOICTB
BELLIECTB U UX IPEBPAILECHUN C UCIIOJIB30BAHUEM OIIOPHBIX CJIOB U KJIULIE.
IXapakTepH30BaTh (ONUCHIBATE)C ONOPOU HA NIAH, CXEMY, KPAMKYIO 3aNUChH

COCTaB BO31yXa, (PU3NUECKHe N XMMUYECKHE CBOMCTBA KHCIOPOa, CIIOCOOBI €T0
TOJIy4E€HHUs, IPUMEHEHUE U 3HAYCHUE B IPUPOJIE U KU3HU YEJIOBEKA.

CpaBHHUBAThH PEAKIIA TOPEHUS U MEICHHOTO OKHCJICHHS C TIPEIBAPUTENBHBIM 00CYKICHUEM
MapaMeTpOB CPaBHEHUS.

CoOupats IPHOOPEI IS TOTYIEHHUSI KUCIOPOAA (BEITECHEHHEM BOJBI U

BO31yXxa). Pacrio3HaBaTh OMBITHBIM ITyTEM KHCIOPO/ IOl KOHTPOJIEM IIeJarora.
Mcmonp30BaTh XMMHUUYECKYIO CUMBOJIMKY JJIsI COCTAaBICHNUS (DOPMYIT BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHHH XMMUYECKUX PEAKIUI C y4aCTHEM KHCIOPOJIa.

OOBSICHATD CYIIHOCTD 3KOJIOTHUECKHX MPOOIIEM, CBSI3aHHBIX C 3arpsI3HEHHEM BO3yXa.
CreioBaTh npaBuiiaM 6e301MacHoi paboTHI B 1a00paTOPHUU NIPH HCIIOJIb30BAHUH XUMHUUECKOI
rocy bl U 000pyIOBaHUSA IO KOHTPOJIEM Ie]arora, a TakKe MpaBUiIaM 0OpalleHHus ¢
FOPIOYMMHU BELIECTBAMH B OBITY.

[11aHUpPOBATH U OCYIIECTBIIATh HAa MPAKTUKE XUMHYECKHE SKCIIEPUMEHTBI, IPOBOIUTH
HaOJIOIEHNS, AeTaTh BBIBOABI [0 Pe3yNIbTaTaM 3KCIIEPUMEHTa M0]1 pyKOBOJICTBOM IeJarora.
'Y4acTBOBAaTh B COBMECTHON paboTe B rpymIie.

M cnonp30BaTh MPH BBIIOTHEHUH YUeOHBIX 3aaHUH U B IPOIIECCE HCCIIE0BATEIECKOM
EATENIBHOCTY HAy4YHO-TIONYJIIPHYIO JIUTEPaTypy XUMUUECKOIO COAEPKAHNUS, CIIPABOYHBIE
MaTepuasl, pecypcsl IHTepHeTa o pyKOBOACTBOM MENArora.

BeicTpanBaTh pa3BEépHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM Ha MH(POPMALIHMIO
M3y4eOHUKa U CIIPABOYHBIX MaTe-

[PUAJIOB € OIIOPOH Ha ILIaH, IPaMOTHO MCIOJIb30BaTh U3YUEHHBIHM OHATUHHBIN anmnapaT Kypca
XIMHA

35




Tema 7. Bona. PacTtBopbl.
IMousiTHe 00 OCHOBAHUSX

Bomna. Ee coctaB. Ctpoerne. Monekynsl. Qusuueckue

ceoticmea 600bl. Booa kax pacmeopumens. PacTBOpEL.

PaCKpLIBaTI) CMBICJI U3y4acMbIX MOHATUH U MPUMCHATH 3TU MMOHATHA TPU ONTUCAHUU CBOMCTB
BEIICCTB U UX HpeBpaH.[eHI/II\/'I C IMIOMOIIBIO II€garora.
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(59)

Ilonamue o pacmgopumocmu 8ewjecms 8 oode. [lonamue
0 HACLIWEHHBIX U HEHACLIUeHHbIX pacmeopax. MaccoBas
Moyl BewiecTBa B pacTBope. Pacdyer maccoBoil monu
BEIIIECTBA B pacTBOPE (MPOICHTHAS KOHIICHTPALIUA).
Xumuueckue ceoticmea 6006l (pasnodiceHue, peakyuu ¢
Hampuem, OKCuOOM Kaavyus, okcuoom cepvllV Ilonamue
00 ocnosanusx. Ponv pacmeopoe ¢ npupoode u 6 sicusznu
uenosexa. Kpysosopom 600t 6 npupole. 3arpsi3HCHHE
MpupoAHbIX BoA. OXpaHa ¥ OUMCTKA MIPUPOAHBIX BOJ.

J/leMOHCTpauuHu

DIIEeKTPOJIN3 BOIBI; CHHTE3 BOJBI; B3aUMO/ICHCTBHE BOJIBI
cmetaiamu (Na, Ca) (BO3MOXKHO HCTIONIB30BaHHUE
BUJICOMATEPHUAIIOB).

IPacTBOpeHME BEIIECTB C PA3IMIHON PaCTBOPUMOCTHIO.
MccmenoBaHme pacTBOPOB KHACIIOT U IIEIOUEH ¢
MOMOIIIBIO HUHITUKATOPOB.

JlabopaTopHble U NpaKTHYecKue padoThl

I Ipakmuueckas paboma:

No 6. [TpurotoBieHHe pacTBOPOB C

onpeneEéHHON MacCOBOM J0JIei pacCTBOPEHHOTO
BEIIECTBA.

[XapakTepr30BaTh (GU3MYECKUE U XUMUUIECKUE CBOHCTBA BOJIBI, €€ POJIb KAK PACTBOPUTEIIS
BIIPUPOIHBIX TIPOIIECCAX C OMOPOI Ha IIIAH U CXEMY.

COCTaBIIATh YpaBHEHUS XUMUICCKHUX PEAKIUIA C YIACTHEM BOJIBI C OTIOPO HA CXEMY.
OOBSICHATD CYIHOCTD 3KOJOTHUECKHUX MPOOIIEM, CBSI3aHHBIX C 3arPSI3HEHUEM MPUPOTHBIX
BOJI, CIIOCOOBI OYMCTKH BOJIBI OT TIPUMECEH, MEPHI TI0 OXpaHe BOJ OT 3arPSI3HCHHUS MOCIIe
MpEeIBAPUTEIBHOTO CTPYKTYPUPOBAHHS MaTepHaa.

[TraHUpOBaTE U OCYIIECTBIIATH HA MPAKTHKE XUMHUYECKHE IKCTICPUMEHTHI, IIPOBOIUTE
HAOTIOICHUS, J€1aTh BbI-

BOJIBI T10 PE3YJIbTaTaM 3KCIIEPUMEHTA 1101 KOHTPOJIEM IEJIarora, ¢ UCIOJIb30BaHUEM KITHIIIE.
CrenioBath npaBuiaM 6e30macHON paboThl B 1a00PATOPHUHU MPH UCTIOIb30BAHUN
XMMHYECKOMTOCY B B 000PYIOBaHHS O KOHTPOJIEM II€arora.

HpOBOZ[I/ITI) BBIYHCJICHUA C IPUMCHCHUEM IMOHATUA «MacCCoOBas O0JIs BEIIECTBA B paCTBOPE» €
oropoii Ha HopMYyJIBL.

M crmonb30BaTh TIPH BEITIOJHEHUH YIeOHBIX 3a/IaHUH U B MIPOIECCE UCCIIEN0BATENBCKOM
MeATENEHOCTH HAYIHO-TIOMYIISIPHYIO JINTEPATYPY XUMHIECKOTO COJEPIKAHUS, CIIPABOYHbIE
MaTepHasl, pecypcsl MHTepHeTa Mo pyKOBOACTBOM TIE/Iarora.

BeIcTpanBaTh pa3BEPHYTHIC MUCEMEHHBIE U YCTHBIE OTBETHI C OTIOPOM Ha HHPOPMAIIHIO U3
[yueOHHKA U CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO HCIIOIb30BATh M3YUCHHBIH TIOHATHHHBIN
armapat Kypca XHMUH [TOCITE MTPEIBAPUTEIBHOTO CTPYKTYPHPOBAHHS MaTepUalia.

Tema 8. DyIeKTpoIUTHYECKAS
mUcconuanmusa. XuMHYECKHe
PeaKIuu B pacTBOpax

(59)

Teopus 3JIEKTPOJIUTUYECKON

OUCCOIMAIMN.  DNEKTPOIMTHYECKas
ImuccorMarus.  OJEKTPOIUTHI M HEDJIEKTPOJIUTHI.
KaTuoHsl, aHHOHBI. Mexanuzm ouccoyuayuu eeujecmes c
paznuynvivu  euoamu  xumuveckou ceasu. Ilowamue
ocmenenu  Ouccoyuayuy.  CunbHble W cialble
PIIEKTPOJIUTHI.
Peakiun  MOHHOTO oOMeHa. YCJIOBHS IPOTEKAHMS
peakuuii HMOHHOrO oOMeHa 10 KoHua. [lomHble w
COKpAIIEHHbIE HOHHBIE YpaBHEHHUS peaxiuii.
XUMHU4YEeCKHe CBOMCTBAa KHCJIOT, OCHOBAaHUH W COJied B
cBeTe MIpeACTaBICHUN 00 3IIEKTPOITUTHYECKON

IPackpbIBaTh CMBICII U3YYaEMbIX MTOHATUMN, @ TAKKE CMBICII TEOPUHU IEKTPOTUTUUECKON
IMUCCOLIMAIIMU C ONOPOIl HAa CXEMBI.

OOBSICHATH TPUUMHBI AIEKTPOTIPOBOI-

HOCTH BOAHBIX PACTBOPOB C MOMOLUIBIO IIe1arora.

CocTaBisITh ypaBHEHHS JUCCOLMALIUU KUCIIOT, LEI0YEH U COJIeH, TOJIHbIE U
COKpAIIEHHBIC HOHHBIC YPaBHCHUSI XUMUUECKUX PEAKIINH HOHHOTO OOMEHa.

[naHupoBaTh U OCYIIECTBISATH HA MPAKTUKE XUMUYECKUE IKCIIEPUMEHTBI, IPOBOJIUTh
HAOIIOICHNS, IeTIaTh BEIBOKI IO PE3y/IbTaTaM dKCIIEPUMEHTA MOCye peaBapUTEIbHOM
[paboTHI.

CrnemoBath paBuiIaM 0€30MacHOM PabOTHI B TAOOPATOPUH ITPH UCTIOIB30BAHUH
XHMHYIECKONTOCYIBI B 000PYIOBAaHUS IO KOHTPOJIEM MeIarora.

[Tpou3BOANTH BEIYUCIICHUS IO XUMHUYECKUM YPaBHEHUSIM.

BricTpanBaTh pa3BEPHYTHIC MMCHbMECHHBIC U YCTHBIC OTBETHI C OTIOPOH Ha MH(POPMALIHIO U3
[y4eOHHKa U CITPaBOYHBIX MATEPHAIIOB, TPAMOTHO HCITOJH30BATh H3yUCHHBIA TTOHSTHIHBINA
arnmapat Kypca XUMHUH TIOCTIe TIPEABAPUTEIHHOTO CTPYKTYPUPOBAHHS MaTepHara.
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Imrccorparu. KauecTBeHHbIE peaklMM HAa KaTHOHBI U |MICIOJIB30BaTh NPY BHIMOJHEHUH YYEOHBIX 3aJaHUI U B IPOLIECCE MCCIIEI0BATENBCKOM
AHWOHBI: MOHBI XJIOPHI-, OPOMHI-, HOXHMI-, Cymbhar-, [ACATEIBHOCTH HAYYHO-IOIYIISPHYIO JIMTEPATYPy XMMHIECKOTO CONCPIKAHNS, CIIPABOYHbIE
kapOOHAT-, cHIHKaT-, (ocdar- aHUOHBI; THIPOKCHI-
MOHBI; KATHOHBI aMMOHHSI, MarHus, KajubLus, aJIOMHHU,
bkenesa (2+) u (3+), menu (2+), IUHKA, IPUCYTCTBYOIIUE
B BOIHBIX PaCTBOPAX.
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JleMOHCTpanuu

DIeKTprudecKast IPOBOANMOCTD PACTBOPOB
BEILICCTB; IBM)KEHIE HOHOB B JICKTPHUECKOM MOJIE.
OMNBITHI, HIUTIOCTPUPYIOIIUE TPU3HAKK IPOTCKAHUS
[peaxiuif HOHHOro OOMEHa.

UlaGopaTopHble N MpaKTHYEeCKHE

padoThI

VlabopamopHbiii onvim:

IPeakiny HOHHOTO OOMEHA B pacTBOPax
biekTponuToB: cynbdaTta Meau(ll) n ménoun,
KapOOHaTa HATPHsI U

COJITHOM KHCJIOTBI, PEakys HEUTPaIH3aul MEKITY
TUAPOKCUAOM KajMsl U COJITHOM KMCIIOTOH.
\Boiuucnenusn

— IO YpaBHEHUSIM XMMHYECKUX PEaKInil

MaTepuUalibl, pECYpPChl I/IHTepHeTa NOCJIC KOHCYJIbTalluU C MeJaroroMm
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Tema 9. OcHOBHEBIE
KJIACChI HEOPTraHU4YeCKUX

coeTMHEHMIT
(11 4)

Knaccudukaiiyus HeOPraHUIeCKUX COCAMHCHUIA.
OKCHABI: COCTaB, KITaCCHPUKAINS (OCHO8HbIE,
KucIomHuble, aMpomepHble, Hecoreobpasyruue Ha
npumepe okcuoa

vernepooa Il u okcuoa azoma I1), Homenknatypa Ilonyuenue
u

XMMHYECKHE CBOMCTBA OKCHIIOB (B3aUMOJICHCTBUC
CBOJION, KHCIIOTAMH, IIEIOYaMH).

OCHOBaHUS: COCTaB, KiIacCH(UKAIUS (IIEI09H 1
HEpaCTBOPUMBIE OCHOBAHHS ), HOMEHKIIATYPA,
(br3nUIecKre M XMMUIECKHIE CBOWCTBA (B3aUMOJICHCTBHIE C
OKCHIaMH

HEMETAJIIOB, KUCIIOTAMH, COIISIMH), CHOCOObL NOIYYEHUS..
KucnoTel: cocTaB, KiaccupHUKaIHs, HOMECHKIIATYpa,
(bu3MyecKre 1 XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBIE
CcMeTalylaMU, OCHOBHBIMU OKCHIAMHU, OCHOBAHHSIMH,
COJISIMU Ha NPHMEpE COJITHON M CEPHOM KUCIIOT),
cnocobwlnoyyenus. P akTHBHOCTH METaIIJIOB.

Conu (cpenHue): HOMEHKJIATypa, CrocoObl

MOJYYCHNUs, B3aNMOACHCTBHIE COJICH ¢ MEeTaIJIaMH,
KHCJIOTaMU,

MIeTI0YaMHU M COJISIMHL.

["eHeTHYEeCKas CBSI3b MEXKITY KIIaCCaMU

HEOPTraHMYECKUX COSAMHEHH. | eHeTHIecKue pSIpl.

[ lonsamue 06

amgomepHuix 2uopokcudax (na npumepe HHKA 1
ANIOMUHUSL). XUMUYECKUe C8OUCMBA 83auUMooeticmaue ¢
Kucromamu u wenouamu, pasioxcenue npu Hazpesanuu.

/leMoHCTpauuu

O0pa3Isl HEOPTAaHUIECKUX BEIIECTB PA3INYHBIX KIIACCOB.
IB3ammMopelcTBrIe pacTBOpa CEPHOM KHUCIOTHI C OKCHIIOM
meu(ID).

IPeaxiust HeHTpanu3aluy.

OmnpeneneHne OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COSIMHEHHH 110 MAabIIoHYy.

CocTaBIeHNE CXEM CTPOCHHUSI OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX COCAMHEHNH Ha
OCHOBEOIIPEIENICHUSL.

CocraBnenne (OpMysl OCHOBHBIX KJIACCOB HEOPraHMYECKHX COCAMHEHUH U
Ha3bIBAHUE MX NOMEXKIYHApOJHON U TPUBHAIBHON HOMEHKIIATYpE C UCTIONb30BaHHEM
OIIpeAeIeHNs U TaOJIUIBIPaCTBOPUMOCTH.

KnaccuduiupoBanue n3y4aeMbIX BEIECTB II0 COCTaBY U c8olicmeam ¢ ONOPoH Ha
OIIpeeIIeHNs,, CXeMBI ¥ TaOJINIy PaCTBOPUMOCTH.

CocraBiieHne TaOJIUIIbI TEHETHYECKHX PSIIOB M cXeMbl «I eHeTnueckas B3aMOCBSI3b
OCHOBHBIXKJIACCOB HEOPTaHUYECKMX COEAMHEHHUI» MO PyKOBOACTBOM IE€arora.
[Iporao3upoBaHre CBOHCTB BEUIECTB HA OCHOBE OOLTIX XUMHUECKUX CBOUCTB H3YICHHBIX
KJIACCOB, TPYIIII BEIECTB, K KOTOPBIM OHU OTHOCSITCA C HCIOJIb30BAHUEM CXEMBI
«['eHeTHUeCKas B3aUMOCBSI3bOCHOBHBIX KJIACCOB HEOPTaHWMYECKUX COEIUHEHUI IO
[PyKOBOJCTBOM IEJarora.

CocTaBiieHrEe MOJICKYJIIPHBIX YPaBHECHUH peakIii, WUTFOCTPUPYIOMINX XUMHUYECKHE CBOICTRA
M3y4EHHBIX KJIACCOB U CHOCOObI NOJIYYeHUs BEILIECTB U3yUCHHBIX KIIaCCOB, IPYIII, a TAKKE
MOATBEPKIAIONINX TEHETHUECKYIO B3aUMOCBS3b MEXK]y HUIMH, C ONIOPOil Ha BepOabHYIO CXEMY)
BKAa4ECTBE 3pUTEIILHOM OIIOPBI.

CocTaBieHHE MOJIEKYJIIPHBIX YPaBHEHHUH peakuuii 1o cxeMaM ¢ NpeBapUTEIbHBIM
00CyXKICHHEMBBIOOpa pearupyrolyux BeIecTB.

Brruncienue Mo ypaBHEHHAM XHMUYECKUX PEAKIUH KOJINIECTBA, 00BEMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB WIH IPOAYKTOB PEAKIIUH MO allTOPUTMY.
[TnarMpoBaHKe N OCYIIECTBICHHE HA MPAKTHKE XUMHIECKOTO SKCIICPUMEHTA 1 HaOIII0ACHHS
MOJPYKOBOJACTBOM yUHUTEJNS.

DopMyIupoBaHHE BBIBOAOB 110 PE3yJIbTaTaM 3KCIEPHUMEHTA C UCTIOIB30BAaHHEM OMOPHBIX
citoB. DopmysMpoBaHie ¢ TOMOIIBIO TTE/1arora 1 BEINOJHEHUE IpaByil 0€3011acHoi paboThI B
lmabopaTOPUUTIPH HCHIOIH30BAHUN XUMHYECKOH TOCY/IBI M 000pYyIOBAHUS.

Mcronp30BaHye Y BBHITIOJIHEHNH y4eOHBIX 3aJaHUH U B IPOIIECCE UCCIIEA0BATEIBCKON
MesITeIbHOCTUHAYYHO-TIOMYJIIPHOM JTUTEPaTypsl XUMHUYECKOTO COJIePKaHUs, CIIPABOYHbIC
MaTepHabl, pecypchl IHTepHeTa, OCyIIecTBICHNE BEIOOPA MO PYKOBOJCTBOM HACTaBHHKA.
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UlaGopaTopHbIe M MpaKTHYeCKHe PadoThl
VIabopamopnvie onvimot.

IB3anmoielicTBHE KUCIIOT ¢ METAJIAMHU.

[TosryueHre HEpaCTBOPUMBIX OCHOBAHUH.
B3anmopelicTBre HepaCTBOPUMBIX OCHOBAaHUH
CKHCIIOTaMH.

IPaznoxxenue ruapokcuna menu(ll) npu HarpeBanuu.
IIpaxmuueckas paboma:

Ne 7. PerieHne SKkCiepMMEHTAIBHBIX 33/1a4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COEIUHEHUI.

\Boiuucnenus
— 10 ypaBHEHMSIM XUMUYECKIX PeaKIInit

IBeITECHEHME OJHOTO METajjia APYTHUM U3 pacTBOpa COJH.

BricTpanBanue pa3BEPHYTHIX MICHMEHHBIX M YCTHBIX OTBETOB C OIOPOH HAa MH(OPMALIIO U3
[yueOHMKaA U CIIPaBOYHBIX MAaTepHAJIOB, IPAMOTHOE HCII0JIb30BaHHE H3YUYEHHOTO TIOHATHIHHOTO
ammapara Kypca XMMUU C UCIIONb30BaHUEM IUIaHA, OTIOPHBIX CIOB, aJITOPUTMA.

Paznes 3. BenecTBo M XUMUYecKHe peaKIuu, 44

Tema 10. Xumuueckue
peakuuu. OcHOBHbIE
BaKOHOMEPHOCTH
XHMHYECKHX peakuuii (44)

[ lonamue o CKopocmu XUMUYECKOLL peaxkyuu. (Dalcmopbz,
eauArowyue  Ha CKopocnib XUMUYECKOU peaxkyuu.
[lonsamue o 2oMO2eHHbIX U ceMmepoOceHHblX peaKyusix.
[ Tonsmue 06 06pamuMblx u Heo6pamuMblx XUMuvyecKkux
peaxkyusx. Ilonsmue o xumuueckom pasHoeecuu.
CMEIMEHU@ XUMUYUECKO2cO0  paABHOBECUsL. @akmopbl,
eaudowyue Ha CKopocmbs XUMUYECKOU peakyuu u
1OJI0IHCEHUE XUMUUECKO20 PABHOBECUS. Kjlaccu¢ukaz4wz
Xumudeckux peakuuﬁ no pasHvlm OCHOBAHUAM.

PaCKpLIBaTL CMBICJT U3y4acMbIX MOHIATHH 1 MPUMEHATD 3TU MOHATUA IPU ONTMCAHNUU CBOICTB
BELLIECTB MUX MIPEBPALLCHUIM.

KnaccuduiupoBaTh XUMUYECKUE PEaKIMHU MO Pa3IMuHBIM NPU3HAKAM.

'YcraHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUUYECKON PEAKLUK OT pa3IudHbIX

(hakTOPOB MOAPYKOBOJCTBOM YUHTEIISI.

IIporHo3upoBaTh BO3MOKHOCTHU IIPOTEKAHUSI XUMUYECKUX IIPEBPAICHUN B Pa3JIM4HbIX
[YCIIOBHISIX TTOCIIETIPEIBAPUTEIFHON paOOTHI.

OnpenensiTh OKUCIUTETh U BoccTaHOBUTENb B OBP.

CoCTaBIIATE JIIEKTPOHHEIHN OallaHC peaKIny.

HpOI/I3BOJj[I/ITL BBIYHCJICHUSA 10O XUMHWYCCKUM YPABHECHUAM I10 AJITOPUTMY.

BricTpanBaTh pa3BEPHYTHIC MUCHBMEHHBIC M YCTHBIC OTBETHI C OMOPOW Ha MH(OOPMAIIHIO U3
[y4eOHHMKa ¥ CIIPABOYHBIX MATEPHANIOB, TPAMOTHO HCIIOJIE30BAaTh U3yUCHHBIN MOHSATHITHBIN
anmnapat Kypca XMMHHUIIOCTIE MPEABAPUTENBHOIO CTPYKTYPUPOBAHUS MaTepHaa.
Mcnonp30BaTh MPH BHITOMHEHUH YICOHBIX 3aJaHAH U B IIPOIECCE HCCIIe0BATEIIECKOMN
JCATCIIBHOCTUHAYYHO-TIOMYJIAPHYIO JINTEPATYPY XUMUYCCKOTO COACPIKAHUA, CIPABOYHBIC
MaTepUabl, pecypcehl FIHTepHETa 10CIe KOHCYIbTALMU € IIEAATOTOM.

IPackpbIBaTh CMBICI H3yYaeMBbIX TIOHSATHH, a TAK)KE CMBICI TEOPUH DIIEKTPOIUTHUECKON
MUCCOLMAMU COMOPOM Ha CXEMBI.

OOBSICHATD TPUYMHBI 3JIEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C OMOIIIBIO I1€/1arora.
CocTaBATh ypaBHEHUS TUCCOLMALUU KHCIIOT, LIEI0YeH U COJel, TIONHbIE U COKpPAIIEHHBIE
MOHHBICypaBHEHNSI XUMUYECKUX PEaKLINii HOHHOTO 0OMeHa.

HJ’IaHI/IPOBaTB 1 OCYHICCTBJIATH HA MPAKTUKE XUMHUYCCKUE OKCIICPUMEHTEI, ITPOBOANTH
Ha6J'IIO)IeHI/IH,JleJ'IaTB BBIBO/JIbI TTO PE3YJIbTaTaM OKCIIEPUMECHTA ITOCJIC HpeHBapHTeHBHOfI
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[paboTBHI.

CrnemoBats mpaBmiIaM 0e30macHoi paboThI B TaOOPAaTOPHH IPH HCIIOTH30BAHUN XUMHICCKON
MoCcybI HOOOPYAOBAHUS 1O KOHTPOJIEM TIE/Iarora.

[Tpou3BOANTD BHIYMCICHUS 110 XUMUYECKUM YPaBHEHUSIM.

BI:ICTpaI/IBaTI) pa3BépHyTLIe MUCbMCHHBIC U YCTHBIC OTBETHI C OHOpOﬁ Ha I/IH(i)OpMaIII/IIO us3
yqeGHMKa HCIPAaBOYHBIX MaTCPUAJIIOB, TPAMOTHO UCIIOJIB30BATh I/I3y‘{eHHblﬁ MMOHSATUMHBIN
armapaTt Kypca XuMHUHIIOCIIC MPEABAPUTEIILHOIO CTPYKTYPUPOBAHUA MaTCpUaia.

M cmonp30BaTh IIPpU BBITIOJTHCHUN y‘-Ie6HI>IX BaHaHI/Iﬁ 1 B Ipouecce HCCJIEI0OBATEIbCKOMN
JCATCIIbHOCTUHAYTYHO-TTOMYJISIPHYIO JIMTECPATYPY XUMHUYCCKOT'O COACPIKaHUA, CIIPABOYHBIC
MaTCpHUabl, pCCYpPChI I/IHTepHeTa II0CJIC KOHCYJIbTallWuM C I€aaroroMm
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9 KJACC

(2 4 B HEnemO, Beero 68 u)

IIpumepHBbIe TeMBI,
PacKpbIBalOLIMe JaHHBIH
pa3aenporpamMmmbl,

U KOJINYECTBO YaCOB,
OTBOJAMMOEHA X U3yYeHHE

OcHOBHOe coep:KaHHe

OcHOBHbIE BU/BI 1eATEJbHOCTH 00yYarOLIUXCH

Pa3gen 1. BenrecTBo u xumnveckue peaknuu (10q)
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IloBTOpEeHue u yriyoJjenue
BHAHMI OCHOBHBIX pa3JeJioB
Kypca 8 kiiacca

(10 u)

[Iepuonuueckuii 3akoH. [lepuonnyeckas cucrtema
xumuueckuxsinemeHToB J1. . Menneneesa. CTpoeHue
ATOMOB.
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB XUMUYECKUX
PIEMEHTOB TIEPBBIX TPEX MEPHUOIOB, KAUs, KATBIHUS U
X COETMHEHUI B COOTBETCTBUU C MOJIOKEHUEM
PIEMEHTOB BIIEPUOIUICCKON CHCTEME U CTPOCHHEM MX
ATOMOB.
Knaccudukarms 1 HOMEHKIATypa HEOPTaHHIECKIX
BeIIecTB(MEKIYHAPOIHAS U TPUBUAIBHAS).
[XuMIgeckue cBOMCTBA BEIIECTB, OTHOCSIITUXCS K
[PA3TTMYHBIM KJIacCaM HEOPTaHMUECKUX COSTUHEHHM.
["eneTnueckast CBSI3b HEOPraHM4CCKUX BCHICCTB.
CTpOCHI/Ie BCIIIECTBA: BUbI XUMHYECKOM CBSI3HM U THUIIBI
KPUCTAIMUECKUX PEHIETOK. 3a8uUcumocms c8oucme
Beyecmeom ux CmpoeHusl.
X IMUUECKUE PEaKIIH. KIacCUPUKAIMSI XUMUUCCKUX
[PEAKIIMUATIO pa3THIHBIM OCHOBAHUSM.
Teopust SMEKTPOTUTUYECKON JTUCCOITUAITUT
/leMoHCTpauuu
. Moaenu KpUCTaTHIECKUX PEIIETOK HEOPTaHUIECKUX
BEIIECTB.

. Kopotkonepuoanast v JyIMHHONIEpUOIHAS
dbopmbillepHoaMYIECKON CUCTEMBI
xumuueckux snemeHnToB M. V1. MenneneeBa

ITpaxkTudeckas pabora Ne8 «Peakunu HOHHOTO OOMeHa»
[MpakTryeckas pabora Ne 9 «KauecTBeHHbIE peakiiny Ha
MOHBIB pacTBope".

KonTtposapHas paboTta Ne6 «nekTpoiaurudeckas

JIHCCoOLMal Ay

IXapakTepH30BaTh XUMHUECKUE STIEMEHTHI IEPBBIX TPEX MEPUOIO0B, KaTHs U KaJIbIUs 110
nxnonoxenuto B [lepuonnueckoit cucreme /. YI. Menzaeneesa ¢ oropoil Ha alnropuTm.
KnaccuduiupoBaTs 1 Ha3pIBaTh HEOPTaHMUYECKUE BEIIECTBA M3YUYEHHBIX KJIACCOB C OMOPOi
HacxeMy, TabJIHIly pacCTBOPUMOCTH.

OnuchIBaTh 00LIME XMMHUYECKHE CBOMCTBA BEILIECTB Pa3IMYHBIX KIIACCOB, TIOATBEPKIATh
CBOICTBA IPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHUI XMMHUECKHUX PEAKLIUN C ONIOPOM Ha CXEMY.
OnpenemnsaTs BUA XUMUYECKOH CBA3M U TUI KPUCTAJUINYECKOH PelIETKY BeIlecTBa ¢ ONOpoi
Hacxemy.

[Iporao3upoBaTh CBOWCTBA BELECTB B 3aBUCMOCTH OT MX CTPOEHHs 1OCie
MpeaBapuTeLHOrO pa3dopa.

BricTpanBaTh pa3BEPHYTHIEC MNCHMEHHBIEC U YCTHBIE OTBETHI C OIIOPOH Ha

MH(OpPMALIUIO U3 YUeOHUKA U CIIPABOYHBIX MaTEPUAIIOB, TPAMOTHO UCIIOJIb30BaTh N3Y4YCHHBIH
MOHATHHHBIN anmapaT Kypca XHMHH.

Mcnonap30BaTh MPH BEINOJIHEHHH Y4eOHBIX 3aJaHUH U B IPOLIECCE UCCIIEI0BATEILCKON
NeATeIbHOCTH HAayYHO-TIOMYJISIPHYIO JJUTEPATypy XUMHIECKOTO COAEPKaHus, CIIPAaBOYHBIC
MaTepHalsl, pecypcsl MIHTepHETa oA pPyKOBOJICTBOM Mearora.

PackpbIBaTh CMBICT TEOPHH SIEKTPOIUTHIECKON qrcconuanui. OOBACHATH IPUYHNHBI

PICKTPOIIPOBOAHOCTH BOAHBIX PAaCTBOPOB;
CocCTaBIIATh YpaBHCHUA JUCCoOMalU KUCIIOT U HICJ'IO’-IGFI, TOJIHBIC 1 COKPAIlICHHBIC
XUMHUYCCKUCYPABHCHUA XUMHNYICCKUX peaK].[I/Iﬁ HOHHOI'0 0OMeHa.

Paszgen 3. HemeTaiibl u ux coeanHenus (24 1)

Tema 3. O6masn
XapaKTepPUCTHKA
XMMH4YEeCKHX 3JIEMEHTOB
\VIIA-rpynnsl. I'ajiorennt

OO1mas xapakTepucTHKa rajnorenos. OcodeHHOCTH
CTPOEHUS aTOMOB ATHX JIEMEHTOB, XapaKTEPHBIE AJISI HUX
creneHn okucieHus. Ctpoenue U Gpu3nuecKue CBOHCTBA

MPOCTBIX BELICCTB — I'aJIOTCHOB. XuMHUYECKHE CBOMCTBA

OOBSCHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOHCTB HEMETAJUIOB U IX COCTMHEHUH B
mpejaenax MajbIlX EPUOIOB U IIIaBHBIX MOArpyIi [leproaguueckoi CuCTEMbl XUMUYECKHUX
PIIEMEHTOB C YYETOM CTPOCHHUS X ATOMOB C UCIIOJIb30BAHUEM CXEMBI.

IXapakTepr3oBaTh PU3NUCCKUEC U XUMUYECKUE CBOICTBA POCTHIX BEIISCTB IaJIOTCHOB
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(4 9) HarnpuMepe XJopa (B3auMoieiicTBUE C MeTalIaMHy, (HampuMepe XJIopa) U CJIOXKHBIX BEHIECTB (XJIOpPOBOIOPOAA, XJIOPHIA HATPHS), CIIOCOOBI
HeMeTaluIaMH - BOJOPOJOM U KHCIIOPOIOM, X ITOJyYeHUs, IPUMEHEHNE ¥ 3HAYCHHE B IPHPOJIE U JKM3HH YeJIOBEKa MOCIe
wenouamu). Xnoposogopox. CoJstHast KUCIIOTA, CTPYKTYypPHPOBaHHS MaTepHala.

XHMHYECKHEe CBONCTBA, noiyueHue, OrnpenensaTs raJoreHuI-HOHBI B pacTBOPE C UCIOJIB30BaHUEM TabIuIbl "XapakTepHble
MpUMEHCHHE. [peaKIy Ha aHUOHBI".

IKauecTBeHHbIE peaKLMK HA FaJIOTeHUI-HOHBI. [TnaHMPOBATh U OCYIIECTBIATH HA MPAKTHKE XUMUYECKHE SKCIICPUMEHTEL, IPOBOIHUTH
leticmauexnopa u X10pogooopooa Ha OpeanHu3m HaOJIIO/ICHNS, JIeTIaTh BBIBOABI TI0 PE3YJIbTaTaM HKCIIEPUMEHTA TI0CIE MIPeIBapUTETbHON
uenosexa.

45



IBaskHeie XJIOPHUABI 1 UX HAXOKICHUE B IIPUPOC.

/leMOHCTpauuu

BreoMaTepHabl: TaOreHbl U UX COCTUHEHHS.
O06pasIbl XJIOPUIOB.

UlaGopaTopHbie U MPaKTHYECKHE PadoThI
VlabopamopHwiil onvim:

IPacrio3HaBaHue XJIOPH/I-HOHOB.

[paboTBHI.

CrenoBath paBmiIaM 0e30macHOI paboTHI B Ta00OPAaTOPHUH MTPU UCTIOJIF30BAHIH XUMHYECKON
MOCyZbI M 000PYIOBAHUS O PYKOBOJCTBOM IIEAArora.

BricTpanBath pa3BEPHYTHIE TMCHbMEHHBIC U YCTHBIE OTBETHI C OIIOPOH Ha HHOPMAIIHIO U3
[yaeOHHUKA U CIIPAaBOYHBIX MAaTEpHaIOB, IPAMOTHO HCIIOIb30BaTh N3Y4YCHHbIA TOHATHHHBIN
annapaT Kypca XUMHH.

Mcronp30BaTh IPH BHIOIHEHUH YY€OHBIX 3aaHUH U B IIPOLIECCE UCCIIEJ0BATEIbCKON
NesTeIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATypy XUMHYECKOTO COAEPKaHus, CIIPaBOYHbIE
MaTepuaisl, pecypcsl MHTEpHETA

Tema 4. O0oman
XapaKTepuCTHKA
XHMH4YEeCKHX 3JIeMEeHTOB
\VIA-rpynnsl. Cepa u eé
coequHeHus (5 1)

OO01mas xapaKTepUCTHKA HIEMEHTOB VIA-TpyIbL.
OCOOEHHOCTH CTPOCHHS aTOMOB THX JJIEMEHTOB,
XapaKkTepHbIe JUIsl HUX CTeneHu okucieHus. CTpoeHue u
(bu3MyecKre CBOMCTBA MPOCTHIX BEIECTB — KUCIOPO/a
M CepBI.

IAJIIIOTPOITHBIE MOAM(UKAIIMY KHCIOPO/a U CEPBI.
IXumuyeckue cBoiicTBa cepbl. CepoBOAOPOI,
cTpocHHe, pu3ndIecKre U XUMHIECKIE CBOMCTBA
(KHACITOTHBIC U

BOCCTAHOBUTEINBHBIC). OKCHIBI CEPHI KaKk
MPEICTaBUTSIUKUCIOTHBIX OKCHIOB. CepHast KUCIIOTA,
(huznueckue

M XUMHUYECKHE CBOMCTBA (00IIHe KaKk
npejicTaBuTeNsIKjIacca KUCIIOT U crieuduyeckue),
MPUMEHEHHE.

CepHUCTast KUCIIOTA.

Xumuueckue peakyuu, rexcaujue 8 OCHoge
NPOMBIULEHHO20 CROCOOA NONYYEeHUS CEPHOU KUCTOMbI.
Conu cepHOi

KHCJIOTBI, KAYECTBEHHAsl peaKys Ha CyJib(aT-uoH.
Haxo>xieHue cepbl ¥ €€ COeAMHEHUH B IPUPOJIE.
Xumuueckoe 3acpsasnenue okpyxcaroueli cpeosi
coeouHeHuaMU cepol (KUCTOMHbIE 00HCOU,
BacpszHeHue 8030yxXa u 6000EM08), Cnocobwvl e2o
npedomepauyerus.

/leMOHCTpauuu
[Komtexmuu (BuzeoMaTepuaibl): cepa U €€ COSTUHEHMS.
OOyrauBaHue caxapa 1o ACHCTBUEM

KOHILICHTPUPOBAHHON CEPHON KHCIIOTBHI.

OOBACHATH 00IIKE 3aKOHOMEPHOCTH B U3MEHEHHUN CBOMCTB JIeMEHTOB VIA-TpyIIs! u

X COeTMHEHU N

C Y4ETOM CTPOEHHMSI UX aTOMOB C ONIOpoH Ha cxemy "M3mMeHeHue paanycos B noarpynmnax”.
IXapakTepr30BaTh (PU3NIECCKUE

U XMMHYEeCKHe CBOMCTBA IPOCTOTO BEIIECTBA CEPHI U €€ COeTUHEHUH (CepOBOOPOIa, OKCUAOB
CepBl, CEpHOI KUCIIOTHI, CyIb(aTOB), CIIOCOOBI UX MOIYIEHUS, TPIMEHEHUE U 3HAYCHHE

B IPUPOJE U )KU3HU YEJIOBEKA C OMOPOH HA CXEMY H ILIAH.

OmnpenensaTs HaIHIHE CyIb(paT-HOHOB B PACTBOPE.

OOBSICHATD CYIIHOCTB 3KOJIOTHYECKHX IPOOIIEM, CBA3aHHBIX C IEPepabOTKOM CoeTMHEHUH
CEpBITIOCIIE CTPYKTYPUPOBAHUS MaTepUaa.

[TmaHMpPOBaTh U OCYIIECTBIAThH HA MPAKTUKE XUMUUECKHE 3KCIIEPUMEHTBI,
MPOBOJUTHHAOIIONEHNS, 1eNIaTh BHIBOBI IO PE3YNIbTaTaM KCIICPUMEHTA.

CnenoBath npaBuiam Oe3omacHOl paboThI B 1a00OpaTOpHUHU IPH UCTIOJIB30BAHUH
XMMHYECKOMIOCY 16 M 000PYyI0BaHHS 10/ PYKOBOJCTBOM II€arora.

[Tpon3BOANTH BEIYUCIECHUS [T0 XUMUYECKAM YPaBHEHHSIM O allTOPUTMY.

Mcrons30BaTh MPH BBINIOJIHEHNH y4eOHBIX 3a/laHUi TEKCTHI yueOHHKa, CIIPaBOYHbIE
Mmatepuaisl ([leppuonndeckyro cucteMy XuMHUecKux 3nemMeHToB [l. M. Menzaeneesa,

[TaOIHITy paCTBOPUMOCTH KHCIIOT, OCHOBAaHUHN U COJIEH B BOJIE, SJIEKTPOXUMUYECKUH PsiJT
HaNpsHKEHUH METAIIIOB).

Mcrionp30BaTh MPH BEINOJIHEHNUH Y4e0-

HBIX 33JaHUI U B IPOLIECCE UCCIIEA0BATENBCKON IEATEIbHOCTH HAyYHO-IIOMYIISIPHYIO JTUTEPATYPY)|
XMMHYECKOT0 COJIEpKaHMs, CIPABOYHbIE MaTepHasbl, pecypcsl MHTepHeTa
MOCJIe KOHCYJIBTAIMH C TIEaroroM
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UlaGopaTopHbIe H NPaKTHYeCKHe PAdOThI
VlabopamopHuvie onvimoi:

OOHapyxeHue cynb(haT-HOHOB.

IB3anmozelicTBue pa30aBlieHHONW CEPHOW KUCIIOTHI C
WUHKOM. Boiuucnenus

[0 ypaBHEHUSM XUMHYECKUX PEaKIHI;
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Tema 5. Oomast
XapaKTepUCTHKA
XUMHYECKHX 3JIeMEeHTOB VA-
rpynmnsl. A3ot, pochop u ux

coeMHEeHHS
(7 4)

OO1m1ast XapakKTepUCTHKa 3JIEMEHTOB V A-

rpymrbl. OCOOCHHOCTH CTPOSHHSI aTOMOB ITUX
PIIEMEHTOB, XapaKTEPHBIE U HUX CTCIICHN
OKHCJICHHS.

IA30T, pactipocTpaHeHHUe B IPHpoe, pu3ndeckue u
XUMHUYECKHE CBOHCTBA (B3aUMOJICHCTBUE C METANIaMU U
HEMETaJJIaMU - KUCIIOPOIOM M BOJIOPOIOM).
KpyroBopora3zora B Ipupo/e.

IAMMHAK, eTo (pu3ndecKre N XUMUICCKIE CBOUCTBA
(OKHCIIeHNE, OCHOBHEIE CBOMCTBA BOJHOTO PacTBOPA),
nonyuenue i npuMeHenne. Conn aMMOHUSA, HX
(bu3MUecKre M XUMHIECKNE CBOWCTBA (pa3okKeHue,
B3aUMO/ICIiCTBHIE

CO IIeNI0YaMH), MpuMeHeHne. KauecTBeHHas peakuus
HAWOHBI aMMOHHS.

\A30THasI KHCJIOTa, €€ (PU3NUECKUE M XUMHUIECKHE
cBOICTBa(00IIME KaK IIPEICTABUTEINS Ki1acca KUCIOT U
crerduaeckue). Asotucras KHCIIOTA.
cronp30BaHNe HUTPATOB W COJMEH aMMOHHS B
KaueCTBE MUHEPAIbHBIX YA0OPEHHI.

Xumuueckoe 3azpaznenue okpysicaiowell cpeosl
coeOuHeHUsAMU a30ma (KUCI0mmubie 00HCOU,
BacpsizHeHUue 8030yXa, NOUYBLL U B000EMOS).

Dochop, arromponusie mooughuxayuu gocgopa,
(bu3HUecKre 1 XUMHYIECKHE CBOWCTBA (B3aNMO/ICHCTBHIE C
MeTaJUIaMH, HEMETAJIIAMU, KOHYEHMPUPOBAHHOU
A30MHOUU CEPHOU KUCTOMAMU).

Oxcun ¢pochopa(V) u pocdopras kuciora, pusmaecKue
M XMMUYECKHE CBOICTBa, nomyueHne. KauecTBeHHas
peakuust Ha hochaT-nOHBI.

Mcnonp3oBanue GocdaToB B KauecTBe

MUHEPaAIbHBIX yAI00peHHi. 3arpsi3HeHne IPUPOTHBIX
BOZOEMOB

bocharamu.

/leMOHCTpauuu

Komnexiun: Gocdop 1 uX COeTUHECHUS.
IB3anMoelicTBUE KOHIIECHTPUPOBAHHOM a30THOM KUCIIOTHI
C MEIIbIO.

OOBSICHATD 00IIIe 3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB 3JIeMEHTOB V A-TpyIIbI 1

MX COEITMHEHUH C y4ETOM CTPOCHHUS X aTOMOB.

IXapakTepn30BaTh GU3HUECKNE U XUMHIECKHE CBONHCTBA MIPOCTHIX BEIIECTB a30Ta U
(bocopa nux coequHeHMI (aMMIaKa, Coleli aMMOHHS, a30THOW KHUCIIOTHI, HUTPATOB,
oKcHza

bochopa(V) u dochoproit kucnotsl, hocdaror), CIOCOOBI UX MOTYICHHUS, IPUMEHEHHE U
BHaYeHHE B IPUPOJIE U )KU3HH YEJIOBEKA C UCIIOIb30BAHHEM CXEMBI.

OmnpenensTb HOHBI aMMOHHMS M (ochaT-HOHBI B PACTBOPE C UCTIOIB30BAHHEM
rabauibl " XapakTepHble peakiuy Ha KATHOHBI U aHUOHBI'".

OOBSICHATD CYITHOCTB 3KOJIOTHYECKUX TPOOJIEM, CBSI3aHHBIX C HAXOXKACHHEM COCAMHEHNH
a3zota U pocdopa B oOKpyKaromeit cpene.

[TraHMpOBATH M OCYLIECTBIIATH Ha MIPAKTHKE XUMHUECKHE SKCIIEPHUMEHTHI,

MIPOBOANTH HAOMIOCHUS, AETATh BEIBO/BI IO pPe3yIbTaTaM SKCIEPHMEHTA.

CrnenoBath npaBuiaM Oe3omacHON pabOTHI B 1a00paTOPHUU NPH UCIIOIb30BAaHUU
XMMHYECKOMTOCY bl 1 000y IOBAHMS.

[Tpou3BOANTD BHIYUCIICHHS IT0 XUMHUYECKUM YPABHEHHSM.

Mcmonp30BaTh MPY BHITOJTHEHUH YIEOHBIX 3aJaHUI TEKCTH y4eOHNKa, CIIPaBOYHbIC
MaTepHalsl (IEPUOAMIECKYIO CHCTEMY XMMHUUYecKHX dmeMenToB J. V. Menzeneesa,
[TabIHIly pacTBOPUMOCTH KHCJIOT, OCHOBAHHUH U COJIEH B BOAE, SIMEKTPOXHUMUIECKHH PAL
HanpsHKeHUI METaIlIoB).

Mcronp30BaTh MpH BEINOIHEHNH YIEOHBIX 3aJaHUH U B IPOIIECCE NCCIIE0BATEIbCKON
NesaTeIbHOCTH HAaYYHO-TIOMYJISIPHYIO JJUTEPaTypy XUMHUIECKOTO COEp>KaHusl, CIIPaBOYHbIC
MaTepHalisl, pecypcsl MIHTepHeTa 1ociie KOHCYIBTAIMH C [Ie1aroroM
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JlabopaTopHble U NPaKTHYeCKUEe PAa0OThI
VlabopamopHyvie onvimoi:
1. B3aumoeiicTBue cojieii aMMOHHS C IIENTOYBIO.

. O3HaKoMIIeHHE ¢ 00pa3maMu a30THBIX M (POCPOPHBIX
yIoOpeHui.

IIpaxmuueckas paboma:
INe 10. [TomyyeHne amMmMuaxa, U3y4eHHE €ro CBOMCTB.

\Boiuucnenusn
— 0 YpaBHEHUSIM XIMHUYCCKHUX PEaKITHiA

49




Tema 6. O0mas xapakTepuc-
THKA XUMHYEeCKHX 3J1eMEeHTOB
IVA-rpynnsl.

Yriepoa u KpeMHMIi H X
cOoeMHEHMS

(8 4)

Yrnepon, aimoTponHeie Moaudukanuu (rpadur, anmas),
[pacTIipocTpaHeHne B IpHpoIe, pr3udecKkue u
XIMHYECKIe CBOWCTBa. Ancoporms. Kpyrosopor
yTIepoaa B MPUPOJE.

Oxcupl yrieposa, ux Gu3n4eckue 1 XUMHIEeCKue
CBOMCTBA (B3aMMOJICHCTBHE C METAJUIaMH, HEMETaJUIaMH,
KOHYEeHMPUPOBAHHOL A30MHOU U CEPHOU KUCIOMAaMUL), UX
IMeliCTBHE Ha )KUBBIE OPTaHU3MBI, NHOIYYEeHUEe

W IpUMEHEHHE. DKoI02utecKue npooiemsl, CesI3aHHbLE
cokcudom yenepooa(lV), eunomesa enobanvhoco
nomenneHus KIUMama, napHuKosblii d¢gexm.

'YTonpHas KUCIoTa U e€ coyd, uX (Ppr3udecKue u
XIMHYECKIE CBOWCTBA, no/IyueHue i

npuMeHeHne. KauecTBeHHas peaknus Ha

KapOOHAT-HOHEI.

Hcnonvsosanue kapooHamos 8 6vimy,

MeouyuHe, nPOMbIULIEHHOCMU, CeTbCKOM

xosaticmee.

Kpemanit, ero pu3ndeckrue 1 XUMAYEeCKHEe CBOHCTBa (Ha
MpuMepe B3aMMOJICHCTBHS C METAJUIaMH M HEMETaJlIaMH),
nosyueHue u npuMeHerue 8 d1eKmpoHUKe.

Coeounenus kpemuus 8 npupode. Odwue npeocmagnenus

060 oxcuoe kpemnusa(lV) u KpemHuesou Kuciome.
Cunuxkamoel, ux UCNOIbL306aHUE 6 ObIMY, Meouyune,
NPOMbBLUILEHHOCTILL.

BaoicHetiwue cmpoumenbHble Mamepuansl.
KepamuKa, Cmekio, yemeHm, OemoH, dicene300emoH.
[ Ipobremvi

0€30naACH020 UCNOIb308AHUS CIPOUMETbHBIX
lMamepuanoee noeceoHesHO HCU3HU.

/leMoHCTpauuu

Monenn KpUCTANTMIECKUX PemETOK anMasa, rpadura,
MOJIEKYJIBI (pyJuIepeHa.

IA1copOILIHst paCTBOPEHHBIX BEIIECTB
AKTHBUPOBAaHHBIM yIiIéM. IIpoTusoras.
[BuneomaTepuansl: CUIMKAaTHAs IPOMBIIIIIEHHOCTb.
Mopenu MOJIEKYJl OPraHUYECKUX BELLECTB.

JlabopaTopHbIe U NPaKTHYeCKUe PA0OThI

OOBSICHATD 00II1e 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3J1eMeHTOB [V A-Tpynmsl 1
MX COEAUHEHUH C YYETOM CTPOEHUS UX aTOMOB.

IXapakTepr30BaTh GU3HIECKNE U XUMUIECKHE CBOHCTBA MMPOCTHIX BEIIECTB yIiIepoaa U
KPEMHHS ¥ UX COETMHEHUH (OKCHAOB YIIIEpOa, yroJlbHOH KUCIOTHI, KApOOHATOB, OKCHIA
KPEMHHS, KPEMHUEBOM KHUCJIOTHI, CHJINKATOB), CIIOCOOBI MX MOTYy4CHHS, IPUMEHEHHE

M 3HaYEHHUE B IIPUPOJE U KHU3HHU YEIJIOBEKa.

OmnpenensaTb kKapOOHAT- U CUIINKAT-

MOHBI B pacTBOpE.

OOBSICHATDH CYITHOCTH 3KOJIOTHYECKHUX POOJIEM, CBA3aHHBIX C HAX0XKAECHUEM YTIIEKHUCIIOTO
ra3aB OKpYy’Karomie cpese.

[TraHMpOBaTh M OCYIIECTBISATH HA MIPAKTHKE XMMHUYECKHIE 3KCIICPUMEHTBI,

ITpoBoaUTH HAOIFOAECHUS, E€TATh BHIBOJBI I10 PE3YIbTaTaM 3KCIEPUMEHTA MOCIIe
MpeaBapuTEIbHON paboTHI.

CrnenoBath IpaBuiaM 0e30MacHON paboTHI B 1TaOOPATOPUH IIPH UCTIONBb30BaHUU
XMMHYECKOMTOCY bl 1 000y IOBAHMS.

Mcronp30BaTh MPY BHITOJTHEHUH yIEOHBIX 3aJaHUI TEKCTH yU4eOHHKA, CIIPaBOYHbIC
Matepuainsl ([lepnogudeckyro cucreMy XuMuueckux snemMenToB [l. V. Menzneneesa,
[TabIHIly pACTBOPUMOCTH KHCJIOT, OCHOBAHHUI U COJIEH B BOAE, SIMEKTPOXMUMHUUCCKHUN PSL
HaNpPsDKCHNH METAJIIOB) MIOCIE KOHCYJBTALNH C TI€AaroroOM.

Mcronp30BaTh IPH BEITOIHEHNH YI€OHBIX 3aJaHUI U B IPOIIECCE NCCIIE0BATEIbCKON
MeATeIbHOCTH HAayYHO-TIOMYJISIPHYIO JJUTEPATypy XUMHIECKOTO COAEPKaHus, CIIPaBOYHBIC
MaTepualsl, pecypcol MHTEpHETA
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VlabopamopHbiii onvim:

KagecTBeHHas peakiys Ha KapOOHAT-HOH.

I Ipakmuyeckue pabomoi:

Ne 11. ITosmyueHre yriaekuciaoro raza U u3y4eHue

er0 CBOMCTB.

Ne 12. Pemenne 3KcriepuMEHTAIBHBIX 33134 [0 TEME
«HemeTamiey.

\Botuucnenus
[0 YpaBHEHUSM XUMHUYECKUX peaKui
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Pa3zgen 2. Mertaiuibl u ux coexnnenus (20 1)

Tema 7. O01mue cBoiicTBa
MeTaJLI0B
(4 1)

OO01ast XapaKTePUCTHKA XUMUAYCCKHUX JIEMCHTOB
—METaJUIOB HA OCHOBAHHU HX MOJIOXKEHHS B
[Teproanveckoil cuCTEMe XUMHUUCCKUX IICMCHTOB
/1. . MenneneeBa u crpoerns aToMoB. CTpoeHne
MeTaIoB. MeTayuinueckas CBsI3b U METAIIMIeCKast
KpUCTALTHYECKas pEIETKA. DICKTPOXUMHYCCKHUI
pAAHANPSDKEHUI MeTaIuIoB. DU3NYECKUE U
XMMHUYECKHE

CBOIMCTBA METAJLIOB (B3aMMOJICCHCTBHUE C
KHCJIOPOJIOM, BOJIOM, KuciotaMu). Obwjue cnocobwvl
noLyueHus.

\memannos.

ITonstmue o KOppo3uu Memaios u OCHOGHbLE CHOCOObL
Bawumel om kopposuu. Cniasel (cmav, YyeyH,
O10pamioMunull, 6POH3a), Ux NpUMeHeHue 8 Obimy
UNPOMBIUAEHHOCTIU.

J/leMOHCTpauuHu

O3HaKOMIIEHHE ¢ 00pa3llaMi METaJUIOB U CIIIaBOB,
MX GU3NIECKIMHU CBOHCTBAMU.

Moienu KpUCTAIUTMIECKUX PEETOK

MeTaoB. BuneomaTepuansl: KOppo3us

METaNIoB.

JlabopaTopHble U NpaKTHYecKue padoThl
Vlabopamopmvie onvimol:

O3HakoMJIeHHE ¢ 00pa3liaMy CIUIABOB METaJUIOB.
3aBUCHMOCTH CKOPOCTH PEaKIIMU MEeTaJljIa C KHUCIOTOH
OTTIPHPOIBI METAIIA.

\Boiuucnenusn
M0 YpaBHEHUSIM XUMHUYECKUX PEaKINH.

IPackpbIBaTh CMBICIT HU3y4aeMbIX IOHATHH U MIPUMEHSATH ITH NOHATHS [IPU OMUCAHUU CBOICTB
BELLIECTB U UX MPEBpAILECHUH.

OOBSICHATD 00IIe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB-METAIIJIOB

MX COETMHEHUH C y4ETOM CTPOCHHUS X aTOMOB.

IXapaKkTepr30BaTh CTPOCHUE METAIIIOB, OOIIHE PU3UIECKUE U XUMHUECKHE CBOWCTBA
METaIoB.

IXapakTepr30BaTh 00IIHe CIIOCOOBI MTOTYICHHS METAIUIOB ITOCIIE

CTPYKTYpHUpOBaHUsI MaTepHuaa.

CrnenoBath npaBuiaM 0e30MacHON paboTHI B 1TaOOPATOPUH ITPH UCTIOIb30BaHUU
XUMHYECKONIOCYIBI U 000PYIOBAaHUS.

ITpon3BOANTD BEIYUCIICHHS IT0 XUMHYECKAM YPaBHEHHSAM.

Mcrnonb30BaTh MPY BHINOJHEHUH YYEOHBIX 3aJaHUI TEKCThI y4eOHHKa, CIIPaBOYHbIC
Mmatepuaisl (Ilepuonndeckyro cucteMy xummuueckux anementos J1. . Menneneesa,
[Ta0OJIMILy paCTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJIEH B BOJIE, SIIEKTPOXUMUYECKUH PsJT
HanpsHKeHUI METaIlIoB).

Mcronp30BaTh MpH BEINOIHEHUH YI€OHBIX 3aJaHUI U B TIPOLIECCE HCCIIEI0BATEIbCKOM
NesITeIbHOCTH HaY4YHO-TIONYJIAPHYIO JINTEpaTypy XUMHUECKOTO COJCPKAHUS, CIIPABOYHBIE
MaTepHabl, pecypchl IHTepHETa mociie npeiBapuTeIbHON KOHCYIbTAIlUU C IIe1aroroM

Tema 8. Baxkneiiimne

MeTaJLIbI M HX COeTHHEHUsI
(16 4)

[lenounsie Metasibl. [TonoxeHnue B
[leproauueckoi cucTeMe XUMUYECKHUX JIEMEHTOB
/1. 1. MenaeneeBa, ctpoeHue aromoB. HaxoxxneHnue
B TIPUPOJIE.

Du3HYeCKUe U XUMIYECKUE CBOMCTBA (HA IIPHMEpe

HaTpuss M Kanus). OKCHIOBI M THIPOKCHUABI HATpUS W

OOBSICHATD 00IIIe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB-METAJIJIOB B IPyIIax
MUX COEMHEHUN C Y4ETOM CTPOEHMS UX ATOMOB.

XapaKTepI/ISOBaTB (1)H3H‘I€CKI/IC M XUMHUYECKHE CBOMCTBA IIPOCTBIX BEMIECTB METAJIJIOB U UX
COeMHEHNUH (OKCHIOB, THAPOKCHUIIOB, COJIEH) C OTTOPO Ha CXEMY, CHOCOOBI HX TOITy4eHHS,
MpUMEHEHNE ¥ 3HaYeHHUE B IPUPOJIE U )KU3HHU YETIOBEKA.

Pacrio3HaBaTh ¢ MOMOIIBIO KAUECTBEHHBIX PEaKIMi HOHBI METAIIOB (MarHUsl, ATIOMHHUSL,
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kanusi. [IpuMeHeHHe [IENOYHBIX METAJIOB W HX
COECTMHEHNI.

[[lenoyHO3eMEeNbHBIC METAJIBI MAaTHUMA 1 KaJIbLIHH,
ctpoeHue aromoB. llonmoxxenue B Ilepuogmueckoit
cucteMe XxuMudeckux syemMeHTtoB [[. . Menneneera.
Haxoxxnenue B mpupone. dusznueckue U XUMHUUECKHE
CBOMCTBA.

IBaxuewnme COETMHEHUSA KaJbIUs (okcun,
THIPOKCHA, cou). JKécmrocmb 60061 u cnocobwvr eé
ycmpanenus.

LIMHKa, KeJIe3a, MeJIN) C UCII0JIb30BaHNeM TaluIbl " XapakTepHble peakiuy Ha KaTHOHBI'.
[TnaHMpOBATE U OCYIIECTBIATH HA IPAKTHKE XUMUYECKHIE IKCIISPUMEHTEL,

[IPOBOIUTE HAOIIIOACHNSL, IETATh BHIBOABI I10 PE3YJIbTaTaM dKCIEPUMEHTA.

CrenoBath paBmiIaM 0e30MacHOI paboTHI B Ta00PaTOPHUH MIPH UCTIOJIB30BAHINH XUMHYECKOH
TOCyIBl ¥ 000pyIOBAHUS.

[Tpon3BOANTE BEIYKUCIICHUS 110 XUMHYECKHM YPaBHEHUSM.
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IAmomunuit. [Tonoxenue B [lepuonnueckoii
crucTeMe XUMHIeCKuX 35eMeHToB /1. 1.
Menneneea, ctpoeHuearoma. Haxoxxaenue B
npupone. dusnueckue u

XMMHYECKHE CBOWCTBA. AMGOTEPHBIC CBOWCTBA OKCHU/IA
MTUIPOKCUIA.

DKeneso. Ilonoxenue B Ilepuoguueckoit cucreme
xuMudeckux dnmemMeHToB /. 1. Menneneena,
cTpoeHHeaToMa. HaxoxmeHue B mpHUpoze.
Dusnyeckre U XMMU4YecKre cBoiictBa. OKCHIBI,
rupokcuanl U comu xene3a(ll)

m xene3a(Ill): cocras, cBolicTBa U noyueHue.

J/leMOHCTpauuHu

IB3auMopelicTBUE HATPUS C BOJOU.

OkpanBaHue MJIaMeHH HOHAMH HATPUSI U KaJusl.
OkparMBaHue MJIaMeHH HOHAMH KallbIIUs.
IB3anmoielicTBHE OKCH A KAJIBIUS C BOLOM.
BreoMaTepraibl: TOpEHHE KeJie3a B KUCIIOPOIe H XIIOPeE.

JlaGopaTopHble M IpaKTHYECKUE PAd0ThI
VIabopamopHuvie onvimoi:

O3HaKoMJIeHHE ¢ 00pa3namMy ATIOMHHUS U €T0
CrIaBoB. AM(OTEpHBIE CBOICTBAa I'MPOKCHAA
QITFOMUHMUSL.

KadecTBeHHbIE peaKkIMy Ha HOHBI XKeJle3a.
DKEcTKOCTh BOABI M METO/BI €€ YCTPAaHEHHUS.

I Ipaxmuyeckue pabomoi:

Ne 10. Pemenne skcriepuMEHTANIBHBIX 337124 MO TeMe
«Metauibly.

\Boiuucnenus
MO YpaBHEHUSM XUMHUYCCKUX PEaKIHIiA

BeicTpauBath pa3BEPHYTHIE MMCHbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH HAa HHPOPMALIHIO U3
[yaeOHHUKA ¥ CIIPAaBOYHBIX MAaTEpHaIOB, 'PAMOTHO HCIIOIb30BaTh N3YYCHHbIA TOHATHHHBIN
annapaT Kypca XHUMHH.

Mcronp30BaTh IPH BHIOIHEHUH Y4€OHBIX 33JaHUH U B IPOLIECCE UCCIIE0BATEIbCKON
NeATeIbHOCTH HAayTHO-TIOMYJISIPHYIO JTUTEPATypy XUMHIECKOTO COAEPKaHUs, CIIPABOYHBIC
MaTepuasl, pecypcsl IHTepHeTa

Pazmen 3. IlepBoHaYaIbHBIC XUMHUYECKUE MMOHATHS 00 OPraHUYeCKUX BeliecTrax, 104

Tema 9. [lepBoHauaIbHBIE
XUMHWYCCKUC ITOHATHS 06
OpraHUYECKUX BEIIECTBAX

OO0mme npencraBieHus 00 OCOOCHHOCTSAX COCTaBa U

CTpOCHUA OpraHn4eCKux COGHI/IHGHI/Iﬁ yriaepoaa.
HepBOHa‘IaHLHHe MOHATUSA 00 OpPraHn4eCKux
BE€HOICCTBax

KaK O COCAMHCHUAX Yyrjepoaa (MCTaH, JTaH,

OOBSICHATD TPUYMHBI MHOTOO0PA3Msl BEIIECTB, MITFOCTPUPOBATH B3aUMOCBSI3b
HEOpPTaHMYECKUX COCAMHEHHUH yIiiepoa i OpraHMYeCKUX BEIIECTB I10JI PyKOBOACTBOM
[YIHTEIS.

OOBSICHATD YCIIOBHS 0€30IIaCHOTO MCHOJIB30BaHMUS BEIIECTB M XUMUUYECKUX PEaKHi B OBITY.
IXapakTepr30BaTh pojb XUMHHU B PA3JIMYHBIX cepax NesITeNbHOCTH JIIoAeH,
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STHUJICH, |0CHOBHBICBECIIICCTBA U MAaTCPHAJILI, IPUMEHSIEMBIC B )KU3HU COBPEMEHHOI'O YEJIOBEKa.

AIlCTUJICH, ITAHOJ, TJHUICPHH, YKCYCHas KHCIIOTA).
Hx

cocmas U Xumudeckoe cmpoeHue. K/zaccu(])ukauuﬂ
Op2caHu4ecKux eeujecme. ITonsaTre 0 OMOJIOrHYECKU

Ba’XHbIX

BCLICCTBAX: JXUpaAX, 6em<ax, yriesoJax — U UX POJIn
B

JKU3HHU YCJIIOBCKA. MamepuaﬂbHoe eouUHCmeo
OpcaAHUYeCKUxX

U HeopeaHuyeCcKux coeOuHeHul.

[TpupoHbIE UCTOYHUKHU YTIEBOIOPOAOB (YToJib,
[PUPOJHBII Ta3, HeTh), MPOAYKTHI X HEPepadOTKH, UX
POJIb B OBITY ¥ IPOMBIIIJICHHOCTH.

Pa3gexn 4. O606menne matepuana o Kypcy «Heopranmaeckas xumus»(4 1)
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Tema 10. Xumusa u
OKpYyKarolascpena, 14

HoBbie MaTepuainsl U TeXHOJIOTHU. BeliecTa u
MaTepHalbl B IOBCEIHEBHOM KU3HU Y€JIOBEKa. XUMUSA U
3mopoBbe. be3omacHoe HCmoap30BaHNE BEIIECTB

1 XUMHIYECKUX pPEeaKIuii B OBITY.

(OCHOBBI HKOJIOTHYECKOM IPaMOTHOCTH.

XMMUYECKOE 3arpsI3HEHUE OKPYKAIOILEH CpeIbl
(penenbHO oIrycTUMas KOHIICHTPAIUS BEIIECTB

— TTJIK).

Poj1h XMMHM B PEIICHUH 3KOJOTHICCKUX IPOOJIeM

XapakTepu30BaTh poJb XUMHUHU B PA3JIMYHBIX cepax JIesITeNbHOCTH JII0AEH,

OCHOBHBIC BEIIECTBA 1 MaTEPUAIIBI, IPUMEHSEMBIC B )KU3HH COBPEMEHHOT'O YEJIOBEKa.

. OOBACHATH yCIIOBUS 0€30IaCHOTO HCIIOJIB30BAHUSI BEIIECTB M XUMUYECKUX PEaKLuii B ObITY
IAHaTTM3UPOBATh ¥ KPUTHUECKH OLICHUBATH HH(OPMAIIHIO O BIWSHUHU ITPOMBIIUICHHOCTH,
CEIILCKOT'0 XO35HCTBa, TPAaHCIIOPTa U Ip. Ha COCTOSIHUE OKPY KAIOLIEH Cpe/bl.

'YMeTh OKa3bIBaTh IEPBYIO MOMOIIb ITPU XUMUYECKHX OJKOTax U

OTpaBICHUSIX.

[TpuHUMATE ydacTHe B 00CYXICHUH MPOOIeM XUMUIECKOH 1 SKOJIOTHIECKOH

O0001eHre MaTepraa no
Kypcy «Heopranuueckas
AMHS», 39

O0001ICHNE ¥ CUCTEMATH3AIIHS TI0 KypCy
«Heoprannueckas XUMHI»

HATIPABJICHHOCTH, BEICKa3bIBATh COOCTBCHHYIO MO3UIIHIO IO MTPOOJIEME U Mpe/iaraTh
BO3MO>KHbIE ITyTH €€

[PEIICHHSC OTTOPOii Ha HH(POPMAIIHIO U3 yYeOHUKA U CIIPABOYHBIC MaTECPHUAIBI, PECYPCHI
Murepuera
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

8 KJIACC

Xumus. 8 kinacc/I"abpuensn O.C., Octpoymos WN.I'., Cnaakos C.A.,
AxunonepHoe oomectBo «M3narensctBo «lIpocBemenue»;

Xumus 8§ kinace. Xumus 8 knacc: yueOnuk / O. C. I'abpuenss. — 8-e
u3n. npepad. — M. : [Ipoda, — 2019 1. 287 c.[1] c.: ni. -
(Poccuiickuii yueOHUK).

ISBN 978-5-358-21272-5

9 KJIACC

Xumust. 9 knacce/I"abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A.,
Axumonepnoe o6mectBo «M3natenbctBo «IIpocBermienue;
Xumus 9 kiace: yueOnuk / O. C. I'abpuensiH. — 7-e uzz. npepad. —
M. : Ipocda —2019 . 319, [1] c. un. (Poccuiickuii yueOHHK)

ISBN 978-5-358-21507-8

METOAUYECKHUE MATEPHUAJIBI JI51 YUUTEJIA

8 KJIACC

1. B momours mkonasHOMY yuutento. M. 0. ['opkoBenko
«IToypounsie pa3paboTku o xumun kK yueonukam: O. C.
INabpuensna; H. M. Conuna, M. I1. Canuna; I'. E. Pym3utuca, ©. T
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®denpamana» 9 xnacc. «Bako», Mocksa 2005 .

2. B momoms abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB
«Xumus». [TocoOue aiist MKOJILHUKOB CTAPIINX KIIACCOB U
noctymnaromux B BY3s1. JIpoda, Mocksa 2005 r.

3. B nomomus aburypuenty. P. A. Jlunun, B. A. Monouxko, JI. JI.
AnpnpeeBa «Xumusi». J{is MIKOJBHUKOB CTAPUINX KJIACCOB U
noctymnaronux B BY3s1. Teopernueckue ocHOBbI. Bompockl.
3amaun. Tectsl. [log penakmnueit npodeccopa P. A. Jlununa 3 — e
u3nanue, ucrpasiennoe. [Ipocda, Mocksa 2004 r.

4. T'abpuensn O.C. IIporpamma kypca xumuu 11t 8-11 kiaccoB
o0mieoOpazoBarenbHBIX yupexaeHuid. — M.: JIpoda;

5. Tl'abpuensu O.C. Xumus: 8 Kiacc : y4eOHHUK IS
obmieo0pazoBaTenbHBIX yupexaeHuid. — M.: JIpoda.

6. ['a6puensu O.C. M3yyaem XUMHUIO B 8 KJI.: TUAAKTHUYECKHE
marepuaisl / O.C. 'abpuensn, T.B. CmupnoBa. — M.: biiuk mutoc
7. I'abpuensu O.C., Buckoboitnukosa H.II., furykoBa A.B.
HacTtonpHas kHura yunrens. Xumus. 8 ki.: Meroauueckoe
nocobue. — M.: [Ipoda;

8. I'adbpuensu O.C., Pynos H.H., TonkynoB B.1. Xumuaeckwii
SKCIIEPUMEHT B iKoue. 8 kinacc. — M.: Ipoda

9. MunucrepcTBo obpazoBanus Poccuiickoin @enepanuu.
[IporpaMMmel 151 06111€00pa30BaTENbHBIX YUPEXKICHUNH. XUMHUS § —
11 xmaccel. -3-e nu3nanue, crepeorurnoe - Mockga; Jlpoda, 2002 r.
(ctp. 26 — 37).

10. PaGouas nporpamma. Xumusi. kK YMK O. C. I'abpuensina
JlaGupunt. py. M3narensctBo "Bako" 2016 1.

11. ®enepanbHOr0 KOMIIOHEHTA TOCYJAPCTBEHHOTO CTAHAAPTA
obmiero oopazoBanus o xumun (Yacte 1. OcHOoBHOE 001IICE
oOpa3oBaHme) JyIsi OCHOBHOM 00111€00pa30BaTeIbHOM MIKOJIBI B
COOTBETCTBHH C CYILIECTBYIOIICH KOHIEMIUEH XUMUIECKOTO
oOpazoBaHusl.

12. Xumust: 8 ki1acc: KOHTPOIBHBIE U IPOBEPOUHBIE paOOTHI K
yaeonnky O.C. 'abpuensna «Xumus. 8 kimace» / O.C. ["'abpuensH,
I1.H. bepe3kun, A.A. YmakoBa u ap. — M. : Ipoda;

13. Xumus 8 knacc. Xumus 8 kiacc: yaeOnuk / O. C. 'abpuensH. —
8-e u3n. mpepad. — M. : llpoda, —2019 1. 287 c. [1] c. : ui. -
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(Poccwuiickuii yueOHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnumax 8 — 11 kiaccel. CripaBouHoe mocodue.
ABtop — coctaButenb A. E. Haconosa 10 — e uznanue,
crepeorurnnoe. [Ipoda, Mocksa 2007 r.

9 KJIACC

1. B nomoup mkonasHOMY yuutento. M. 0. ['opkoBeHnko
«IToypounsie pa3paboTku 1mo xumun K yueonukam: O. C.
l'abpuensna; H. . Conuna, M. I1. Canuna; I'. E. Pynsurtuca, @. T
®enpamana» 9 xnacc. «Bako», Mocksa 2005 r.

2. B momomts abutypuenty. O. C. I'abpuensH, U. I'. Octpoymos
«Xumusy». [TocoOue A NIKOIBHUKOB CTapIIUX KJIACCOB U
nocrynatonmx B BY3s1. JIpoda, Mocksa 2005 .

3. B momouis abutypuenty. P. A. Jlunun, B. A. Monouko, JI. JI.
AnpapeeBa «Xumus». Il IIKOJIBHUKOB CTApIIMX KJIACCOB U
noctynaronux B BY3s1. Teopernueckne ocHOBbI. Bompocsl.
3anmaun. Tectol. [lon penaknueit mpodeccopa P. A. Jlununa 3 — e
u3aaHue, ucrpasienHoe. [poda, Mocksa 2004 r.

4. TI'abpuensu O.C. IIporpamma kypca xumuun i 8-11 kiracco
o01eo0pa3oBaTeNbHBIX yupexxaeHuid. — M.: Jlpoda;

5. Xumus 9 knace: yuebnuk / O. C. ['aGpuensia. — 7-e uz. npepad.
— M. : lpoda — 2019 1. 319, [1] c. un. (Poccuiickuit yaeOHUK)
ISBN 978-5-358-21507-8

6. I'abpuensn O.C. M3yuaeM XUMHIO B 9 KII.: TUAKTUYECKHE
matepuaisl / O.C. 'abpuensn, T.B. CmupHoBa. — M.: bauk mtoc
7. I'abpuensu O.C., BuckoOoitnukona H.II., fnrykoBa A.B.
HacronbHas kaura yunrtens. Xumusd. 9 ki1.: Metoaudyeckoe
nocobue. — M.: [Ipoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.. Xumunueckuit
AKCIIEPUMEHT B miKoJe. 9 kimace. — M.: Jlpoda

9. MunuctepcTBo obpazoBanus Poccuiickoit denepanuu.
[Tporpammer asist 0011€00pa30BaATENBHBIX YUPESKIACHUN. XUMUS 8 —
11 xmaccel. -3-e u3nanue, crepeorurntoe - Mocksa; JIpoda, 2002 r.
(ctp. 26 — 37).
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10. Pa6ouas mporpamma. Xumus k YMK O. C. I'abpuensna
JlabupwunT. py. U3narensctBo "Bako" 2016 r.

11. ®enepanbHOro KOMIIOHEHTA FOCYAAapPCTBEHHOTO CTaHAapTa
obmero oopazoanus mo xumuu (Yacte 1. OcHOBHOE 0011ICE
oOpa3oBaH¥e) i1 OCHOBHOHM 00I111€00pa30BaTEIbHOM IIKOJIBI B
COOTBETCTBHUH C CYILIECTBYIOIICH KOHLEMIUEH XUMUYECKOTO
o0Opa3oBaHMUs.

12. Xumust: 9 kitacc: KOHTPOJIBHBIE U POBEPOYHBIE paOOTHI K
yuebnuky O.C. I'abpuensna «Xumust. 9 kmace» / O.C. ['abpuensH,
I1.H. bepeskun, A.A. Ymakosa u ap. — M. : [Ipoda;

13. Xumus 9 xnacc: yueonuk / O. C. I'abpuensH. — 7-¢ u3f. npepaod.
— M. : Ipoda — 2019 1. 319, [1] c. mn. (Poccuiickuii yaeOHUK)
ISBN 978-5-358-21507-8

14. Xumust B Tabnunax 8 — 11 kmaccel. CripaBodHoe mmocooue.
ABtop — coctaButenb A. E. Haconosa 10 — e uznanue,
crepeorurnnoe. J[poda, Mocksa 2007 r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

8 KVIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/
3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiit nys
YUUTEIS] XUMUU U OMOJIOTHUHN)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10
_klass_2 chasa v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xmacc)

9) http://chemistry. narod.ru XuMuK.py: caliT 0 xumuu

10) https://skysmart.ru/articles/chemistry

11) Iloptan Beepoccuiickoit onummnuaibl IKOJIbHUKOB.
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http://rusolymp.ru/

12) Pycckuii o6pa3oBaTenbpHbIN mopTai. http://www.gov.ed.ru
13) ®enepanbHblil poccuiickuil 0011e00pa3oBaTeIbHbIN MOpTAIl.
http://www.school.edu.ru

14) ®enepanbHblii nopran «Poccuiickoe oOpazoBaHUe».
http://www.edu.ru

15) Hopran xomnanuu «Kupumt u Medonuiiy. http://www.km.ru
16) O6pazoBaTenbHBIN MOpTaAT «Yuebday. http:// www.uroki.ru

17) Kypnan «Kypbep obpazoBanus». http://www.courier.com.ru
18) XKypnan «Bectauk o6pa3zoBanusi». http://www.vestnik.edu.ru
19) Uznatensckuii nom «IIpodxuauray. http://www.profkniga.ru
20) Uzmarensckuit nom «1 ceHTsOpsi». http:// www.1september.ru
21) ®ecruBanb nenarorudeckuii uaei «OTKPBITHIN YPOK»
(u3matenbekuii 1om «1 ceHTaOps»). http://festival.1september.ru
22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unarepuet nmoptan [Ipolllkony.pyhttp://www.proshkolu.ru/
25) http://www.mon.gov.ru MUHUCTEpCTBO 00pa30BaHus U HAYKU.
26) Caiir CIAM I'MA: PELLTY BIIP, OI'D, EI'D, I'BD u LIT.
https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/
3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://lwww.zavuch.info/methodlib/136/30956/ (caiiT mst
YUUTEIS] XUMUU U OMOJIOTHUHN)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10
_klass_2 chasa v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) Iloptan Beepoccuiickoit onummnuaibl IKOJIbHUKOB.
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http://rusolymp.ru/

12) Pycckuii o6pa3oBaTenbpHbIN mopTai. http://www.gov.ed.ru
13) ®enepanbHblil poccuiickuil 0011e00pa3oBaTeIbHbIN MOpTAIl.
http://www.school.edu.ru

14) ®enepanpHblii nopran «Poccuiickoe oOpa3oBaHUe».
http://www.edu.ru

15) Hopran xomnanuu «Kupumt u Medonuiiy. http://www.km.ru
16) O6pazoBaTenbHBIN MOpTaAT «Yuebday. http:// www.uroki.ru

17) Kypnan «Kypbep obpazoBanus». http://www.courier.com.ru
18) XKypnan «Bectauk o6pa3oBanus». http://www.vestnik.edu.ru
19) Uznatensckuii nom «IIpodxuauray. http://www.profkniga.ru
20) Uzmarensckuit nom «1 ceHTsOpsi». http:// www.1september.ru
21) ®ecruBanb nenarorudeckuii uaei «OTKPBITHIN YPOK»
(u3matenbekuii 1om «1 ceHTaOps»). http://festival.1september.ru
22) https://elementy.ru/catalog?type=39

23) Unrepuet nopran [Ipolllkony.pyhttp://www.proshkolu.ru/
24) http://www.mon.gov.ru MUHUCTEPCTBO 00pa30BaHUs U HAYKH.
25) Caiir CIAM I'MA: PELLLY BIIP, OI'D, EI'D, I'BD u LIT.
https://sdamgia.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

1) TexHrUYeCKHE CPECTBA OOYUCHHUSL:

1.TeneBu3op (¢ AMaroHaJIbIo YKpaHa He MeHee 72¢M)
2. [lepcoHanbHbIN KOMIBIOTED

3. Kononku

4. ITpunTep nazepHbIN

2) [leyaTtHas mpOIyKIIHS:
1. IlpaBuia TeXHUKH 6€30MaCHOCTH (CTEH/1 SKCIO3UIIMOHHBIN)
2. Ileproanyeckasi cucTeMa XuMUYECKHX teMeHToB J[.1.
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MeneneeBa (CTEH1 SKCIO3UIIMOHHBIN )

3. PacTBopuMOCTH COJICH, KMCJIOT U OCHOBaHHH B BOJIE (CTEH/I
AKCIO3UIIMOHHBIN )

4. IlpaBua noBeeHUs 00YYAIOIINXCS B KAOMHETEe XUMHUHU (CTEH]
AKCIO3UIIMOHHBIN)

5. [IpaBuina noBeneHus: oOyyaroIUXcs B KaOMHETEe XUMUU
(MHCTPYKTAXKH ISl TPAKTHYECKUX padOT U JTA0OPATOPHBIX OIBITOB),
6. JleMOHCTpallMOHHbIE TAOIHIIBI IO XUMHH

7. IeMOHCTpallMOHHBIE TUTAKATHI 110 HEOPraHUYECKOM XUMUHU

8. KomIIeKT NopTpeToB XUMHUKOB

3) Cnenmanu3upoBaHHas yaeOHass MeOeb:

1. JIocka ayauTOpHasi C MAarHUTHOM MOBEPXHOCTBIO U C
MPUCTIOCOOTICHUSMH ISl KPETIJICHUS TaOJuIl, KapT

2. CTOa 1eMOHCTPAIMOHHBIN (M3 JBYX CEKIUH)

3. Cton muChMEHHBIH /Ui yuuTens (B KIIACCHOW KOMHATE U B
1a00paHTCKOM )

4. CTonbl ABYXMECTHBIE YYCHUUECKHE B KOMILJIEKTE CO CTYIbSIMU
5. Cryn ansa yaurenst

6. lllkadp! ceKMOHHBIE A1 000PYIOBAaHUS B JIAOOPAHTCKOM
7. llkad BHITSHKHON

8. CreHka nikosibHas

9. PakoBuHa-Molika

10. Tym60uka

11. Crenn KJIaCCHBIN YTOJIOK

12. Ceii¢ 11 XpaHEHUsI peaKTUBOB

OBOPYJAOBAHME Ui TPOBEJAEHUS ITIPAKTHYECKUX
PABOT

VY4eOHo-npakTH4YecKoe U yueOHO-1abopaToOpHOE 000pYyAOBaHNE

1) ITpuGopsl, HAGOPBI MOCYABI U TA0OPATOPHBIX MPUHAIEKHOCTEH
TSt XAMUYECKOTO SKCIIEPHUMEHTA

OOmiero Ha3HAUEHUS:

1. HarpeBarenbHble IpUOOpHI (COUPTOBKA)

2. Jlocka JUIst CYIIKU TOCY/IbI
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2) JleMOHCTpalOHHbIE

1. HaGop mocyapl U IpUHAIICKHOCTEH IJIs1 IEMOHCTPAIIMOHHBIX
OIIBITOB 110 XMMUU

2. HabGop mocyapl ¥ IpUHAAIICKHOCTEH J1J1s1 BHITTOJTHCHHS
MPAKTUYECKUX PAOOT MO XUMUH

3. lllTatuB A1 1EMOHCTPAIIMOHHBIX Mpooupok [1X-21

3) Cneunanu3upoBaHHbIe TPUOOPHI U araparhbl
1. Atmmapar (mpuGop) sl MOTyYESHHS Ta30B
2. [Ipubop st cobrpanusi U XpaHEHUS ra30B

4) KoMIuiekTsl 11 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
3aHATHI IO XUMUU

1. Habop mocyibl v MpUHAICKHOCTEH ISl Y4eHUYECKOTO
JKCIIEPUMEHTA

2. HaGop 6aHok 1151 XpaHeHust TBepbix peakTuBoB (30 — 50 M)
3. HaGop cxiisiHok ((pr1akoHOB) 111 XpaHEHUSI paCTBOPOB PEaKTHBOB
4. Habop npobupox (ITX-14, I1X-16)

5. HarpeBarenu npu6ops! (ciuptoBku (50 M)

6. [Tpubop 114 mosTyueHus ra3on

7. ltaTuB nabopaTopHblidi xumuueckuid HJIX

8. HabGop mocybl U1 IEMOHCTPAIIMOHHBIX U 1a00PaTOPHBIX
OTIBITOB

9. KoMIIeKT BOPOHOK KOHYCOOOpa3HbIX

10. KommieKT BOPOHOK IUJIMHAPUYECKUX

11. BopoHka aenuTenbHas IWIMHIPUYECKAS

12. BopoHka KkanenbHas

13. KommiekT kK010 KOHUYEeCKHX

14. KomrmuieKT Koja0 KpyrioJOHHbBIX

15. KommuiekT ko6 MiI0CKOAOHHBIX

16. KommiekT MeH3ypoK

17. KOMILJIEKT XUMHUYECKUX CTAKaHOB

Hcnonb3yroT A NpoBeASHUS pa3IunYHbIX XUMUUECKHUX OTIepaliyii.
18. KoMILIEKT LIUJIUH]IPOB:

19. KoMmiaekT mmareseil 1 10KeK IS BEIIeCTB:
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20. KoMIUJIeKT METAIITHYECKUX U3JIETUH I JEMOHCTPALIMOHHBIX U
J1a00pPaTOPHBIX OIBITOB: 32)KUM BHHTOBOM, 30KHM TPY>KHHHBIMH,
32)KUM TIPOOMPOYHBIN, JIOKKA JJIsI CXKUTAHUS BEIICCTB

21. HabGop CTeKJISTHHBIX TPYOOK

22. Habop uznenuii u3 papdopa u dasHca: CTynka ¢ IECTHKOM
Nol,Ne3, Turenb HU3KHWI, Yalia BeIlIapUTENIbHAS, TPEYTOJIbHUK IJIsI
T Neb.

5) Mopenu
KoHcTpyKkTOp 7151 COCTaBICHHS MOJICKYJT

6) HarypanbHble 00bEKThI KOJUICKIIUH

. AmoMuHUI

. Boiokna

. KameHHBI1 yronb U NpoayKThl €ro nepepadoTku
. Kayuyk

. Merasuibl U CIu1aBsl

. MuHepaibsl ¥ TOpHBIE IOPOJIbI

. Hedtb n BakHeiimme npoyKThl ee mepepadboTKu
. [Iimactmaccer

. Torumso

10. YyryH u ctanb

11. [lIxana TBepIOCTH

O 0 1O\ DN W=

7) PeakTuBbl

1. Kucnora constHas

2. Habop Ne 3 BC «lllemouny
Kanus rugpokcun

Kansuus runpoxcuy

Harpus ruapokcun

OtnenbHO:
I'mppoxenr aMMoHus
I'mppoxcun menu
I'unpoxkcun 6apust
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3. OkcuIbl METAIOB:
Oxkcun Gapust

Oxkcun XKenesa (II)
Oxcua AJTIOMUHUSA

4. Metanibl:

AnroMuHuH (TpaHyIibl)

Keneszo BoccTaHOBII. (ITOPOIIIOK)

Hunk (rpanysl)

XKene3o Metannuueckoe BOCCTAaHOBICHHOE BOJIOPOAOM

5. Habop Ne 6 C «Opranndeckue BEIIecTBa
I'excan

I'mroko3a

['munepun

dopmannH

MypaBpuHas KUCIIOTa

Kucnora ykcycnas

OTIensHO:
Hedtp
AHWINH

6. HaGop Ne 7 C «MuHepanbHble y100pEeHUs»
AMMOHUI cynbdaT

Kanuit xnopuctsii

Kapb6amun (MmoueBuHa)

HatpueBas cenutpa (HaTpuii a30THOKHUCIIBII)
Cynepdocdar rpaHnyTMpOBaHHBIN
Tpunarpuiidocdar rpaHyIMpOBaHHBIN

OtnenbHO:
dochoputHas Mmyka
Cymnepdocdat npoctoit
Kanuiinas cospb
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7. Habop Ne 8 C «AoHHUTEI»
AHHOHUT
Karnonur

8. Habop 11 C «Conu 111 AEMOHCTPALMOHHBIX OIBITOBY
AMMHaxk 0e3BOIHBIN

AMMOHUH YITIEKUCIIBIN

Kanuit yrnekucisiit

Kanuit yrnekuciblii KUCIIbIi

Kamnii pocdopHokucbIii

Kanbiuit hocopHOKHUCITBIIHM

Kanbuuii pochopHOKHUCIBIN 0THO3aMeIIEHHBII

Harpuit yrnexucnbiii

Harpuii hbochopHokucnpiii 12-BoHbII

9. Habop Ne 12 BC «Heoprannyeckue BemecTna Jjs
JEMOHCTPALIMOHHBIX OIBITOBY

Kanuii oauctelit

Kanuii )xene3anctocuHepoucTbiii 3-X BOJIHBIN
Kanuit xene3ucTocuHepoaAnCThIi

Kaymit poranucteii

Kanmit GpomMuCTbIit

Harpuii cepHOKuCIBIN

Harpuit yrinexucisiit

Hatpuii propuctsiit

Cepa mounoTas

10) Ha6op Ne 13 BC «["anoreHuapn»
Jlntuit XJI0pUCTHIN

AMMOHUH XJIOPUCTHIN

bapnii xnopucTsiii

’Keneso xynopHoe 6-BOAHOE

Kanmnii xnopuctslii

Kanbumii xnopucterit

Marnuit XJIOpUCTBIN

Menp nByXnopucTas 2-BoiHas
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Harpuit xsopucrsiii
[{uHK XTOpHUCTHII

OTOensHO:
Xnopun 6apust
XJ10pu aTtOMUHUSA

11. Ha6op Ne 14 BC «Cynbdatsl. Cynbhutsl. Cynbhuasn
AJIOMUHUHN CEPHOKUCIIBII
AMMOHUN CEpPHOKUCIIBIN

Kenesa cepHOKUCI0€E 7-MH BOJHOE
Kanuii cepHOKHUCIIBIA KUCITBIN

Kanuii cepHokucibii

Kanbuumii cepHOKUCIBIN 2-BOAHBIN
Kymnopoc xene3nsiit

Kynopoc Mennbriit

Kynopoc nuHKOBBIH

Marnuii CEpHOKUCIBIA 7-MHW BOJTHBIN
Harpuii cepauctsiii

Harpuii cepHOKUCBIN O€3BOTHBII

12. HabGop Ne 16 BC
AOMMHUI TpaHyJINPOBAHHBIN
XKemneso (III) oxcun

Kenezo kapOOHMIBHOE

Menp (II) oxuce

[{nHK TpaHyIMpOBaHHBIN

13. HabGop Ne 17 C «Hutpatbi»
AMMOHUM a30THOKUCIIBIN
Bapwuit a30THOKUCIIBIN

Kanuit a3oTHOKUCTBIN
Kanpmuii a30THOKUCIBIN
Hatpuit a30THOKHCIIBIN
Cepebpo a30THOKHCIIOE
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14. Habop Ne 18 C «Coeaunenust xpoma
AMMOHUSA IByXPOMOBOKHCIIBIM.

Kanust 1ByXpOMOBOKHCTBIN

Kanust xpomMoBOKUCIIBIT

15. Habop Ne 19 BC «CoenuHeHUsT MapTraHiia
MapraHua 1ByOKUCH
Kanuit MapraHiioBoOKHUCIbIi

16. Ha6op Ne 21 BC «Heopranudeckue BeniecTBa»
Kanpuus okuch

Mens (I1) ceprokucas

Mens (I1) yrinekucnasi oOCHOBHas

Harpuii yrinekucnblit

Hatpuit yrinexkucislii Kuciabli

OTtnenbHO:
LluHK a30THOKUCIBIN
CBuHeI a30THOKHCIIBIN.

17. Habop Ne 22 BC «MHIuKaTOps»
MeTuoBbIi OpaHXeBbIi, HHAUKATOP
®deHondTanenH, HHAUKATOP

18. Marepuaisr:
AKTHBHUPOBaHHBIN YTroJb

Bazenun

Kanbuus kapbonat (Mpamop, Men)
[Tapadun
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