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Pabouass mporpamMma 1o XMMHHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHMsI COCTaBJIeHa Ha OCHOBe TpeOoBaHMI K pe3yJsibraram
OCBOCHHSI OCHOBHOI 00pa30BaTeIbHON MpPOrpaMMBI OCHOBHOTO
oomrero oOpa3oBaHUs, MIPEICTAaBIICHHBIX B denepanpHOM
rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHJApTE OCHOBHOI'O OOIIETO
oOpazoBaHUsI, ¢ YUYETOM pacHpene€HHBIX 110 KjaccaM MPOBEPsIeMbIX
TpeOGoBaHUN K pe3ynbTaTaM OCBOCHHS OCHOBHOII 0Opa3oBaTeIILHOU
MIporpaMMbl OCHOBHOI'O 0O0IIero oOpa3oBaHUs U  DJIEMEHTOB
COJIepIKaHUsl, MPEJICTABICHHBIX B YHHBEPCAJIbHOM KOIU(UKATOpE
110 XUMHH, a TaK)Ke Ha OCHOBe [IpuMepHOi mporpamMMbl BOCIIMTAHUS
o0ydJaromuxcs MpU IMOJTyYEeHHH OCHOBHOTO O0mIeTo oOpa3oBaHUS U
¢ yu€rom Konuenmum npenonaBaHusi y4eOHOTrO HpeameTa
«Xumus» B oOpaszoBaTelbHBIX  oOpraHu3zanusx Poccuiickoi
denepanun, peadu3yloONUX OCHOBHBIE 00meoOpa3oBaTeIbHBIC
nporpammbl  (ytB. Pemennem Kosutermm  MuHODpocBemieHuUs
Poccun, nporokonor 03.12.2019 N I1K-4BH).

NOACHUTENIBHAA 3AMNMNCKA

PaGouas mporpamma  gaéT TIpeIcTaBICHHE O IMEJAX, OOImeH
CTpaTeruu 06y‘IeHI/IH, BOCIIMTAaHUA W Pa3sBUTUA o6yqa}omnxcsl
cpenctBaMu  y4eOHOTO TpenMeTra «XHUMHS»; YCTaHABIUBaeT
o0si3aTeIbHOE  TIPEIMETHOE  COJICpIKaHHe, npeaycMaTpuBacT
pacripezieieHle ero I0 KilaccaM W CTPYKTYpPHUpPOBAaHHE €ro o
pa3zmenaM MW TeMaM Kypca, OIIpeliesisieT KOJHUYECTBeHHBIE U
Ka4eCTBEHHBIC XapaKTEPUCTHUKH COACp KaHUs; HaET pacupeleiICHUue
y4eOHBIX YacoOB MO TEMaTHYECKHM  pa3laeilaM Kypca |
IOoCIACAOBATCIIbHOCTh HUX U3YUCHHUA C y‘IéTOM MCKIIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX CBA3EH, JOrMKH y4eOHOTr O Mpoliecca, BO3PaCcTHBIX
OCOOCHHOCTEH O0YyJarOIIUXCs; ONpeaesieT BO3MOXKHOCTH MpeaMeTa
JUIsl peanu3zauuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHSI OCHOBHOU
o0pa3zoBaTebHOW OpPOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, a Tak)Ke TpeOOBAaHUN K pe3yJbTaTaM OOYyYEeHHsT XUMHUH
Ha ypOBHE LieJIel U3y4YeHUs IIpe/- MeTa U OCHOBHBIX BHJOB y4eOHO-
IMO3HABATEIIBPHON JESTEIIFHOCTH YYEOHBIX JAEHWCTBHH YYEHHKA I10
OCBOCHHIO YUYEOHOTO COJIEPIKaHUSI.

OBLLAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «XMMMUA»

Bkmang ywebHoro mnpenmera «XHMHsS» B JIOCTHIKEHHE LeleH
OCHOBHOTO 00Imiero oOpa3oBaHHsA OOYyCIIOBIEH BO MHOTOM
3HAYCHWEM XMMHUYECKON HayKu B II03HAHUM 3aKOHOB IIPHUPOIEI,
B Pa3BUTHUH NMPOU3BOJMUTEIILHBIX CHJI OOIIECTBA U CO3IaHUU HOBOM
06a3bpl MaTepHUaIbHON KyJIbTYPHI.

XuMHsT  KaK ~ 2JI€MEHT CHCTEMBl ECTECTBEHHBIX  HaykK
pacnpoctpaHuia CcBOE BIHMSHME Ha Bce OOJIACTH YEJIOBEYECKOTO



CyIIECTBOBAaHMsA, 3ajJajla HOBOE  BHIAEHHME  MHpa, CcTala
HEOTHEMJIEMBIM KOMITOHEHTOM MHUPOBON KYJIBTYPBHI,
HEOOXOOMMBIM YCJIOBHEM JKH3HHM OOIlecTBa: 3HAHUE XHMHUHU
CIIy>KAUT OCHOBOH U (pOpMHUPOBAHUSI MHUPOBO33PESHUS UEIIOBEKA,
ero IpeACTaBICHUH O MaTepUAIILHOM €JIMHCTBE MHPA; BaXKHYIO POJIb
UTPAIOT bopmupyemsbie XUMHEH MIpEeJICTaBIICHUS o
B3aMMOIIPEBPAICHUSIX DSHEPTUM U 00 DSBOJIONUH BEIIECTB B
MIpUpoOJe; COBpPEMEHHAasi XUMHUsS  HampaBJieHa Ha  peElIeHHE
riao0anbHBIX TPOOJIEM YCTOWYHMBOTO pPA3BUTHSI YEJIOBEYECTBA —
CBIPBEBOIA, SHEPreTUYECKOH, OUIIEBOH M DKOJOTUYECKOU
0e30ImacHOCTH, TPOOIEeM 3APaBOOXPAHCHUS.

B ycnoBusix Bo3pacraromiero 3Ha4€HNsI XUMHUHU B KU3HUA OOIIIECTBA
CYHIIECTBEHHO IIOBBICHJIACH POJb XHUMHUYECKOro oOpa3zoBaHus. B
MJaHe coUuaau3allid OHO  SIBISETCS OJHHMM W3  yCJIOBHI
bopmupoBaHusi HHTEJIEKTAa JIMYHOCTH W TapMOHUYHOro &

pa3BUTHSA.
CoBpeMEHHOMY YEJIOBEKY XUMHUYECKHUE 3HAHUS HEOOXOIUMBI JJIsl
npuoOpeTeHus O0ILIEKYJIBTYPHOTO YPOBHS, ITO3BOJISIOIIETO

YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO YyYacTBOBAaTh B
MHOTOOOpPa3HOW >KM3HHM OOIIECTBA, JUISI OCO3HAHUS BaXXHOCTH
pa3syMHOIO OTHOUICHUSI K CBOEMY 3/I0POBBIO M 3I0POBBIO JIPYTUX, K
OKpYy Karolle MpupoaHOI cpejie, Uil TPaMOTHOIO HNOBEJAEHUS NPU
HUCHOJIb30BAHUHU PA3IUYHBIX MAaTE€pPUAJIOB U XUMHUYECKUX BEIIECTB B
IOBCEJHEBHOMU JKU3HU.

Xumuyeckoe 0O6pazoBaHHEe B OCHOBHOM IIKOJIE SIBJISIETCSI 0A30BBIM
110 OTHOIICHHWIO K CHCTEME OOIIEeT0 XHUMHYECKOro OOpa3OBaHMUSI.
ITooToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaju3yeT
npucyuipe oOleMy XHMHUYeCKOMY OOpa30BaHHUIO  KIIIOYEBbIS
IIEHHOCTH, KOTOPBIE OTPAXKAIOT TOCYIapCTBEHHBIE, OOIIECTBEHHbBIE U
WHIUBUIyaJbHbIE ITOTPEOHOCTH. DTHUM OIPEAEISIeTCs] CYIIHOCTH
o01eil ctpaTernno0y4deHusl, BOCIUTAHUSI U Pa3BUTHSI O0YUYarOLINXCsI
Cpe/ICTBAMH yUEOHOTO MpeaMeTa « XUMUS.

HN3yuenue npeaMera: 1) cnocoOCTByeT peanuzanuu
BO3MOXXHOCTEH JUJIsl caMOpa3BUTHSI M (OPMHPOBAHUS KYJBTYPHI
JIMYHOCTH, €€ 0o0meil 1 GyHKIIUOHAIFHONW TPaMOTHOCTH; 2) BHOCHUT
BKJIaJ B (OPMHUPOBAHHWE MBIIIJICHUSI U TBOPUYECKHX CIIOCOOHOCTEH
HOJPOCTKOB, HaBBIKOB UxX CaMOCTOSITEIIbHOU y4eOHOH
JACATCIBbHOCTH, OKCIIEPUMECHTAJIIbHBIX nu HCCICO0BATCIBCKHUX
yMeHHﬁ, HeO6XOIII/IMBIX KakKk B HOBCGHHCBHOﬁ JKU3HH, TaK MU B
npodeccnoHanbHON JesITEeIbHOCTH;

3) 3HAKOMHUT CO CIENM(UKON HAYUHOrO MBIIIJIEHHS, 3aKJIa bIBAET

OCHOBBI IICJIOCTHOTO B3TJIsJla Ha CIWHCTBO HPHUPOJIBI M YEJIOBCKA,
SIBJISICTCST OTBETCTBCHHBIM 3Tarom B popmupoBanun
€CTeCTBEHHOHAYYHOUW TPaMOTHOCTH ITOJPOCTKOB; 4) CIOCOOCTBYET
(opMHUPOBaHHIO IEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHO-HAYYHBIM



3HaHMUSIM, K TpUpoAe, K YEJIOBEKY, BHOCHT CBOW BKJIaJd B
9KOJIOTHYECKOE 0OPa30BaHNE IKOJIHHUKOB.

HaszpanHble HampaBiaeHHs B OOyUYEHMH XHUMHH OOCCIECUHBAIOTCS
cnenuUKONW  COAEpIKaHMUSI  NpeaMeTa, KOTOPBIH  SIBIISICTCS
MeJIarOTMYeCcK  aJlaliTHPOBAHHBIM OTPa)XKCHHEM 0a30BOM HayKu
XUMHHU Ha ONpeNeNEHHOM dTame €€ pa3BUTHA.

Kypc xumMuum OCHOBHOM IIKOJBI OPUEHTHUPOBAH Ha OCBOEHHUE
00y4JaloIMMHUCSI OCHOB HEOPraHWYECKOW XWUMHHM W HEKOTOPBIX
MOHSITUH W CBEACHHWH 00 OTHCIBHBIX OOBEKTaX OpraHu4YecKoi
XUMHH.

CTpyKkTypa conaepkaHus TmpenMera chOpMHUpOBaHa Ha OCHOBE
CHUCTEMHOI'O MoJXo4a K ero m3ydeHnto. ConeprkaHue CKIIAIbIBACTCS
U3 CHUCTEMBl MNOHATUH O XHUMHYECKOM D3JIEMEHTE M BEIISCTBE U
CHUCTEMBI MHOHSITUH O XHUMHYECKOW peaknuu. OO6e >TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl IO HOPHHIHUILY MOCJIEI0BATEILHOIO
pa3BuUTHUsI 3HAHUH HAa OCHOBE TEOPETUYECKUX IIPECTaBICHUMI
Pa3HOro YpPOBHSI: aTOMHO-MOJICKYJIIPHOTO YYEHHsI KaK OCHOBBI
BCErO €CTEeCTBO3HAHUsA, ypoBHs Ilepumonmueckoro 3axkona J[. .
MeHngeneeBa Kak OCHOBHOTO 3aKOHAa XHMHWH, YUYEHHUSI O CTPOECHUU
aToma u XUMHUYECKOMH CBsI3H, npeacTaBICHUN 06
JIEKTPOJIMTUYECKON  OHUCCOLUMAMM BEIIECTB B  pacTBOpax.
TeopeTtuueckue 3HAHUS paccMaTpuBarOTCs Ha OCHOBE
SMIOUPHUYECKHA MOJYYSHHBIX M OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS
MOCJIEAOBATEIIBHO OT OJHOTO YPOBHS K JPYIrOMY, BBIITOJIHSS
(pyHKIIMN OOBSICHEHHUSI U TPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U
BO3MOXHOCTEH  NPaKTUYECKOr0 MPHUMEHEHHUS U  MOJydeHHUs
U3yYaeMBbIX BEIIECTB.

Takas  opraHuszanus  CcoAepkKaHHUs  Kypca  CIIOCOOCTBYyeT
MPEACTABJICHUI XMMUUYECKOM COCTaBJSIIOIIEH HAy4YHOW KapTHUHBI
mMupa B JIOruke e€ CcuCTeMHOW 1npupoasl. Tem caMbim
oOecrieunBaeTcsi BO3MOXXHOCTh (DOPMHUPOBAHUS y OOYyUAIOIINXCS
IIECHHOCTHOTO OTHONICHHWS K HAyYHOMY 3HAaHHI0O W METOoJam
IMO3HAaHUs B Hayke. BaxHO TakXe 3aMeTUTbh, YTO OCBOCHHUE
coleprKaHUsl Kypca NPOUCXOAUT C NIPUBJICYEHUEM 3HAHUN U3 paHee
U3y4YEeHHBIX KypcoB: «OKpy>KaroUuii MUup»,

«buonorus. 5—7 xnacce» U «Pu3uKa. 7 Kiracc.

LEIN U3YHEHMA YHEBHOIO MPEAMETA «XUMUA>

K HampaBJIeHUIO IIEPBOCTEIICHHON 3HAYMMOCTH MHPH pPeain3alluu
obOpa3zoBaTenbHBIX (QYHKIUH TIpeaMeTa «XUMHS» TPATUIIHOHHO
OTHOCAT (OpMHpPOBAHHWE 3HAHUA OCHOB XHMHUYCCKOU HAyKH Kak
obmacTn COBPEMEHHOTO €CTECTBO3HAHMS, HPaKTHYCCKOMN
JCSITEJIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEGHTOB MHPOBOM
KyJIbTYpbl. 3ajadya MmpeaMeTra COCTOUT B (POPMHUPOBAHUHU CUCTEMBI
XUMHUYCCKHUX 3HAHUN — BaXKHCUIIHUX (PaKTOB, MOHSTHH, 3aKOHOB U
TEOPETUISCKHUX ITOJIOKEHUH, JOCTYITHBIX 00001IeHn



MHPOBO33PEHYECKOI'0 XapakTepa, sS3blKa HAayKH, 3HAHUHW O Hay4HBIX
METOJaX H3y4YCHHUs BEIIECTB M XMMHYECKHX PEaKIHil, a TaKKe B
(GopmupoBaHMM W pPa3sBUTHH YMEHHH M CIIOCOOOB JI€STEIIHLHOCTH,
CBSI3aHHBIX C IUIAHUPOBAaHHEM, HAOIIOJIEHHEM U IIPOBEJACHUEM
XUMHUYECKOTO JKCIEePHUMEHTa, COOJIIOICHUEM NpaBMII OE30I1acHOTO
oOpalleHus ¢ BEeIIeCTBaMH B [IO-BCEIHEBHOM )KU3HU.

Hapsiny ¢ »TuM 1enum uW3ydeHHs IMpeaMeTa B HporpaMmme
YTOYHEHBI U CKOPPEKTHPOBAHBI C YUYETOM HOBBIX IPUOPHUTETOB B
CHUCTEME OCHOBHOTO 00mIero oOpa3zoBanusa. CeronHs B oOpa3oBaHUU
0co00 3HauMMO#l mTpHu3HAETCS HAIPABICHHOCTH OOydYeHHs Ha
pa3BUTHE W  CaMOpa3BUTHE JIMYHOCTH, (QoOpMHUpOBaHHE €&
WHTEIUICKTa W 00meit KynbTypsl. OOydeHHEe yMEHHIO YUYUTHCA U
NPOIOJDKATh CBOE 0Opa30BaHUE CAMOCTOSTEIbHO CTAHOBUTCS OJHOM
W3 BAXKHEUINX (QYHKIUNH YYSOHBIX IIPEIAMETOB.

B cBsi3u ¢ 5TUM OpU H3yYeHHH IpeAMeTa B OCHOBHOM IIKOJE
JOMUHHUPYIOIIee 3HaYCHUE NPUOOPEIIN TaKHe LEeIH, KaK:

e (Qopmuposanue WHTEJJIEKTYalIbHO pa3BUTOM JIMYHOCTH,
TOTOBOM K caMoOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbHOMY MIPUHSITHIO pelIeHuit, cnocoOHOM

aganTUpPOBATHCH K 6LICTpO MCHAIOMUMCA YCIOBUAM KU3HU;

e  HAIpPaBJICHHOCTh OOYYEHHUs] Ha CHCTEMAaTH4YEeCKOE MNpUOOIeHNE
ydqamuxcs K CaMOCTOSITEJIbHOM IO3HaBaTCIbHOM ACATCIBHOCTH,
HAy4YHBIM METOJaM II03HaHUs, (POPMHUPYIONIMM MOTHBAIIUIO U
pa3BUTHE CIOCOOHOCTEH K XUMUH;

e oOecrnedyeHHWe YCIOBUM, CHOCOOCTBYIOIIMX HPHOOPETECHUIO
0o0yJaromuMucs OITbITa pa3zHooOpa3Hoit JIeATEIILHOCTH,
IIO3HAHHUA HW CaMOIIO3HAaHHs, KIKYCBBIX HAaBBIKOB (KJ'I}O'—IeBI)IX
KOMIIETEHIIM), MMEIOUIMX YHUBEpPCAJIbLHOE 3HA4YCHHUE LIS
pa3IWYHBIX BUJOB AESTEIbHOCTH;

e (QopmupoBaHHe yMEHHH OOBSICHITH M OICHUBATH SIBJICHUS
OKpY’)KaIoIllero MHpa Ha OCHOBAaHWM 3HAaHUHW U  OIBITA,
TIOJIYYCHHBIXIIPU U3YUYCHHUU XUMHNHU,

. ¢opmupoBaHue y 00y4arOIIMXCSI TYMaHUCTUYECKUX OTHOIICHH,
IIOHUMAaHHUsI LIECHHOCTHU XHMHYCCKHUX 3HaHUN JJI51 BBIpa6OTKI/I
9KOJIOTUUECKH I1€JIECO00Pa3HOTO MOBEIEHUS B OBITY U TPYIOBO
ACATCIIBHOCTU B MHCIAX COXpPaHCHUSA CBOCTO 3I0pPOBbA H
OKpY>Karoleu nNpupoaHOM Cpeambl;

e Dpa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M CaMOBOCIIMTAaHHIO Ha OCHOBE YCBOCHHUS
00IIeYeIOBeYeCKUX II€HHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY
BBIOOPY TIPOGUIIST ¥ HATPABJICHHOCTH alIbHEHUIIIEro oO0ydeHusI.



MECTO YYEBHOIO MPEAMETA «XMMUA~» B YHEBHOM MNTAHE

B cucreme oOmero oOpaszoBaHmsa «XuUMHUsS»  OpH3HAHA
00s13aTeNbHBIM Y4YeOHBIM NIPEJIMETOM, KOTOPBIH BXOJUT B COCTaB
npeaMeTHor obiiactu « EcTecTBEHHO-HAyYHBIE ITPEIMETHD.
Y4eOHbIM naHoM Ha e& wulydeHue otBeneHo 136 yuyeOHBIX
4acoB — IO 2 4 B HeXeNI0 B 8 1 9 Ki1accaXx COOTBETCTBEHHO.
Jist kaXkaoro Kiacca NpeaycCMOTPEHO pe3epBHOE yueOHOe Bpems,
KOTOpoOe MOXET OBITH HCIIOJIb30BAHO y4aCTHUKaMHU
obOpa3oBaTeIbHOTO npornecca B EeJsIX dopmupoBanus
BapHaTHUBHOM COCTAaBJISIIOIICH COJIEp>KaHUsI KOHKPETHON padouei
nporpaMMmbl. Ilpm »Tom oOs3atenbHass (MHBapHWaHTHAs) dYacTh
colepKaHHUs IIpeMeTa, YCTAaHOBJIEHHas NPUMEpPHOH pabouei
mporpaMMoi, ¥ BpeMs, OTBOJUMOEC Ha ¢& W3Y4YCHHUEC, JOJDKHBI OBITh
COXpaHEHBI MTOJIHOCTHIO.
B crpykrype paboueii mporpaMMmsl Hapsily C TOSICHUTEIBHOM
3aIIMICKON BBIJICJICHBI CIICAYIOIINE Pa3eiIbl:
® [LUIAHUpYEMbIE pe3yJbTaThl OCBOCHHUS Y4YEOHOTO MpeaMeTa
«KXUMUSD — JJMYHOCTHBIC, METANIPCIAMETHBIC, IPCAMETHLBIC,

e cojepkaHHE y4eOHOro npeamera « XUMHUsD» 110 ToJlaM OO0ydeHUsT;

® IIpUMEpPHOE TEeMAaTHYECKOE IJIaHUPOBAHHE, B KOTOPOM JETAIU3H -
POBAaHO coJEpKaHUE KaKJ0M KOHKPETHOUN TE€Mbl, yKa3aHbl KOJIH-
YEeCTBO 4YacOB, OTBOJAMMBIX Ha €€ M3y4YeHHE, U OCHOBHBIC BUIbI
y4eOHOH JesITeIbHOCTH ydeHHKa, (OpMHUpPyEeMble IPHU U3YyUYECHHUHU
TCMBI, HpI/IBeI[éH IepCUCHDb I[eMOHCTpaL[PIIZ, BBITIOJIHACMbBIX Y4YH-
TeJIeM, W NEPEeYeHb PEKOMEHIYEMbBIX JIa0OpaTOPHBIX OIBITOB M
MIPAKTHYECKNUX paboT, BHIITOJIHSIEMBIX yUAITUMHUCS.



COAEPXAHWE YYEBHOIO MPEAMETA «XUMWNA»

8 KJIACC

I'IepBOHaqaanble XUMUYHECKHME MOHATUA

Ilpeamer xumuu. Poap xumMum B XKU3HU 4esioBeka. Tema u
BemlecTBa. @duU3MUYECKHE CBOICTBAa  BEIISCTB. ATrperatHoe
coctosiHue BemiecTB. [loHATHE O MeTonax ITO3HAHUSA B XUMHH.
Xumuss B cuctemMe HaykK. UmcTele BemiectBa B cMmecu. CriocoOnl
pa3leicHusI CMECeH.

ATOMBI W MOJICKYJIbl. XUMHYCCKHEC DJJIeMCHThl. CHUMBOJIBI
XUMHUYECKUX IJIEMEHTOB. [IpocThie M CIOKHBIC BEelIeCcTBAa. ATOMHO-
MOJICKYJISIDHOE YUCHHE.

Xumudgeckass ¢Qopmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHUX
3JI€MEHTOB. 3aKOH MOCTOSIHCTBa cocTaBa BemlecTB. OTHOCUTEJbHAS
aTomHasi Macca. OTHOCHTEeIbHass MOJICKYyJIsIpHas Mmacca. MaccoBas
IOl XUMHYECKOTO DJIEMEHTA B COCIMHCHUH.

dusnyeckne U XUMHYECKUE SBICHHUI. XUMHUYCCKast pPEeakIus U
e€ Tpu3HaKu. 3aKOH COXPaHCHUS MacCChl BEUISCTB. XHUMHUUCCKHUE
ypaBHeHus. Kitaccudukaiyss XUMUYECKUX PCaKIIHi (COCTUHCHUS,
Pa3I0KeHUsI, 3aMCIIICHUsI, OOMCHA).

XUMHUUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU IOCYI0H,
C mpaBWJIaMu pabOThl B JladopaTopuu M NpuEMamu oOpalleHHs C
1abopaTOpHBIM  O0OpyJZIOBaHHEM; HW3YYEHHE ¢  OIHCaHHE
(pm3muecknx  CBOWCTB OOpa3lOB HEOPTaHWUYECKHX  BEIISCTB;
HaOmroneHue (¢Gu3uydeckux (MJIaBJICHHWE BOCKa, TasHHE JIbJIa,
pacTupaHme caxapa B CTYNKe, KHIICHHUE W KOHJICHCAIlHsI BOJIbI) U
XUMHAYECKHX (TOpeHHE CBEYH, NMPOKAIIMBAHUE MEIHOW ITPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCIIOTOH) SBJICHUH, HAOIIOACHHUE |
OIIMCaHuce IIPU3HAKOB IPOTECKAHUA XUMHUYECCKUX peaKHI/Iﬁ
(pa3noxeHHEe caxapa, B3aWUMOJCHCTBHE CEPHOW KHCIOTHI C
xjopuaomM Oapwusi, pasznoxkeHue ruapokcuaa wmeau(ll) mpu Ha-
TpeBaHWU, B3aUMOJIEHUCTBHE kKelie3a ¢ pacTBopom costu meau(1l)); us-
ydeHue CchnocoOOB paszaenieHusi cMecedl (C MOMOIINBI0 MarHuTa,
¢pumeTpOBaHWE, BRIMAapUBAHUC, IUCTUWUISAIINS, XpoMmarorpadus),
[MPOBEJICHUE OYHMCTKU IMOBAPEHHOM COJM; HAOJIOJACHUE W OIMCAHHE
pe3yJbTaTOB NPOBEICHHUS OIbITA, WLUIIOCTPUPYIOUIETO 3aKOH
COXpaHCHUS MAacCBhI; co3JaHue MoJieJier MOJICKYIT
(IIapocTep>KHEBBIX).

BaHelwme npeacTaBUTE/IM HEOPraHUYECKMX BELLECTB

Bos3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopon — aJieMeHT u
mpocToe  BemlecTBo. HaxoxxaeHwe  Kuciaopoga B IPUPOJIC,
duznueckne U XUMHUYECKHE CBOMCTBA (peakmuu ropeHus). OKCUIbI.
IIpumenenue xkuciopoma. CnoocoObl TOJNyYeHHUS KHCJIOpoJia B



JabopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor Kmciopoma B
npupojie. O30H — aJuIoTpOoITHAS MOTUPHUKAIHS KUCIOPOIa.

TeroBoit Pp(PeKT XUMHUIECKOU peakIiIni, TEPMOXUMHUUICCKHE
YpaBHCHUS, DK30- U DHIAOTCPMHUUCCKUE PCaKIHU. TOIUITMBO: YyroJib U
MeTaH. 3arpsi3HCHHE BO3JlyXa, YCUJICHUEC IMapHUKOBOro nddekra,
pa3pyIieHne 030HOBOTO CJIOS.

Bomopon — »ameMeHT U mpoctoe BemlecTBo. Haxoxaenue
BOJIOpOAa B HOpHUponae, (PU3NIECKHe W XHUMHUYECKHE CBOUCTBA,
OpUMEHEHHE,CTOCOOBI moydeHusa. KHucIoThI u comu.

KomuuaecTBo BeliecTtBa. Moiib. MolsipHast Macca. 3aKkOH ABOTaapo.
Monsipusiii 006EM ra3oB. Pacd&Tsl Mo XUMHUYECKUM YPaBHCHUSIM.

dusznueckue cBolcTBa BOAbl. Boma Kak pacTBOPUTEINb.
PactBOoprl. HaceimenHbsle W HEHACBHINICHHBIC  PacTBOPHIL.
Pacmeopumocms eewyecmeé 6 6ode.l MaccoBasi 10Js1 BelllecTBa B
pactBOope. Xumuueckue cBoiicTBa BOJbl. OcHoBanus. Ponp
pacTBOpPOB B NPHUPOAE M BIKHU3HHU dYelIoBeKa. KpyroBopoT BOIBI B
npupojse. 3arpsi3HEHHE TPUPOMHBIX Boxa. OxpaHa W OYHCTKaA
IIPUPOAHBIX BO.

Krnaccudukammst Heopranmdeckux coeauHeHHuH. OKCHUIIBL.
Kiaccudukanuss  OKCHIIOB: coneobpa3yromure  (OCHOBHEIC,
KHUCIIOTHBIE, aMOTEpPHBIC) u HECOoJICOOpa3yIoIue.
Homenknatypa oKcuA0OB (MEXIyHapoJHasi W TpUBHAJIBHAas).
du3uyeckue W XUMHYSCKHE CBOWCTBa OKCHUIOB. I[lomydeHue
OKCHUIOB.

OcHoBanusi. Kitaccudukaiiusi  OCHOBaHUIM: meEnoYn |
HEpPaCTBOPHUMBIC OCHOBaHMUSI. Howmenxknatypa OCHOBaHUH
(MexxnyHaponHas MW TpuUBHaNIbHas). PHU3HMUYECKHE U XUMHUYECKHE
cBolicTBa ocHoBaHUU.IlosmyueHue oCHOBaHUH.

Kucnorel. Kinaccudukamnus kucior. HomeHkiIatypa KHUCIOT
(MexxayHapoaHasi U TpUBHUanbHasA). PU3NUECKHE U XUMHUYECKHE
cBoiicTBa kuciaoT. Psjg akruBHocTtn MetaiuioB H. H. bekerosa.
TToxydeHue KUCIOT.

Comu. Homenkiatypa coseit (MexxayHapo gHast 1 TPUBHAIBHAS).
dusnyeckue U xumuueckue ceocta coseil. [lonyuenue cosneit.

I'enetnyeckass CBsI3b MEXKAY KIIaCCAMH HEOPraHHUYCCKUX
COENUHEHUH.

XUMUYECKUI  DKCICPUMCHT: Ka4eCTBCHHOC onpejiesieHue
coAep KaHUsl KHUCJIOpoJa B BO3JyXe; IIOJy4YeHHE, coOupaHue,
pacrio3HaBaHWE MW U3YYCHHE CBOMCTB KHCJIOpPOJa; HAOIIOACHHE
B3aMMOJICHCTBUSIBEIISCTB C KUCIIOPOJIOM H YCIIOBUSI BOSHUKHOBCHUS
W TIpeKpalieHus TopeHHs (IToKapa); O3HaKOMJICHHE C OoOpa3iaMu
OKCHUJIOB W ONHCaHHUE WX CBOWCTB; MOJy4YeHHE, CcOOUpaHwue,
pacrio3HaBaHWE W W3y4YEHHE CBOWCTB BOJOpOJia (TOpEHHUE);

1 KypcuBoMm oOoO3HaueH y4dyeOHBIH MaTepuajl, KOTOPbII H3ydaeTcs, HO HeE
BBIHOCHUTCS Ha IPOMEKYTOYHYIO M HTOTOBYIO aTTECTAIIHIO.



B3auMoJieiicTBue Bojgopona ¢ okcumom wmenu(Il) (Bo3mMokHO

HWCIIOJIb30BaHHWE  BHUJACOMATEpHaioB);  HabOJIogeHHWEe  00pas3IoB
BEIECTB KOJIMYECTBOM | MOJbL, HCCIEIOBAHUE OCOOCHHOCTEH
pacTBOpeHUs BCIICCTB c pa3IuYHON PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONpEeNeJEHHOM MaccoBOW Joiel
pacTBOPEHHOTO BEIECTBAa; B3aUMOJEHCTBUE BOJABI C MeTaljlaMU
(HaTpuem u KaJbIUEM) (BO3MOXKHO HUCHOJIb30BaHUE
BHJICOMATEPHAJIOB); OMNpPEACIICHNE PACTBOPOB KHCJIOT M IIEIoYeii ¢
IMOMOIIBIO MHANKATOPOB; MCCIIEA0BAaHNE OOPAa30B HEOPTaHUUECKUX
BEIIECTB PAa3JIMYHBIX KJIACCOB; HAOJIOJICHHUE HM3MEHEHUSI OKPAaCKHU
WHIUKATOPOB B pacTBOpax KHUCJIOT U IeJdouded; u3ydeHue
B3ammojeictBusi okcuna meau(ll) ¢ pactBopoM cepHON KHCHOTHI,
KHCJIOT C MeTajjlaMHi, peakUud HeWTpanu3aluu; IoJIydeHue
HEPaCTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHHUEC OJHOI'O METajlJla APYTrUM
U3 pacTBOpa COJIM; PELICHHE 3KCIIEPUMEHTAIbHBIX 3aj1ad II0 TeMe
«BaxxHel1Ie KIacchl HEOPTAaHUYECKUX COSTUHECHUMN.

ﬂepmop,mqecmﬁ 3aKOH M nepMOAM‘-IeCKaﬂ CUCTeMa
XMMMYECKMX anemeHToB /Jl. . MeHaeneesa. CTpOGHMe aTOMOB.
XrMnyeckas cBAsb. OKUCMTENbHO-BOCCTAHOBUTEIbHbIE peakumm

I[TepBhie TOMBITKH KJIacCCU(PUKAIIMHA XHUMHYCCKHX DIIEMEHTOB.
IMonsatTne o TpymImax CXOAHBIX JJIEMEHTOB (IIIeJIOYHbIE U
IIeJI0YHO3EMEJIbHBIE METaJIbl, TaJIOT€Hbl, WHEPTHHBIC Tas3bl).
DJIeMeHTBI, KOTOpbkle 00pa3yrT aM@OoTepHBIE OKCHABI H
TUAPOKCHUJIBL.

Ilepuoanueckuit 3akoH. llepuognyueckas cucreMa XUMHUYECKHUX
3JIEMEHTOB . . Mengeneena. KopoTkonepuoanast u
JJIUHHONEPpUOAHAS dopMBI Ilepuoanueckoi CUCTEMBI
xuMmuueckux 31ueMeHToB [l. M. Menaeneesa. Ilepuoasl U rpymniisl.
@du3nUecKUuil CMBICI HOPSIAKOBOIO HOMEpA, HOMEPOB Iepuola Hu
rpynnbl 3JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M30TOmBI. DAEKTPOHEL.
CTpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB IMEPBBIX 20 XUMHUYCCKHUX
aneMeHTOB [lepuoaunueckoit cuctembr JI. UW. Meunneneena.
XapakTepuUCTHKa XHUMHUYECKOTO JJIEMEHTa II0 €ro IIOJ0KCHUIO B
Ilepuoauueckoit cucreme [I. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs] pajuyca aTOMOB XHUMHUYECKUX
SJIEMEHTOB, METAJUIMYECKUX W HEeMETaJUIMYeCKUX CBOWMCTB IIO
rpynmaM W TepuonaMm. 3HadeHue Ilepmonmyeckoro 3akoHa U
Ilepuoauueckoil CUCTEMblI XUMUUYECKUX DJIEMEHTOB JUJIsl Pa3BUTHUS
Hayku U npaktuku. /1. 1. MenneneeB — yd€HbIN U rpakJaHUH.

Xumudeckasi cBsi3b. KoBajieHTHas (TOJsipHAsT W HETIOJISIpHAs)
CBSI3b. DJEKTPOOTPULIATEIIBHOCT XUMUYECKUX dJieMeHTOB. MonHas
CBSI3b.



Crenensb OKMCJICHUSI. OKHUCIIUTEIBHO-BOCCTAHOBUTEIbHBIE
peakuuu. IIponeccsl OKUCIEHUsI U BOCcCTaHOBJIEHUsI. OKUCIUTENU U
BOCCTAHOBHUTEIIH.

XUMHYECKHUHN SKCIIEPUMEHT: U3yUE€HHE 00pa3oB BEIIECTB METal-
JIOB U HEMETAJIOB; B3aMMOJEHCTBUE T'MAPOKCHUAA IIMHKA C pPacTBO-
paMu KHMCJOT U IIeJodei; MpoBeIeHHUE ONBITOB, WIIIOCTPUPYIOIINX
MIPUMEPHI OKHUCIHUTEIBHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHwue,
peakuuu pa3IoKEHUs, COCAUHEHUA).

MexnpeaMeTHble CBA3U

Peanuzanmst MeXNpeaMETHBIX CBSI3€M TpU H3YYECHUH XUMUH
B 8 Kjacce OCYIIECTBIISICTCS Yepe3 HCIIOIb30BaHME KakK OOIIMX
€CTECTBCHHO-HAYYHBIX IIOHSTHUI, TaK W TOHSITHUH, SBISIIOLIIMXCS
CUCTEMHBIMH Il OTHAEJIBHBIX IPEJIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO0mmMe ecTeCTBEHHO-HAay4YHbIC MOHSITHS: Hay4YHbBIH  QaxT,
rUIoTe3a, TEeOopHus, 3aKOH, aHaJliu3, CHHTE3, Kiaccupukanusi,
MIEPUOAUYHOCTh, HAOJIIOAEHUE, OSKCIIEPUMEHT, MOJIEIUPOBAHHUE,
U3MEpEHUE, MOJEIIb, SIBJICHHUE.

duszuka: Marepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
HYKJIUJ, U30TOIIbl, PaJMOAKTUBHOCTh, MOJIEKYJa, dJIEKTPUYCCKHUI
3apsi, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHHE BEIECTBa,
ra3, (GU3HMYECKHE BEJIMYHUHBI, CEJIMHUIIBI HM3MEPEHUs, KOCMOC,
miaHeTsl, 3BE3/161, CoJTHIIEC.

Buomorus: ¢porocuHTEe3, ABIXaHUE, OMOCchepa.

I'eorpadusi: armochepa, ruapocdepa, MHUHEpPaAIbl, TOPHBIC
IMOPOJIbI, MOJIE3HbIE HCKOIAaeMBblI€, TOILUINBO, BOJHBIE PECYPCHI.

9 KJTIACC

BellecTBO 1 XxMMMYeCKas peakuuma

INepuonnyeckuit 3akoH. [lepmonmueckass cucremMa XHUMHYECKUX
snemeHToB [. 1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B
N3MCHCHUU CBOMCTB XUMHNUYCCKUX 3JICMECHTOB TIEPBBIX TpéX
IIEPUOAOB, KaJusl, KaJdbIHUsl U UX COCJIWHEHUH B COOTBETCTBUU C
ITOJIOKEHHUEM 2JIEMEHTOB B [leproandeckoil cucreme u CTpOeHHEM UX
aTOMOB.

Crpoenue BemiecTBa: BUABI XWUMHWYECKOW CBSI3U. THIBI
KPUCTAJUINYECKUX PEIIETOK, 3aBUCHUMOCTh CBOMCTB BELISCTBA OT
THUIIA KPUCTAIUIUYECKON PEIIETKH U BUJA XUMHUYECKOM CBS3H.

Krnaccudwukammss m HOMEHKJIaTypa HEOPTaHHUYECKHUX BEIICCTB
(MexxayHapoJHass W TpHUBHAJIbHAas). XHUMHYECKHE CBOICTBa
BEILIECTB, OTHOCSIINXCSI K Pa3IMYHBIM KJIaccaM HEOPTraHHYECKHUX



COCIMHEHUI, TeHEeTHYeCKas CBSI3b HEOPTAHNIESCKUX BEIIECTB.

Kmaccnpukamuss  XUMHUYECKHX  peakIud 10  pa3sIudHBIM
npu3Hakam (II0 YHCIy H COCTaBY Y4YacTBYIOIIHMX B PCaKIUHU
BCIIECTB, II0 TEILUIOBOMY 3((deKTy, mo HU3MEHCHHUIO CTCHCHEH
OKHCIICHUSI XUMHYECKUX DJIEMEHTOB, IO OOPATUMOCTH, MO yYIaCTHIO
KaTajan3aTopa). DK30- u SHAOTEPMUYECKUE peaknuu,
TSPMOXUMHYCCKUEC YPAaBHCHUS.

[ToraTHe O CKOPOCTH XHMHYECKOH peaknuu. IloHsTHEe 00
o0paTUMBIX W HEOOpPATHUMBIX XHUMHYECKHX peaknusax. IloHsTHe O
TOMOTEHHBIX M TE€TePOTCHHBIX peakuusx. l[lousmue o xumuueckom
pasrnosecuu. Daxmopsl, GruAOWUE HA CKOPOCMb XUMUYECKOU
Pearyuu U NOJOACEHUE XUMULECKO20 PABHOBECUL.

OKHCIUTEIILHO-BOCCTAHOBUTCIIBHBIC  PCAKIIHMUA,  IJICKTPOHHBIN
OaJlaHC OKHMCIIMTEIbHO-BOCCTAHOBUTEINIBHOM peaknuu. CocTaBlieHHE
ypaBHEHUI OKHCIHUTEITHHO-BOCCTAHOBUTEITBHBIX peakmi c
HCIIOJIb30BAaHHUEM METO/Ia JIEKTPOHHOTO OajiaHca.

Teopust 3JIESKTPOIUTHUYESCKON JHUCCONMHAIIMU. DISKTPOJIUTHI U
HEedJIeKTPOauTHl. KaTHOHBI, aHMOHBI. MeEXaHWU3M IHUCCOIIHAHHA
BCIICCTB C PA3IMYHBIMH BHUJAMH XUMHYECKO#Hl cBs3u. CTeneHb
nucconuaiui. CUIbHBIC U cJIa0ble DJIEKTPOJIUTHI.

Peaknmm wmoHHOrO oOOMeHa. YCIOBUS NOPOTCKAHUS PCEaKI[HA
HMOHHOTO OOMECHAa, MOJHBIE W COKpamnIiéHHbIC HOHHBIC ypaBHCHHS
peaknuii. CBoWCTBa KHCIOT, OCHOBAaHHMM U coOjJeld B CBeTe
peacTaBICHUN 06 JIEKTPOJIUTUYECKONU AUCCOLIALIUN.
KauecTBeHHBIC peakniuu HAWOHBI. [loHAmMUE O 2UOpOAU3E CONEU.

XUMUYECKAH  AKCICPUMEHT: O3HAKOMIICHHE C  MOJICISIMU
KPUCTAIUIMYECKUX PEHIETOK HEOPTAaHUUYECKUX BEIIESCTB — METAJUIOB
n HeMeTaluioB (TpaduTa M anMas’a), CIOXKHBIX BEHISCTB (XJIOopHuiaa
HATpHUsS); MCCICIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHWMHYECKOH
peaKiui OT BO3ACHCTBUS pPa3IMYHBIX (AKTOPOB; HCCICIOBAHUC
SJIEKTPOIPOBOJHOCTH PACTBOPOB BEMIESCTB, MpOIecca AUCCOIMHUAITIHI
KHCJIOT, IMIeJo4Yel W  coJiecd  (BO3MOXXHO  HCIIOJIb30BaHUEC
BHJIEOMATEPHAIIOB); MNPOBEJACHUE  OIBITOB, HJUTIOCTPUPYIOIINUX
MMpU3HAKA MOPOTEKAaHUsI peakui HMOHHOTrO oOMeHa (oOpa3oBaHHE
ocajaka, BBIJCIICHHWE Ta3a, oOpa3oBaHUE  BOJBI);  OIIBITOB,
WUTIOCTPUPYIOMIUX MNPUMEPHl  OKHCIIUTEIIFHO-BOCCTAHOBUTEIIBHBIX
peaxkuui (ropenue, peakuuu pa3ioxeHus, COCTMHEHHS);
pacrio3HaBaHUE HEOPTaHUYICCKHUX BCIIIECCTB C ITOMOTIIBFO
Ka4eCTBCHHBIX PCEaKIMW Ha WOHBI; PEIICHHE SKCICPUMCEHTAIBLHBIX
3amad.



HemeTannbl 1 UX coeanHeHMA

OOmiasi xXapakTepuCcTHKa rajioreHoB. (OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH oOokwucieHusi. CTpoeHue H
(usnyeckue  cBoiicTBa  NPOCTBHIX  BEIIECTB —  TaJIOTCHOB.
XuMHUYecKne CBOWCTBA Ha IIpUMeEpe Xjopa (B3aUMOIECHCTBHE C
MeTaljlaMH, HeMeTajulaMH, Ienodamu). Xioposojgopon. CosstHas
KHUCJIOTa, XHWMHUYECKHE CBOWCTBa, MOJy4Ye€HHE, IIPUMEHEHUE.
JelictBue XJjiopa M XJOPOBOJAOPOJAa HAa OpPraHU3M 4YEJIOBEKa.
Baxxneliue XJI0pUAbl U UX HAXOXKIECHUEB IPUPOJIE.

OO0mmas xapakrepucTuka s1eMeHTOB VIA-rpynmsl. OcoOeHHOCTH
CTPOCHUS aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIICHHUSI.

Ctpoenne u (GUHIESCKHE CBOWCTBA MPOCTBHIX BEIIECTB —
KHUCJIOpOJa U Cephbl. AJUIOTPONHBIC MOAU(PUKAIIMH KHCIOpOoJa U
cepel. XuUMHUYeckHe cBoiicTBa cepbl. CepoBOIOpPOJ, CTPOCHHUE,
(pusnueckue w xumudyeckume cBoiicTBa. OKCHABI CEphl  Kak
MPEJCTABUTEIM  KHUCJIOTHBIX  OKcHJIoB. CepHasi  KHCJIOTA,
(puznueckre n xuMHUecKue cBOMcTBa (00IIMe KaK NPEeICTaBUTEIIS
Kjlacca KHCIOT W crneuududeckne). XHUMHUYECKHE PpPEaKIuH,
JIe)KAIIUEe B OCHOBE IPOMBIIIJIEHHOTO CIIOCO0a TMOJydYeHHUs] CEpHOU
kucnoTsl. IIpumenenue. Conau CcepHONM KHCIIOTHI, KadyeCTBEHHas
peaknust Ha cyiabdar-uoH. HaxoxaeHnue cepsl U €€ coeMHEHUH B
npupone. XHUMHUYECKOE  3arps3HEHHE  OKpy’Karomeid  cpenbl
COCONHCHUAMM CCPbI (KI/ICJ'IOTHI)IC JOXKAU, 3arpsAi3HCHHUEC BO3yXa U
BOZIOEMOB), CITOCOOBI €Tr0 MPEIOTBPAIICHUS.

OOmast xapaKTepHUCTHKa 3JeMeHTOB VA-rpynmnbsl. OcoOeHHOCTH
CTPOCHUSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIICHHUSI.

A30T, pacrpocTpaHeHue B IpupoJie, GU3NIECKUE U XUMHUYECKHUE
cBoiictBa. Kpyrosopor azora B npupojie. AMMHUak, ero pusndyeckue
M XUMHYECKHE CBOWCTBa, IoJlydeHHe u mnpumeHeHue. Coim
aMMOHUSI, UX (PU3HYECKHEe WU XHUMHUYECKHUE CBOMCTBA, NMPUMEHEHUE.
KauecTBeHHas peakiusi Ha HOHBI aMMOHUs. A30THasl KHUCJIOTa, €&
nojydeHne, (U3NUEeCKHe W XWUMHUYECKHe CBolicTBa (oOImme Kak

OpeacTaBUTEILS KJiacca KHCIJIOT u crienuuuecKue).
Hcnonb30BaHuEe HUTPATOB U COJIel aMMOHHSI B  KayecTBe
MUWHEPAJIBbHBIX yaoOpeHuit. XHUMHYECKOEe 3arpsi3HEHHUE

OKpY>Karomel cpeabl COeIMHEHUSIMU a30Ta (KHUCIIOTHBIC JTOXKIH,
3arpsi3HEHHE BO3/yXa, IIOYBBLI U BOJOEMOB).

docdop, anmorponHble Mogudukanun ocdopa, ¢usnyeckue u
xummuueckne cpoiicrBa. Okcnp pocdopa(V) n dpocdopnas kucnora,
(pu3mgeckre ¥ XMMHUYECKHE CBOICTBA, MOJydyeHHe. Vcronbp3oBaHNue
¢ochaToB B kauecTBE MUHEPATBHBIX YIOOPEHUH.

OO6mas xapakrepuctuka sneMeHToB [VA-rpynmnsl. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHBIE CTETICHN OKUCIICHHUS.



Vrimepon, ajuIOTpOITHBIE MOAM(PUKAIIUNN, paclpoOCTpaHCHHUE B
npupojic, (pHU3NUYCCKUE U XHUMHYECKUE CBOWCTBaA. AcopOorus.
Kpyrosopor yriepoma B mnpupoae. OKcuabl yriepoga, uX
pu3uueckue W XHUMHYECKHE CBOWCTBA, JICHCTBUE Ha JKHUBBIC
OpraHU3MBbI, IOJYYCHUCH MPUMCHCHUE. DKOJOTUYSCKUC TTPOOIJICMBI,
cBsi3aHHBIE ¢ okcumoM yriepoaa(lV); rumoresa Tia06amBHOTO
MMOTCIUICHUSI KINMAaTa; MapHUKOBBIA A ¢deKT. YToibHas KHUCI0Ta U
e€ conmm, X (PU3NUECKWE W XUMHUYCCKHE CBOWCTBA, MOJyYCHHE U
npuMeHeHne. KadecTBeHHass  peakmusi Ha  KapOOHaT-MOHBEI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUITUHE, IIPOMBIILICHHOCTH
U CEJIBCKOM XO3SICTBE.

HepBOHa‘-IaJ'II)HI)Ie IIOHATUSA 06 OPraHnUv4CCKMUX BCHICCTBAX KakK
0 COCAMHCHUSX yrjepoja (MeTaH, 3TaH, dTUJICH, alleTUJICH, dTaHOJI,
TJMIIEPUH, YKCYCHasi Kucjora). Hx cocmae u Xumuueckoe
cmpoenue. TloHATHE O OHOJOTHYCCKH Ba)XHBIX BECIIECTBAX:
)KHpax, OejkaxX, yriaeBogax — M WX POJH B KU3HU YCIOBEKa.
Mamepuanonoe eOuUHCmMBO OpPeAHUYECKUX U HeOpSaAHUYEeCKUX
coeduneHull.

KpemHwuii, ero ¢pusndeckne U XUMHUYCSCKHAE CBOMCTBA, MOJyYCHHEC
u npumeHenue. CoeauHeHHss KpeMHusi B npupoxae. OOmme
npexcrasiieHuss 00 okcuae kpemHus(IV) m KpeMHHEBOIl KucOTe.
CI/IJ'II/IKaTI)I, HUux HCIIOJIB30BaHHUC B 6LITy, MCOUIIUHC,
OPOMBIIIIJICHHOCTH. BaoicHeliwiue CmMpoumenbHvle Mamepuaisl.
Kepamuka, cmexno, yemenm, OemoH, owcenesobemon. Ilpobremol
6e30nacHoco0  UCNONBL308AHUS CMPOUMENbHBIX MAmMepualos &
NOBCEOHEBHOU IHCUZHU.

XUMUYECKUI IKCIIEPUMEHT: H3yUYeHHE 00pa3oB HEOPraHUICCKUX
BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI, NPOBEICHHE KadueCTBCHHBIX
peakumii Ha XJOPHUI-WUOHBI H HAOJIIOJACHHWE TIPU3HAKOB WX
MIPOTEKAaHMsI; ONBITHI, OTpakarolue (U3NYECKHEe W XUMHUYECKHE
CBOMCTBA TaJIOT€HOB U HUX COCIII/IHCHI/Iﬁ (BOSMO)KHO HCIIOJIB30BaHHUEC
BHJIEOMATEPHAJIOB); O3HAKOMJIEHHME ¢ oOpa3namMu  XJIOPHIOB
(ramoreHu10B); O3HAKOMJICHHME C obOpa3maMu cepel U eé
COCTMHCHHUSMH (BO3MOXKHO WCHOJIb30BAHUE BHUJICOMATCPHAIIOB);
HaOJNIOJICHHWE TMporecca OOyriIMBaHHUs caxapa [0 JICHCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTBI, H3yYCHHUE XHUMHUYCCKUX
CBOMCTB pa30aBJICHHONCEPHOI KUCIIOTHI, IIPOBEJICHUE KaYeCTBCHHOMU
peakuun Ha cyinbpaT-uOH W HaAONIOACHHWE  IIpuU3HaKa &
MMPOTEKaHUs; O3HAKOMJICHHE C (PU3WUECKMMHU CBOWCTBAMH a30Ta,
dochopa wu wx coeamHeHUH  (BO3MOXXHO  HCITOJb30BaHUE
BHJIEOMAaTEPHAIIOB), 0Opa3naMu a30THBIX U POCHOPHBIX yI0OpEHUI;
MMOJTy4eHHUe, coOMpaHWe, paclo3HaBaHHE ¢ HW3YUYCHHE CBOMCTB
aMMHaKa; MpOBEeACHUE Ka4YSCTBCHHBIX PEaKIWi Ha MOH aMMOHHUS H
dochar-uoH wm  U3y4YCHHE  IPUBHAKOB UX MMPOTCKAHHS,
B3aUMOJICHCTBUE KOHIICHTPHUPOBAHHON a30THOU KHUCIIOTHI C MEJIBEO



(BO3MOKHO HCHOJIb30BAHUE BUICOMATCPHUAIIOB); U3YUYCHHUE MOJICIICH
KpUCTAJUIMIECKUX pemérok anmasa, rpadura, QyuiepeHa;
O3HAKOMIJICHHE C TPOIECCOM aJcOpOIHUN pacTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM yIJIEM M YCTPOMCTBOM MPOTHUBOTA3a; MOJydYeHHUE,
coOupaHue, pacrio3HaBaHUE W H3yUYCHHUE CBOWCTB YIJICKHCIIOTO
raza; TIIpOBEJCHHE KadyeCTBEHHBIX peakiuii Ha KkapOoHaT- U
CUJIMKAT-UOHBI W HW3y4YCHHUE IIPU3HAKOB UX MPOTCKAHUS;
O3HAKOMJICHHE C IIPOAYKIUCH CHJIUKATHON ITPOMBIIIJICHHOCTH;
pCIICHHUEe DKCICPUMCHTAJILHBIX 3ajgad 1o TeMme «Bakuelmue
HEMETAaJJIbl U UX COCITUHCHUS .

MeTannbl 1 UX CcoegUHEHUS

OO6mas xapakKTepUCTHKAa XHUMHYECKUX 3JIEMCHTOB — METaJUIOB
Ha OCHOBaHMUM UX NOOJIO)KeHUsT B llepuonuueckoil cucreme
xumuueckux anemeHToB JI. M. MeHneneeBa U CTpOE€HUSI aTOMOB.
CTtpoeHne MeTaysioB. MeTalnudyeckasi CBsI3b W MeTajyindecKas
KpUCTaJLIMYEeCKast pemérka. DIEKTPOXUMUYECKUMN pan
HaOps>KEHUM MeTaioB. DU3MUECKHEe U XUMHUYECKHE CBOMCTBa
MeTtaiioB. OOIue crnocoObl MOJyYCHUsI MeTaJUioB. lloHsiTHEe O
KOPPO3UH METAJIOB, OCHOBHBIC CIIOCOOBI 3aIIUTH UX OT KOPPO3UH.
Cnnassel (cTanb, 4YyryH, AIOPAJIOMHHHUM, OpOH3a) U UX NPUMEHEHUE
B OBITY ¥ IPOMBIIILICHHOCTH.

[Ilenounsie MeTayuibl: ToOJOKeHUEe B Ilepnomudeckoil cucreme
XxuMuueckux 3jemeHToB . . MeHnneneeBa; CTpO€HHUE UX aTOMOB;
Ha- XOXJIeHue B npupoae. Pusndeckme u XUMHYECKHUE CBOMCTBA (Ha
npuMepe HaTpus U Kajius). OKCHUJIBI U TUIPOKCHIBI HATPHUS U KaJus.
IlpuMeHeHure MEeI0YHbIX METAJIOB U UX COEJIMHEHUM.

lIlenouyHo3eMeIbHBIC METAJIBI MAarHUW W KaJdbIMW: MOJIOXKEHHUE
B Ilepumoanueckoil cucreme XxXuMudyeckux »siaemeHtos J. UW.
MeHnneneeBa; CTpOEHHE HWX aTOMOB; HaXO0XJAEHUE B IPHUPOJE.
duszndeckue W XUMHYECKHE CBOMCTBA MAaArHUS W KaJbIlUsl.
Baxwuerimue coeguHeHUs] KaibOusl (OKCHI, THIPOKCHUI, COJIH).
JKECTKOCTh BOJIBI M CIOCOOBI €€ YCTPaHCHHUS.

AnoMUHUHA: nToJiokeHue B [leproinueckoi cucteMe XUMUYEeCKUX
anemeHToB JI. M. MenpaeneeBa; cTpoeHHE aToMa; HaXOXJICHUE B
npupose. Pu3nUeckhue U XUMHUUYECKHE CBOMCTBA aJIlOMUHUSL.
AmMmdoTepHbIC CBOWCTBA OKCUIA U TUIPOKCHUIA ATFOMHHUSL.

Kenezo: nonoxenue B Ilepuoamyeckod cuUcCTeME XUMHUYECKHX
aneMmeHToB JI. VM. MenneneeBa; cTpoeHHE aTOMa; HAXOXJICHUE B
npupone. PuU3NYeCKHue U XUMHUYECKHE CBOMcTBa keyesza. OKCHUIIBI,
runpokcunasl u conu xkenesa(ll) n xemesa(Ill), mx cocras, cBoiicTBa
U TIOJTyYCHHUE.

XUMHYECKHA DKCOEPHUMEHT: O3HaKOMJIEHHE C oOpa3mnamMu
METAJUIOB W CIUIABOB, UX (PHU3WYSCKUMH CBOHCTBaAMH; HW3yUYCHUE
pe3yiIpTaTOB KOPPO3WUH METAUIOB (BO3MOXKHO HCIIOJIb30BaHUE



BHJICOMATEpPHAJIOB), OCOOEHHOCTEH B3aWMOJICHCTBHUSI OKCHIA
KanbOusi W HATpUsa C BOAOH (BO3MOXKHO HCIOJIB30BaHHUE
BHJCOMATEPHUATIOB); WCCICHOBAaHUE CBOWCTB JKECTKOH  BOJIBI;
mmpoilecca TOpPEHHs JKele3a B KHCIO- pojae  (BO3MOXXHO
HWCIIOJIB30BAaHNE BHUAECOMATEPHAJIOB); MPHU3HAKOB HPOTEKAHUS
KAQ4YEeCTBEHHBIX pEaKIWii Ha MOHBI (MarHus, KajabIHs, ATIOMUHUS,
uuHka, sxenesza(ll) wu sxemeza(lll), memu(1l)); nHaGnrOmeHHE U
OIIMCaHUE MPOIECCOB OKpalIWBAaHUA IJIAMEHHM HOHAMH HaTpus,
KaJIusl U KaJblusl (BO3MOYXKHO MCIIOJIb30BaHUE BUJICOMATEPUAIIOB);
nucciieqoBaHue amM@OTEpHBIX CBOWCTB THAPOKCHAA aIIOMHUHUS U
THAPOKCHUAA IUHKA; pellIeHUE YKCIIEPUMEHTAIbHBIX 3a/7a4 10 TeMe
«BaxHeHIme MeTaiIbl U UX COCTUHEHUSD).

XUMMA 1 OKpyKatoLlas cpeja

HoBrie maTepuansl M TEXHOJIOTHH. BemecTBa m MaTtepuaiabl B
NOBCEHEBHOM »XM3HM 4YeloBeKa. XUMHS U 370poBbe. be3zonmacHoe
HCIIOJIb30BAaHHE BEIIECTB M XMMHYECKUX peakuuid B ObiTy. [lepBas
nmomMomb MNOIpu XUMHYCCKHUX OXKOorax MW OTpaBJICHHUAX. OCHOBBEI

IKOJOTUYECKON TPaAaMOTHOCTH. XUMHUYECKOe 3arpsi3HEHUeE
OKpy’Karoleh cpeapl (mpeaesbHass AONYyCTHMAasi KOHIIEHTpaIUs
BemectB — [I[JIK). Poxp XumMumM B pEHICHHH HSKOJIOTHYECKHX
npooieM.

[IpupoaHble UCTOYHUKH YTIIEBOJOPONOB (Yroib, IPUPOIHBIA Ta3,
He(Th), HOPOIYKTHI HUX mHepepabOTKH, HUX poiab B OBITY U
MPOMBIIIJICHHOCTH.

XUMHUYECKUN DKCHOEPUMEHT: U3yUueHHe OOpa3oB MaTepuaioB
(cTeKJ10, CrIaBbl METAJLIOB, TOJIMMEPHbBIE MAaTEPHUAJIbI).

MexnpeameTHble CBA3N

Peanuzanmsi MeXIpeAMETHBIX CBs3CH NpPU H3yYCHUH XHMHUH B
9 Kkjacce OCYIIECTBIISICTCS Yepe3 HCIIOJIb30BAaHUE KaK OOIIHNX
€CTECTBEHHO-HAYYHBIX IIOHSATHUH, TaK W TOHSITHH, SBISIOIINXCS
CHUCTEMHBIMH JUISI OTHAEJIBHBIX IPEJIMETOB €CTECTBEHHO-HAYYHOT'O
LHKJIA.

OO0mue ecTeCTBEHHO-HAy4dYHBIE TOHATHA: HAyYHBIA  (QaxT,
TUIOTe3a, 3aKOH, TEOpHs, aHalu3, CHUHTEe3, Kiaccudukaius,
MEePHUOJIMYHOCTh, HAOJIIOJCHUE, DKCIEPUMEHT, MOJISJIMpOBaHUE,
U3MEpEeHME, MOJICIIb, SIBJICHHUE, NaPHUKOBBIN 3 (P eKT, TEXHOJIOTUsl,
marepuanbl. duzuka: wmarepusi, aToMm, DJJIEKTPOH, IPOTOH,
HEUTPOH, WOH, HYKJIUJI, U30TOIIbI, PaJHUOaKTUBHOCTb, MOJIEKYJIa,

3JI€KTpI/I‘{eCKI/Iﬁ 3apsn, IIpOBOJHHKMH, IoJIynnpOBOJAHUKU,
JAUDJICKTPUKH, (bOTOSJ'IeMCHT, BCIICCTBO, TCJIO, O6’I>éM, arperaTHoe
COCTOsIHHUC BCIICCTBA, ras, pacTBOp, pacTBOPpUMOCTD,

KpUCTAJLIIUYEeCKasi peméTrka, CIUIaBbl, (PU3HYESCKHUE BEIHUYHUHEI,



CIUHUIBI H3MCPCHUS, KOCMHUYECKOC IIPOCTPAHCTBO, IUJIAHETHI,
3BE3 61, COJIHIIE.

Buomorusi: ¢dortocuHTEe3, aBIXaHme, Ouocdepa, IKOCHUCTEMA,
MHUHEpaJIbHbIC YHOOPCHUS, MHKPOIIEMEHTbhI, MaKpPO3JIEMEHTHI,
NHUTATEIbHBIC BEIICCTBA.

I'eorpadusa: atrmocdepa, runpocdepa, MHHEpAIB, TOPHBIE
IMOPOJIBI, MOJIE3HBIC UCKOIIAaeMbIC, TOIIIUBO, BOJHBIC PECYPCHI.



NIAHWPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO MPEAMETA «XUMWUSA» HA YPOBHE
OCHOBHOI'O OBLLEIO OBPA30BAHNSA

HN3yyeHne XMMHUM B OCHOBHOM IIKOJIE HaIlpaBJIE€HO Ha
JIOCTHIKEHHE OOYyYalOIIMMUCS JIMYHOCTHBIX, METalpeIMETHBIX U
MIPEIMETHBIX PE3YJIbTATOB OCBOCHUS YUECOHOTO IIpEeAMETA.

JINYHOCTHbIE pe3ynbTaThl

JIugHOCTHBIC pE3yJibTaThl OCBOCHHUS MOPOTrPaMMBI OCHOBHOTO
obmrero oOpa3oBaHHUA [OCTHUTAIOTCS B XoAe OOydYeHUs XUMHHU B
€IMHCTBE y4eOHOUW M BOCHHUTATEILHON AesTenbHOCTH OpraHu3anun
B COOTBECTCTBUU C Tpa,Z[I/I]_[I/IOHHI)IMI/I pOCCHﬁCKHMH
COIMOKYJIBTYPHBIMH W  JIyXOBHO-HPABCTBEHHBIMH  I[ICHHOCTSIMH,
MNPUHSITHBIMH B OOIIECTBE IMpPaBUJIAMHU M HOPMAaMH IIOBEJCHUS U
CITOCOOCTBYIOT IMpoIleccaM CaMOIIO3HAHHs, CaMOpPa3BUTUS H
colpaaIn3anuy 00y4JaronuXxCsl.

JIndHOCTHBIE PE3yJbTAThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM
YUCJIE€ B YACTH:

MaTpMoTMUECKOr0 BOCMMUTAHMA

1) EeHHOCTHOI'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY W HAy4YHOMY HACJICIHIO, ITOHWUMAaHUS 3HAYCHUS
XUMHUYECKOW  HayKh B OJKM3HH  COBPEMEHHOro  OOIIecTBa,
CIOCOOHOCTH BJIAZETh JIOCTOBEPHOU HHpOpMAIUEH O MMEePeIOBBIX
JOCTIDKCHHUSX W OTKPBITHUSIX MHPOBOW M OTCUCCTBCHHON XHUMHH,
3aMHTCPECOBAHHOCTH B HAyYHBIX 3HAHHUSAX 00 yCTPOWCTBE MHpa H
oO1ecTBa;

Fpa»(p,aHCKoro BOCMNHUTaHUA

2) mpeacTaBIeHUST O  COIHAIBHBIX HOPMax W  MpaBHiIax
MEXJIUYHOCTHBIX OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKATUBHOM
KOMITETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO-
HUCCIIEIOBATEIIbCKOM, TBOPUECKOW M JIPYrMX BHUAAX JICSATEJILHOCTH;
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW HESTEIbHOCTH IIPH
BBINIOJTHCHUU yYEOHBIX, ITO3HABATECIBbHBIX 3aJad, BBIINOJHCHHUU
XUMHUYECCKHUX OKCIIEPUMECHTOB, CO31aHUHN y‘-IC6HBIX IIPOCKTOB,
CTpEMJICHUSI K B3aUMOIIOHMMAaHHUIO W B3aMMOIIOMOIIM B MpoOIecce
3TOW y4eOHOW [IeATEIbHOCTH, TOTOBHOCTH OIICHUBATH CBO&
MNOBEJIECHHWE M IIOCTYONKM CBOMX TOBapulled ¢  MO3ULHUHU
HPAaBCTBEHHBIX M IIPaBOBBIX HOPM C Y4€TOM  OCO3HAaHUs
MOCJIEACTBUHN MTOCTYTKOB;

LleHHOCTH Hay4HOro no3HaHMA

3) MUPOBO33pEHUYECKUX  NPEACTAaBICHUHA O  BELIECTBE U
XUMHYECKON pEaKIMM, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO



pa3sBUTUSI HAYKU WU COCTABJSIIOLINX OCHOBY JUII IOHUMAaHWUs
CYIIHOCTH HAYYHOUW KapTUHBI MHpA; TIPEACTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS Opupoasbl,
B3aMMOCBSI35IX YeJIOBEKa C MPUPOJTHON CPEJIoi, O POJIM XUMHUU
B NO3HAHUU dTUX 3aKOHOMEPHOCTEH;

4) IIO3HABATECIBbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IIOJIyYCHUEC
HOBBIX 3HAaHHMH 1O XHMHUH, HEOOXOAMMBIX 51 OOBICHEHUS
HaGHIOZ[aeMI)IX noponeccoB U HBJ'IeHPIfI;

5) mo3HaBaTeIBHOM, HGOPMAITUOHHOMN 51 IUTATEIIHCKOU
KyJIBTYpBl, B TOM YHCJE HaBBIKOB CaMOCTOSATEIBbHON padoOThHI C
YYEOHBIMM TEKCTaMH, CHPABOYHOMW JIUTEPaTypoOM, JITOCTYHHBIMH
TEXHUYECKUMH CpeJICTBaMU HH(POPMAITMOHHBIX TEXHOJIOTHH;

6) HHTEpECa K 06y‘ICHI/IIO Hn IIO3HAHMHIO, J'II-O603HaT€J'ILHOCTI/I,
TOTOBHOCTH H CIIOCOOHOCTH K C€aMOOOpa30BaHHIO, MPOCKTHOW H
HUCCIICAOBATCIILCKON  JEATEIILHOCTH, K OCO3HAaHHOMY BBIOOpPY
HaMnmpaBJICHHOCTH U YPOBHS O6y‘IeHI/I$[ B HaHLHeﬁIlICM;

®opMMPOBaHMS Ky/IbTypbl 340POBbS

7) Ooco3HaHHSI LICHHOCTH >KHU3HU, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3JOPOBBIO, YCTaHOBKM Ha 3J0POBBII o00pa3 >KU3HH,
OCO3HAHUS MOCJCICTBUA W HEHPHUATHS BPEIHBIX IPHUBBIYCK
(ymoTpebiieHus allkoToJIsl, HAPKOTHUKOB, KypPEeHHs ), HEOOXOTUMOCTH
coONMIOAeHUs  OpaBuJI  0€30MMacHOCTH  IIpU  OOpalieHnu  C
XUMHYECKHMHU BELIECTBAMH B OBITY U peajibHOM )KHU3HU;

TpyaoBoro BOCMMTaHMA

8) uHTepeca K MpakTHUYSCKOMY H3ydeHHI0 mnpodeccuit m Tpynaa
pa3muYHOrO pojia, yBa)KEHUE K TPYAy U pe3ylbraTtaM TpPYHAOBOU
JNEeSITeTbHOCTH, B TOM YHCJI€ Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAaHWH TI0 XWMHH, OCO3HAHHOTO BBIOOpa WHIWBHUIYaJILHOU
TPAaeKTOPHUHU IPOJOJDKCHUS OoOpa3oBaHUS C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX WHTEPECOB U
MOTPEOHOCTEN; YCIENIHOW TPO(ECCHOHAIILHON JICSITEIBbHOCTH U
pa3BUTHS HEOOXOAWMBIX YMEHHH; TOTOBHOCTH aJallTUPOBATHCS B
npodeccruoHanbHON CpeJie;

IKONI0rMYeCcKoro BoCnMTaHmsA

9) 3KOJIOTHYECKHU LIEJIECOOOPa3HOTO OTHOILICHUS K MMPUPOJIE KaK
WCTOYHUKY »>KH3HM Ha 3emiyie, OCHOBe €€ CyIIeCTBOBAHMUSI,
NOHUMAaHMSA IIEHHOCTH 37I0POBOro M 0Oe30macHOro oOpas3a >KW3HH,
OTBETCTBEHHOI'O OTHOLICHUS K COOCTBEHHOMY (usndeckomy H
IICUXUYECKOMY 3/J0POBbBIO, OCO3HAaHUSI LIEHHOCTH COOJIIOACHUS
MpaBuJI O€301IaCHOTO IIOBEJACHUSI NpH paboTe C BellecTBaMH, a
TaKk>Ke B CUTyalHsIX, YTPOXKAIOIINX 30POBbIO M )KHU3HU JIIOACH;



10) cmocoGHOCTH OPHUMEHSATH 3HAHHS, IIOJy4YaeMbie MpHU
U3YyYEHUU XHUMHH, s pelIeHus 3ajad, CBA3aHHBIX C
OKpYy>Karollel NOpUpOJHONW  cpenaod, IIOBBILICHUSI  YPOBHS
SKOJIOTHYECKON KYyJIBTYpPBl, OCO3HAHMA TIJ00adbHOrO Xapakrepa
9KOJIOTUYECKMX NpoOJIeM M NyTed HX PpeHIeHUs NOCPEICTBOM
METOJI0B XMMMUU;

11) 5KOTOTrUYECKOTO MBIIUICHUSI, YMEHHSI PyKOBOJACTBOBATHCS UM
B MO3HABATEJIbHONW, KOMMYHUKATUBHON M COLMAJIBHOM MpaKTHKE.

MeTanpeaMeTHble pe3ynbTaThl

B cocraBe MetanpeaMETHBIX PE3yJIbTAaTOB BBIACIAIOT 3HAYHUMBbIC
Uit pOpMHUPOBAHUS MHPOBO33PEHHUSI OOIICHAy4YHBIC TMOHSITHSA
(3aKOH, Teopws, MNPUHIMII, THUNOTe3a, (AKT, CHCTEMA, IMPOIIECC,
3KCHEPUMEHT M [p.), KOTOpPBhIE HCHOJB3YIOTCSI B ECTECTBEHHO-
Hay4YHBIX YUEOHBIX TNpeAMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUN W3
3TUX HpeAMEeTOB (OpPMHUPOBATH IMPEACTABICHUE O MEIOCTHOM
Hay4YHOH KapTHHE MHpa, U YHHUBEpPCAJIbHbIE YydeOHBIC HEHCTBUS
(mo3HaBaTelIbHbIE, KOMMYHHUKATUBHBIC, PEryJISITUBHBIE), KOTOpPHIC
oOecnieunBaroT (GOPMHUPOBAHHUE TOTOBHOCTH K CaMOCTOSITECIBHOMY
IUTAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOM ASSITEIBHOCTH.

MeranpenmMeTHble  pe3yJibTaThl  OCBOCHHUsS  0Opa3oBaTeIbHOM
NporpaMMbl MO XHMHH OTPa)kalOT OBJIAJECHUE YHHBEPCAIbHBIMU
MMO3HABaTEIbHBIMU JEUCTBUSAMU, B TOM YHCIIE:

ba3oBbIMM JIOrMYECKUMM AeﬁCTBMﬂMM

1) yMeHHeM HCIIOJIB30BaTh MPHUEMBI JIOTHYSCKOTO  MBILIJICHUS
IIPU OCBOCHUM 3HAHUU: PACKPBIBATHL CMBICII XUMUYECKUX IIOHATUN
(BBIICNIATH UX XapaKTEpPHBIE NMIPU3HAKH, yCTAaHABINBATH B3aUMOCBSI3b
C JIpyTUMH TOHSITHSIMH), WUCIIOJIB30BaTh IMOHSTHS A1 OOBSICHEHHS
OTHENBbHBIX (PAKTOB W SIBJICHHI; BHIOUpPATh OCHOBAHUS M KPUTEPHUU
JUTSL KJTACCU(UKAIIMA XUMHYECKUX BEIIECTB U XUMHUYSCKUX PEaKIHil;
YCTaHABJIMBATh NPUYHUHHO-CIEICTBEHHBIC CBSA3M MEXJIy OOBEKTaMH
W3Y4YEeHUsI; CTPOWUTH JIOTHUYECKHE pacCyXJIeHusi (MHIYKTUBHBIC,
JIeTyKTUBHBIC, IO aHAJIOTHUH); JIeJaTh BEIBOJBI U 3aKJITIOUCHUS;

2) yMEHHEM TIPUMEHSATH B TMPOIECcCe TIMO3HAHUS  TOHSITHS
(mpeagMeTHBIE W MeETamnpeaMEeTHBIE), CHUMBOJHMYECKHE (3HAKOBBIC)
MOJICJI, WCHOJIb3yeMble B XHMHH, IIPEOOPa30BBIBATH IITHPOKO
MPUMEHSIEMBIEB XUMUHU MOJIEJIbHBIE MPEACTABIEHUS] — XUMUYECKUHN
3HaK (CHMBOJI DJJIEMEHTa), XMMHYecKas ¢(opMysia W ypaBHEHHE
XUMHYECKON peaklIMu — NpH PEHIeHUH y4ueOHO-TI03HaBaTEeIbHBIX
3a7a4; ¢ y4€TOM OTHUX MOJEJIbHBIX IPEACTABICHUN BBISBIATH U
XapaKTepHU30BaTh CYLIECTBEHHBIC IIPU3HAKM H3Y4YaeMbIX OOBEKTOB
— XHMMHUYECKHX BEIIECTB U XUMHUUYECKHUX PCaKIHUU; BBISIBIISTH
o01e 3aKOHOMEPHOCTH, MPUYUHHO-CJICJICTBEHHBIC CBSI3H U



MPOTHUBOpPEYUST B H3y4YyaeMBIX IMpoleccax U  SBICHUSX;
npeaiiarath KpUTESpUU TSt BBISIBJICHUSI  3THUX
3aKOHOMEPHOCTEH HW  IIPOTUBOPEYHMMA;  CaMOCTOSTEIBHO
BBIOMpaATh CcHoco0 pemieHus y4deOHo#l 3agaun (CpaBHUBATH
HECKOJILKO BapHaHTOB PpEIICHUWs, BBIOMpaTh Hambolee
NOJXOMSAIIUNA ¢ y4ETOM CaMOCTOSITSIIBHO  BBIJACICHHBIX
KPHUTECPHEB);

ba3oBbIMK MCCne0BaTEIbCKUMM AeﬁCTBMHMM

3) yMeHHEeM HCMOJIb30BaTh MMOCTABJICHHBIC BOMPOCHI B KauyeCTBE
WHCTPYMEHTA I[IO3HAHUs, a Tak)Ke B KadyeCTBE OCHOBBI IS
hopmupoBanus TUMOTE3bI o [IPOBEPKE [IPaBUIBHOCTH
BBICKa3bIBACMBIX CY K ICHUIA;

4) npuobpeTeHne OmbITa IO IUIAHUPOBAHHIO, OpPraHHU3aluud |
MIPOBEACHUIO YIYCHUYCCKUX DKCIICPUMEHTOB: YMEHHE HAaOII0OIaTh 3a
XOZOM MPOIIECCa, CAaMOCTOSITEIBHO IIPOTHO3UPOBATh €ro Pe3yibTar,
dopmynupoBate 000OIICHHWS ©  BBIBOABI IO  pe3yJibTaTam
HpOBeﬂéHHOFO oInkbITa, HCCJIICOJ0BaHUA, COCTAaBJIATH OTYET o
npojeJiaHHON paboTe;

Pa6oTol ¢ MHdopMaLet

5) ymMenuemM BBIOHpaATh, aHAIM3UPOBATH W HWHTEPIPETHPOBATH
nHpOpMaLMIO Ppa3InYHbIX BUAOB U GOpPM TMpeacTaBJICHUs,
OoJayJYaeMyl W3 pa3HBIX HCTOYHUKOB (HAyYHO-TIOIYJISIpHAs
JUTepaTypa XWMHUYECKOTO COJCp)KaHHUs, CIPaBOYHBIC ITI0COOUS,
pecypcel MHTEepHETa); KPUTHYSCKUA OINCHUBATH HNPOTUBOPCUYUBYIO
W HEJIOCTOBEPHYIOHH(POPMAITHIO;

6) yMeHHEM NPUMEHSTh Pa3’IudHbIE METOJIbI U 3alpPOChl MPH
noucke u orbope uHHGOpPMAIMK U COOTBETCTBYIOIIHX JTaHHBIX,
HCO6XOI[I/IMI)IX JJIs1 BBIITIOJIHCHUA y‘Ie6HI>IX 1 IIO3HAaBATCJIBHBIX 3aJa4
ompenesIEHHOro THIIA; TMNPHOOpEeTeHHue ombiTa B  obJacTu
HCIIOJIB30BaHUSsI UH(}pOPMAITHOHHO-KOMMYHHUKAaTHBHBIX
TGXHOJ’IOFHﬁ, OBJIAACHUC KyJ’IBTypOﬁ AKTUBHOT'O HMCIIOJIB30BaHUs
Pa3IMYHBIX IIOUCKOBBIX CHCTEM; CaMOCTOSITCJIBHO BBIOHpPATh
ONTUMAIBHYIO popmy npeJcTaBJISHUs uHpOpMAIUH u
WJUTIOCTPUPOBATh pelIaeMble 3aJadyd He- CJIOXKHBIMHU CXEMaMu,
auarpaMmMaMu, IpyruMu GopMaMu rpaduKHU X KOMOWHAITHUSIMU;

7) yMeHHEM HCTIOJIB30BaTh U aHAJIM3UPOBATH B MMPOIIECCE YUEOHOM
W WCCIIeNOBATEIILCKOU JEATEIPHOCTH WH(GOPMAIUIO O BIWUSHUHU
MIPOMBINIJIEHHOCTH, CEJICKOTO XO3fAHCTBa M TpaHCIIOpTa Ha
COCTOSIHHE OKPY>KaIoIIe! MMPUPOTHOM Cpebl;



YHMBEpPCa/IbHbIMM KOMMYHMKATUBHBIMU AEMCTBUAMM

8) yMeHnneM 3ajaBaTh BONPOCH (B XOIe JJaHAiora /WA
JIUCKYCCHH) II0 CYHIECTBY OOCyXJaemMol TeMbl, (OpMYJIMpPOBAThH
CBOM MPEUIOKEHHSI OTHOCHUTEIBbHO BBINIOJHEHUS TPEJIOKSHHOU
3a/1a4u;

9) npuobpeTeHne OMbBITa MPE3CHTANN PE3yJIbTATOB BBIITOIHCHUS
XUMHUYIECKOTO SKCHEePUMEHTA (;TtabopaTopHOTO OTIBITA,
jmabopaTopHOH pabOTBEI TI0 WCCIEIOBAaHUIO CBOWCTB BEIHISCTB,
y4eOHOTO MPOEKTa);

10) 3aMHTEpEeCOBAHHOCTE B COBMECTHOM CO CBEpPCTHHUKAMU
IMO3HABATEJILHON M MCCIIE0BATEIbCKON ASSITEILHOCTH IPU PEIICHUN
BO3HHUKAIOIIMX IpoOJeM Ha OCHOBe yd€ra OOIMX HHTEPECOB H
corjacoBaHusi ~ mo3uiui  (0OCyXJCHUs, OOMEH  MHCHHSIMH,
«MO3TOBbI€ IITYpPMBbD», KOOpPJAMHAILUSI COBMECTHBIX JE€HUCTBUIA,
OIpe/IeICHUEe KPUTEPHUEB MO OI[EHKE KauyeCTBa BBHIITOJHEHHON paboThI

U ap.);

yHMBepca)’IbeIMVI PErynATMBHbIMM AeﬁCTBMHMM

11) ymMeHHMEM CaMOCTOSITEIBHO OIPENAEISTh IEIH JASSITEILHOCTH,
IUIaHUPOBATH, OCYIIECTBIISITH, KOHTPOJIUPOBATH u npu
HEOOXOJIUMOCTH KOPPEKTHPOBATH CBOIO JESITEIBHOCTH, BBIOMPATH
HamOosnee d(P(deKTUBHBIE CIIOCOOBI  pemieHus  y4eOHBIX |
IMO3HABATEJILHBIX  3aJad, CaMOCTOSITEJIbHO  COCTAaBISITH WU
KOPPEKTHPOBAaTh  IIPEAJIOKEHHBIM  alrOpUTM  JEHCTBHI  TIpH
BBIMIOJITHEHUN 3aJaHUNl C y4YETOM TIOJNIyYE€HHUs HOBBIX 3HaAaHUNH 00
U3yYaeMbIX OOBEKTaX — BeNIeCTBaX M pPEakIHAX; OICHUBATH
COOTBETCTBHE MOJIyUYEHHOTO pe3yabTaTa 3a- SBICHHOU IeNH;

12) yMeHneM HWCIIONB30BaTh W AHAJIH3UPOBATH KOHTEKCTHI,
peajgaraeMale B YCJIIOBUH 32/ TaHUI.

M peaAMETHbIE PE3YNbTaThbl

B cocraBe  npeaMeTHBIX ~ pe3yJbTaTOB IO  OCBOEHHUIO
00513aTeIBPHOTO COJIEP)KAaHUS, YCTAaHOBJICHHOTO JAaHHOW HPHUMEpPHOH
pabodeit mporpaMMoOu, BBIJISISIOT: OCBOCHHBIE OOYYarONTUMHUCS
Hay4HBIC 3HAHHUSA, YMEHHS WU CHOCOOBI IEHCTBHH, cnenmduueckne
JJIsl IpeaMeTHOW oOnactu «XHUMUs», BHIBI JIESITESIBHOCTH II0
IMOJTYYSCHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETANH, ITPEeoOpa3oOBaAHUIO
WU IPUMEHEHHIO B PA3JIMYHBIX yYEOHBIX U HOBBIX CUTYallHsIX.

[IpenmeTHbIE pe3ynabTaThl MPEACTABICHBI 10 TOJaM OOYYEHUS H
OTpaXkaloT C(POPMHUPOBAHHOCTH Yy OOYYaIOUIMXCS  CIEIYIOIINX
YMEHUI:



8 KJIACC

1) packpsieame cmbica OCHOBHBIX XHMHUYECCKHUX MTOHSATHIN: aTOM,
MOJIEKyJla, XHMHUYECKHUH D3JIE€MEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OTHOPOAHASI U HEOJHOPOJIHAsI), BAJICHTHOCTD,
OTHOCUTEJIbHAsT aTOMHAasi M MOJIEKYJIsIpHAsi Macca, KOJUYECTBO
BEIIECTBAa, MOJIb, MOJISIpHAsi Macca, MaccoBasli JOJIsI XUMHYECKOTO
3JIEMEHTa B COCOWHEHUW, MOJISAPHBIA 0O0BEM, OKCHI, KHCIIOTA,
OCHOBAaHUE, COJIb, DJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb OKUCICHUS,
XUMHUYECKass peakmnus, KiIacCUu(PHUKanmus peakuii: peakuu
COCIMHCHHs, PCEaKIIMN pPa3lI0KCHHs, peakIlnd 3aMeIIeHUs,
peaknun oOMeHa, dK30- M DHIOTEPMHYECKHE pEaKIUH; TEIIOBOU
3¢ deKT peakiuu; SIAPO aToMa, 3IJICKTPOHHBIM CJOH aTtoma,
aToOMHas opOuTaIb, paguyc aToMa, XUMHYecKasl CBA3b, MOJISIpHAas
W HEeMoJIsIpHasi KOBaJICHTHAsl CBsI3b, MOHHAsSI CBsI3b, UOH, KaTHOH,
aHHOH, pacTBOpP, MaccoBas J0jJs BemecTBa (IPOIEHTHAas
KOHIICHTpAIH) B PaCTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX
OnoHATHH (cM. . 1) W TPUMEHSITH 3TH NOHSATUS TIPU OITMCAHUH
BEIIECTB U UX IIPECBPAIICHUAN;

3) ucnoavzosams XUMHUYECKYIO CHUMBOJIHUKY JJIsI COCTABJICHUS
¢opMYyII BENIECTB U YPAaBHEHUIH XUMHUYECKHUX PEAKIUA;

4) onpeodensimb BaJEHTHOCTH aTOMOB 3JJEMEHTOB B OWHApHBIX
COC/IMHCHHUSX; CTCIICHb OKHUCJICHUS DJICMEHTOB B OWHapPHBIX
COCTMHEHMUSAX; MPUHAJIE)KHOCTh BEIIECTB K ONPEAeIEHHOMY KJaccy
COeMHEeHUN 110  dopmyaM; BHA  XAMHUYECKOW  CBS3H
(KOBaJICHTHAsI 1 HOHHAs) B HCOPTaHUYESCKUX COCIUHCHUSX

5) packpvisams  cmwuicn  Tlepuoamueckoro 3akona JI. U.
MeuneneeBa: JIEMOHCTPHPOBATh IMOHUMaHHE MESPUOIUICCKON
3aBUCUMOCTH CBOMCTB XUMHYECKUX DIIEMCHTOB OT WX MOJOXXCHHS B
Ilepuonuueckoil cucTeMe; 3aKOHOB COXPAHEHUsT MAacChl BEILIECTB,
TMOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO YYCHHS, 3aKOHA
ABOTanpo; onucwvigamsv u xapaxkmepu3oéams TaOIUUHYIO GOopMy
ITepuonuyueckoil CHUCTEMBl XHUMHYECKHX JJEMEHTOB: pa3jnyaTh
NOHSITHUS  «TJaBHast noArpymnma (A-rpymma)» W «I100oYHas
noxarpytia (b-rpymnma)», Mabie U OOJBIINE TTEPUOIBI; COOMHOCUMb
o0O3HaUYeHHsI, KOTOpbIe wuMErTCs B Tabnuie «llepuogndeckas
cucrtemMa XxuMuueckux ajemMeHToB Jl. 1. MenaeneeBa» ¢ 4YUCIOBBIMU
XapaKTepPUCTUKAMU CTPOCHHUS aTOMOB XHWMHYECKHUX DJJICMEHTOB
(coctaB u 3apsng sapa, obIIee YHCI0 3JIEKTPOHOB U pacHpeiieIeHHue
WX MO PICKTPOHHBIM CIIOSIM);

6) xkraccuguyuposamo XUMHUYIECKHE 3JIEMEHTHI;
HEOpPraHWYECKHE BEIIIECTBA; XUMHUYECKHE peaKnuu (M0 9UCIy |
COCTaBy YYACTBYIOIIMX B pEakIHU BEIIECTB, I10 TEIJIOBOMY

dhdexry);



7) xapakmepuzosams  (onuceieams) OOLUIME  XUMHUYECCKHUE
CBOMCTBa BEUIECTB Pa3JIUYHBIX KJIACCOB, IMOATBEp)KJasi OIHCAHUE
IpUMEpPaMH  MOJIEKYJSIDHBIX  yPaBHEHHH  COOTBETCTBYIOIIMX
XUMHYECKUXPEAKIINN;

8) npoenoszuposams CBOWCTBa BEIISCTB B 3aBUCHMOCTH OT HX
Ka4eCTBEHHOIO COCTaBa; BO3MOXXHOCTHU MPOTEKAHUS XHUMHYECKUX
MIPEBPAIICHUN B PA3JIMYHBIX yCIOBUSIX;

9) @biuucasimb OTHOCHUTEIBHYIO MOJICKYJSPHYIO H MOJLIPHYIO
MacChbl BEIIECTB; MAaCCOBYIO JIOJIO XHMHYECKOT'O »JJIEMEHTa IIO
dbopmyne coenmHeHHs; MacCOBYIO JOJIIO BeEIIECTBAa B pPacTBOPE;
IIPOBOAUTH PACUETHI IO YPABHECHHUIO XUMHUYECKON PEaKIInu;

10) npumenamo OCHOBHBIE ornepanuu MBICIIUTEIIbHON
NeSITeIbHOCTH — aHaJIW3 W CHHTE3, CpaBHEHHE, 00oOmieHue,
CHUCTEMaTH3aluio, KJIAacCHU(PHUKALHNIO,  BBIABICHHUE  MPUYNHHO-
CIICACTBEHHBIX CBsI3€il — JUIsI M3Y4YCHUsI CBOWCTB BEIIECTB U
XUMHYECKHUX PEaKIUii; eCTECTBEHHO-HAYUYHbIE METO/bI TO3HAHUS —
HaOJIf0IeHuE, H3MEpeHue, MOJEJINPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN );

11) creoosams tipaBUIIaM MOJB30BAHHS XUMHUUYECKOW IMOCYI0U U
J1a60paTOPHBIM OO0OpYIOBaHMEM, a TAaKXE IpaBUiaM OOpamieHus
C BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH IO BBIITOJIHEHUIO
JIaGOPATOPHBIX XUMHUUYECKUX OIBITOB MO IOJYYEHHUIO U COOMPaHHIO
razoo0pa3HbIX BeUIeCTB (BOJAOPOJia U KHUCJIOPOJa), IPUTOTOBICHUIO
pacTBOpPOB C OIpeAeIEHHOW MaccOBOW [oJIed pacTBOPEHHOTO
BEIIIECTBA; IJIAHUPOBATH U IMPOBOJUTH XMUMHYECKHE DKCIIEPHUMEHTHI
[0 pacro3HAaBaHHUIO PACTBOPOB MICIOYEH M KHCIJIOT C ITOMOIIBIO
WHIUKATOPOB (JTakMyc, (peHOoIPTaleHH, METHIIOPAHXK U AP.).

9 KJIACC

1) packpvieamsb  cmbici  OCHOBHBIX ~ XUMUYECKUX  MMOHSITHUM:
XUMHUYECKUH 3JIEMEHT, aToOM, MOJIEeKyJia, WOH, KaTUOH, aHWOH,
nmpocToe BEIIECTBO, CJIIO’KHOE BEIIIECTBO, BaJICHTHOCTbD,
IEKTPOOTPULIATEIILHOCTh, CTENEHb OKHCJIEHUsI, XHUMHUYecKas
peaxkusi, XUMHUYEeCcKasi CBsI3b, TCIUIOBOUW 3 (eKT peakuu, MOJb,
MOJIIPHBIA  00BEM, pacTBOP; DIJIEKTPOJUTHI, HEIIIECKTPOIHUTHI,
JIEKTPOJIUTUYECKAsT JIUCCOMHAIINSI, PEaKIMu HWOHHOTO OOMeHa,

KaTajauni3artop, XUMHUYCCKOC paBHOBECHUC, O6paTI/IMBIe H
HeO6paTI/IMBIe pe€aKkuuu, OKHCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIC
pe€aknauu, OKHCIIHUTCIIb, BOCCTAHOBUTCIIb, OKHCIJICHUC nu

BOCCTAHOBJICHHUE, AJUIOTPOITHs, aM(pOTEPHOCTb, XUMHYECKasl CBSI3b
(kOBaJICHTHAs, HWOHHAas, MCTAJUIMYECKAs), KpPUCTAJIJIMYEeCKas
peui€Tka, KOppo3usi METAJJIOB, CILIaBbl; CKOPOCTh XWMHWYECKOM
peaknuu, TIpeneabHO  nomyctumasi  koHnentpamws — (ITK)
BCIIIECTBA;



2) unnrocmpuposéams B3aUMOCBSI3b OCHOBHBIX XHUMHYCCKHUX
OOHATHH (cM. m. 1) W HNPUMEHSATH 3TH TOHSATHUS TNPU ONHCAHUH
BEIIECTB U UX IPEBPaIlCHUN;

3) ucnonvzoeams XUMHUYECKYH) CHUMBOJHKY JJIsi COCTaBJICHHUS
¢opMyIT BemecTB U ypaBHCHU N XUMHUYCCKUX PEaKITHIA;

4) onpedensimb BaJCHTHOCTb W CTCICHBb OKHCICHHUS XUMHUUYECKHX
SJIEMEHTOB B COCJIMHEHMSX Pa3JINYHOrO COCTaBa; NPUHAIJICKHOCTD
BEIIECTB K OMNPENeIEHHOMY KJIacCy COeIUHEHUM 1o (popMmymnam; BUI
XUMHYECKO CBsI3W (KOBaJICHTHAasl, MOHHAasl, METAJJIMYECKas) B
HEOPraHWYEeCKNX COCIMHEHUSIX; 3apsii HOHAa MO XUMHUYECKOU
(popmyrie; xapakTep cpenbl B BOOHBIX PAaCTBOPAX HEOPTAHUIECKUX
COEOWHEHUH, THUN KPHUCTAUIMYECKON pemeéTKH KOHKPETHOIO
BEIIIECTBA;

5) packpevisams  cmwvicn  ITlepuoaunueckoro 3akona JI. .
MenzaeneeBa 1 IEMOHCTPUPOBATH €0 MOHUMAHHUE: ONUCLIGAMb U
xapakmepuszosams Tabnuunyo Gopmy Ilepunoanyueckoil cucTemMbl
XUMHYECKHX  JJIEMEHTOB:  pa3jiuyaTh  IIOHSITHS  «IJIaBHas
noarpyrmia (A-rpymnma)» u «modounass moarpymnma (B-rpymma)y,
MaJible U OOJIBLINE MEPUOABI; COOMHOCUMb O003HAYCHHUS, KOTOPHIS
MMEIOTCSI B NEepHOJWYECKOW  Tabmuue, C  YUCIOBBIMH
XapaKTepPUCTHUKAMH CTPOCHUS aTOMOB XHMHYECKHX 3JIEMEHTOB
(cocTaB u 3apsin siapa, 00ILIeeYnCcIIo DISKTPOHOB U paclpeiejIeHue
HUX 110 DJIEKTPOHHBIM CJI0SIM);00bsCHAMb 00IINEe 3aKOHOMEPHOCTH B
W3MEHEHUHM CBOWCTB 3JIEMEHTOB M WX COCIMHEHHH B IIpejeliax
MaJIBIX MEPHOJOB M TJIABHBIX MOJ- IPYHI C YyUYETOM CTPOCHHS HX
aTOMOB;

6) xkraccuguyuposamo XUMHUYECKHE 3JI€MEHTHI;
HEOpPraHWYEeCKHE BEIIeCTBa; XUMHUYECKHE peakuuu (1Mo YHuciay U
COCTaBy YYacTBYIOUIMX B pEaklHUH BELISCTB, 110 TEIIOBOMY
3(pderTy, MO0 UZMEHCHUIO CTENEeHEH OKHUCICHHUS XHUMHYCCKUX
3JIEMEHTORB);

7) xapaxmepuzoeamse (onucviéams) OONIHE U CHEUPUIECCKHUE
XUMHYECKHE CBOWCTBA TMPOCTBIX H  CJOXHBIX  BEIIECTB,
HOATBEPIK/Aasi ONHUCAaHWE NPUMEPaMHU MOJIEKYJISIPHBIX M HMOHHBIX
YPaBHEHUU COOTBETCTBYIOLINX XUMHUUYECKUX PEAKLIUIA;

8) cocmaensims ypaBHEHHS DIICKTPOJIUTHYCCKONW JTHUCCOLUALIAN
KMCJIOT, LIEJIOYEN U COJICH; IOJIHbIE U COKpall€HHBbIE YPaBHEHMUS
peakuii HOHHOT'O obmMeHa; YpaBHEHUS peakmui,
MMOJITBEPIKTAIOIINX CYIIECTBOBAHNE T'€HETHUYECKOW CBSI3H MEXIY
BEILIECTBAMH Pa3JIUYHbBIX KIACCOB;

9) packpvieams CYUHOCTb OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakmuii MocpeacTBOM COCTABJICHUS! JJIEKTPOHHOIO OajaHca 3THX
peaxkuuii;

10) npoenoszuposams CBOWCTBa BEIISCTB B 3aBUCHMOCTH OT HX
CTPOCHMUSI; BO3MOYKHOCTH MPOTEKAHUSI XUMHUUYECKHUX IIPEeBpaIlleHU N
B PA3JINYHBIX yCIOBHSIX;



11) ewiuucasms OTHOCUTEIBHYK) MOJICKYJSIDHYIO M MOJSIDHYEO MAacChl BEIIECTB; MAaCCOBYIO JIOJO
XUMHYECKOr0 3JIeMeHTa 110 (GOopMyJie COSJIMHEHHS; MacCOBYIO JOJIO BEIIeCTBA B PacTBOpE; IPOBOJUTH
pacy€Thl 1O YPABHEHUIO XUMHUYECKON pEeaKlInu;

12) credosams npaBuiiaM MOJB30BAHUS XUMHYECKOW IMOCYJIOM W JIaGOpaTOpHBIM O0OpyJAOBaHHEM, a
TaK)Xe ITpaBHJaM  OOpalleHusi C BEIIeCTBAMH B COOTBETCTBUHM C HWHCTPYKUHMSIMU I10 BBIITOJHEHUIO
1abOpPaTOPHBIX XHUMHUYECKUX OMNBITOB MO TONYYCHHIO W COOHMpaHWIO Ta3000pa3HBIX BEIMISCTB (aMMHaka M
YIIIEKUCIIOTO T'a3a);

13) nposooums peakiuu, MOATBEPKAAIOIINE KAYCCTBECHHBIN COCTAB PAa3JUYHBIX BEIICCTB: PAClO3HABATh
ONBITHBIM IyTEM XJIOpHA- OpOMUI-, MOaUA-, KapOoHaT-, pocdar-, crimkar-, cyiabdar-, THIAPOKCHI-UOHBI,
KaTHOHbI aMMOHUA YU MOHBI M3YUYCHHBIX MCTAJIJIOB, MPUCYTCTBYIOUIME B BOJHBIX paCTBOpAaX HECOPraHUYCCKUX
BEIIIECTB;

14) npumersams OCHOBHBIC OICpalnu MBICIUTEIIBHOU ACATCIIBHOCTU —— aHAJIM3 U CHHTC3, CpPpaBHCHUC,
O6061HCHI/IC, CUCTEMATU3allUuIO, BBIABJICHUC MNPUYHUHHO-CIICACTBCHHBIX CBsI3ell — s U3YUYCHUA CBOICTB
BCIICCTB U XHUMHUYCCKHUX peaxunﬁ; €CTCCTBCHHO-HAYYHbBIC METOAbI IMO3HAHUA — HaGJ'IIO,HeHI/Ie, U3MEPCHHUC,

MOJEJIMPOBAHNE,3KCIIEPUMEHT (peaJIbHbII U MBICJIICHHBIN).



TEMATUYECKOE NM/TAHUPOBAHWUE

Bcero 136 4, 13 HUX 7 4 — pe3epBHOe Bpems

8 KJIACC

(2 4 B Hegeno, BCero 68 4, M3 HUX 3 4 — pe3epBHOE BpeMS)

IIpuMepHbIe TEMBI,
pacKpbIBaoIye JAHHbIN
pa3jeJs HIporpaMmsi,
¥ KOJINYECTBO YaCoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaeprKaHue

OCHOBHbIE BU/bI AeSITEIbHOCTU
06Gy4YarIMxcsa

Pazgen 1. [lepBoHayajibHbIe XUHMUYECKHE TIOH

situst (20 1)

Tema 1. XuMusi — BaKHast
06J1aCTh €CTeCTBO3HAHUA U
NPaKTUYeCKOU JesTeIbHO-
CTH YeJIOBEeKa

Gy

IIpenmer xumuu. Posib XumMuu B )KU3HHU
genoBeKa. XUMUS B CHCTEME HAYK.
MeToapl MO3HAHUS B XUMUMU.

Tena u BemmecTBa. PU3HUYESCKHE CBOMCTBA
BEIIECTB. ATpEraTHOE COCTOSTHUE
BelecTB. UHUCThIC BEIIECTBA U CMECH.
Cnioco6bl pa3aesicHUsI cMeceit.
DuszndyecKrue U XUMUIECKUE SIBICHUS.
Ilpu3Haku 1 yCcnoBHs MIPOTESKAHUS
XUMHYECKUXPEAKIIHH.

3HAKOMCTBO C MpaBUJIaMu OE€30TTaCHOCTH
U npu€éMaMu pabOThl B XUMHYECKOU
J1a00paTOpUH.

JleMoHCcTpanuu

1. JlabopaTopHOE 000pyaOBaHHUE.

2. Paznuunble BUILI XUMHUYECKOM
MOCYIbI.

e PackppIBaTh CMBICI H3y9aeMbIX
MOHSITHH.

e PackpbIBaTh poJib XUMHHU B TIPUPOJIE U
JKHU3HH 4YeJIoBeKa, e€ CBsI3b C IPYTrHUMU
HayKaMH.

e Paznuuarh 49WCThIE BemIeCTBA U

CMECH; OJHOPOIHBIE U HEOAHOPOIHBIS

cMecH.

Paznnuate pusnueckrne n XUMHUYECKHE

SIBJICHUSI.

o OmnpenensaTh NMPU3HAKA XUMHUYESCKUX
peaKumii M yCIOBHUS UX NIPOTEKAHUS.

e CremoBarh IMpaBUiIaM IOJIb30BAHUS
XUMHYECKOU MOCY/I0# U 1aGopaTOPHBIM
0o0opyIoBaHUEM, a TaK)XKe MpaBUiIamM
oOpallleHUsI ¢ XUMHUYSCKUMU
B€IIIECTBaAMH1 B COOTBCTCTBHUU C
l/IHCprKLlI/lﬂMl/I I10 BBIITOJIHCHUIO
MPaKTUUECKUX padoT.




3. O6pas1bI BEIIECTB.

4. CriocoObI pa3zesneHust cMecei
(¢bumpTpoBaHMe, BEIIApUBaHUE,
JUCTWIIIAIUS, Xpomarorpadus).
JlaGopaTopHble U IPaKTHYeCKHe
paéoThl

Jlabopamopnuvie onvimoi:

Onucanue GU3NYECKHUX CBONCTB BEILIECTB.
Pasnenenne cMecy ¢ MOMOIIBIO MarHUTA.
Ilpakmuueckue pabomul:

Ne 1. [IpaBuna paboTsl B J1abopaTopuu

¥ IpUEMBI OOpaIeHNsI ¢ JIaOOPaTOPHBIM
000OpyIOBaHHUEM.

Ne 2. Paznenenue cMmeceit (Ha mpumepe
OYHMCTKHU OBApPEHHOM COJIN)

e [InaHMpOBAaTH ¥ MPOBOIUTH XUMHUUE-
CKMU DKCHEPUMEHT 10 U3YyUYCHUIO U
OIHMCaHUIO (PU3UISCKUX CBOHCTB
BEIIECTB, CIIOCOO0B pa3jeeHus cMecel
BEIIECTB.

e lcronp30BaTh IpH BEIIIOJTHEHUN
YJeOHBIX 3aJaHUI U B IIpOIlecce
HCCIeI0BaTEIbCKON NesTeIbHOCTU
HAyYIHO-TIOIYJISIPHYIO JINTEPATypy
XHUMHYECKOTO COAEp>KaHUs, CIIPaBOd-
HBIE MaTepHaibl, pecypcsl MHTEepHeTAa.

e BricTpanBaTh pa3BEpHYyTHIC TUCHMEH-
HbIE€ U YCTHBIE OTBETHI C OIIOPOU Ha
uHGOPMALMIO U3 y4eOHUKA U CIIPABOY-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh M3YUYEHHBIM NOHATUMHBIN anmapar
Kypca XUMHU

Tema 2. BemjecTBa
U XMMHYecKUe peaKnuu
(15 q)

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE
3JIEMEHTBI. 3HAKH (CUMBOJIBI)
XUMHUYECKUX 351eMeHTOB. [IpocThie u
CJIOKHBIEBelecTBa. ATOMHO-
MOJEKYJISIPHOE yUEeHHE.

Xnmuueckast popmyna. BameHTHOCTH
aTOMOB XMMHUYECKHUX JIEMEHTOB. 3aKOH
TIOCTOSTHCTBA COCTaBa BEIIECTB.
OTHOCHUTENbHAST aTOMHAsI Macca.
OTHOCUTEIBFHAMOJIEKYJISIPHAST Macca.
MaccoBast 10151 XHMHIECKOT'O JIeMeHTa
B coeauHeHnu. Ou3ndeckne u
XUMHUYCCKUC SIBJICHUS.

Xumundeckast peakuusi. [Ipu3naku

" YCJIOBUA MPOTEKAHUSA XUMUYCCKUX
peaknuii. XMMHU4YeCcKUe ypaBHEHUSI.

¢ [IpuMeHSTh eCTeCTBEHHO-HAyJHEIE
METOJIbI MO3HAHUS (B TOM YHCIIe
HaOII0IeHNE, MOJIEIMPOBAHHE,
SKCIEPUMEHT) U OCHOBHBIE ONepaIlnu
MBICIIUTEIILHON JAeITeIIbHOCTH
(cpaBHEHHe, KIacCUPUKALINS) I
HM3Yy4YEHUsI BEIIECTB U XUMHYECKHUX
peakiuii.

e PackpbIBaTh CMBICT U3yYaeMBbIX
MOHSATHH U 3aKOHOB U NPUMEHSATDb 3TH
IMOHATHUA NPHU OITMCAHUU CBOMCTB
BEILIECTB U UX MPEeBpaIleHU.

e PaznnuaTe pu3HYecKUe U XUMHYESCKHUE
ABJICHHUA, 06'])$ICH$ITI) X CYHIHOCTb C
TOYKHU 3PCHUA aTOMHO-
MOJICKYJISIPHOT O yUSHHUSI.




IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Tunsl XUMUYECKUX peaKIui
(coeaHEHMsI, pa3I0>KeHUsI, 3aMEILIeHUs,
oOmeHa).3aKOH COXpaHCHHUS] MacChI
BEILECTB.

M. B. JIoMOHOCOB — yu&HBIN-
SHIIUKJIONEIHUCT.

JleMoHCcTpanuu

dusuueckue siBICHUA (pacTUpaHUE
caxapa B CTyIKe, KHIICHUE U
KOHJICHCAIINSI BOABI U T. 11.).
Xumudeckue siBIieHUs! (TOPEHUE CBEYH,
pa3nokeHue caxapa, B3auMojeiicTeue
CEepHOM KHUCIIOTHI C XJIOPUIOM Oapwus,
pasznoxxenue runpokcuna meau(ll),
B3aMMOJEHCTBUE KeJie3a ¢ Cepoi,
B3aMMOJEHCTBHE XkKejle3a C pacCTBOPOM
comu menu(1l)).

OmBIT, MINTIOCTPUPYIOIIHH 3aKOH
COXpaHEHUS MaCChI.

JlaGopaTopHble U NMPaKTHYeCKrue PaGoThl
Jlabopamophuele onvimui:

[TpuMepsl GU3NUESCKUX SBICHUM
(nIaBJICHUE BOCKA, TasTHUE JIHJIA).

e OnpeAessaTh NPU3HAKA XUMHYECKHX
peaKkIuii, yCIOBHS UX IIPOTSKAHMSI.

e OOBSICHATH CyITHOCTh (DU3UIECKUX U
XUMHYECKHUX SIBJICHUH C TOYKHU 3PEHUS
aTOMHO-MOJIEKYJISIDHOTO YUCHHSI.

¢ KimaccuduiupoBaTs XUMHISCKHUE
peaknuu (110 YUCIIy U COCTaBy pearupy-
FOIUX U 00pa3yIOMINXCs BEIIECTB).

e CocTaBisiTh (POPMYJIIBI OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U OIPEaeIIsITh
BaJICHTHOCTH ITO (pOopMyJIaM BEIIECTB.

e PaccTaBisiTh KOO OUIUECHTHI B
YPaBHEHUSIX XUMHUYECKHUX PEaKIIHH.

e CrieioBaTh NpaBHIIaM ITOJIH30BAHUS
XHUMHUYECKOH MOCYI0H 1 JTab0paTOPHBIM
o0opyoBaHMEM, a TAKXKe MPaBUIIaM
oOparnieHus ¢ BElIeCTBaMH B
COOTBETCTBUH C MHCTPYKIUSMH IO
BBITTOJTHEHUIO J1IA00PATOPHBIX
XHUMHYECKHUX OIBITOB.

e lcrionp30BaTh IPHU BHITIOJTHEHUN
yJeOHBIX 3aJaHHUI U B IIpoIlecce
HCCJIEIOBATENILCKOM A€sITeJIbHOCTH




IIpumepbl XMUMUYECKUX SABJICHUN
(IpokanuBaHUE MEIHON MPOBOIOKH,
B3aUMOJICHCTBUE MeJia C KUCIOTOM).
Mopnenn aTOMOB U MOJIEKYJI.

Bovituucnenusn

— OTHOCUTEJIBbHOU MOJICKYJISIPHON
Macchl BEIIECTB;

— MacCOBOM 101U XUMHUYECKOT O
3JIeMEHTa N0 GOPMyJIe COETUHEHUS

Hay4YHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COACPKAHUS,
CIIPaBOYHbIC MaTEpUAIbl, PECYPCHI
HNurtepuera.

e 6 BricTpauBaTh pa3BEpPHYThHIE
MNHUCBMEHHBIEC U YCTHBIE OTBETHI C
oropoii Ha nHpopMaLHIO U3 y4eOHHKA
U CIIPAaBOYHBIX MAaTEPHUAIOB, TPAMOTHO
HCIOJIB30BAaTh U3y4YEHHBIN
NOHSTUMHBIN annapaTKypca XUMUHU

Paszpen 2. BaxkHeidlue nmpejcTaBUTEeJId HeopraHmdeckux BemectB (30 u)

Tema 3. Bo3ayx. Kuciaopoga,.
MousaTHe 06 okcuaax
(59)

Bosnyx — cMmecs razos. Cocrtas Bo3ayxa.
Kucnopon — snemeHT u npocroe
BemecTBO. O30H — aJUIOTPOITHAS
Moaudukanus kuciopona. HaxoxkaeHue
KHCJIOpO/Jia B IpUpoOJIe, (pu3ndeckre u
XUMHUYECKHE CBOMCTBA (peaKnu
OKHCJICHHSI, TOpEeHHe). Y CIOBUS
BO3HUKHOBCHHUS M IIPEKPAILCHUS
ropenust. [ToHsiTre

00 okcHaax.

Crioco0sb!I MOJIydeHHsT KHCIIOpoa B
1a00paTOPUH U TIPOMBIIIIICHHOCTH.
IIpumenenue kuciaopoaa. Kpyropopor
KHUCJIOpO/ia B TIPUPO/IE.

TeroBoii 3ppexT XumMuIecKou
pe€aKuuru, MOHATHE O TCPMOXUMHUYECCKOM
YPaBHEHHH, 3K30- M SHIOTCPMHUUYCCKUX
peaKIusIX.

e PackpbIBaTh CMBICII U3yYaeMbIX
MOHSATHH U NPUMEHSITh 9TH HOHSTHS
P ONMCAHUU CBOWCTB BEIISCTB U
UXIIpEeBpalleHUI.

e XapakTepu3zoBaTh (ONHUCHIBATH)
cocTaB BO31yxa, (GPU3HUYECKUEC U XH-
MHMYECKHE CBOHCTBA KHCIIOPOAa,
CTIOCOOBI €ro MOJTyUYeHUS,
MMPUMEHEHHEH 3HAaYCHHE B IPUPOJIE U
JKHU3HH YeJIOBEKa.

e CpaBHUBATh PEAKIIUU TOPEHHUS U
MEJIJICHHOTO OKHCJICHHSI.

e CoOupaTh NpHUOOPHI JUTSI TOITYyISHUS
KHCJIOpoa (BBITECHECHHUEM BOJBI U
BO3/yXa).

e Pacno3HaBaTh OIBITHBIM l'IyTéM
KHCJIOPOJI.




IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Tonnueo (He(dTH, Yrojb U MeTaH).
3arps3HeHHE BO3yXa, CIIOCOOBI €ero
NpeoTBpaIlCHUs. Y CUIICHUE
MapHUKOBOTO 3P deKTa, pa3pymieHue
030HOBOTI'O CJIOSI.

JleMoHCcTpanuu

BsaumoneiictBue pocdopa, cepbr

M 5KeJie3a C KUCJIOPOa0oM (BOZMOYKHO
HCITOJIb30BaHUC BI/IILGOOHLITOB).
OrmnpeseneHre CoepKaHUsI KUCIOPOaa
B BO3yXE€.

OMBITHI, AEMOHCTPUPYIOIIHNE YCIIOBHS
BO3HUKHOBCHMUSA U NPEKPALLICHUS
TOpPEHUS.

JlaGopaTopHble M MpaKTHYeCKUe
pa6oTsl

Jlabopamopnwiil onvim:
O3HaKOMIICHHE C 06pa3uaMH OKCHUIOOB.
llpakmuueckas paboma.

Ne 3. ITomyuenue u coOupaHue KHUCIopoaa,

HU3YyHYCHHUEC €TO CBOMCTB.

e lcnionp30BaTh XUMHYECKYIO

CHUMBOJIUKY JJIsI COCTaBIICHUST (hOPMYIT
BEIIECTB, MOJIEKYIISIPHBIX ypPaBHEHUMN
XUMHYSCKUX PEaKIui ¢ ydacTHEeM
KHCIOPOAA.

OOBSACHSITH CYIIHOCTh SKOJIOTHIECKUX
npobsIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3ayXa.

CrenoBaTh mpaBmiIaM 0€30ITacHOM
paboThl B 1abopaTOpHUU MpHU
HCII0JIb30BAHUUXHUMHUYIECKOM TTOCYAbI U
000opyIOBaHUSA, a TAK)KEe MPaBUIIAM
oOparieHus: ¢ TOPIOYUMHU BEIIECTBAMH B
OBITY.

TTnanupoBaTh U OCYIISCTBIISITH HA
TMPAKTUKE XUMHUYECKNE YKCIIEPHUMEHTHI,
IIPOBOJIUTHL HAOIIOICHUS, AC]IaTh
BBIBOJBI 10 pe3yJIbTaTaM
SKCIIEPUMEHTA.

VYyacTBOBaTH B COBMECTHOH paboTe

B IrpymnIe.

Hcnons30BaTh IpH BBITOITHEHUH
yJeOHBIX 3aJaHHUI U B IIpoIlecce
MICCJIEIOBATEJILCKOM e TeIbHOCTH




Botuucnenusn

— MOJICKYJISIPHOU MacChl KHCIOpOaa

¥ 030HA HAa OCHOBAaHHH aTOMHOM MacCChI
XHMHYECKOI'0 DJIEMCHTA

® HAyYHO-TIOIYJISIPHYIO JINTEPATy Py
XUMHUUYECKOI'0 COAECPIKAHUS,
CIIPaBOYHBIE MAaTEPUANBI, PECYPCHI
HNurtepuera.

6 BricTpauBaTh pa3BEPHYTHIE
MUCBMEHHBICH YCTHBIE OTBETHI C OIIOPOU
Ha MHPOPMAIHIO U3 ydeOHUKaA U
CIIPAaBOYHBIX MaTEpPHAJIOB, TPAMOTHO
HMCIIOJIb30BaTh U3YUYEHHBIN TOHSATUHHBIHN
anmapat Kypca XUMHHU

Tema 4. Bogopoga.
I[lonsaTHE O KHCIOTaX
M COJIAX

(59

Bonopon — anemeHT 1 mpocTtoe
BemecTBO. HaxoxxaeHue B mpupose,
(pusnmyeckne U XUMHYECKHE CBOMCTBA (Ha
IpuUMepe B3auMOJCHCTBHUS ¢ HEMeTauIa-
MU U OKCHJIaMH METAJIJIOB), IPUMEHEHUE,
CIOCOOBI TTOJTYYCHUSI.

IToHsITHE O KMCIOTAaX U COJISIX.

JleMoHCcTpanuu

TTomyuenue, cobnpanue u pacrio3HaBa-
HHE BOJIOpOJia.

I"openue Bosopona.

B3aumonerictBue Bo1opoia ¢ OKCUIOM
meau(1l).

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

Jlabopamopnuiii onvim:
B3anmoneicTBre KUCIOT C MeTalulaMU.
Ilpakmuueckas paboma:

Ne 4. TTomyyenue 1 cobupaHue BOAOPOIA,
U3y4YEeHHE €r0 CBOWCTB.

e PackpbIBaTh CMBICI U3y4aeMbIX
MOHSITUU Y IPUMEHSITh DTH ITOHSITHSI
IIPH OIFICAHWUH CBOMCTB BEIISCTB M UX
IpeBpalleHuil.

XapakTepHu3oBaTh (OIMHUCHIBATH)

(r3nueckre U XUMHYECKHE CBOMCTBA

BOJIOPOJIA, CIIOCOOBI €r0 MOJIyYSHHUS,

IIpUMEHEHHE.

CobupaThe NpuOOP JJIsI MOTYyICSHUSI

BOJIO-pO/JIA.

e lcnonbp30BaTh XUMUYECKYIO CHMBO-
JIUKY JUIsl COCTaBICHUsT popmyt
BEIIECTB, MOJICKYJIIPHBIX ypaBHEHUN
XUMHUYECKHUX PEAKIHil C ydacTHEM
BOJOPO/IA.

e CnestoBaTh IpaBUIaM 0e30TacHOM
paboTEI B TabopaTopuu IIpu
VCTIOIb30BaHUN XUMHYECKOH ITOCY IbI
1 000OpyIOBaHUsI, a TAKXKE MPaBUIIaM
oOpalleHust ¢ TOPIOYUMHU
BEIIIECTBAMUB OBITY.




IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Botuucnenus

— MOJIEKYJISIDHOM MacChl BEIIeCTBA Ha
OCHOBAaHHHM aTOMHOM MaccChl
XUMHUYECKUX DJIEMEHTOB

e [ImaHUpOBaATh U OCYILECTBIIATH HA
MPaKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOINUTH HAOJIIOAECHUSI, IeIaTh
BBIBO/IBI [10 pe3yJIbTaTaM dKCIICPUMEHTA.

e Y4acTBOBAaTh B COBMECTHOI padoTte B
rpymnme

Tema 5. KosinyecTBeHHbIE
OTHOLUIEHUA B XUMHUH
(44)

KonngectBo BemecTBa. Moib.
Mossiprast macca. 3aKkoH ABOTaapo.
Mossipabiil 00BEM Ta30B. PacuéTel mo
XUMHUYECKUM YPAaBHEHUSIM.

JleMoHCcTpanus
OO0pa3zubl BEMIECTB KOJIUIECTBOM 1 MOITB.

Boiuucnenun

— 00BEMa, KoJIMYecTBa BeIllecTBa ra3a
IO €r0 U3BECTHOMY KOJIMIECTBY
BEIIEeCTBA WJIN 00BEMY;

— 00BEMOB Ta30B MO yPaBHEHUIO
peaKnuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUI Tra30B

e PackpbIBaTh CMBICI U3y9JaeMBbIX
MOHSITUH U NPUMEHATh 3TU IIOHATHUS,
a Tak)Ke M3ydEeHHBIE 3aKOHBI U TEOPUU
JJIs1 peLLICHUsI pacuYETHBIX 3a74a4.

¢ BEIYHCIATE MOISIPHYIO MacCy BEIIIECTB;
KOJIMYECTBO BEIIECTBa, 0OBEM rasa,
Maccy BEIIEeCTBa;

e [IpoBOoaUTE pacu€Thl 10 yPaBHEHUSIM
XUMHYIECKUX pEeaKIHii: KOJINIeCcTBa,
00BEMa, Macchl BEIIECTBA 110
HW3BECTHOMY KOJIMYECTBY, 00BEMY,
Macce peareHTOB HIIH ITPOYKTOB
peaKIuu.

e BricTpauBaTh pa3BEpPHYTHIE
TMHUCHBMEHHBIC U YCTHBIE OTBETHI C
oropoii Ha nHpopMaIHIO U3 yueOHUKa
¥ CIIPABOYHBIXMATEPHAJIOB, TPAMOTHO
VICIIOJIb30BaTh U3Y4YEHHbIN
TMOHSATUHHBINA anmapaT Kypca XUMHAHA




TeMma 6. Boga. PacTBopbI.
IloHATHE 06 OCHOBAHUAX
()

duznyeckre CBOMCTBA BOIbI. AHAINU3
U CUHTE3 — METO/bI U3YUYCHHS COCTaBa
BO/JIBI.

XUMHYECKHE CBOMCTBA BOJbBI

(peakuu ¢ MeTajIaMHU, OKCUAAMU
METaJJIOB U HEMETAJLJIOB).

CoctaB ocHOoBaHuii. [loHsTue 06
HHIUKATOpax.

Bona kak pactBoputesb. PacTBOpbI.
PacTBOpuMOCTB BeliecTB B BOJIE.
HacwlleHHbIe 1 HEHACHIIIIEHHBIC
pactBOpbI. MaccoBast 10Jisl BellecTBa B
pactBope.

Posib pacTBOpOB B pHUPOJIC U B )KU3HU

yesoBeka. KpyroBopoT Boabl B Ipupoe.

3arps3HeHne NpUpOaHbIX Boa. OxpaHa
M OYMCTKA IPUPOIHBIX BOI.

JleMoHCcTpanuu

DIIEKTPOIIN3 BOJBI; CHHTE3 BOJIBI;
B3aUMOJICHICTBHE BOJIBI C METAIIAMHA
(Na, Ca) (BO3MOXXHO HCITOJIb30BaHUE
BUJICOMATECPHUAJIOB).

PacTBOpeHHe BelecTB ¢ pa3IMIHON
pPacTBOPUMOCTEIO.

HccnenoBanue pacTBOPOB KUCIIOT U
1IEeJI0YEHN C MOMOIIBIO UHIANKATOPOB.

JlaGopaTopHble M NpaKTHYeCKUe
pa6oThl

Ilpakmuueckas paboma.

Ne 5. IlpuroroBieHue pacTBOPOB C
onpene€HHON MacCOBOM qOJIeH
PacTBOPEHHOIO BEIIECTBA.

e PackpbIBaTh CMBICI H3yYaeMBbIX
TOHSITUH U IPUMEHSITH 3TH ITOHSITHUSI
TP OITMCAaHUH CBOWCTB BEIISCTB U
UXIIpEBpallcHUN.

XapakTepu3oBaTh (pusndeckue u

XUMHUYECKHE CBONMCTBA BOJBI, €&

pOJIbKaK pacTBOPUTEIIS B

MPUPOJHBIX MPOIIECCaAX.

e COoCTaB/ISITh YPAaBHEHUS XUMHUYECKHUX

peakuuii ¢ yyacTHeM BOJBI.

OOBSCHSITH CyIIHOCTH DKOJIOTHISCKUX

npoOIeM, CBSI3aHHBIX C 3arpsi3HEHUEM

TIPUPOIHBIX BOJ, CIIOCOOBI OYNCTKHU

BOJBI OT IPHUMeEcCEei, MephI MO OXpaHe

BOJI OT 3arpsI3HECHUS.

¢ [ImaHMpOBATH U OCYIISCTBIISITH HA
MPaKTUKE XUMHUYESCKHE
SKCHEPHUMEHTEI, IPOBOIUTH
HaOIIOACHYSI, AeJIaTh BBEIBOBI I1O
pe3yJibTaTaM 3KCIIEpUMEHTa.

e Crie1oBaTh MpaBmiiaM 0e30MacHOM
paboTHI B TabopaTopuu IIpu
HCIIOJIb30BAHUH XUMUUIECKOM MTOCYABI U
o0OpyaOBaHUS.

¢ [IpoBOTUTH BBIYHCIICHUS c
NPUMECHEHHUEM TIIOHATUS «MaccoBas
JIOJIsI BEIIECTBa B PAaCTBOPEY.

e llcrionb30BaTh IPpH BBITTIOJTHEHHUHA
yUeOHBIX 3aJaHHI U B IIpoIlecce
HCCIIEOBATEILCKON IeATEIILHOCTH
HAyYIHO-TIOITYJISIPHYIO JINTEPATypPy
XHUMHYECKOTO COJIep>KaHMUs,
crpaBoYHbIe MaTepuainsl, MHTepHeT.




IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Botuucnenus
— C HUCIIOJBL30BAHUEM ITOHATHS
«MaccoBasi I0JIs BEIIECTBA B PACTBOPE»

e BricTpanBaTh pa3BEépHYTEIC
MUCHbMEHHBIE U YCTHBIC OTBETHI C
onopoi Ha HHGOPMALUIO U3 YICOHUKA
U CIIPaBOYHBIX MAaTEPHUAIOB, TPAMOTHO
HUCHOJIb30BaTh U3yYE€HHBIN
NOHATHUMHBIN anmnaparkypca XUMHUN

Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKHux
coeAVHEeHU

(11 9)

Krnaccudukanus HeOpraHUIeCKUX
COCIMHCHUN.

OKCHIIBI: COCTaB, KjacCU(PUKAIIHS
(OCHOBHBIE, KUCIIOTHBIC, aM(OTEepHBIE,
HecoseoOpas3yronine), HOMEHKIIaTypa
(MexayHapoJHasi U TpUBUAJIBHASA).
ITonyuyenne u XuMH4YeCcKHe CBOMCTBa
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB.

OcHOBaHUS: COCTaB, KJIaccuPUKaLms,
HOMEHKIaTypa (MeXIyHapOaHasT 1
TpUBHAJIbHAS), QU3HYSCKHUE U
XUMHYECKHE CBOMCTBA, CIIOCOOLI
nosrydenust. Kuciorsr: cocras,
KJIaccu(uKanusi, HOMEHKJIaTypa,
¢u3nUeckne U XUMHUYECKHUE CBOMCTBA,
CTIOCOOBI MOTy9ICHHUS.

Psin akTHBHOCTH METaJIJIOB.

e KitaccuduiupoBaTs H3ydaeMble
BEIlECTBA 10 COCTaBy U CBOHCTBaM.

e CocTaBisiTh (POPMYJIBI OKCUIIOB,
KHCJIOT, OCHOBAHHH, COJICii U Ha3bIBATh
X TI0 MEXJTyHapOTHONH HOMEHKIATYpE.

e [IporHo3upoBaThs CBOKCTBA BEIIESCTB Ha
OCHOBE OOIINX XUMHUYECKUX CBOWCTB
U3yYEeHHBIX KJIACCOB/TPYII BEIIECTB,
K KOTOPBIM OHHM OTHOCSITCSI.

e COCTaBISITh MOJICKYJISIPHBIEC YPAaBHEHHUS
peakuuii, WITIOCTPUPYIOIIUX
XHMHUYECKHe CBOHCTBA U CIIOCOOBI
TIOJIyYSHHS BEIIECTB U3y9ISHHBIX
KJIACCOB/TPYMII, a TaKXe
IMOATBEPIKAAOUINX T€HETUIECKY IO
B3aNUMOCBSI3b MEX/Ty HUMH.




Conu (cpenHue): HOMEHKIIATypa,
CIIOCOOBI MOJIYYSHHUS, B3aUMOJICHCTBHE
coJieif ¢ MeTajIaMiu, KHCJIOTaMH,
[IeJI09aMH1 U COJISIMH.

T'eHeTnueckasi CBI3b MEXKIY KilAaCCaMH
HEOPraHUIEeCKUX COCTUHEHHH.

JleMoHCcTpanuu

O06pa3ubl HEOPraHNYECKHUX BEIIECTB
Pa3TUYHBIX KJIACCOB.

BzaumoneiictBue pacTBopa cepHOU
KUCHOTHI ¢ okcuaoM meau(1l).

Peakuus neitpanuzanuu.

BriTecHeHne ogHOrO MeTaLIa APYTUM U3
pacTBOpa coJI.

JlaGopaTopHble M NpaKTHYeCcKHe
pa6oThbl

Jlabopamopnvie onvimet:
B3aumonelictBue KUCIOT ¢ METaJIaMU.
ITonmyueHnne HEpaCTBOPUMBIX OCHOBAHUM.
BzaumoneiicTBue HepacTBOPUMBIX
OCHOBAHMUH C KUCJIOTaMU.

Paznoxenne ruapokcuna meau(1l) mpu
HarpeBaHUH.

IIpakxmuueckasn paboma:

Ne 6. Pemrenne skcriepuMeHTaIbHBIX
3a7a4 1o Teme «OCHOBHBIE KJIACChI
HEOPTaHUYSCKUX COCTUHEHH .

Bovtuucnenusn
— II0 YpaBHEHUSAM XUMHUUYECKUX pEaKIUi

IIpousBOAUTE BHIYUCIICHHUS O
YPaBHEHHUSM XUMUYECKUX PEAKIINIA.
IImanupoBaTh U OCYILIECTBISATH Ha
MPAKTUKE XUMUYCCKUE DKCIICPUMCHTHI,
OPOBOJUTH HAOIFOJICHUS, JICIATh
BBIBOJIBI 11O pe3yJIbTaTam
SKCIIEpUMEHTA.

CreoBaTh npaBuiiaM 0€30MacHON
paboTHI B 1ab0paTopuu Ipu
HCTIOJIb30BaHUH XUMHYECKOU MOCYAbI U
00OpyIOBaHUS.

Hcrionb30BaTh MpH BHITTOJTHCHU N
YYEeOHBIX 3aJaHUIH U B IIPOIecce
HCCIeN0BATEIbCKON AESATEIIHHOCTH
HAyYHO-TIOITYJISIPHYIO JINTEPaTypy
XUMHYECKOTO COJCPKAHUSA,
CIpaBOYHBIE MaTepHAIbI, PECYPCHI
Hnrtepuera.

BricTpanBaTh pa3BépHyThIC
NHUCHbMEHHBIE U YCTHBIE OTBETHI C
onopoi Ha HHGOPMAIIUIO U3 YIYCOHUKA
U CIIPABOYHBIX MaTCPHAJIOB, TPAMOTHO
HCTOJIb30BaTh U3yYCHHBIN
MOHSITUWHBIN anmnapaTkypca XUMUH




IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Paspen 3. [lepuoanyeckuii 3akoH M [lepuoanyeckas cucreMa XMMHU4YeCKHX 37ieMeHTOB /I. U. MeHaes1eeBa.
CTpoeHMe aTOMOB. XMMHU4YeCKasi CBSA3b. OKUC/IUTETbHO-BOCCTAHOBHUTE/IbHbIE peakuu (15 u)

Tema 8. [leproanyeckuin
3aKkoH M [lepuognyeckas
cucTeMa XUMUY€eCKHUX
asiemeHTOB /. U. MeHgee-
eBa. CrpoeHue aToma (7 4)

ITepBbie NONBITKN KiTaCCHU(GHUKALTNN
XUMHYECKHUX 371eMeHTOB. [lonsarue o
rpyInmnax CXOJHBIX YJIEMEHTOB
(IIeJI0YHBIC U IIEJIOYHO3EMEIIbHEIC
METAaJTbl, TaJIOT€HbI, HHEPTHBIE Ta3bl).
DJIeMEeHTHI, KOTOpBIe 00pa3yIoT
amdoTepHbIe OKCUIBI U THAPOKCH/IBI.
ITepuonuueckuii 3aKOH U
INepnoanueckas cucreMa XUMHISCKUX
anemeHToB/l. 1. Menneneena. Ilepuonsl,
TpynIbl, TOArpynnbl. @U3ndyeckuit
CMBICII TOPSIKOBOTO HOMEpA AIEMEHTa,
HOME- POB II€PHUOJia U I'PYHITHL.
Ctpoenne atomoB. COCTaB aTOMHBIX
sep. M3oromel. DnexkTporbl. CTpoeHUe
SJIEKTPOHHBIX 000JI0YEK aTOMOB MTEPBBIX
20 XMMHUYECKUX DJICMEHTOB
ITepuonuueckoit cucremst . U.
Menneneena.

XapakTeprucTHuka XAMHUYECKOr 0o
SJIEMEHTa 10 €ero IIOJIOKEHHIO B
Ilepponuueckoit  cucreme . .
Menneneena.

e PackpbsIBaTh CMBICI IEPHOANIECKOTO
3aKOHa.

e [JoHUMAaTh CylIECTBOBAaHUE
NEePUOANYECKON 3aBUCHUMOCTU CBOMCTB
XHUMHYESCKHUX 2JIEMEHTOB (M3MEHEHHE
paanycoB aTOMOB 1
3JIEKTPOOTPHUIIATEITLHOCTH)

® I UX COSAMHEHHUH OT MOJI0KEHUS B
TMEePHOANIECKOI CUCTEME M CTPOCHHUS
aToma.

e YcTaHaBIUBATh CBSI3b MEXKIY
MMOJIOYKEHUEM JIEMEHTa B
MEePUOANYECKON CUCTEME U CTPOCHUEM
ero atoma (CocTaBH 3apsn sifpa, odmiee
YHCJIO 3JIEKTPOHOBHU paclpelieIeHUe UX
10 JIEKTPOHHBIM CJIOSIM).

e [Iporuo3upoBarths xapakTep U3MEHEHUs
CBOMCTB DJIEMEHTOB U UX COSIUHEHHH MO
rpynmnam u nepuoaam Ilepronmaeckoit
CHCTEMEL.

e XapaKkTeprn30BaTh XUMHICCKHUE
3JIEMEHTHI IEPBBIX TPEX TEPHUOIOB,
Kaus,




3naueHue Ilepuoauueckoro 3akoHa
u Ilepuonuyeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB JJIs1
pa3BUTHUs HAyKH unpaktuku. 1. 1.
MenneneeB — y4é€Hbli,ienaror u
rpa>kIaHUH.

JleMoHCcTpanuu

KopoTkonepuonnas u IIMHHONEPUOIHAS
¢opwmer Ilepuoanaeckoit cucTeMbI
xuMudeckux snemenToB 1. .
Menneneena.

O3HaKOMJICHHE ¢ 00pa3laMy METaJIJIOB

M HEMETAaJJIOB.

JlaGopaTopHble M NpaKTHYeCcKHe
pa6oTsl

Jlabopamopnuiii onvim:
B3aumoneiictBue ruapokcuia MUHKa C
pacTBOpamMu KUCIOT U HIeodei

nux ITOJTOKCHHUIO B

cucteme J[. W.

KalpUHusl 1O
Ilepuoanueckoit
Menneneena.
CnenoBaTh  mpaBujaM  Oe30ImacHOU
padoThl B nadopaTopuu opu
HCIOJIF30BAHUN XUMHUYECKOW MOCYabl U
00OpyOBaHUS.

BricTpanBath pa3zBEpHyThIE
MUCbMEHHBIC U YCTHBIC OTBETHI C
onopoi Ha HHGOPMAIIUIO U3 YIYCOHUKA
W CIIPaBOYHBIX MaTepHaIOB, IPaMOTHO
HCIIOJIF30BaTh U3y4YEHHBIN
MOHSATUHHBIA anmapaTKypca XUMHH.
Hcnonp3o0BaTh IpH BBIOJTHEHUH
Y4eOHBIX 3aJaHUN TEKCThI yueOHUKa,
CIIPaBOYHBIE MAaTEePHUAIIBI
(ITepuommyueckyro cuctemy
XxuMudeckux snemeHnToB/l. U.
MenpeneeBa, TabIHIy paCTBOPUMOCTH
KHUCJIOT, OCHOBAaHHUM U COJICH B BOJIC,
IIEKTPOXUMHUYSCKHUH Psi
HanpspKeHUH MeTaJluIoB).
Hcnons30BaTh pH BBITOTHEHUH
y4eOHBIX 3alaHUI U B IIpoliecce
HCCJIEIOBATENILCKOM 1eATeIbHOCTH
HAYy4YHO-NOIYJISIPHYIO JIUTEPATyPy
XHUMHYECKOTO COJIEPIKAHUS,
CIIPaBOYHBIE MaTEPHAIIBI, PECYPCHI
Hnrepuera




Tema 9. XuMH4YecKasi CBSI3b. | DJIEKTPOOTPULATEIbHOCTH AaTOMOB e PackpbIBaTh CMBICII U3Y4aeMbIX

OKHC/IUTENBHO- XUMHYECKUX DJICMEHTOB. TMMOHSITHUH.
BOCCTAHOBUTEJ/IbHbIC XumMunyeckas CBs3b (I/IOHHaﬂ, KOBAQJICHTHAs | e Onpe]_-[en;rn, BUJ] XUMHUYECKOM CBSI3U
peakuuu MOJISIPHAST U KOBAJICHTHAST HETIOJISIPHAST ). B COCJIMHCHUU.

(89




Orxonuarue maoi.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

CteneHb OKHUCIICHHUS.
OKUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE
peaxunu (OBP). IIponieccrr okucieHus
" BoccTaHOBJIEHHsT. OKHUCIUTEIN 1
BOCCTAHOBHUTEIIH.

JleMoHCcTpanuu
OKHCIUTEIBFHO-BOCCTAHOBHUTEIbHEBIE
peakumu: TOpeHue, peaKuu
pa3IoKeHus, COSAUHEHHUSI

e OnpeessaTh CTEIeHb OKUCIICHHUS
XHUMHYECKOTO JIEMEHTA 110 popMyIre
€T0 COeTUHCHHUSI.

e OnpenesnsaTh dJIEMEHT (BEIIECTBO) —

OKHCJIUTEIb U DJIEMEHT (BEeIIeCTBO) —

BOCCTAHOBUTEIb.

OOBSICHITH CYIITHOCTH

MPOLIECCOBOKUCIICHUS U

BOCCTAHOBJICHUSI.

e CoCTaBJISITh AJICKTPOHHBIN OajlaHc ¢
yI€TOM YHCIa OTAAHHBIX U MPUHSITHIX
3JIEKTPOHOB.

e CoCcTaBiIsATh ypaBHEHHUE
OKHCJIMTEIbHO-BOCCTAHOBUTEIILHOM
peaxmuu.

¢ lcrons30BaTh MU BBEITIOJTHEHUN
yIeOHBIX 3aJaHUN TEKCTHI yueOHNKa,
CIIpaBOYHBIC MaTEpUaJIbl
(TIepHOIMIECKYIO CHCTEMY
XuMHu4deckux ayeMeHToB/l. 1.
Mengeneesa, TabJIHIly pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHHH U COJIEH B
BOJIE, DJIEKTPOXUMHUYIESCKUN PsIT
HanpsDKEHUH METaJllIOB)




9 KNACC

(2 4 B Hepento, Bcero 68 4, 13 HMX 4 4 — pe3epBHOE BpeMs)

IIpuMepHbIe TEMBI,
pacKpbIBaloIye JAHHbIH
pa3jeJ HIporpaMmsli,
¥ KOJINYECTBO YaCOB,
OTBOAMMOE Ha X U3y4YEeHHE

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI AeATEe/TIbHOCTU
06y4YalIMXcsa

Pazpes 1. BemecTBo U xXumudeckue peakou (17 1)

IloBTOpEHUE U YI/IyGIeHUEe
3HAaHUI OCHOBHBIX pa3/esioB
Kypca 8 Kiacca

(59)

ITepuonuueckuii 3akoH. Ilepuoanueckast
cucTeMa XUMUYECKUX DIIEMEHTOB

J1. U. MenneneeBa. CTpocHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOUCTB
XUMHUYECKUX IJIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB, KaJWsl, KaTbIIHU U UX
COCJIMHEHUN B COOTBETCTBUU C
IOJIO’KEHUEM 3JIEMEHTOB B
MEPUOINYECCKON CUCTEME U CTPOSHUEM UX
ATOMOB.

Knaccudukaims 1 HOMEHKIIaTypa
HEOpPTraHWYECKHUX BEIIESCTB
(MeXIyHapoIHasi U TPUBHUAJIbHA).
XUMHUYECKHECBOWCTBA BEIIECTB,
OTHOCSIIIIUXCS K Pa3JIMYHBIM KJlaccaM
HEOPTraHWYECKUX COSTUHCHUH, UX
reHeTH4YecKas CBsI3b HEOPraHUYECKUX
BEIIECTB.

CTpoeHHe BEeIIeCTBa: BUIBI XUMHYCCKOMN
CBSI3U U TUIBI KPUCTAJUITUYECKHUX
peméTok. 3aBUCUMOCTH CBOMCTB
BEIIESCTB OT UX CTPOCHMUSI.

e XapakTepru30BaTh XUMHUIECKHE
3JIEMEHTBI IIEPBBIX TPEX MEPHUOOB,
KaJIMsl U KaJIbLUs 110 UX ITOJIOXKECHUIO
B [lepnonuueckoii cucreme /1. 1.
Menpeneena.

e KimaccudunupoBaTs 1 Ha3bIBATH
HEOPraHWYIEeCKNE BEIIECTBA NU3YUECHHBIX
KJIaCCOB.

e OmnIChIBaTH OOIHE XUMHUYIECKHE
CBOICTBa BEIISCTB PAa3JIMUHBIX KJIACCOB,
MOATBEPXKAaTh CBOICTBA IPUMEPaAMU
MOJEKYJISIPHBIX ypaBHEHUH
XUMHUYECKHUX peaKIuil.

e OmpenessaTs BUJI XUMHUISCKOM CBSI3H U
TUN KPUCTAJUIUYECKON PEIIETKHU
BEIIeCTBA.

e [[poruo3upoBaTh CBOCTBA BEIIECTB
B3aBHUCHUMOCTH OT UX CTPOCHMUA.

e BricTpauBaTh pa3BEpPHYTHIE
IMNCbMCHHBIC U YCTHBIC OTBETHI C
onopou Ha




IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

JleMoHCcTpanuu

1. Monenu KpUCTAUTUYCCKUX PEHIETOK
HEOPraHUYEeCKHUX BEIIEeCTB.

2. KopoTkonepuoaHas u
JIAHHOTIIEpUOAHAS (DOPMBI
ITepuonuueckoit CUCTEMbl XUMHYECKUX
snemeHToB /1. 1. MenneneeBa

e na(OpMaIHUIO U3 yUIeOHUKA U
CIPaBOYHBIX MaTEpUAIOB, IPAMOTHO
HCIOJIB30BAaTh U3y4YEHHBIN
NOHSTUMHBIN anmaparkypca XUuMHH.

¢ lcronp30BaTh IpHU BHIIIOJTHEHUN
y4eOHBIX 3aJaHHUI U B IIPOIlecce
HUCCIe10BaTeIbCKON NesTeIbHOCTH
Hay4HO-IIONYJISIPHYIO JIUTEPaTypy
XHUMHYECKOTO COAECPIKAHUS,
CHpaBOYHbIE MaTEepHaJbl, PECYPCHI
utepHera

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XMMHMYECKHUX peaKuil
(49

Knaccudukanmss XUMHYSCKUX peaKuii
110 Pa3JIUYHBIM MPHU3HAKaM (110 YHUCITY U
COCTaBy yYJacTBYIOIINX B PEAKIIUN
BEIIIECTB, IO TEIUIOBOMY 3(deKTy, 1Mo
M3MEHEHHIO CTEIICHEeH OKHUCIICHUSI
XUMHYIECKHUX 3JIEMEHTOB, 10
00paTUMOCTH, IO yIACTHIO
KaTajgu3aTopa).

DK30- ¥ PHAOTEPMHUUECKHE PEAKIIUH,
TepMOXUMUUecKkue ypaBHeHUs. [lonsiTne
O CKOPOCTH XMMHYECKOU peakiuu.
ITonsiTHe 0 TOMOT€HHBIX U T'€TEPOTECHHBIX
peaknusix. I[Toastrne 06 0OpaTUMBIX

e PackprIBaTh CMBICT U3y9IaeMBbIX
TOHSITHH U IPUMEHSITh 3TH MTOHSITHUS
TIPY OITMCAHUH CBOMCTB BEMISCTB U UX
IpeBpalleHuit.

e KitaccupunmupoBaTh XUMHUYESCKUE
peaKkuHuy MO Pa3IMYHBIM IIPU3HAKAM.
e YcTaHaBIMBATh 3aBUCUMOCTb CKOPOCTH
XAMHUYECKOW PEaKIUH OT Pa3IuIHBIX

daxTopoB.

e [IporHO3MpoOBaTh BO3MOXKHOCTH
MPOTEKAHUST XUMHUYECKUX
MpEeBpaIIeHNUI B Pa3IMIHBIX YCIOBHSIX.




M HEOOPATHUMBIX XHUMHUYECKHUX PEaKIUsiX.
TToHsiTHE O XUMHYECKOM PABHOBECHH.
@DaKTOpBHI, BIUAIOIINEC HA CKOPOCTH
XUMHUYECKOH PEeaKIMH U MOJIOKCHUE
XUMHYIECKOT'O PABHOBECHSI.
OKHCIUTENHHO-BOCCTAHOBHUTEIILHBIC
peaknuu (JIIEKTPOHHBIN OairaHc
OKHCJINTEIIbHO-BOCCTAHOBUTEIILHOM
peakuum).

JleMoHCcTpanuu

1. 3aBUCHUMOCTHh CKOPOCTH XMMHYECKOU
peaKkIuy OT pa3INYHBIX (AKTOPOB.

2. Bo3neiicTBrue kaTtanu3aTtopa Ha
CKOPOCTh XMMHYECKOW PEaKIUU.

3. [Ipumepsl HEOOPATUMBIX U
00paTUMBIX pEeaKIuH.

4. CMmenieHne paBHOBECHS XUMHYIECKOMN
peaximm.

Botuucnenusn

— KOJIMYECTBa BEllecTBa, 00bEMa U

MaccChl peareHTOB WITH MPOIYKTOB IO
YPaBHEHUSIM XUMHUYECKUX pEaKIUi

Onpenensars OKUCIUTEIb U
BoccTtaHoBUTENb B OBP.

CocTaBIIsITh DISKTPOHHBIN O6ajaHc
peakuuu.

IIpon3BoAUTE BEIYHCICHUS 1O
XUMHUUYECKUM yPaBHCHUSIM.
BricTpanBath pa3zBEépHyThIE
MHUCBMEHHBIEC U YCTHBIE OTBETHI C
onopo Ha HHGPOPMAIIHIO U3 YICOHUKA
U CIPABOYHBIX MAaTEPHUAIOB, TPAMOTHO
HCIOJIB30BAaTh U3y4YEHHBIN
NOHATUUHBIN anmnapaTrkypca XUMMHH.
Hcnonb30BaTh IpU BEINOJIHEHUU
y4eOHBIX 3aJaHHUI U B IIPOIlecce
HUCCIIEA0BATEIbCKON AEATEITbHOCTH
HAy9IHO-TIOITYJISIPHYIO JINTEPATypPy
XHUMHYECKOTO COACPIKAHUS,
CHpaBOYHbIE MaTEepHaJbl, PECYPChI
Hurtepuera

Tema 2. ds1eKTpoUTHYECKAA
Aucconyanys. XuMu4eckue
peakuuu B pacTBopax

(84)

Teopust 21€KTPOIUTHUECKON
JIUCCOIHAIINA. DIIEKTPOJIUTHI U
HE3JIEKTPOJINUThI. KaTHOHBI, aHHOHBI.
MexaHU3M JUCCOLIMAIIUN BEIIECTB C
Pa3IUYHBIMU BUJAMHU XUMHUUYECKOM
cBs3u. CreneHp nuccounanuu. CUibHbIE
" ciabble IIEKTPOJINTEHL.

PackpbIBaTh CMBICII U3yYaeMBbIX
TMOHSITUMN, & TAKKE CMBICT TCOPUH
IEKTPOTUTHICCKON THUCCOIUAIINH.
OOBIACHITH NPUYUHBI
3JEKTPOIIPOBOJHOCTH BOIHBIX
pacTBOpOB.

CocTaBJIsITh ypaBHEHUS AUCCOLMAIIIN
KHUCJIOT, IICJI0YEH U COJICH, ITIOTHBIC




IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Peakunu noHHoro oo6MeHa, yCiIOBHS UX
npoTekaHus. MIoHHbIEe ypaBHCHUS
peaknuii.

XHUMHYECKHE CBOMCTBA KHUCIOT,
OCHOBAHUM U COJICH B CBETE
MPEJICTABIICHUN 00 3JICKTPOTUTHICCKOU
nucconuanuu. Cpenapactsopa. [lonsitue
O TUJPOIU3E COJIEH.

KauecTBeHHBbIE peaKIIMU HAa KATHOHBI

W aHUOHBI.

JleMoHCcTpanuu

DrekTpudyecKas IIPOBOAMMOCTH
pPacTBOpPOB BEUICCTB; ABUXCHHUEC HMOHOB
B 2JIEKTPUUYECKOM I10JIE.

OMBITHI, WTIOCTPUPYIONINE TTPU3HAKA
MPOTEKaHUs peaKIuii HOHHOTrO OOMeHa.
OneITEI 1O ONpPEACIICHUIO CPEAbI B
pacTBOpax colie (XJIopHuaa HaTpHsI,
KapOOHaTa HAaTpHs, XJIOPUIA IUHKA).

JlaGopaTopHble U NMPaKTU4YeCKHe
pa6oThbl

Jlabopamopnuwiii onvim:

Peakiinu HOHHOTO OOMeHa B pacTBOpax
SJIEKTPOJIUTOB: cynbpara meau(Il)

® 1 COKpamiéHHbIe HOHHBIE YPaBHEHHUS
XUMHYSCKUX PEaKIUi HOHHOTO
obmeHa.

e [ImaHUpOBATH U OCYIISCTBIISITH HA
OPAKTUKE XUMHYECKHUE SKCIICPUMEHTHI,
OPOBOIUTH HAOTIOACHHUS, AETIaTh
BBIBOJIBI IO pe3yJibTaTaM
SKCHEPUMEHTA.

e CretoBaTh MpaBmiiaM Oe30MacHOM
paboThI B 1ab0paTopuu Ipu
HCTOJIb30BaHUH XUMHYECKOU MOCYAbI U
00OpyIOBaHUS.

e [Ipon3BOANTH BHIYUCIICHUS 11O
XUMHUYECKUM ypPaBHECHUSIM.

e BricTpauBaTh pa3BEPHYTHIE
NHUCHbMEHHBIC U YCTHBIE OTBETHI C
onopoi Ha HHGOPMAIIHIO U3 YIYCOHUKA
M CIIPaBOYHBIX MaTEPUAIOB, TPAMOTHO
HCMOJIb30BaTh U3YyYCHHBIN
MOHSITUHHBIN anmapaTKypca XUMHUH.

e c110y1b30BaTh MIPH BHITIOJTHEHUN
y4eOHBIX 3aJaHUI U B IIpoliecce
HCCJIEIOBATENILCKOM IesATeIbHOCTH




U mEnoun, kKapOoHaTa HATPHUS U COJIsI-
HOM KHUCJIOTHI, peaKlusl HeUTpaau3anuu
MeXIy THAPOKCUIOM KaJIusl U COISHOM
KHCJIOTOM.

IIpakmuueckasa paboma.

Ne 1. Pemrenne sKcrepuMeHTaJIbHBIX
3ajJ1a4 10 TEeMeE.

Botuucnenusn
— II0 YpaBHEHUAM XUMHUYECKUX peaKIInit

HAy4YHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHUUYECKOI'0 COACpKaHUs,
CIIpaBOYHbBIE MAaTEPHUAIIBI, PECYPCHI
Nurtepuera

Paszaen 2. HemeTaslibl M UX coeUHEHMS (24 4)

Tema 3. O611as1t XapaKTepu-
CTUKA XMMUYECKHUX 3JIeMeH-
TOoB VIIA-rpynnel. I'asioreHst
(49)

O6mast XxapaKTepHUCTHKA TaJIOTCHOB.
OCOOEHHOCTH CTPOCHUS ATOMOB 3THUX
3JIEMEHTOB, XapaKTEPHBIC IJIsI HUX
crenieHu okuciaeHus. CTpoeHue u
(pm3ngeckre cBoiicTBa MPOCTHIX BEIISCTB
— raJioreHoB. XMMHYECKHE CBOMCTBA Ha
npuMepe xJjopa (B3auMoaelicTBHe ¢
MeTaJlJlaMH, HeMeTaJJIaM U, II[eJI0YaMHu).
Xnoposogopoa. CossiHass KUCIOTA,
XHUMHYESCKHE CBOWCTBA, MOIyYCHUE,
npuMeHeHne. KauecTBeHHbBIE peaKIiny Ha
raJOreHHI-HOHBI.

JlelicTBue xJiopa 1 XJIOPOBOJAOPOJa HA
OpraHusM uesjoBeka. Bakueime
XJIOPpUAbI U UX HAXOXKACHUE B IIPUPOAC.

JeMoHCcTpanuu
Buaeomarepualibl: rallOreHbl U UX
COEUHEHMUS.

OO0pa3ubl XJIOPHUIOB.

e OOBSICHATH O0IINE 3aKOHOMEPHOCTH B
U3MEHEHHUHN CBOWCTB HEMETAJLIOB U UX
COEIMHEHUH B Mpeeiiax MajbixX
MEPHUOIOB U TJIABHBIX MOATPYIIII
TTepronnyeckoii cucTeMsl
XHUMHYECKHUX DJIEMEHTOBC y4ETOM
CTPOEHHUS UX ATOMOB.
XapakTepu3oBaTh GU3UUCCKUEC U
XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB raJIOTeHOB (Ha IpHUMepe
XJIOpa) U CJI0KHBIX BEIIIECTB
(xJI0pOBOOPOA, XJTOPHUAA HATPHUS),
COCOOBI UX TTOJYYeHUsI, IPUMEHEHHE
W 3HAYCHUE B IIPUPOJIE U )KU3HHU
JeJioBeKa.

e OrnpeiessATh raJlOreHUI-HOHBI
BpacTBOpe.

o l_[J'laHI/lpOBaTI) u OCyLLleCTBJ'ISITb Ha
MPaKTUKE XUMHYCCKUE DKCIICPUMEHTDI,
MPOBOJIUTEH HAOIIOICHUSI, JIeJIaTh
BBIBO/IbI 10 UX pE3yJIbTaTaM




IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

JlaGopaTopHble U MpaKTU4YeCKHe
pa6oTsl

Jlabopamopnuviil onvim:
Pacno3znaBaHue XJI0pUIA-UOHOB.
Ilpaxmuueckas paboma:

Ne 2. TTonydeHUE COJITHOU KHUCIIOTHI,
U3y4deHue e€ CBONCTB.

Boltuucnenus

— 0 YypaBHCHUSIM XUMHYCCKUX
peaxkiuii, eciiu OJIMH U3 PEareHTOB JaH
B U30BITKE;

— 00BEMOB Ta30B MO YPaBHEHHIO
peakiuu Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHONICHUM Ta30B

e CiienoBaTh  OpaBWjlaM  Oe30macHOM
padoTsl B nmadopaTopuu opu
HCITOJIb30BAaHUHU XUMUYSCKON MOCYIbI U
o0opyaOBaHUS.

e BricTpauBaTh pa3BEPHYTHIE
MHUCHMEHHBIE U YCTHBIE OTBETHI C
onopou Ha HHGOPMAIIUIO U3 YIYCOHUKA
U CIIPaBOYHBIX MAaTEPHUAIOB, TPAMOTHO
HCIIOJIB30BaTh U3yYCHHBIN
NOHSITUMHBIN anmnaparkypca XUMMHUH.

e lcronp30BaTh MU BHEITIOJTHEHUN
Y4eOHBIX 3a/JaHUI U B IIPOIEcCce
HCCIIEJOBATEIHLCKON NeATEITbHOCTH
HAay4YHO-TIONYJISIPHYIO JINTEPATy Py
XHUMHYECKOTO COJIepIKaHUSI,
CIIPaBOYHBIE MAaTEPHAIIBI, PECYPCHI
utepHera

Tema 4. Oo6mas
XapaKTepHCTHKA
XUMHUYECKUX 3JIEMEHTOB

VIA-rpynnbel. Cepa u eé
coeaunenus (5 1)

OOmiasi XxapaKTEpUCTHKA DJIEMEHTOB
VIA-rpynmnbsl. OCOOEHHOCTH CTPOSHUS
aTOMOB 3THX 2JIEMEHTOB, XapaKTePHEIE
JUISL HUX CTeNeHu okucieHus. CtpoeHne
1 GU3UYECKHE CBOKMCTBA MPOCTHIX
BEIIIECTB — KHUCJIOPOJA U CEPHI.
AmnnoTrponHsie MoaubUKaInH
Kaciopoga W cepbl.  XUMHUUYECKHUe
cBoiicTBa cepbl. CEpoOBOIOPOI, CTPOCHHE,
duznueckre

e OOBSCHITH O0IIMEe 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMCTB DJIEMEHTOB
VIA-rpynnsl 1 UX COeJUHEHUN
e ¢ y4€TOM CTPOCHHUS UX
aTOMOB.
XapakTepru3oBaTh (pusndecKue
1 XMMHYECKHE CBOMCTBA NPOCTOIO
BEIIECTBA CePhI U €€ COCTMHCHU N
(cepoBoOpOSIa, OKCUIOB CEPhI, CCPHOU
KHCJIOTHI, CyJIb(aTOB), CIIOCOOBI UX




U XUMHUUYecKHue cBoiicTBa. OKCHABI CePBI
KaK IPeJACTaBUTEIIN KUCIOTHBIX
okcunoB. CepHasi KUCIO0Ta, pusmyeckue
M XMMHYECKHE CBOHCTBaA (00IIHe KaK
MpecCTaBUTEINsT Kilacca KUCIOT U
crnenuduyecKkue), IpuMEeHEHUE.
XuMHU4YecKHne peakiuu, JIeXKallue B
OCHOBE IIPOMBIIIJICHHOT' O criocoda
MOJIyYSHHSI CEpPHOI KHCIOTHI. ATIITapaTsl
U TIPOTEKAIOIINe B HUX MIPOLIECCHI (Ha
Mpu-Mepe IPOU3BOIACTBA CEPHOM
KHCcH0THI). CoJM CepHOM KHUCIIOTHI,
KadeCcTBEHHAsl peaKIus Ha Cynb(paT-uoH.
Haxoxnenue cepbl 1 €€ cCOeIMHEHUN

B pupojie. XUMHUIECKOE 3arpsI3sHEHUE
OKpY Karomei cpeabl COeANHSHUSIMH
cepsl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHNE
BO3/IyXa U BOTOEMOB), CIIOCOOBI €T0
MpegOTBPaLLCHHUS.

JleMoHCcTpanuu

Konnexknuu (Bumeomarepuansl): cepa
U €€ COCIUHCHMUA.

OOyrimBaHue caxapa Moj JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOIl KUCIIOTHI.

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

JlabopamopHbie onvimoi:
O6HapyxeHue cyiab(par-uoHOB.
BzaumopeiicTBre pa3dbaBiIeHHON CepHOM
KHUCJIOTHI C IIHHKOM.

e [TOJIyYeHHsI, IPUMEHECHNE U 3HAa4YCHHE
B IIPUPOJIE U )KU3HU YEIIOBEKa.

e OnpeaessaTs HaJIM4ue cyiabdaT-HOHOB

B pacTBOpe.

OOBSACHITH CYITHOCTH SKOJIOTHIECKUX

pobIiIeM, CBSI3aHHBIX C IepepaboTKOH

COEIUHEHUM Cephbl.

e [ImaHupoOBaTh U OCYLIECTBISATH HA
OPAKTUKE XUMHUYECKUE SKCIICPUMECHTHI,
OPOBOAUTH HAOIIOJICHUS, ACIaTh
BBEIBOJBI 110 pe3yJIbTaTaM
9KCIICPUMEHTA.

e CretoBaTh MpaBmiiaM Oe30MacHOM
paboThI B TabopaTopuu IIpu
HCTOJIb30BaHUH XUMHYECKOU MOCYAbI U
00OpyIOBaHUS.

e [Ipon3BOANTH BEIYUCIICHHUS 11O
XUMHUYCCKUM yPABHCHUSIM.

e c1iop30BaTh MPH BHITIOJTHEHUN
Y4eOHBIX 3aJaHUN TEKCThI yueOHHKa,
CIIpaBOYHBIE MaTEePHUAIIBI
(ITepuommyueckyro cuctemy
XuMudeckux snemeHToB/l. U.
Menzeneesa, TabJIMIly pacTBOPH-
MOCTH KMCJIOT, OCHOBAaHUM U cosiel
B BOJE, DIICKTPOXUMUYCCKUN PsiT
HampsDKEHUN MEeTallIoB).

e llcniosib30oBaTh IPpH BBINOJIHCHUU
y4ueOHBIX 3aJaHUH U B IIPOIecce
HCCIIEeIOBATEIbCKON NeATSIIbHOCTH
HAYYHO-TOITYJISIPHYIO JIUTEPATYyPyY
XAMHUYECKOTr0 COACPIKAHUS,
cupaBoyYHble MaTepuaibl, MHTepHET




IIpooonoscenue maoba.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Botuucnenus

— I1I0 YPpaBHCHUAM XUMHUYECCKUX peaKHHﬁ;

— MacCOBOH J10JIM BBIXOJa MPOJAYKTa
peaxumuu

Tema 5. O611as1 XapaKTepu-
CTMKa XUMHY€eCKHX 3/1eMeH-
TOB VA-rpynimsl. A3or,
¢docdop u ux coeuHEeHUA
(72

O61mast XxapakTepHUCTHKA DJICMEHTOB
VA-rpynnel. OCOGEHHOCTH CTPOCHHS
aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHbBIC
7151 HUX CTETICHHU OKUCIICHUSI.

A30T, pacnpocTpaHEeHHE B IPUPOE,
¢m3ngeckne 1 XMMUIECKNE CBOWCTBA.
Kpyrosopot azora B mpupoze.
AMMUaK, ero GU3NIECKue 1
XHUMHYECKHE CBOMCTBA, MTOJIyUYeHHE U
npuMmeHenne. Coan aMMOHUS, UX
puszngeckue

M XUMHYECKHE CBOMCTBA, MPUMEHEHHE.
KauecTBennast peakist Ha HOHBI
aMMOHWUSI.

A3oTHas KHCIIOTa, e€ (pu3myeckue

1 XUMHUYECKHE CBOMCTBA (00IIHe KaK
MpeCTaBUTES KJlacca KUCIIOT U
crienuduaeckue). Mcnonp3zoBanue
HHUTPATOB U COJICH aMMOHUsI B Ka4eCTBE
MHHEPaJIbHBIX YIOOpESHUIA.

OOBSICHATH O0IINE 3aKOHOMEPHOCTH B
U3MEHEHUH CBOWCTB JIEMEHTOB
VA-rpynnsl 1 UX COEIMHEHUH ¢ yU4€TOM
CTPOCHHUS UX ATOMOB.
XapakTepu3oBaTh GU3UUYCCKUEC U
XHUMHYESCKHE CBOMCTBA MPOCTHIX
BEUIECTB a3oTa u pocdopa u uxX coeu-
HeHUH (aMMHUaKa, cojieli aMMOHMUSI,
a30THOM KHUCJIOTHI, HUTPATOB, OKCUJA
dochopa(V) u pochopHOIT KHCITOTEHI,
docdaToB), CMOCOOBI UX MOTYUCHHUS,
OpUMEHEHHUE U 3HaYCHHE B IPUPOIE

M YKU3HU YeIIOBEKa.

OrmpeniensiTb MOHBI aMMOHHUS U
docdaT-uoHBI B pacTBOpE.

OOBSICHITH CYITHOCTH 9KOJTOTHISCKUX
npoOJieM, CBSI3aHHBIX C HAXOXKICHUEM
coeauHeHui azora u ¢pocdopa B

OKpY KaroIIeH cpee.




XUMHYECKOE 3arpsI3HCHUE OKPYIKAFOIICH
cpelibl COeIMHEHHUSIMH a30Ta (KUCIIOTHBIC
JTIOXK/IM, 3arpsi3HCHHUE BO3/1yXa, TOYBBI U
BOJOEMOB).

docoop, autoTportHEIe MOAU(DUKAITINT
docdopa, puznueckue u XUMUIESCKHAE
CBOMCTBA.

Oxcun ¢pocdopa(V) u pochopnas
KHCJIOTa, (PU3MYECKUE M XUMHYCCKHE
cBoiicTBa, nonydeHue. KauecrBeHHas
peaxumst Ha pocdaT-uHOHBI.
Hcnonws3oBanue gpocdaroB B KauecTBe
MHUHEPAIBHBIX YAOOPEHUN. 3arpsisHEHHUE
MIPUPOIHBIX BOIOEMOB docdaTamMu.

JleMoHCcTpanuu

Konnexmun: pocdop u ux coenuHeHUs.
B3aumoneiicTBrue KOHIEHTPUPOBAHHON
a30THOI KHUCJIOTBI C MEJIBIO.

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

Jlabopamophsie onvimuwi:

1. BzaumoeiicTBre COJIENM aMMOHUS

¢ MIEI0YbIO.

2. O3HakoMmJIeHHE C 00pa3naMu a30THBIX
U pochopHBIX yIOOpEeHUIA.
ITpaxmuueckasn paboma:

Ne 3. Ilomydyenne amMmuaka, U3y4eHHe
€ro CBOMICTB.

Boiuucnenusn
— IO ypaBHeHl/IﬂM XUMHUYECCKUX
peakuuii

e [ImaHupoOBaTh U OCYLICCTBISATH HA
OPAKTUKE XUMHYECKHUE SKCIIEPUMEHTHI,
MPOBOJIUTH HAOIIOACHUS, ICTIaTh
BBIBOJIBI 1O pE3yJIbTaTaM
IKCIICPUMCHTA.

e CietoBaTh IpaBmiiaM 0e30MacHOMU
paboThl B TabopaTopuu NIpu
HCHOJIb30BAaHUH XUMHYCCKOU MOCY Bl U
o0opyaOBaHUS.

e [Ipon3BOANTH BEIYUCIICHUS 1O
XUMHUYECKUM yPaBHECHUSIM.

e lc1ionp30BaTh IPH BHITTIOJTHEHUN
y4eOHBIX 3aJIaHUN TEKCThI YUCOHUKA,
CIPaBOYHBIC MAaTECPHAIIBI
(IepUONYECKYIO CUCTEMY
XuMUu4Ieckux anemeHnTos/l. U.
MewnneneeBa, TabauIly pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHHUM U COJICH B BOJIC,
JIEKTPOXUMHYESCKHH psi
HanpspKeHUH MeTaJluIoB).

e Icrionib30BaTh MPH BBHITTOJTHCHUN
y4eOHBIX 3aJaHUil U B IIpoIlecce
HUCCJIC/IOBATEIILCKON ASSITEIbHOCTH
HaYYHO-TIONYJISIPHYIO JIATEPATy Py
XUMHUYECKOTO COJCPIKaHUS,
CIIpaBOYHBIC MAaTEPHAJBI, PECYPCHI
NuTepHera




IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Tema 6. O6maa
XapaKTepHuCTHKaA
XUMHUYECKHUX 3/IEMEHTOB
IVA-rpynnsl.

Yriiepoj u KpeMHUI U UX
coeUHEeHMs

(84)

Vriepon, aqoTponHble MOAUBHUKAIIUH,
pacupocTpaHeHHE B IPUPOJE,
(pHU3NUECKHE U XUMHUYCCKUE CBOMCTBA.
Ancopbuusi. Kpyrosopot yriepoaa

B IIPHUPOJIE.

Oxcunsl yriepona, ux GHU3HISCKHe

1 XMMHUYECKUEe CBOHCTBA, NX JSHCTBHE
Ha YKUBBIE OPTaHU3MBI, ITI0JIy4YCHHE

U IPUMEHEHHE. DKOJIOTHYECKUE
MpoOJIEeMBbI, CBSI3aHHBIE C OKCHJIOM
yriepoaa(IV); runoresa riio6aabHOr0
IMOTETUICHHS KJIMMaTa; NapHUKOBBIH

3 dekT.

VYronbHast KUCIIOTa U €€ COJTH, X
(usmyeckre U XMMHUYECKHE CBOHCTBA,
rnoJrydyeHue u npuMeHenue. KauecrBennast
peakiyst Ha KapOOHAT-HOHBI.
Hcnonp30BaHue KapOOHATOB B OBITY,
MEeULINHE, MIPOMBINIJICHHOCTH,
CEJIbCKOM XO35HCTBE.
ITepBOHaYaNbHBIC TOHATHS 00
OpPraHMYEeCKHUX BEIIECTBAX KaK O
COCANHEHUSXYTIJIEPOJIa: OCOOCHHOCTH
cocraBa u cTpoeHus. [ToHsTHe O
OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
J)KUpax, Oeskax,

e OOBSCHATH OOIIHE 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB DJIECMEHTOB
IVA-rpynnsl u ux COeAMHEHUHN C
Yy4ETOM CTPOCHHS UX aTOMOB.

e XapakTepHu3oBaTh (PU3HUISCKUE
U XUMHYCCKHE CBOMCTBA MPOCTHIX
BCIIECTB yrjiepoJia U KPEMHUS U UX
COCIMHEHUU (OKCHIOB yTiIepo/a,
YTrOJILHOU KHUCJIOThI, KapOOHATOB,
OKCH/Ia KPEeMHUS, KPEMHHEBOM
KHCIIOTBI, CHITHKATOB), CITOCOOBI UX
MOJIyYCHUsI, MPUMEHCHUE U 3HAUCHUEC
B MIPUPOJIC U )KU3HH YEITOBCKA.

e OmnpenensaTh KapOOHAT- U CUITUKAT-
HWOHBI B PacTBOpE.

® OOBSCHSTH CYIITHOCTh IKOJIOTHYECCKUX
MpoOJieM, CBS3aHHBIX C HaAXOXKJICHHUEM
YTJICKHUCIIOTO Ta3a B OKPY KAOIIeH
cpere.

e VumrocTpupoBaTh B3aUMOCBSI3b
HEOPTaHWYECKUX COSTUHEHUN yriiepoia
Y OPraHUYECKHUX BEIICCTB.

e [I;TaHUpOBaTh M OCYIIECTBISITH Ha
npaKTm(e XUMHNYCCKHUEC 3KCHCpI/IMeHTbI,




yrieBonax. MarepuaibHOE € JUHCTBO MPOBOJINUTEH HAOJIOIEHUsI, IeJIaTh
OpPraHNYEeCKUX U HEOPTraHUIECKHX BBIBOJBI 11O pe3yIbTaTaM
COEIUHEHUH. SKCIIEpUMEHTA.

Kpemunii, ero ¢pusndeckne u e CnenoBaTh IpaBUJIaM 0e30MacHOM
XUMHYECKHE CBOWCTBA, MOJIyYEeHHE U paboTHI B 1abopaTopuu IIpH
MpUMEHEHHE B DJICKTPOHUKE. HCIOJIb30BAHUN XUMHUUECKOM MOCYyAbI U
CoenuHeHUs! KPEMHHUS B TIPUPOJE. 00OpyOBaHUS.

OO6mue npencrasienns 06 OKCHIE e 1ICrI0b30BaTh [IPHU BBINOJIHEHUH
kpeMmuUA(IV) ¥ KpEMHUEBOH KHCIIOTE. y4eOHbIX 3a1aHUIi TEKCTHI Y4eOHHKA,
CHuuKaTel, X UCHOJIB30BaHUE B OBITY, CHpPaBOYHBIE MATEPHATIBI

MEJIUIIMHE, TTPOMBIIIIICHHOCTH. (Ilepronmueckyto cucTeMy
Baskueiilne cTpouTeIbHbIC XUMHMUYECKHX daemenToB/l. U.
MaTe€puajibl: KEpaMHuKa, CTEKIIO, MeHHeneeBa, Ta6_]11/11_[y pacTtBOpu-
LIEMEHT, OETOH, KEeJIC300CTOH. MOCTH KHMCJIOT, OCHOBaHHH U coueil B
HpO6J’IeMBI 0€e3011acHOTr O BOJIE, BHeKTpOXI/IMI/I‘-IeCKI/Iﬁ s
HCIIOJIB30BaHUA CTPOUTECIIbHBIX HaHpSDKeHI/Iﬁ MeTaJ'[J'IOB)_
MaTe€puajioB B HOBCCI{HeBHOfI JKN3HU. e lcnioap30BaTh MIPU BBIMTOJIHEHUH
JleMOHCTpaLun y4eOHBIX 3aaHui U B Tponecce
Moenn KpUCTaIINYeCKNX PeETOK HCCIIEOBATEIHLCKON NeATEITbHOCTH
anmasa, rpaduTa, MOJIEKYJIbI HayIHO-TIOIYJIAPHYIO JINTEPATYPy
dynnepena. XHUMHYECKOTO COJIepIKaHUsI,
Ancop61ust paCTBOPEHHBIX BEILIECTB CHPaBOYIHBIC MATEPHUAJIBL, PECYPChI
aKTUBUPOBAHHBIM yTJEéM. IIpoTuBoras. Hurepnera

Buneomarepuansl: cunukarHas

IMPOMBIINIJICHHOCTb.

Mopenu MOJIEKYJT OpTaHHIECKUX

BEILIECTB.

JlaGopaTopHbie U NMpPaKTUYeCKue paboThl

Jlabopamopnuviii onvim:

KauecTBeHHast peakiys Ha KapOOHAT-HOH.




IIpooonowcenue maébn.

IlpuMepHBbIE TEMBI,
packKpbIBaloliye JAaHHbIH 0
pasjes nporpaMmsi, OcHOBHOe cojJep:KaHue CHOEHbI€ BHABI ACATEILHOCTU
06y4Jaromuxcs
U KOJIMYeCTBO 4acoB,
OTBO/JMMO€ Ha UX U3yYeHHEe
Ilpaxmuueckue pabomui:
Ne 4. ITonmyyeHue yriieKHUCIIOro rasa.
KauecTBeHHast peaknysi Ha KapOOHAT-HOH.
Ne 5. Pemienue skcnepuMEHTATbHBIX
3ana4 o reMme «Hemeramnbm.
Boviuucnenusn
— 10 YPaBHEHUSIM XUMHUUYECKUX
peaxuuii, eciii OJIMH U3 PEarcHTOB JaH B
BUJIEBOJIHOT'O PacTBOpA C U3BECTHOM
MaccoBoMgoIen
Paszaen 3. MeTasibl U Ux coeauHeHus (20 u)

Tema 7. O6uMe cBOMCTBa O6mast XxapaKTepUCTHKa XUMHIECKUX e PackpbIBaTh CMBICII H3yYaeMBbIX

MeTaJ/I/IOB 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUH MOHSITUH U IPUMEHSITh 3TH MTOHSTHSI

(49) ux nonoxxenus B [lepuonnueckoin IIPU ONIMCAaHUU CBOMCTB BEIIECTB U UX
CUCTEME XUMMUYECKHUX DJIEMEHTOB TIpeBpanicHuu.
JI. 1. MeneneeBa u CTpO€HUSI aTOMOB. e OOBACHATH O0IINE 3aKOHOMEPHOCTH B
CTpOGHl/Ie MeTaJI0B. MeTaiinueckas U3MEHEHUU CBOMCTB DJIEMEHTOB
CBsI3b U ME€TAJUIMNYECKAas METAaJJIOB U UX COeAUHEHUH ¢ yuéToM
KpHUCTaJUTUYECKasl peIIéTKa. CTPOEHUS UX ATOMOB.
ONEKTPOXMMUYECKUI Psijl HANPSDKEHUH | o XapakTepH3oBaTh CTPOCHHUE METAILIOB,
MeTaioB. PuU3nyecKkre U XUMHUYECKHEe obuue puznUecKre U XMMUUECKUe
cBoiicTBa MeTamwToB.O0mKe cnocoob! CBOICTBA METAJIOB.
MOJIyY€HHUSI METaJIJIOB.




IToHsiTHE O KOPPO3UU METAIIOB U
OCHOBHBIE CITOCOOBI 3aIIIUTHI OT KOPPO3HUH.
CruraBsl (CTamib, 9yTr'yH, TIOPATIOMHHHAM,
OpoH3a), UX NPUMEHEHHE B OBITY U
TIPOMBIIIIEHHOCTH.

JleMoHCcTpanuu

O3HaKOMJICHHE ¢ 00pa3llaMH METaJJIOB U
CIUIABOB, UX (PU3NYECKUMH CBOHCTBAMH.
Mogenu KpucTaJsIN4eCcKUX peréTok
METAaJlJIOB.

Buneomarepuansl: KOppO3usi METaJLIOB.

JlaGopaTopHble U MPaKTHUYeCKUe
pa6oThl

Jlabopamopnvie onvimol:
O3HakoMJIeHHE ¢ 00pa3laMu CILIaBOB
METAJIJIOB.

3aBUCUMOCTb CKOPOCTHU pEaKLUU
MeTajljla ¢ KUCJIOTON OT IIPUPOIbI
meTajuia.

Botuucnenusn

— M0 YPaBHCHUSIM XUMHUUCSCKUX
peaxiuii, €cJii OJTUH U3 PEarcHTOB
COJIEPKUTIIPUMECH

e XapaKTepu30BaTh OOIINE CITOCOOBI
MOy YSHHSI METAJIOB.

e CnenoBaTh IpaBUJIaM 0€30MacHOM
paboThl B TabopaTopuu IIpu
HCIOJIb30BAHUHN XUMHUUECKOM MTOCYyAbI U
o0opyaOBaHUs.

¢ [Ipon3BOANTH BEIYUCICHUS 1O
XUMHYECKUM YPABHEHHUSIM.

e 6 llcrionp30BaTh NP BHITTOJIHEHUN
Y4eOHBIX 3aJaHUN TEKCThI yueOHUKa,
CIIpPaBOYHBIC MaTEePHUAIIBI
(Ilepuonuueckyro cuctemy
XUMU4IecKkux anemeHnToB/l. U.
MengeneeBa, TabIUIly paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUU U COJICH B BOJC,
IIEKTPOXUMHUYSCKHUH Psi
HanpspKeHUH MeTaJluIoB).

e lcnonbs30BaTh NpH BHITTOJTHEHUN
Y4eOHBIX 3a/laHUI U B IPOIecce
HCCIIEOBATEIHLCKON NeATEITbHOCTH
HAyYIHO-TIOIYJISIPHYIO JIUTEPATypPy
XHUMHYECKOTO COACPIKAHUS,
CIIpaBOYHBIC MaTEePHAJIBI, PECYPCHI
NuTepHera

Tema 8. BakHeliue MmeTaJsi-
JIbI 1 UX COeIUHEHUA
(16 9)

[Ilemounbie metaiuibl. [lomoxxenue B
[lepuoanyueckoil cucTeMe XUMHUYSCKUX
aneMeHToB Jl. 1. MeHnneneeBa, cTpoeHue
aToMoOB. HaxoxxaeHne B IpUpo/Ic.

e OOBSACHITH O0OIIHE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB DJIEMEHTOB
METaJUIOB B TPYIIIAaX U UX COeIUHCHUMN
C y4€TOM CTPOCHHUSI HX ATOMOB.




IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Du3ndecKrue U XUMHUYECKHE CBOMCTBA
(Ha TIpUMepe HaTpus U Kainus). OKCUIbI
U THUJIPOKCHUJIBI HATPUS U KaJTUsl.
IIpnMmeHeHne MEeI0YHBIX METAIIOB U UX
COCJIMHCHUN.

lenouyno3eMenbHbIe METAJLIIBI MarHui
U KaJIbIIUH, CTPOEHUE aTOMOB.
ITonoxxenue B Ilepuoanyeckoit cucreme
XUMHUYECKHUX 3JjieMeHTOB J1. 1.
Menneneena.

Haxoxxnenue B npupoae. @Pu3ndyeckue u
XUMHUYECKHUE CBOMCTBa. BakHelinme
COCJTMHCHUSI KaJbliusl (OKCHJ,
TUIAPOKCH, conu). JKECTKOCTH BOABI K
CIIoCcOObICE yCTPAHCHHUSI.

Anromunaui. [lojmoxxenue B
ITepuonuueckoit cuctemMe XUMUYECKUX
anemeHToB JI. V1. Menneneena,
CTPOCHHE aToMa.

Haxoxnenue B npupoje. Pusnyeckue u
XUMHUYECKUE CBOUCTBA. AMMOTEpHBIEC
CBOMCTBa OKCHJIAa U THIPOKCHUIA.
Keneso. [Tonoxenue B Ilepnonnueckoi
CHCTEME XHUMHYCCKUX DJIEMEHTOB

J. 1. MenneneeBa, CTpo€HUE aToMa.
Haxoxnenue B ipupojie. dusndeckue

e Xapaktepn3oBaTb (PU3NIECKUEC U XU-
MHYECKHUE CBOMCTBA IPOCTHIX BEIISCTB
METaJUIOB M UX COeUHEHUI (OKCUIOB,
THAPOKCHUIIOB, COJICI), CITIOCOOBI UX
MOJIyYSHHs, IPUMEHEHUE U 3HAUYCHNE
B IIPUPO/JIEC U KU3HU YETIOBEKa.

e Pacrio3HaBaTh C TOMOIIIBIO
Ka4YeCTBEHHBIX PEAKIIU MOHBI
MeTauIoB (MarHus, ATFOMHHUS, [UHKA,
KeJe3a, Meau).

¢ [ImaHMpPOBATH U OCYIISCTBIISITH HA
MPaKTHKE XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOJUTHL HAOIIOASHUS, AeIaTh
BBIBOJBI 11O PE3yIbTaTaM SKCIIEPHUMEHTA.

e CiieioBaTh  MOpaBWiiaM  Oe30MacHOM
padoTsl B mabopaTopuu npu
HCIIOJIb30BAHUH XUMHUYIECKON MOCYAbI U
o0opyoBaHUsI.

o HpOVIC}BO}lI/lTb BbIYHMCJICHUS 1o
XUMHUYECCKHUM YPABHCHUSAM.

e BricTpauBaTh pa3BEPHYTHIE
IMUCBbMEHHBIC N YCTHBIC OTBETEHI C
oropoi Ha WH(GOPMAIHIO U3 yueOHHKA
U CIIPaBOYHBIX MAaTepPHAIOB, TPAaMOTHO
VICIIOJIb30BaTh M3Y4YE€HHBIN
MNOHATUHHBINA annaparkypca XUMMHUH.




M XUMH4YEeCKue cBoicTBa. OKCHIBI,
ruAPOKCHUIBI U coin xere3a(ll)
u xxerne3a(Ill).

JleMoHCcTpanuu

B3aumopneiicTBue HaTpusi ¢ BOAOM.
OkpamuyBaHyue IJIaMEeHU MOHAMH HaTpUs
W KaJIusl.

OkpamuBaHue MJIaMEeHU HOHAMU
KaJbIHsI.

BzaumoaelicTBue okcua KajabIus C
BOJIOM.

Buneomarepualibl: TopeHUE Keje3a B
KHUCJIOPOJIC U XJIOpE.

JlaGopaTopHble U NPaKTU4YeCKHe paGoThl
Jlabopamopnvie  onvimwi:
O3HakOMJICHHE C O0pa3laMu aJTIOMUHUS
M €ro CILIABOB.

AmMdoTepHbIC CBOWCTBA THAPOKCHIA
AITFOMUHUS.

KauecTBeHHBIE peakIMM HA UOHBI
JKeresa.

Ilpakmuueckue pabomuwi:

Ne 6. JKECTKOCTH BOABI U METOBI €&
yCTpaHEHHUSI.

Ne 7. Penrenne skcriepuMeHTaIbHBIX
3a/1a4 1o TeMe «MeTaJlib.

Boiuucnenusn

— 110 ypaBHeHI/lﬂM XUMHUYCCKUX
peaknui, ecju OJIUH U3 pearcHTOB JIaH
B U30BITKE WJIN COACPIKHUT MMPUMECH;
— MacCOBOMW JOJH BBIXOJa MPOIYKTA
peaknuu

e lcrons30BaTh MpHU BHIITOJHEHUN
YJeOHBIX 3aJaHUI U B IIpoOIlecce
HCCIIE0BATENbCKON AeATEIbHOCTH
HAy4YHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COAECPIKAHUS,
CIIPaBOYHbBIC MAaTE€PHUAJbl, PECYPCHI
HNuTepnera




Orxonuarue maoi.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Paspes1 4. XumMuAa U oKpy»kawias cpeja (3 1)

Tema 9. BemiectBa 1 MaTepu-
aJibl B )KU3HM YesIoBeKa
(34)

HoBple MaTepHaibl B TEXHOJIOTHH.
BemecTtBa n MmaTepuanbl B HOBCEIHEBHOU
>KU3HM YeJIOBeKa. XVMHUSI U 3JOPOBBE.
Be3omacHoe ncmonp30BaHNE BEIIECTB

U XUMHYECKHUX Peakuii B OBITY.
ITpupoaHBIE HCTOYHHUKH YTIIEBOIOPOIOB
(yromns, IpUpOAHEBIN Ta3, HEPTH),
MPOAYKTHI UX MepepaboTKH, UX POJIb

B OBITY M TIPOMBIIIIICHHOCTH.

OCHOBBI KOJIOTHYECKON TPaMOTHOCTH.
XHUMHUYECKOE 3arpsi3HEHUE
OKpYy>Karolie cpeasl (mpeaeibHO
JOTyCTUMasl KOHLIEHTPAIIHS BEIIECTB

— IJK).

Pons XuMUH B perIeHnn KOJIOTHISCKUX
npodnem

e XapakTepru3oBaTh POJIb XUMHHU B pa3-
JIMYHBIX cepax IesATSIILHOCTH JFOJICH,
OCHOBHBIC BEIIIECTBA U MaTCPHUAJIbI,
MPUMEHSIEMbIC B )KH3HU COBPEMEHHOT'O
qeI0BeKa.

e OOBSICHSTH YCIOBHUS 0€30IMaCHOTO
HCIIOJIb30BAHUS BEIISCTB U
XUMHYSCKHAX PEAKIIHHA B OBITY.

o AHAJTU3UPOBATH U KPUTUUYCCKU
OolleHUBaTh WHGOPMAIHIO O BIUSTHUU
MPOMBIIUICHHOCTH, CEJIbCKOTO
XO03siCTBa, TPAHCIIOPTA U Jp. Ha
COCTOSIHUE OKPY KAFOIEH CpeIbl.

e YMeTh OKa3bIBaTh IIEPBYIO TOMOIIH
MPUXUMHYIECKUX O)KOTax U
OTpPAaBJIEHUSIX.

e [IpuauMaTh ydacTue B 00CYKICHUH
npo6IeM XUMHUYECKON 1
3KOJIOTMYECKON HaIpaBJIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3HIIHIO
110 mpooJieMe urnpeaiaratbh
BO3MOJXHBIC ITYyTH eé PECHICHUS




I[Ipu paspaborke paboucii mporpaMMbl B TEMaTHYESCKOM
IUIAHUPOBAHUK JOJIYKHBI OBITH YYTCHBI BO3MOYKHOCTH
WCTIOJIF30BAHUSA  DJISKTPOHHBIX  (OMU(PPOBBIX) 00pa30BaTEIIBHBIX
pECypCcoOB, SIBISIFOIIMXCS y4eOHO-METOAMYSCKUMHU MaTepuaiaMmu
(MyJIbTUMEOUHWHBIC  NPOTPAMMBI, JJICKTPOHHBIC  YUYCOHHKHA U
3aJJaYHUKH, DJICKTPOHHBIC OUOJIIMOTECKH, BUPTYaJIbHbIC JTA0OpATOPHH,
UTPOBBIE MPOTPaAMMBbI, KOJUIEKIIMHU HUPPOBBIX 0Opa3zoBaTeIbHbBIX
pecypcoB), HCHOJB3YEMBIMH IS OOYYCHUST UM  BOCIIMTAHUS
pa3IMYHBIX  TPYMI MoJIb30BaTee, MNpEACTABJIICHHBIMU B
SIEKTPOHHOM (IIM(PPOBOM) BHAC U PCATUIYIOMIUMH JUIAKTUICSCKUE
Bo3MokHocTtn  UKT, copepkaHue  KOTOPBIX  COOTBETCTBYET
3aKOHOJIATEIBCTBY 00 0Opa3oBaHUH.



