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[TpumepHas paboyas mporpaMMa 1o yue6GHOMYy npenmery «Xumus» Ha
YPOBHE  OCHOBHOTO  00mero o0pa3oBaHUs, IMpeIyCMaTPHUBAIONIAs
yriIy0JIEHHOE U3yJeHre, COCTaBIeHa Ha ocHOBe TpeboBaHUH K pe3yJsibTaTaM
OCBOEHHA IIPOTPAMM OCHOBHOTO OOIIero o6pa3oBaHUs IO y4eOHOMY
npenaMery «XuMus» Ha YIIyOJ€HHOM YPOBHe, IIPE/CTaBJIEHHBIX B
desrepasIbHOM TOCYZAPCTBEHHOM 00pPa30BaTEJIbHOM CTaHAAPTE OCHOBHOTO
obmero o00pa3oBaHUsA, € YYETOM PpACIPENENIEHHBIX II0  KJaccam
IpOBepsieMbIX TpeOOBaHWN K  pe3yJbTaTaM OCBOEHHS OCHOBHOM
0oOpa3oBaTebHOM MPOrpaMMbl OCHOBHOTO 0OIero ob6pa3oBaHus, H
BJIEMEHTOB  COZIEPKaHWs,  IPEJCTABJIEHHBIX B  YHUBEpPCAJIbHOM
koudukarope mo xumuu (oo6peH pemeaneM ®YMO ot 12.04.2021 1. N
1/21), 1 Ha OCHOBE XapaKTEPUCTHKU ILJIAHUPYEMBIX PE3YJIBTATOB J[yXOBHO-
HPaBCTBEHHOTO Pa3BUTHUs, BOCIHUTAHUS W COIHATU3AIUHA OOYJAIOIIUXCH,
npezacraBieHHO B I[lpumepHod mporpamMe BocnuTaHusa (ogobGpeHa
petrerriem ®YMO oT 02.06.2020 T.). B mporpamme oTpazkeHbI I0JI0KEHHUA
Konnennun IpernofaBaHus  y4eGHOro npeaMeTa «XUMHUsI» B
obpasoBareIbHBIX Opranu3anusax Poccutickoit ®enepanun:, peasnusyoInx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IIPOIPAMMBL.

NOACHUTE/IbHAA 3ANTUCKA

IIpumepHass pabouas mporpaMma — OPHEHTHD /Jisi COCTABJIEHUsA
pabounx aBTOPCKUX MPOrpaMM: OHA JAET MpeACTaBJIeHHe O LEeJAX, o0IIei
cTpaTeruyl OOyJYeHus, BOCMIUTAHUSA U PA3BUTUS OOYJAIOIUXCSA CPEICTBAMMU
yueGHOro mpeaMera «XuWMUsi»; OIpeAessieT 00s3aTeIbHOe IPEAMETHOe
cozeprKaHie, €ro CTPYKTYpy IO pas[esiaM W TeMaM, DaclpeesieHHe II0
KJIaccaM, PEKOMEHyeMyI0 I[OC/IEeAO0BATEIbHOCTh UX HM3YUYEHHUS C YIETOM
MEXIPEAMETHBIX ¥ BHYTPUIIPEAMETHBIX CBf3€H, JIOTMKUA y4eOHOTO
IIporiecca, BO3PACTHBIX 0COOEHHOCTeH obyJatonuxcs. B Hell yIuThIBaIOTCSA
BO3MOXKHOCTH TpeZMeTa B peasn3aliud TpeGOBaHWH K IIAaHUPYEMBIMH
JIMYHOCTHBIM, METAPEAMETHBIM U MPEAMETHBIM Pe3yJIbTaTaM OOyUeHUs U
B (GOpMHDOBAHHM  OCHOBHBIX  BHJOB  y4eGHO-IIO3HABATEIHHOM
JIeATeIbHOCTY/y4e0HbIX eACTBUH YyJYEeHHKAa II0 OCBOEHHUIO Y4eOHOro
COZIepIKaHUS.

! [Ipukaz Munnpocsemenuss Poccunm or 31.05.2021 Ne 287 «O06 yr-
BEpXKICHUU (DeZepasbHOrO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaH-
JapTa OCHOBHOTO 0O0miero oOpa3oBaHU (3aperucTpupoBaH B MUHIOCTE
Poccun 05.07.2021 . Ne 64101).

«Konuenuus mnpernonaBanust ydeOHOro mpeamera «Xumus» B oOpa-
30BaTeNbHBIX oOpraHusaunusax Poccuiickoil ®enepanuu, peanu3yroOUX
OCHOBHBIE 001Ie00pa3oBaTeNbHBIE TPOTPaMMBD» (yTBEepKIeHa Pemennem
Komnerun Munnpocsemenust Poccun, nporoxon ot 03.12.2019 r. Ne ITIK-
4BH).
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OBLUAA XAPAKTEPUCTUKA YYEBHOI'O NMPEAMETA «XUMWA>»

Bxutag yue6HOTO mpeaMera «XUMUsS» B JOCTHKEHUE IIeJIell OCHOBHOTO
obirero obpaszoBaHus OOYCJIOBJIEH BO MHOIOM 3HAaYE€HHEM XHMHYECKOH
HayKU B IIO3HAHWH 3aKOHOB [IPUPOJBI, B PA3BUTUN ITPOU3BOIUTEBHBIX CHII
obirecTBa, Texuosmoruii XXI B. MzyueHue yuebHOTO mpeaMera « XUMuUsi» Ha
YPOBHE  OCHOBHOTO  o00miero o0pa3oBaHHs  OpPHEHTHDPOBAaHO  Ha
OOIIEKYIBTYPHYI0  TOJTOTOBKY,  HEOOXOAUMYIO I BBIPAaOOTKHU
MHPOBO33PEHUYECKUX  OPHUEHTHPOB,  Pa3BUTHSA  HHTEJUIEKTYaJIbHBIX
CIIOCOOHOCTEN M MHTEPECOB IIOJPOCTKOB, HAa IIPOZIOJKEHNE OOydYeHUs Ha
YPOBHE CpeaHero oo1ero 06pa3oBaHus.

3HaHUsA, yCBOEHHble IIPU U3YYEHHU Y4eOHOTO mpenMera «XUMUS»,
CJIy’KaT OCHOBOM 7151 GOPMUPOBAHUS MUPOBO33PEHHUS MOJIO/IOTO UEJIOBEKA,
€ro TMpE/ICTABJIEHUA O MaTepUaJIbHOM €UHCTBE MHPA; BAKHYIO POJIb
urpamT GopMHUpyeMble XUMHUEHN MIPEICTABIEHUS O IPEBPAIEHUSIX SHEPTUHU
M BEIIeCTB B IPHUPOZAE, O TMyTAX pEIIeHUusA [VIOOATIbHBIX MPOOIEM
YCTOUYIHUBOTO pa3BUTHA — CBIPbEBOH, SHEPTeTHYEeCKOH,
[IPOIOBOJIBCTBEHHOU IMP00JieM, MPOOIEMBI HKOJIOTUYECKOH 06e30MMacHOCTH,
npobseM 3apaBooxpaHeHus. KiloueBass poJib XUMUHM BO MHOMKECTBE
VHHOBAIIMOHHBIX TeXHOJIoTUi XXI B., B TOM YHCJIe U CBI3aHHBIX C OXPaHOU
37I0POBbS.  YE€JIOBEKAa,  CYIIECTBEHHO  MOBBICHJIA  3HAYUMOCTh U
BOCTpPeOOBAHHOCTH XUMHUUECKOTO 0Opa30BaHUA.

XuMuueckoe 00pa30BaHUE B CTPYKTYPE OCHOBHOTO 00IIEro 06pa3oBaHus
siByisieTcss Ga30BBIM IO OTHOIIEHUIO K CHCTEME OOIIET0 XUMHYECKOTO
obpasoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peajiu3yeT
MpUCyIIre o0leMy XUMHUYECKOMY OOpa30BaHUI0 KJIIOUEBbIE I[€HHOCTH,
KOTOPBIE OTPaXKaloT TOCYAaPCTBEHHbIE, O0IIECTBEHHbIE M UHAUBU/YaIbHbIE
MIOTPeOHOCTH.

N3syuyenne yueGHOTO mpeaMera « XUMHUA»: 1) CIOCOOCTBYET pean3aliin
BO3MOKHOCTEH JIJIsI CAaMOPa3BUTHUA U HOPMHUPOBAHUSA KYJIbTYPbl JIMUHOCTH
ITOAPOCTKOB, X 0011el 1 (PYyHKIIMOHATPHON IPAMOTHOCTH; 2) BHOCUT BKJIaJ
B (OpPMHUPOBAaHUE MBIIUIEHUSI M TBOPYECKUX CIIOCOOHOCTEN MOJPOCTKOB,
HaBBIKOB ux CaMOCTOSATEJILHOHN yuebHOI JIeATeJIbHOCTH,
SKCIIEPUMEHTAIbHBIX U MCCJIEI0BATEIbCKUX YMEHUH, HEOOXOUMBIX KaK B
ITOBCEJTHEBHON JKU3HU, TaK U B MPO(ECCHOHATBHON AeSTEeIbHOCTU; 3)
3HAKOMHT CO Crenu(pUKOM HAyYHOTO MBIIIUIEHUS, 3aKJIaJbIBAET OCHOBBI
MpE/ICTABJIEHUN O €IMHCTBE MPUPOJbI U YeJIOBEKA, SBJISETCA KJIUYEBBIM
3TanoM B (POPMUPOBAHUY €CTECTBEHHO-HAYYHOM IPAMOTHOCTH TIOJIPOCTKOB;
4) criocobeTByeT GOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHUS K €CTECTBEHHO-
HayYHbIM B3HAHUAM, K MPUPOJIE, K UEJIOBEKY, BHOCHT CBOM BKJaj B
5KOJIOTUYECKOE 00pa30BaHUeE MOAPOCTKOB.

HasBaHHble HampaBjJeHUs B OOYYeHUM XHUMUHM O00€CIeYrBAIOTCS
crerudUKON CofiepKaHKUA MPEAMETa, KOTOPHIH SIBJSETCS IMeJAarOrHYecKr
aZlaITHPOBAHHBIM OTPAKEHVEM OTIPEZIEIEHHOTO 9Tala PA3BUTHUSA XUMHUH.
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YrayOn€HHbIE Kypec XUMHH OCHOBHOH IIIKOJIBI OPHEHTHPOBAH Ha
OCBOEHHE OOYUYarOIIUMHUCS CHCTEMBI MEPBOHAYAJIbHBIX IMOHATHNA XUMHHU,
OCHOB HEOPraHUYECKOW XWMHH, OCHOBOIIOJIATAIONINX IIPeICTaBIeHUN
00111elt XUMUHU U OTAEIbHBIX 3HAYNMBIX IIOHATHH OPTaHUYECKOH XUMHUH.

CtpykTypa cojep:kaHus 1npeaMera cdoOpMHpOBaHAa Ha  OCHOBe
CHCTEeMHOTO MOJIX0/Ia K ero usyueHuio. Cojiep:kaHue cjaraercs U3 CUCTEMbI
MOHATUH O XUMHWYECKOM BJIEMEHTE WM BEI[eCTBE W CHUCTEMBI IIOHATUH O
XUMHUYEeCKOH peaknuu. Obe 3TH CHCTEMBI OPraHM30BAHBbI II0 IIPUHIIHILY
MOCJIEZIOBATEILHOTO  Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETHYECKUX
Mpe/iCTaBJIeHU Pa3HOr0 YPOBHS: aTOMHO-MOJIEKYJIIDHOM TeOpUH Kak
OCHOBBI Bcero ecrectso3Hanus, [lepunoanueckoro 3akoHa /. 1. Menpeneesa
KaK OCHOBHOTO 3aKOHA XHUMUM, YUEHUS O CTPOEHUM aTOMa U XUMHYECKOH
CBSI3H, IPEACTABJIEHUN 00 3JIEKTPOJIMTHYECKOHN JTUCCOIIMAIIMH BEIECTB B
pacTBopax, O XHMHYECKOH KHHETHKE W TepPMOJAWHAMUKE. B oOCHOBY
TEOPEeTUYECKNX 3HAHUHN IIOJIOXKEHbI SMIIUPUYECKH ITOJydYeHHbIe (HaKTHI.
TeopeTuuecKkre 3HAHUS PA3BUBAIOTCS IIOCJIEIOBATEIBHO OT OJHOTO YPOBHS
K JApyromy u 00€ecleurBalT YJYEHHMKAM BO3MOXKHOCTh OOBIACHATh U
IPOTHO3UPOBAaTh CBOMCTBA, CTPOEHHWE U O0JIACTH IPAKTUUYECKOTO
NIpUMeHEeHNsI U3y4aeMbIX BEIIECTB.

OcBoeHHE COZiEp:KaHUSA Kypca MPOUCXO/IUT C MIPUBJIEUEHHEM 3HAHUH U3
paHee HU3y4YEHHBIX y4eOHBIX mpeaMeroB: «OKpyXKaoIUHA  MHD»,
«buosnorus», «®usukar», «MaremaTuka», «I'eorpadus», «TexHOIOTHA»,
«Hcropusa».

WE/IM  WU3YYEHUSA YYEBHOIO TMPEAMETA «XUMMUSI» HA
YINYBJIEHHOM YPOBHE

HeobxomumocTs  pa3pabOTKH — IPOrpaMMbl  OCHOBHOTO  OOIIETO
obpasoBanusa (O0OO) mo yuebHOMY mpeaMmeTry «Xumwusa» (yryryOsiéHHBINH
ypoBeHb) oOycioBiena tpeboanusmu PI'OC OOO 06 obecnieueHun
BapHUAaTHUBHOCTH  COJep)KaHUsA  oOpaszoBaresbHBIX Iporpamm 00O,
BO3MOXHOCTH ¢opmupoBanua nporpaMMm OOO pasiuyHOro YpOBHA
CJIOKHOCTH C YYETOM 0O0pa30BaTENBHBIX IOTPeOHOCTEH U crocoOHOCTEH
00y4JaroImuxcs, BKIIOYAs OJaPEHHBIX JIETEH.

IIpumepHas pabouasi mporpaMMa OCHOBHOTO 00Iero ob6pasoBaHUs IIO
npegmery «Xumua» (yrIyOyJ€HHBIH ypOBEHb) OpHEHTHpOBaHA Ha
coxpaHeHHe (PyHIAMEHTIBHOTO XapakTepa o0pa3oBaHUdA, cHENUbUKI
y4eOHOTOo IpesMeTa U o0ecleueHre YCIEITHOTO 00yUYeHN Ha CIIeAYIOIEM
ypoBHe obpazoBaHus. B IIpumepHO#l paboueli mporpamMme peayn3yeTcs
pa3BHBAMOINAs ¥ MpPaKTUYeCKas HAMPaBJIEHHOCTh OOy4YeHUs XUMHUH,
muddepennuanysa o0ydeHUs, BKIIOYAKONAA NPOMIIBHYIO IOJTOTOBKY
obyJaromnuxces U IMOCeAyIollee caMoOoIpeZiesieHre B BBIOOpe HAIpaBIeHUsA
o6yJeHUs B TPOQUIBHBIX KIACCAX.
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YrnybnéHHOoe W3ydyeHWEe XUMHH CIOCOOCTBYET peasu3anuy  3a7ad
npodeccHOHAIPHOM OpUEHTAIUM U HANPAaBJIeHO Ha IIPEAO0CTaBIEHUE
BO3MOKHOCTH KaXI0My obyyJaromemycst MIPOSIBUTD cBOH
VHTEJUIEKTYaJIbHbIE U TBOPUYECKHE CIIOCOOHOCTH NPU U3YyYeHUH Yy4eOHOTO
mpeaMeTa, HeoOXOAUMbIE IS MPOAOJIKEHUS 00pa30BaHUA U JAJIbHENIIIEH
TPYZOBOH JeATeIbHOCTH B cdepax, ompesieI€HHbIX CTparerueil Hay4HO-
TEXHOJIOTHUECKOTo pa3Butusa Poccuiickoit ®eneparumr.

IIpuMmepHast pabouass ImporpaMma MO Y4eOHOMY MpeaMery «XUMUs»
(yryiybsi€HHBIF ~ ypOBEHb) MpeaHAa3HAaueHa A KCIOJb30BaHUA B
06pa3oBaTeIbHbIX OpraHu3anusx, Ppeanu3yIoux IIPOTPaMMBbI
muddepennupoBanHoro  (yraybs€HHOTO, NMPOGUIBHOTO)  H3yYEHUs
OTZIeJIbHBIX y4eOHBIX IIPEIMETOB HA YPOBHE OCHOBHOTO  0OIIero
obpazoBaHU.

ObpaszoBaresibHble (GYHKIUU NOpeaMeTa «XUMHS», H3y4aeMoro Ha
yriyGJIEHHOM YPOBHE, PEaIM3yIOTCsl B mporiecce (OPMHUPOBAHUS 3HAHUU
OCHOB XHMUYECKON HAayKH KaK 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHWSI,
Hay4YHOH OCHOBBI IIIMPOKOTO CIIEKTPA COBPEMEHHBIX TEXHOJIOTHH, 06J1acTi
IIPAaKTUYECKON JIeATEJIbHOCT! 4YeJOBeKa M OJJHOTO U3 KOMIIOHEHTOB
MHPOBOH  KyJBTYpHl. 3aZiaya IpeMeTa COCTOMT He TOJBKO B
(GopMUpOBaHUM CUCTEMBI XMMUYECKUX 3HAHUA — BaKHEHIIHUX (DAKTOB,
[TOHSITUH, 3aKOHOB M TEOPETHYECKUX IOJIOXKEHUH, MOCTYIHbIX 0000IeHnH
MHPOBO33PDEHYECKOTO XapaKTepa, s13bIKa HAYKH, HO U B IPHOOIIEHUHN K
HAayYHBIM METOZ[aM IIO3HAHUS MPU HU3YUYEHHHU BEIIECTB U XUMUYECKHUX
peakIuii, a Takke B GOPMHUPOBAHUY U PA3BUTUH ITO3HABATEIbHBIX YMEHUH
U CII0cO00B JIeATEILHOCTY U UX IPUMEHEHUH B y4eOHO-II03HABATEHPHON 1
y4eOHO-HCCIIeI0BATEIbCKOT JleATEIbHOCTH, OCBOEHUEM TIpaBUJI
6e3omacHOrO oOpamieHuss C BeIeCTBAMU B IIOBCETHEBHOU  KU3HHU.
OOyueHne yYMEHHI0O YUYHTbCI M IPOJAOJIKATH CBOE 0Opa3oBaHHE
CAMOCTOSITEJIBHO CTAHOBUTCA OJHOM M3 BaskKHEHMINX (GYHKIUNA yueOHOTro
mpeaMeTa.

lenn wn3ydyeHUsA IpeAMETa B IIPOTPAMMe OTPaKalOT COBPEMEHHBIE
IIPUOPUTETHI B CICTEME OCHOBHOTO 00111ero 00pa30BaHuA: HAIPABIEHHOCTh
oOy4yeHUss Ha PA3BUTHE M CAMOpAa3BUTHE JIMYHOCTH, (popMUpOBaHUE €€
WHTeJUUIEKTA U 00IIel KyIbTypHI.

Ienn wnsydeHmsa ydeOHOro mpegMera «XuMusa» B 8—Q Kjaccax Ha
yTIy0JIEHHOM YPOBHE COCTOST B CJIEAYIOIIEM
m DopMupoBaHHWE WHTEJUIEKTYIPHO PpAa3BUTOM JIMYHOCTH, TOTOBOH K

caM000pa30BaHMUIO, COTPYZHHUYECTBY, CAMOCTOATEIPHOMY MIPUHATHIO

pellleHnii, CIOCOOHOW aJIalTUPOBAThCA K OBICTPO MEHSIOIIMMCS

YCJIOBHSIM KU3HU;

Va3 [Ipesunenra PO or 1 nexadbps 2016 r. Ne 642 «O Crpareruu Hay4HO-
TEXHOJIOTHYEeCKOTo pa3BuTHs Poccuiickoit @enepanmn» (¢ M3MEHEHUSAMHU U
JoroTHeHussMu ot 15 mapta 2021 r.).
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m GOpPMUpPOBAHHE CHCTEMBl XUMHUYECKUX B3HAHUA KAk KOMIIOHEHTA
€CTECTBEHHO-HAYYHOH KAapTUHBI MHpPA, KaK OCHOBBI JJII HMOHUMAaHHUSA
XUMUYECKOU CTOPOHBI SIBJIEHHI OKPYXKAIOIIEero MUpa; OCBOEHHUE sI3bIKa
HAyKU;

m [proOIeHne yJyamuxcs K CaMOCTOATEJIbHOM II03HABaTEJbHOU U
HCCIIEOBATENIBCKON /IeATEIbHOCTH, K HAyYHBIM METO/IaM ITO3HAHUA,
¢opMupoBaHVEe MOTHBAaIlMM W pa3BUTHE CIIOCOOHOCTEH K HU3YYEHHUIO
XUMUU;

m dopmupoBanue oOIIeld (QYHKIUMOHAJIBPHOH U €CTeCTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM YHUCJIE YMEHUH OOBSCHATh U OLIEHUBATH SIBJIEHUS
OKDY’KAIOIIETO MUpPA, WCIOJIb3ysd 3HAHUA U OIBIT, MOJYyYEHHBIE DU
W3yYeHUU XUMHUU, NIPUMEHATh WX TPU pelleHuu nupobieM B
TOBCETHEBHOU JKU3HU U TPYAOBOH JIeSTEILHOCTH;

m pasBUTHE y OOydYalOIUXCS WHTEpeca K H3YUYEeHUI0 XUMHU U cdhepam
JIeATEILHOCTH, CBS3aHHBIM C XWMHUEH, MOTHUBAIlUsA K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIOIIEro Mpoduiis U HANPABIEHHOCTH JIaJIbHENUIIIErO
0o0yJeHwUs;

m OCO3HAHWE IIEHHOCTH XWUMHUUYECKUX B3HAHWH B JKU3HU UeEJIOBEKA,;
MOBBIIIIEHNE YPOBHS SKOJIOTUUECKON KYJIBTYPhI, HEMPHUSITHUE JEHCTBUU,
MIPUHOCSAIIINX Bpel OKPYKAaIOIeN Cpesie U 3/I0POBbIO JIIO/IEH;

m npuobpeTeHHEe OOYYAIOIUMUCA OIBITA CAMOIIO3HAHUSA, KJIFOUEBBIX
HaBBIKOB (K/IIOUEBBIX KOMIIETEHIIHI), HEOOXOAMMBIX JISI Pa3/IMYHBIX
BU/IOB JI€ATEILHOCTH.

MECTO YYEBHOIO NPEAMETA «XUMWUSA» B YYEBHOM NJIAHE

B cucreme ocHOBHOro o00Omiero o06pa3oBaHUA XHMUS —SABJISETCA
00s13aTeIbHBIM ~ y4eOHBIM IPEeIMETOM, KOTOPBIM BXOAUT B COCTaB
peAMETHOI 061acTH « ECTeCTBEHHO-HAYUYHBIE TPEMETHI».

H3yueHne y4yeOHOrO TmpeaMera «XUMHSA» Ha YIIYOJIEHHOM YPOBHE
peanusyeTcs 00pa3oBaTeJIbHON OpraHusanueldl B  COOTBETCTBUH C
IIprMepHO OCHOBHOI 06pa30BaTEIbHON ITPOrPAMMON OCHOBHOI'O OOIIEr0
obpasoBaHHsA B COCTaBe 00A3aTe/JIbHOM YacTH y4eOHOro IIaHa W YaCTH,
dopmupyemoii yuacTHHKaMH 00pa30BaTeJIbHBIX OTHOLIEHWH, 4Yepes
YPOUHYIO JESTENBHOCTh C COOJIO/IEHHEeM TPeOOBaHUU TOCY/aPCTBEHHBIX
CaHUTAPHO-3INUEMUOJIOTMYECKIX ITPABIJI U HOPMATHBOB.

B o0s3aTesbHON dYacTH y4eOHOrO IUIaHA Ha U3yYeHHe Y4eOHOTo
npeaMera «XuMus» Ha 6a30BOM ypOBHE OTBe/IEHO 136 yueOHBIX YacOB — II0
2 Yy B Heleda B 8 U 9 KjlaccaX COOTBETCTBEHHO. B 1esax obecrneueHUs
WHAVBUAYAJIbHBIX IOTpeOHOCTEH OOyJaromuxcs 4acTb y4eOHOro IIIaHa,
dopmupyemas ydacTHHKaMu 0Opa30BaTeIbHBIX OTHOIIEHUH, BKJIIOYAET
JIOTIOJIHUTEIbHBIE yU4eOHblE Yachl, WCIOJIb3yeMble Ha YIJIyOJIEHHOE
n3y4yeHue MpeMeTa IO BbIOOPY pojuTeseil (3aKOHHBIX IPE/ICTABUTENIEH)
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00yJaIoII¥XCs U1 YA0BJIETBOPEHUS PA3JIMYHBIX UHTEPECOB 00YJAIOIIIXCS,
OTpeOHOCTeH B Pa3BUTHU U COBEPIIEHCTBOBAHMU. BpeMms, oTBoAMMOEe Ha
JIAHHYIO 9acTh y4eOHOTO IJIaHAa, MOXKET OBITh UCIIOJIb30BAHO HA yBeJIUYEeHUE
ypuciaa  yuyeOHBIX  YacoB YIS YIVIyOJIEHHOTO  W3y4YeHUs  XUMUU,
IIpe/ICTaBJIEHHbIX B 00sg3aTeslbHOM uYacTH y4yeOHOro IwiaHa. Taxoke
JIOTIOJTHUTEIbHBIE YUeOHBbIE Yachl MOTYT OBITh IPEAYCMOTPEHBI B IUJIAHE
BHEYPOUYHOH JeATEIbHOCTH, KOTOpas HalpaBjeHA Ha JOCTIKEHUE
IUIAHUPYEMBIX Pe3YJIbTATOB OCBOEHUs IIPOrPAMMBI B COOTBETCTBUH C
BBIOOPOM YUACTHUKOB 00pa30BaTeIbHBIX OTHOIIEHUH.

B 8 u 9 wiaccax mo BbIOOpDY 00pasoBaTeIbHON OpPraHU3AIUM Ha
yrayOsi€éHHOe u3ydeHHe y4yeOHOro mpenMera «XHUMHA» MOXKeT OBITh
OTBEZIEHO MO 102 4 (3 U B HeAesw) Wik 136 4 (4 4 B HeAEdI0), T. €. 2 U B
HeJeso 3a c4ET obs3aTenbHON yactu OOII OOO u 1—2 u 3a CYET YacTu
OOII 000, dpopmMupyeMoli ydyacTHHUKAMH OOpPa30BaTEIbHBIX OTHOIIEHUH.
Bcero 204 (272) 4 3a n1Ba roga o6ydeHu.

IIpeaycmoTpeHo pe3epBHOE yuebHOoe BpeMs (10 4), KOTOPOe MOKeT ObITh
WCIIOJIb30BAHO B IeJIsIX (POPMHUPOBAaHUA BapUATUBHOU COCTABJISIONIEH
cozepkanus  paboueli  mporpamMmbl. Ilpu  3Tom  obs3arespbHas
(nHBapmaHTHasA) YacTh  COJZEPIKAHUA  IPEIMeTa,  yCTaHOBJIEHHAs
[IprmepHO# paboyeli MporpaMMOH, ZI0JI?KHA OBITh COXpaHEHA IOJTHOCTHIO.

B crpykrype IIpumepHoii paboueli IporpaMMbl HapsaAy C
MIOSICHUTEJIPHOU 3aIIMCKOU BbIZIEJIEHBI CIIEIYIOIINE PA3/IEIbL:

u IJIAHUPYEMBIE  PE3YJIbTaThl OCBOEHUA Yy4eOHOrO  IpenMera
«XUMUsA» — JINIHOCTHBIE, METATIPEAMETHBIE, IIPEIMETHBIE;

[ coziepkaHue yueGHOro npeaMeTa « XuMus» M0 rofgamM o0ydeHusT;

u MpUMEPHOE  TeMaTU4YeCKoe  IUIAHUPOBaHWE, B  KOTOPOM
JIETAJIN3UPOBAHO COJEPKAHUE KAXKJOH KOHKDETHOH TeMBbI, YKa3aHbI
KOJIMYECTBO YaCOB, OTBOJIUMBIX Ha €€ U3y4eHHe, U OCHOBHBIE BU/IbI YIEOHO-
IMO3HABaTEJLHOU JlesITeIbHOCTH /yueOHbIe JIeNCTBUSA VUYEHHKA,
dopmMupyeMblie IpU U3yUYEHUH TEMBI, IPUBEAEH MEpPEeYeHb JEMOHCTPAIUH,
BBITIOJIHSIEMBIX YUHTEJIEM, W IepeYeHb DPEKOMEHyeMbIX J1abopaTOpPHBIX
OTBITOB U MPAKTUUECKUX PAOOT, BHITTOTHAEMBIX YUAIITHUMUCS.
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COAEPXAHWE YYEBHOIO NPEAMETA «XUMWUA»

HepBOHa‘IaJIbeIe XUMHYECCKHE IMIOHATHUA
Xumus — eaxHas o064acmb ecmecmeo3HaMus Uu npaxmuqecxoﬁ

desmenvHocmu wenoseka. IIpenver xuMun. Pojib XMMUY B XKU3HU YeJIOBEKA.
Kpatkue cBezieHus 06 HCTOPHUU BOBHUKHOBEHUS U PA3BUTHS XUMUU. XUMUSA
B cucreMe Hayk. Tesa u BemecrBa. PuU3NYECKHe U XUMUYECKHE CBOMCTBA
BeIIeCTB. ArperaTHble COCTOSHUA BEIECTB.

IToHATHE O TEOPETHYECKUX U OHMIUPHUUYECKUX METO/AX IIO3HAHUA B
€CTECTBEHHBIX Haykax. IIpencrapyieHHs O HAaydYHOM IIO3HAHUU Ha
SMIIUPHUYECKOM VpOBHe: HaOJIO[leHHWe, U3MEpeHHe, SKCIEPHUMEHT,
MOJIeJIIDOBaHMUe, BBIYHCIEHNE; HAa TEOPETHYEeCKOM YPOBHE: Hay4YHBIE
axTel, mpobsiema, rumoTesa, TeOpusd, 3aKOH. f3BIK XuMHH. CTOYHUKH
XUMHYECKON MHDOpMaIH.

IMonatTue o Meromax paboOThl € XHUMHYECKHMMH  BEL[ECTBAMU.
O6opynoBaHme  IIKOJBHOH  XUMHUYecKod  Jsaboparopuu. IIpaBmiia
6e3omacHOro 06paIeHus ¢ BeeCTBAMH U JJab0PaTOPHBIM 000py/I0BaHUEM.

YucTsle BelecTBa U cMecH. IIpupoziHble cMecH: BO3/YX, IPHPOAHBIN ras,
He(dTh, NPUPOAHBIE BOZBI, TOPHBIE IIOPOABI W MuHepaibl. IloHATHE O
TOMOTeHHBIX U TeTeporeHHbIX cMeciaX. CrocoObl pasziesieHHs CcMecew.
OumncTKa BellecTs.

Bewecmea u xumuueckue peaxyuu. ATOMBI M MOJIEKYJIBI. XUMHYECKUE
a7eMeHTbl. CHMBOJIBI XUMHUYECKHUX BJeMeHTOB. IIpocTble U CJIOKHBIE
BelllecTBa. MeTa/ulbl W HeEMeTa/UIbl. BeIllecTBa MOJIEKYJISIPHOTO |
HEMOJIEKYJIAPHOTO CTPOEHH .

Xumnueckaa (opmysa. BaJeHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB.
3aKoH IOCTOSHCTBA cocraBa BemecTB. OIpenesieHre BaJIEHTHOCTH
3JIeMeHTOB M0 (popMysiaM OMHAPHBIX COEAMHEHUI U COCTaBIeHHE (OPMYI
OUHAPHBIX COEAMHEHWH II0 BAJIEHTHOCTU 3IeMEHTOB. OTHOCUTENbHAs
atomHasi Macca. OTHocuTeJbHAsA MOJIEKyJspHas macca. MaccoBas a0
XMMHUYECKOTO JJIEMEHTa B COoequHeHHH. HaxoxkaeHue mpocTeiiieit
(opmyJIBI BelecTBa 10 MACCOBBIM JIOJIAAM 3JIEMEHTOB.

KonmuecrBo BemectBa. Mosb. MonsApraa wMacca. BsaumocBasb
KOJIMYECTBa, Macchl U YHCJIa CTPYKTYPHBIX €AVHHUI BellecTBa. Pacuérel 1o
dopMysiaM XUMUUECKUX coefuHeHUN. MoJsisipHass macca CMeCH BEIEeCTB.
MosibHast 1O/ XUMHWYECKOTO JJIeMeHTa B coequHeHHH. HaxoxkieHue
mpocreiniei GOpMyJIbl BEIIECTBA II0 MOJIBHBIM JIOJIAM 3JIEMEHTOB.

dusnueckre U XUMHUUYecKue ABJIeHUA. XHUMUUYecKasd peakius U eé
NIpHU3HAKH. YCJIOBUSA TPOTEKAHNS XUMUYECKUX PeakIIni. 3aKOH COXpaHEHUs
MAaccChl BelecTB. ATOMHO-MOJIEKyJIApHasA Teopud. »KU3Hb U J1eATeJIbHOCTb
M. B. JlomoHOCOBa. XUMHYeCKHe ypaBHEHUA. THUIIBI XUMUYECKUX PeaKIIUH
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(coemuuenms, pasoKeHUs, 3aMeleHus, obOmeHa). PacuéTsr 1O
XUMUYECKUM YPABHEHUSAM.

dKcnepumenmanvHoe U3yveHue eewjecms U se/eHuil. 3HAKOMCTBO C
XUMHUYECKOH ITOCY/I0H, ¢ IpaBujIaMu paboTel B 1abOpaTopuyl U MpUEMaMU
obpaiieHusa ¢ J1abOpaTOPHBIM OOOpPY/IOBAHHEM; H3y4YEHHE U OIMCaHHe
(usmueckux cBONCTB 00pa3Ii0B HEOPraHUYECKUX BEIIECTB — METAJIOB U
HEMETAJUIOB; HaOofeHne pusndeckux (IJ1aBjeHUEe BOCKA, TasHUE JIBJA,
pacTupaHue caxapa B CTyIIKe, KHUIIEHWEe U KOHJIEHCAIlUs BOJABI) U
XUMHUYECKUX (TOpeHHe CBeud, IPOKAIMBAHHE MEAHON IIPOBOJIOKH,
B3aMMOJIEHCTBHE COABl WM MeJjla C COJISHOM KHCJIOTOH) sBJICHHUH;
O3HAaKOMJIEHHE ¢ 00pa3laMy BEIIECTB KOJIUYECTBOM 1 MOJIb; HAOTIOIEHUE U
ONMCAHUE NPU3HAKOB IPOTEKAHUA XUMHUUYECKUX peaknuil (pasjokeHue
caxapa, B3aUMOJIEHCTBIEe CEPHOU KHUCJIOTHI C XJIOPU/IOM 6apusi, OJIydyeH e U
pasiokeHune ruApokcuaa mexu(M) mpu HarpeBaHUU, B3aMMOJEHCTBHUE
skesieza ¢ pacrtBopoMm cosin meau(M)); usydueHue crocob0B pasiesieHusA
cmeceli (C  TOMOINBIO MarHuTa, (QUJIBTPOBAHUE, BHIIAPUBAHUE,
JUCTWUIAINNA, XpoMaTtorpadus), MpoBe/IeHHe OUYMCTKU ITOBAaPEHHOU COJIU;
Ha0JII0/IeHVe U ONKMCAHUE OIBITOB, WUIIOCTPUPYIOIINX 3aKOH COXPaHEHUs
MAacCCHI.

BakHeHlIIVE MMPEACTABUTETA HEOPTaHUYECKUX BEIIECTB

IIpedcmaenenus o e2azax. Bosmyx — cmech razoB. CocraB BoO3ayxa.
IMoussTne o0 Traszax. 3akoH Aporagpo. MossipHbIE 00BEM Tras30B.
OTHocuTeNbHAsA  IUIOTHOCTh ra3oB. OmpenesieHWEe  OTHOCUTEIHHOH
MOJIEKYJIAPHOM  Macchl rasooOpa3HOro  BelllecTBa [0  HM3BECTHOMU
OTHOCHUTEJIbHOU MIOTHOCTH. OOBEMHBIE OTHOIIIEHUS Ta30B IIPU XUMHUYECKUX
PEeaKITusX.

Kuciopod — 3y1eMeHT W MPOCTOE BelecTBO. HaxXoxkieHre KHUCJIOpoJia B
npupoze, pusnueckre U XUMUYECKHE CBOHCTBA (peaklIWu TOpEeHus u
okucieHus). IIporecchl OKHCIEHHS B KHBOM mpupoge. OKCHIBL
IIpumenenue kuciaopozaa. CrocoOsl MOyIEHUST KUCIOPO/ia B JTabOpaTOpuu
u npomblinuieHHOCTH. [ToHATHE 0 KaTaaudaTope. KpyroBopoT kucjiopozaa B
npupozie. O30H — ayuloTpomHas MoaudUKanus Kucaopoaa. O30HOBBIN
CJIOH, ero 3HAaUEeHUeE JJIS 'KUBBIX OPTaHU3MOB. PazpyleHre 030HOBOTO CJIOA.

TermoBoii  3ddekT XUMHUYEeCKOH  peakIud, TePMOXUMHUUYECKHE
YPaBHEHUA, 5K30- U SHJIOTEpMUYecKue peaknuu. Tomiuso. Vcnosip3oBanne
yIJIS U MeTaHa B KauyecTBe TOIUIMBA. 3arps3HeHHe Bo3ayxa. [loHsaTHe O
MMapHUKOBOM 3ddeKTe.

Bodopod — »syieMeHT W TpocToe BellecTBO. HaxokaeHHe BOJIOpO/a B
npupozie, GU3NUECKNe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI
nosyyeHus. [loHATHE O KHCIOTaxX W cosAX. Vcmosap3oBaHUE BOJIOPOZA B
KayecTBE TOILIUBA.

Boda. ®usuueckue CBOMCTBA BOAbI. Bozia kak pacTBopuTesib. PacTBOpHI.
HacrimenHple 1 HEHACBHIIIEHHBIE PACTBOPHI. PacTBOPHMOCTH BEIIECTB B
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Bozie. PaKTOpHI, BIMAIONINE HA PACTBOPUMOCTD TBEPABIX U Ta3000pa3HBIX
BemiecTB. CriocoObI BRIpIKEHUS KOHI[EHTPAIINK PACTBOPOB: MaccOBasi JOJIA
PacTBOPEHHOrO BeIECTBA, MOJISIDHAs KOHIIEHTpanus. Posb pacTBOpOB B
TIPUPOJIE U B }KU3HU UEJIOBEKA.

XumMmuueckue cBolicTBa BoAbl. IloHATHMe 00 OCHOBaHUAX. IloHATHE 00
HWHJIUKaTOopaxX. KpyroBopor Bo/ibl B Ipupo/ie. 3arpsi3HeHUE IIPUPO/IHBIX BOJI.
OxpaHa ¥ OYHCTKA IPUPOHBIX BOJ.

Kaaccuguxayus neopeanuueckux coedunenuii. Oxcuapl. Knaccudukamms
OKCHJIOB: cosieobOpasyroliie (OCHOBHBIE, KHCJIOTHBIE, aMQOTEPHbIE) U
Hecos1eo00bpasyloIiue. MexayHapoaHast HOMEHKJIATypa OKCH/IOB.
TpuBuanpHbple Ha3BaHUA OKCHAOB. Du3nueckrne ©  XapaKTepHBIE
XAMHYECKHE CBOMCTBA OKCHAOB (B3aMMOJEHCTBUE C BOMOH, ¢ KHCJIOTAMH U
OCHOBAHUSIMH, C APYTUMHU OKcuzaMu). [ToyueHre oKCHUIOB.

[ToHsATHE O TUJAPOKCHJAX — OCHOBAHHUAX M KHCIIOPO/ICO/IEPIKAIIIX
kuciorax. Kwuenorel.  Kimaccmbukanmusa — kucior. MeskayHapomHast
HOMEHKJIATYpa ¥ TPUBUAJIbHbIE Ha3BaHUA KUCIOT. PDUBWYECKHE U
XUMHUYECKHE CBOMCTBA KHUCJIOT (B3aUMO/IEWCTBHE C METAJIAMHU, C OKCUIAMU
METAJ/IOB, OCHOBAaHUSIMH H cojiaMu). Psa axktuBHOocTH MetasioB H. H.
bekeroBa. Ilosyuenue xkwucior. Kuciorel B MpuUpoJle, NOpUMeEHEHUE
Ba)KHEUIIIHNX KHUCJIOT.

OcHoBanus. Kiaccudukanus OCHOBaHHU: IIEJIOYH U HEPACTBOPHMBIE
ocHOBaHUs. MeX/IyHapoHasi HOMEHKJIaTypa OCHOBaHHU. TpHBUAJIbHBIE
Ha3BaHUA oOcHoBaHuii. II[énounm, wux cBolicTBa (B3aUMOJEHCTBHE C
KHCJIOTHBIMH OKCUZAMH, KHUCJIOTAMHU M COJIIMH) W CIOCOOBI IOJIyYEHUS.
HepacTBopuMble OCHOBaHUs, UX CBOMCTBA (B3aMMO/IEHCTBUE C KUCJIOTAMM)
u crnocobbl  moaydeHus. AmdorepHocTh. IloHsATHE 00 am@oTepHBIX
rupokcuziax (Ha TpuMepe TUAPOKCHOB IMHKA W AJIOMUHUI):
XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE C KHUCJIOTAMU M INEJIOYAMH) U
TIOJTyYEHHE.

Comu (cpegHue, KHUCIble, OCHOBHBIE, JBOUMHBIE). MeKayHapOAHAA
HOMeHKJIaTypa coJiedl. TpuBUabHbIE Ha3BaHUA cosiell. DPusnyeckne u
XapaKTepHble XHMHUUYECKHE CBOHMCTBA HA TIIPUMEpe CpPeJHUuX COJIeH.
ITosnyuenue coseil.

TFeneTHueckas CBSI3b MEKAY KJIaCCaMU HEOPTaHUYECKUX COeIMHEHUH.

dKkcnepumeHmanvHoe u3yueHUe ewjecne U s8AeHull: KOJIMYECTBEHHOE
ompejieJieHUE CO/IEPKAHMS KUCJIOPOZia B BO3/yXe; MOJIyueHue, cobupaHue,
pacriodHaBaHWEe W HU3yYEeHHE CBOWMCTB  KHCJIOpPOJa;  HaOJoeHue
B3aMMOJIEHCTBUSA BEIIECTB C KHUCJIOPOZOM U YCJIOBUUA BO3HUKHOBEHUS U
TpeKpaIieHns TOPeHUsl; 03HAKOMJIEHHE ¢ 00pa3IaMu OKCH/IOB U OIUCAHHE
HUX CBOMCTB; IIOJIyueHUe, cOOMpaHue, paclio3HaBaHNUe U U3y4eHHe CBOUCTB
BofiopoZia (TOpeHMe); B3aMMOJIEHCTBHE Bojopoaa ¢ oxcuzaom memu(Il);
HCCIeloBaHUEe OCOOEHHOCTEH PACTBOPEHHUs BEHIECTB C€  Pa3IUYHOU
PacTBOPHUMOCTBIO; IIPUTOTOBJIEHHE PACTBOPOB C OIPENIeJIEHHON MacCOBOH
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JIOJIEl  pacTBOPEHHOTO  BENIECTBA; IPUTOTOBJIEHME  PAacTBOPOB  C
OIpeAeIEHHON MOJIIDHOH KOHIIEHTpAIedl pacTBOPEHHOTO BEIECTBA;
B3aUMO/IENCTBHE BOJBI C MeTAIJIaMH (HAaTPpHUEM U KaJIbIIHEM); OIpe/esieHIe
PacTBOPOB KHCJIOT M IIEJOYEHd C IMOMOIIBI0 MHAMNKATOPOB; HUCCIEOBAHUE
00pasioB HEOPraHWYECKHX BEIIECTB PAa3JIUYHBIX KJIACCOB; H3YyUYeHHe
B3auMozeiicTeusa okcuza Meau(Il) ¢ pacTBOpoM cepHOU KHUCIIOTHI, KUCIIOT C
MeTaJUIaMH, PpPeakIuid HeUTpan3aluy; IOoJlydeHHe HepacTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO MeTaj/la JIDYTUM M3 pacTBoOpa COJIH;
B3aUMO/IEMCTBUE THU/IPOKCH/IA [IMHKA C PACTBOPAMU KHCJIOT U IIEJIOUEH;
pellleHrue 5SKCIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «(OCHOBHBIE KJIacChl
HEOPTaHWYECKUX COEUHEHU».

Ilepuoauueckuii 3akoH u Ilepuognueckas cUcTeMa XHMHYE-
ckux 3jemeHTOB /1. V1. MenaeneeBa. CTpoeHue aToMOB. XMHuue-
ckaf cBA3b. OKUCIINTEIbHO-BOCCTAHOBUTE/IbHDbIE PEaKITUN

IlepBble NONBITKU KJIacCUPUKAIIUN XUMUUYECKUX dyieMeHTOB. [loHATHE O
rpyImax (cemeiicTBax) CXOJTHBIX 5JIEMEHTOB: IIEJI0YHBIX u
IIE€JIOYHO3EMEIbHbIX MeTa/IaX, TajJioreHaX, HWHEPTHBIX (6/1aropoaHbIX)
razax. JJIeMeHTbI, KOTOPbIe 00pas3yioT aMm(pOoTepHbIE OKCHUIBI U THAPOKCHU/IBI.

IMepuognuecknit  3akoH. OtkpbiTrie  [lepmosndyeckoro  3akoHa.
Ilepuoanueckaa cucrema xuMmudeckux aneMmeHToB /. M. Menpesneesa.
KopoTkonepuoaHnas u JUIMHHOTIEPUOAHASA dopmbl TaOJIUIIBI
«Ilepuognueckas cucreMa xuMudeckux aseMeHTOB [l. 1. MenzeneeBa».
Ilepuozs! u rpynimsl (A- u B-rpymisr).

Crpoenue atomoB. CocTraB aTOMHBIX sep. M3oTomnbl. Painoak THBHOCTb.
JJIEKTPOHBI. DJIEKTPOHHAsT OpOUTAIb. OHEPreTUYeCKHe VPOBHH U
MOAYPOBHU aTOMa; S-, p-, d-OpOUTaIH. DJIEKTPOHHBIE KOHQUTYpAIlMU U
3JIeKTpOHHO-Tpadpmueckre (popmyasl aroMoB. OUBHYECKUH  CMBICIT
MOPSZKOBOTO HOMepa, HOMepa Iepuojia W Tpynmbl sjeMmeHTa. CTpoeHue
SJIEKTPOHHBIX O00OJIOUEK AaTOMOB IIEPBBIX 20 XHMHUYECKHX BJIEMEHTOB
ITepuoamueckoii cucremsl /I. 11. MeHeneeBa: pacipeieieHUe 3JIEKTPOHOB
10 DHEPreTHYECKUM YPOBHAM, IIOAYPOBHAM H opOuTamam. Pusnueckuit
cMmbic [leproanyecKoro 3aKoHa.

3aKOHOMEPHOCTH U3MEHEHHs paJiiyca aTOMOB XUMHYECKUX DJIEMEHTOB,
META/UTHYECKUX W HEMETA/UTMYECKMX CBOWMCTB IO TPYIIaM K IEepUOaM.
V3MeHeHNe KHCJIOTHO-OCHOBHBIX CBOMCTB COEIMHEHHH XHUMHYECKUX
5JIEMEHTOB B IIeEpHOAAX W TPyIIaX. XapaKTePUCTHUKA XUMUYECKOTO
3JIeMeHTa 10 ero mnoJyiokeHuro B Ilepuommueckoir cucreme [[. U.
Mengeneena.

3nauenne Ilepuoguueckoro B3akoHa U IlepHOMYECKOH CHCTEMBI
XAMHWUYECKUX BJIEMEHTOB JJIsi pa3BUTHA Hayku U mnpaktuku. [. U.
Men/ienieeB — y4EHBIN U IPAK/IAHIH.

AJIEKTPOOTPHUIIATETBHOCTh XUMHUYECKUX 2JIEMEHTOB. XUMHUYECKas CBA3b.
Buapl XUMHYECKON CBA3U: KOBAJIEHTHAA IOJISIPHAS CBA3b, KOBAaJIEHTHAS
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HENOJIAPHAA CBA3b, HOHHAA CBA3b. MexaHNU3Mbl 00pa30BaHUA KOBAJIEHTHOU
U HOHHOHM cBA3U. ODJIEKTPOHHBIE U CTPYKTypHblEe (OPMYJIBI BeIlecTB.
KaTuonbl 1 aHUOHBI.

Kpucramnuueckne u aMopdHble BelecTBa. THIBI KPHUCTAJIMYECKUX
PEIIETOK: MOHHAs, AaTOMHAA, MOJIEKYJIIPHASA U X XaPaKTEPUCTUKH.

Crenens okucieHus. OmpejiesieHUe CTEIEHEH OKUCIEHUS aTOMOB B
OMHApPHBIX CcOeqUHEHUAX. OKHUCIUTETHbHO-BOCCTAHOBUTEbHBIE PEAKITUU.
ITporeccsl OKUCIEHNA U BOCCTaHOBIeHUA. OKUCIUTEIN U BOCCTAHOBUTEIH.
CocraBjieHUe ypaBHEHHH TIPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¥ paccTaHOBKA B HUX KO3(DODHUIIMEHTOB METOJOM 3JIEKTPOHHOTO
banaHca.

JKkcnepumeHmanvHoe U3yveHue eewecne u séAeHull: O3HAKOMJIEHHE C
obpasiaMu MeTaJJIOB M HEMETAJJIOB; MOJIEJTUPOBAHNE CTPOEHUS MOJIEKYJ
IIPYU MOMOIIA PUCYHKOB, MOJI€JIEH, SJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYJI;
IIPOBeJIeHNe OIBITOB, WUIIOCTPUPYIOIINX IPUMEPHl  OKHUCJIUTEIHHO-
BOCCTAHOBUTEJBHBIX  peaknuil  (ropeHWe, peakUH  PA3JIOKEHU,
COEIMHEHNA).

Meacnpedmemmule ceasu

Peanuzanus MeXIpeMEeTHBIX CBS3€l IPU U3yYeHUU XUMUH B 8 Kiacce
OCYIIIECTBJISIETCS Yepe3 KCIIOIb30BAHKME KAaK ODOIUX eCTECTBEHHO-HAYYHBIX
TIOHATUHN, TAK U OHATHH, IPUHATHIX B OTAEIbHBIX €CTECTBEHHBIX HAYKAX.

Ob1e ecTeCTBEHHO-HAyUYHbIE MOHATHUSA: ABJeHUE (IIPOIleCC), HAYUHBIH
dakT, rumoresa, TeOpHA, B3aKOH, AaHAIN3, CHHTE3, KJIacCUpUKAIIU,
MIepUOIMYHOCTD, HAOJII0/IeH1E, SKCIIEPUMEHT, MOZIEJTUPOBAHIE, N3MEPEHUE,
MO/IEJTb.

dusuka: sBJIEHUSA NPUPOAbI, (QU3NUECKHe SBJIEHUs, BEIIECTBO, TeJO,
¢usuUecKue BEJIMUUHBI, €IUHUIBI U3MePEHUs], 00BEM, Macca, arperaTHbIe
COCTOSTHHE BEIIleCTBA, aTOM, BJIEKTPOH, MPOTOH, HEUTPOH, UOH, MOJIEKYJIA,
CTPOEHHE Ta30B, JKUJKOCTEH U TBEPABIX (KPUCTAJUIMUECKUX) TeJI,
3JIEKTPUUYECKUI 3aPsi/l, KOJTHMYECTBO TEIIOTHL.

Buosiorus: 6uocdepa, GoTOCUHTES, IIPOLECChl 0OMEHA BEIIECTB.

T'eorpacdus: aTtmocdepa, rumpochepa, MHUHEpPaIbl, TOPHBIE ITOPOIBI,
[10JIE3HbIE KCKOIA€MbI€, TOTLINBO, BOJAHBIE PECYPCHI.

TexHonorusi: TexHocdepa, MPOU3BOACTBO, XUMUUYECKHE TEXHOJIOTHH,
ChIPBE, KOHCTPYKITMOHHBIE MATEPUAJIBL.

9 KNACC

BenrecTBo ¥ XUMHUYECKAA PeaKIua

ITosmopenue u yeaybaeHue 3HaHuil 0CHOBMHbIX pa3denos kypca 8 kaacca.
Crpoenne atomoB. CBOHCTBA AaTOMOB XHMHUYECKUX DJIEMEHTOB, WUX
KOJINYECTBEHHBIE u KauyeCTBEHHbIE XapaKTePUCTUKH (pamuyc,
3JIEKTPOOTPULIATENIBHOCTh, SHEPrHs HOHMU3anuu). llocienoBaTeabHOCTh
3al0JTHEHUA 3JIEKTPOHHBIX OpOWTaJEl AaTOMOB MAaJbIX IIEPUOJIOB.
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OcobeHHOCTH 3alloJIHEHUs B3JIEKTPOHHBIX OpOWTasell aTOMOB OOJIBIINX
nepuozoB. Ilepmopmyeckas cHcTEMa XUMHYECKHUX DJIEMEHTOB B CBETE
Mpe/ICTaBJIEHUH O CTpOoeHHUHW aroMa. CTenmeHb OKHUCIEHUs U BaJIEHTHOCTbD.
IIpencraBieHre O NEPUOAMYECKONH B3aBUCHUMOCTH CBOWUCTB XHMUYECKHUX
3JIEMEHTOB (3JIEKTPOOTPUIATEIBHOCTD, OKHC/IUTEIhHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA, KUCJIOTHO-OCHOBHBIE CBOMCTBA OKCH/IOB M TH/IPOKCH/IOB) OT CTPO-
€HHUS aToMa.

CrpoeHnue BelecTBa. BelecTBa B TBEDPOM, KHAKOM H Ta3000pasHOM
COCTOSTHUH. BUIbI XMMUYECKOH CBSA3U: HOHHAsI, KOBaJIEHTHasA (HemoJIsipHas,
MoJisipHasi); OOMEHHBIN U JOHOPHO-aKIENTOPHBIA MeXaHM3M 00pa30BaHMUA
KOBAJIEHTHOU CBA3U. MEXMOJIEKYJISIPHbIE B3aUMOJIEUCTBUA (BOZOPOAHAS
CBA3b, CIIIBI BaH-z1ep-Baasnbca). TUIIBI KpUCTA/UTHMYECKHIX PEIIETOK — aTOM-
Has, HWOHHAas, MeTA/UINYECKas, MOJIEKYJsApHasA — H OCOOEHHOCTH WUX
CTpoeHUsA. 3aBHUCHUMOCTh CBOHCTB BEIECTBA OT THIA KPHUCTAIUUECKOH
PEILIETKH U BU/Ia XUMHYECKOH CBA3H.

OcHOBHble ~ 3AQKOHOMEPHOCMU  NPOMEKAHUS  XUMUYeCKUX  peaxyuil.
Knaccudukaiusa XUMUYECKUX peaKIUi M0 Pa3jInYHbIM Ipu3HaKam (1o
4YHUCJIy M COCTaBy YYacTBYIOIIMX B peaKIUM BellecTB, II0 TeIJIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENIEHEH OKHCIEHUS] XUMHUUIECKHX 3JIEMEHTOB, 110
00paTUMOCTH, MO YYAaCTHUI0 KAaTaJIM3aToOpa, IO arperaTHOMYy COCTOSHHIO
pearupymonux BeIecTs).

JJIeMeHThl XUMHYECKON TepMOAMHAMUKHN. OHEPreTHKa XUMUYeCKUX
peakrmuii. TemioBoil  3d@eKT XUMHUYECKOH peaknuu. OIK30- U
SHJIOTEpMUYECKHE peaKIlUuy, TepPMOXUMUYecKre ypaBHeHUs. 3akoH ['ecca u
€ro cJIeJICTBUA. BbruncieHNs 0 TEpPMOXUMHUYECKUM YPaBHEHUAM.

IToHATHE O CKOPOCTH XUMHYECKOHN peakInu. 3aK0H JeHUCTBYIOIINX MacC.
@akTOphl, BIMAKIINE HA CKOPOCTh XHUMHUUYECKOM peaknuu. OHEeprusd
aktuBaiuu. Ilousarre o katanuse. epMmeHTs. HIMOUTOPHI.

ITonsaTe 06 o0OpaTMMBIX W HEOOPATHMBIX XUMUUYECKHX PEAKITHAX.
ITonatue o xuMu4yeckoM paBHOBecuu, npuHinun Jle Illarenbe. YcioBusa
CMellleHNsA XUMUUeCcKOro paBHOBecHs. QaKTOPHI, BIUAIOIINE HA COCTOSHUE
XHMHUYECKOro paBHOBecus. IIporHosupoBaHue BO3MOXXHOCTH IPOTEKAaHUA
XUMHMYECKHUX TIIpeBpalleHUH B pasjMyHBIX YCJIOBUAX HA  OCHOBE
MIpe/ICTAaBJIEHUH 00 W3YYEHHBIX OJJEMEHTaX XUMHYECKOM KWHETHKU |
TepMOAUHAMUKH.

OxHCIUTETbHO-BOCCTAHOBUTEIIBHbBIE peaKnum. OKUCIUTETBHO-
BOCCTAHOBUTEJIPHBIE CBOMCTBA XMMHYECKUX 3JIEMEHTOB, 3aBHCHMOCTH OT
CTeleHW OKUCIeHUA. BakHble OKHMCJIUTENM U BOCCTAHOBUTEIIU.
ITepmanranat kanus (xapakrepucruka). CocraBieHue ypaBHEHUH
OKHCJIUTETPHO-BOCCTAHOBUTEJIBHBIX PEAKIMH C HCIIOJIb30BaHHEM MeETO/a
3JIeKTPOHHOTrO OajlaHca.

Aaexmpoaumuueckas ouccoyuayus. Xumuveckue peaxkyuu 8 pacmeopax.
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Teopusi 3JIEKTPOJIMTHUYECKON JuCCONMAIlNK. PacTBOpeHWe Kak (QU3HUKO-
xuMudeckui mporece. [loHATHE O ruApaTax M KPUCTAJUIOTHpAaTaXx.
OJIEKTPOJIUTBI W He3JeKTpoJauTbl. KaTuoHbl, aHMOHBL. MexaHU3M
JICCOITMALINY BEIECTB C PA3/IMYHBIM BHUIOM XUMUUYECKOH CBsA3u. CHUJIbHbBIE
U cabbie 3eKTpouThl. CTENeHb IUCCOIUAIINI, KOHCTAHTA JAVCCOIAAIINH.
HoHHOe mpousBeZieHNe BOJBI. BomopomHbIil mokasaresb. VHAMKATOPHI.
AJIEKTPOIUTHYECKAS INCCOIHALIMSA KUCIIOT, OCHOBAHUH U COJIEH.

Peaknmm woHHOTO OOMeHa. YCJIOBHS IPOTEKAHUSA PEAKIUN HOHHOTO
obmeHa. MoJieKyssApHble, IOJIHbIE M COKpAIEHHblE HOHHBIE yPaBHEHUS
peakiuii. CBOHCTBA KHUCJIOT, OCHOBAHUM U COJIEN B CBETE MPEJCTaBIEHUH 00
3JIEKTPOJINTHYECKOU iucconuanui. KauecTBeHHbIE peaKIMH Ha HOHBI.

Tugponms cosneii. VloHHBIE ypaBHEHUs THAPOJIN3a coyiedl. Xapakrep
cpenbl B BOJIHBIX PACTBOPaX COJIEH.

JKcnepumeHmManbHoe U3YveHUe 8ewecns U S8AeHull: 03HAKOMJIEHHE C
MOJIENIAMU KPUCTA/UTMYECKUX PEIIETOK HEOPTraHUYECKUX BEIIECTB —
METa/UIOB U HeMeTa/U10B (rpaduTa 1 ayiMasa), CJIOKHBIX BEIIeCTB (XJI0puaa
HATpU); HUCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEeaKIUU OT
BO3ZEHCTBUS  PA3JIUYHBIX  (AKTOPOB;  OMNBITHI, HWUIIOCTPHUPYIOIIHE
00paTMOCTh XMMUYECKUX PEeaKIHil; MCCIeI0BaHUE BJIEKTPOIPOBOSHOCTH
PacTBOPOB, MPOIlECCA AUCCOIMAIIUY KUCIIOT, IIEJIOUEH U COJIEH; IPOBEIeHNE
OIIBITOB, WUIIOCTPUPYIOIIMX IIPU3HAKKA MPOTEKAHUS PeaKIuii HOHHOIO
obMmeHa (oOpasoBaHHE OCaJKa, BBIJIEJIEHHE Ta3a, 0o0pa3oBaHHE BOJIBI);
MpUMeHeHHe WHAUKATOPOB (JIaKkMyca, MeTWIOpaH:ka H (eHosadpTaernHa)
JUIS OTIpeZie/IeHUs] XapaKTepa CpeAbl B PacTBOpPaxX KHCJIOT, OCHOBAHUHA U
COJIEH; TIPOBEZIEHUE OIBITOB, WUTIOCTPUPYIONIUX MPUMEPHI OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIX  peakiuii  (ropeHWe, peaKIUH  Pa3/IOKEHU,
COeIMHEHNUsSI); paCno3HABaHUE HEOPTAaHUYECKUX BEIECTB C IOMOIIBIO
KaueCTBEHHBIX PEaKIMi Ha HOHBI; PEIlleHNe SKCIEPUMEHTAIbHBIX 33/1a4 110
TeMaM: «OKHUCJIUTEHFHO-BOCCTAHOBUTENIBHBIE — peakiuu», «[uaposmns
COJIEH », «DJTIEKTPOTUTUYUECKAS JUCCOITHATTHS » .

HemeTa/sibl 1 X CO€IUHEHUA

Obwasn xapaxmepucmuka Hememannos. OCOGEHHOCTH CTPOEHHUsS aTOMOB
XUMHUYECKUX 3JIEMEHTOB, IPOCTHIX BEIIECTB, a/UIOTPONHUs. OKUCIUTETHHO-
BOCCTAaHOBUTEIBLHEIE CBOIiCTBA HEMETAJLIOB. CpaBHUTeIPHAA
XapaKTEPUCTUKA COEIMHEHUH HEMETAILIOB.

Obwas xapaxmepucmuka 2anoeeHog. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHBbIE CTelleHN OKucieHuA. CTpoeHme U (U3HYECKHE CBOMCTBA
TIPOCTHIX BEIECTB — TAJIOTEHOB. XMMHUYECKHE CBOHCTBA Ha IIPUMepe XJIopa
(B3auMopieiicTBE ¢ MeTaJIaMM, HeMeTa/UIaMH, BOJIOM, IIeJI0YaMMH).
XnopoBoaopoa. CosnsHas KUCIOTAa, XUMHUYECKHE CBOMCTBA, IOJIyYeHHUE,
npuMeHeHHe. J[efiCTBUe XJIopa M XJIOPOBOAOPOZa Ha OPTAHU3M UeJIOBEKa.
BaxHelimyie XJIOpUABI W WX HaxOoXJeHHe B mpupoze. llonarme o
KHCJIOPOZCOAEPKAIIUX KUCIOTAX XJI0Pa U UX COJISX.
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Obwas xapaxmepucmuxa anemenmos VIA-epynnvi. OcobeHHOCTU
CTPOEHHs AaTOMOB, XapaKTepHble CTelnmeHd oOkuciaeHus. CTpoeHHe U
dusuyeckrue CBOHCTBA IMIPOCTBHIX BEIIECTB — KHCJIOPOAA U CEPBI.
AtoTponHBIE MOANMUKAIIUKA KUCIOPOAa U Cepbl. XMMUUYECKHE CBOMCTBA
cephl (B3aumogencTeue c HeMeTa/lJIaMHU, MeTaJJIaMH,
KOHI[EHTPUPOBAHHBIMU a30THOM # cepHOHM Kuciaotamu). CepoBOAOpoOa,
cTpoenue, ¢uU3NYECKHe W XUMHYECKHe CBOHCTBA (KHUC/JIOTHBIE U
BOCCTaHOBUTEJIbHBIE cBOMcTBa). OKCHABI CEpPbl KaK IIPEACTABUTENU
KUCJIOTHBIX OKcuzoB. CepHucras kuciaotra u e€ conmu. CepHas KHCIOTA,
¢usnUecKue U XUMUUYECKHe CBOMCTBA (0OIUe Kak IpeACTABUTENA Kyacca
KUCI0T U cuenuduueckue). Coyiu CepHOU KUC/IOThI. XUMHUYECKHE PEaKIUH,
JIeKallie B OCHOBE IIPOMBIIIIEHHOTO CITOCO0a MOJIyYeHUA CEPHOM KUCIOTHI.
IIpencraBieHnss O XUMHYECKOM IIPDOUBBOJICTBE U CBA3AaHHBIX C HUM
npodeccusax. [IpuMeHeHne CepHON KUCIOTHL U cyabdaToB. KauecTBeHHbIE
peakuu Ha cyabdUT-, cyIbbUI- U cyabdaT-aHuoHb. HaxokaeHue cepol U
€€ coeJUHEHNH B IpUpOojie. XUMHYECKOe 3aTpsiI3HEHNE OKPY’KaIOIIel cpebl
COeIMHEHUSIMH CePhI (KUCIOTHBIE MO, 3arpsA3HEHNEe BO3ayXa), CII0COObI
€ro Ipe0TBPAIIeHUs.

Obwas xapaxmepucmuka aaemenmos VA-epynnui.  OcobeHHOCTH
CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIEHHUS.

A3BOT, pacmpocTpaHeHue B Ipupoge, GU3HYECKHEe U XHMHYECKHE
CBOHCTBA (B3aMMOJIEMCTBHE C METAIAMHU, BOAOPOAOM, KHCJIOPOIOM).
KpyroBopoT azora B mpupojie. AMMUAaK, €ero (pusndeckue U XUMHUUECKHE
cBOICTBA (OKHCJIEHHWE, OCHOBHBIE CBOMICTBA BOJHOTO PACTBOPA), MOIyUEHHE
U TpuMeHeHHe. MOH aMMOHWSA, JTOHOPHO-AKIENTOPHBI MEXaHU3M €ro
obpaszoBanus. Comu aMMOHHs, UX (PUBUUECKHE W XUMUYECKHE CBOICTBA
(pasznokeHne W  B3aUMOJEHCTBHE CO  IeJ0YaMH), I[IPHMEHEHHE.
KauecTBeHHas peaknysa Ha HOHBI amMoHusi. Okcuzsr azota (I, IL, III, IV, V).
AzotHucrasg KUCJIOTa. A30THasg KHUCJIOTa, €€ IOoJaydyeHue, (GU3UYECKUE U
XUMHUYECKHEe CBOMCTBA (0OIMe Kak TMpEACTaBUTENs Kjacca KUCIOT U
crienuuUecKre), IpuMeHeHe. XUMUYECKUe PEaKIUH, JIesKalllie B OCHOBE
MOJIyYEeHUS a30THOM KHCJIOTHI B IIPOMBIIUIEHHOCTH. HUTpPAThl M HUTPUTHI.
KauecTBeHHbIE peakIMM HAa HUTPAT- U HUTPUT-AaHUOHBL. XHUMHUECKOE
3arpsi3HEHUE OKPY?KAIOIIEH Cpelbl COeIMHEHUSMH a30Ta (KHUCJIOTHBIE
JIOXK/IH, 3arpsI3HEHNE BO3/IyXa, TIOYBHI U BOJIOEMOB).

®ochop, amnorponHble Momudukanuu docdopa (6enblii M KpacHBIH
dochop), Pusnueckme U XUMHYECKHE CBOHCTBA (B3aMMOJIEHICTBHE C
MeTaJUIaMH, KUCJIOPOZOM, TaJIoTeHaMU, KOHIEHTPUPOBAHHBIMH a30THOH U
cepHoil kucioramu). Oxcupel ¢docdopa (III, V), docdopras xuciora,
(pusnueckue U XUMHUYECKHE CBOMCTBA, MojIyueHne. KauecTBeHHas: peakius
Ha docdar-noHsL. IIpeacrasienus o raysorerunax ¢ocdopa (111, V).

[loHATHE O MHHEPAJIbHBIX VAOOpeHUsAX. A30THbBIE, GochOpHBIE,
KOMILJIEKCHBIE yI00peHus. XUMHUECKOe 3arpsA3HEeHNe OKPYKAIOIIeH cpebl
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coeIMHEHUAMH a30Ta u docdopa.

Obwan xapaxmepucmuxa anemenmos IVA-gpynnvi.  OcobeHHOCTU
CTPOEHUSA aTOMOB, XapaKTEPHBIE CTENIEHN OKHICIJIEHU .

Yriepon, astorponHble Moaudukanuu (rpadur, anmas, ¢ysiepeH,
rpadeH, HAHOTPYOKH), (UBMUECKHE U XUMHYECKHE CBOMCTBA IPOCTHIX
BelIIeCTB (B3aumogenicTeue c MeTaJIJIaMH, HeEMeTaJIaMU,
KOHI[EHTPUPOBAHHBIMU a30THOM M CEpPHOH Kuciaoramu). lloHsATue 006
agcopbOiuu. KpyroBopor yriiepoma B mpupoze. OKCHABI YIJIEPOJA, HX
dusmyeckre U XUMHUYECKHE CBOMNCTBA, JeiCTBHE HA >KUBbIE OPTaHU3MBI,
[IOJIydeHVie ¥ IpUMEHeHHe. ODKOJIOTHYecKne IpobsieMbl aTtMocdepsl,
cBA3aHHBIE ¢ OKcuzoM ymiepoaa (IY). YrospHas KucjaoTra U €€ COU, UX
(usmyeckne u XUMHUYECKHE CBOWCTBA, IIOJydyeHHe W IIPUMEHEHUE.
Kap6onaTsl, rufpokapOboHaThl, UX cBoiicTBa. KauecTBeHHass peakius Ha
KapOoHaT-uoHbI. Mcmosib3oBaHve KapOOHATOB B  OBITYy, MEIUIMHE,
TIPOMBIIIJIEHHOCTH U CEJILCKOM XO3SHCTBE.

IlepBoHauasibHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KakK o
COeZIMHEHUAX YIJIEpOJia: yIIeBOJOPOAbl (MeTaH, 3TaH, STHIEH, alleTUIeH),
9TAHOJI, [IJINIEPUH, VYKCYCHAas KHUCJIOTA. IIpupojiHbBlE HCTOYHUKH
yIIeBOZIOPO/IOB  (yrosib, TIPUPOAHBIA Ta3, HedTh), MPOAYKTBI UX
rnepepabOTKH, KX PpOJIb B OBITY W MPOMBINUIEHHOCTA. IlOHATHE O
OHOJIOTUYECKN Ba’KHBIX OPTraHHMYECKHUX BEIECTBAX — JKHUpaxX, OesKax,
YIJIeBOJJaX — W WX POJIM B KU3HU YesIOoBeKa. EAMHCTBO OpraHUYEeCcKUX U
HEOPraHWYEeCKUX COeTMHEHUH.

Kpemuui, ero pusmyeckue 1 XMMUYECKHE CBOMCTBA (B3aMMO/IEHCTBHUE C
MeTaJIJIaMM, KHUCJIOPOZIOM, VIJIEPOZIOM, TajJloreHaMU), IIOJIyYeHHe |
npuMeHenre. Posib kpeMHUs B ipupojie U texuuke. Okenp kpemuus (IY),
KpeMHHUeBasi KUCJIOTA, CHJIMKATHI: (PU3UYECKHEe M XUMHYECKHe CBOMCTBA,
MOJIyYeHre U TNpUMeHeHHe B ObITY U NPOMBIIUIEHHOCTH. BaskHeiirive
CTpOUTEJIbHBIE  MaTepUasibl: KepaMHKa, CTEeKJIO, IIeMeHT, OeToH,
’kesre300eToH. IIpo6GsieMbl 6€30maCHOTO HCIOJIB30BAaHUS CTPOUTEIHHBIX
MaTepuasoB B HOBCEAHEBHOH KU3HHU.

Bop. OcobenHoctu crpoeHusi aroma. OOIue WPeJCTaBIEHUA O
dU3MUeCKUX U XUMHUYECKUX CBOUCTBaxX. BopHas Kucora.

AkcnepumenmanvHoe U3YHeHue 8ewecme U feAeHull: O3HAKOMJIEHUE C
obpasraMu MPUPOJIHBIX XJIOPHUJIOB (TajIOTEHUIOB); NPOBE/IEHUE OIIBITOB,
oTpakamux (QU3NUecKkrue U XUMUYECKUE CBOWCTBA TaJIOTEHOB U HX
COEIMHEHNH; W3yYeHHe CBOMCTB COJITHOM KUCJIOTBHI; IPOBEJEHHE
KauyeCTBEHHBIX pEaKIMH Ha XJIOpUA-, OpOMHUA- U HWOAWA-WUOHBI U
Ha0JII0/IeHre TPU3HAKOB WX HPOTEKAHUA; O3HAKOMJIEHHE ¢ 00pasiaMu
cephl U €€ MPUPOAHBIX COeNUHEHMH; HAOJII0/IeHe Tpolecca OOyTJIMBaHUA
caxapa Ioj, JIeHCTBHEM KOHIIEHTPUPOBAaHHOU CEPHOU KUCJIOTHI; M3ydeHHE
XUMHYECKUX CBOMCTB pa30aBJIEeHHOW CEpPHON KHUCJIOTHI, IPOBEJEHUE
KaueCcTBEHHBIX peakuuil Ha cyabduza-, cyabdur- u cyab@aT-UOHbI U
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HaOJII0/IeHNe TTPU3HAKOB UX IIPOTEKAHWA; O3HAKOMJIEHUE ¢ (GUBNUECKUMU
cBOMicTBAaMM a3oTa, ¢ochopa W WX COEIMHEHUM, 0Opa3laMu a30THBIX U
dochopHbIX yHoOpeHUH; MoJyueHHe, coOUpaHHe, paclOo3HABaHUE U
U3yJYeHHEe CBOMCTB aMMHAaKa, W3yYEeHHE CBOMCTB COJIE aMMOHUS,
IIpOBeJieHNe KaueCTBeHHBIX PeaKIUi Ha NOH aMMOHUS, HUTPUT-, HUTPAT- U
docdar-noHBI M UIYUEHHE TPU3HAKOB WX MPOTEKAHWA; W3yUYeHUe
B3aUMO/IENCTBUSA KOHIIEHTPUPOBAHHON a30THOU KUCJIOTHI C MeJ[bI0, CBOMCTB
¢dochOpHOU KUCJIOTHI U €€ COJIed; 03HAKOMJIEHHE C MOJIEJIIMU KPUCTAJLIIH -
YeCcKUX PENIETOK ajiMasa, rpaduta u dysuiepeHa, ¢ MPOIECCOM afcopOIun
PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U  yCTPOHMCTBOM
IIPOTUBOTAa3a; MOJIyYeHne, coOUpaHue, pacliO3HaBaHUE U U3yYEHUE CBOUCTB
YIJIEKUCJIOTO Ta3a; MpOBeJleHNe KavyeCTBEHHBIX peakIuil Ha KapOoHaT- U
CIJINKAT-UOHBl W U3y4YeHHe IPHU3HAKOB WX IPOTEKAHUs; W3yUYeHUe
B3aMMHBIX [TPEBpAIlleHNH KapOOHATOB U I'HAPOKApOOHATOB; O3HAKOMJIEHHE
¢ obOpasiamu MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C MPOAYKIHEH
CIJINKATHOU MPOMBIIIIEHHOCTH; PEIIeHNe SKCIEPUMEHTAIbHBIX 3a7a4 I10
TeMe «BakHellIe HeMeTaJIJIBI ¥ UX COEIMHEHUA» .

MeTa/LIbl M UX COEAUHEHU ST

Obwue ceoticmea memaanog. OOIIAA XapaKTEPUCTUKA XHUMUYECKHX
3JIEMEHTOB — METaJUIOB Ha OCHOBAHWU WX IOJIOKeHUs B Ileproamyeckoi
cucreMe xumMuuyeckux siemeHTOB /. V. MeH/esieeBa U CTPOEHUS aTOMOB.
Metamnet A- u B-rpynn. CTpoeHHe IIPOCTBIX BEIECTB — METAJJIOB.
MeTta/nyeckass CBsi3b WM MeTaJUIMUecKas KPUCTAIMYECKas PEIIETKA
(mpumuTuBHAA Kybuueckas, OOBEMHO-IIEHTPHPOBAHHAA KyOHYeCKasd,
rpaHeleHTPUPOBaHHA KyOmueckas, reKcaroHajabHast
IUIOTHOYTIAKOBaHHAM). 3aBUCUMOCTh (DUBUYECKUX CBOWCTB METAJJIOB OT
CTPOEHUS KPUCTAILIIOB. DJIEKTPOXUMUYECKUHN PsAJl HANPSKEHUH METaJLJIOB.
Ob1ire XUMHUYECKHEe CBOIHCTBA MeTa/uioB. OOIMue CrocoObI ITOIyYEeHUs
METaJIOB, MeTaJUIyprus. DJIEKTPOIN3 PacIlJIaBOB U PACTBOPOB COJIEN Kak
OIH U3 CIIOCOOOB IMOJIyYeHUs] METAUIOB. [IOHATHE 0 KOPPO3UU METAJLJIOB,
OCHOBHBIE CITOCOOBI 3alUThl WX OT Koppo3uu. CraBbl (cTajb, YyTyH,
JIOpUTIOMUHUMN, OpoH3a). [I[puMeHeHHEe METaJIJIOB U CIUIABOB B OBITY U
TIPOMBIIIJIEHHOCTH.

Memannwt A-epynn

IlTlesounble MeTaJJIBl: TOJIOKeHHe B Ilepuojuueckoi cucTeMe
xuMuueckux osseMenToB [JI. 1. MenpeneeBa; CTpoeHUe UX aTOMOB;
HaxoxkK7eHue B mpupoze. Ousnueckrie 1 XUMUUECKHE CBOMCTBA (Ha mpuMepe
HATpUs W Kajus), nosydeHre. OKCUABI U TUPOKCHUIbI HATPUSA U KaJIHS.
[IpuMeHeHME IEJTOYHBIX METAJJIOB M HX COeAUHEHHH. Buosormueckas
POJIb HATPUA U KaJTus.

[leslouHO3eMeETbHBIE METAJ/UIbl MArHUM W KaJIBI[AHA: MOJIOXKEHUE B
ITepuoamueckoii cucreMe xuMHYecKux sieMeHTOB [I. U. MeHpesneesa;
CTpPOEHHE UX aTOMOB; HaXOXKeHUe B nmpupoze. Pusnyeckre U XUMHUIECKHE
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CBOMCTBA MarHusA U KaJIbllA. BakHel e coeTUHEHNA KaIbIUs U MarHUs
(oxcupm, THAPOKCU, COJIM), CBOWCTBA, mpuMeHeHue. KECTKOCTH BOABI U
cI1oco0bI €€ yerpaHeHusAa. KpyroBopoT KasIbIlus B IIPUPOJIE.

AnMOMUHUN: ToJIoKeHHe B IlepHOMYEecKOM cHcTeMe XUMUUYECKUX
anemeHTOB [I. 1. MenzeneeBa; cTpoeHUE aTOMa; HaxOK/AEHUE B IIPUPOZE.
dusnueckre U XMMUUYECKUE CBOWCTBA aTIOMHHHA. AMMOTEPHbIE CBOHCTBA
OKCH/Ia ¥ THJIPOKCH/IA aTIOMUHUA. [IprMeHeHre aJTIOMUHISA U €TO CIIJIABOB.

Memannwvt b-epynn

Ob1ast xapakTEepPUCTHKA MeTa/UIoB B-rpymnm (I0GOYHBIX MOATPYIIN):
moJsioxkeHue B Ileprogudyeckod cucTeMe XUMUYeCKUX syemeHToB [I. U.
MemnziesieeBa; OCOOEHHOCTH CTPOEHHs aTOMOB. fIBjieHHE «IIpoBajia»
5JIEKTPOHA Ha IIPHMeEpPe CTPOEHHs aTOMOB XpoMa, Meau, cepebpa.
BajieHTHBIE COCTOSIHUSA aTOMOB d-3JIEMEHTOB, CTEIIEHH OKHMCJIEHUS aTOMOB B
COEUHEHUAX. 3aBHUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOHCTB OKCHIOB H
TUAPOKCUIOB METAJJIOB OT 3HAUEHUs CTEIEHU OKUCJIEHUs 3JIEMEHTA B CO-
equHeHun (Ha TpUMepe COeAWHEHHH Xxpoma). IlepBoHAYasbHBIE
MPEJICTABJIEHHS O KOMILIEKCHBIX COeUHEHHUAX.

Menp u cepebpo: CTPOEHHE aTOMOB, CTEleHU OKucaeHus. OOIue
KpaTKHe MPEACTaBIEHNA 0 GU3UUECKUX U XUMUUECKUX CBOUCTBAX MPOCTHIX
BelecTB (B3aMMOIEHCTBHE C KUCJIOTAMH- OKMCIUTEISIMMU), 00 MX OKCHIAX,
TUAPOKCUIAX U COJISAX; MX HpuMeHeHUH. [Ipe/icTaBiieHNs 00 aMMHAYHBIX
KOMIUIEKcax cepebpa u Menu. KauecTBeHHBbIE peakIiu HA KAaTHOHBI MEIU
(2+) u cepebpa.

Iluak: cTpoeHHe aToMa, CTeleHb OKHUCJIeHUA. XapaKTepuCTUKa
GU3NUECKUX U XUMHUYECKHUX CBOUCTB, IpUMeHeHUe, aMm(pOoTepHbIe CBOHCTBA
OKCH/JIa ¥ TUIpOKcH/ia. KauecTBEHHbBIE PEaKITUY HA KATHUOHBI IIMHKA.

Kenezo: cTpoeHne aToMa, CTENEHN OKUCIeHUsA. HaxoxkieHue B Ipupoe.
dusnueckne U XUMHYECKHE  CBOWCTBA  JKejie3a, IPUMEHEHUE.
Buosiornueckasi posib skesnesa. OKCHABL, TUAPOKCUABI U cosu kee3a(H) u
sxeste3a(1ll), ux cocrae, CBOMCTBA U MOJydeHue. KauecTBEHHBIE peaKIMK Ha
KaTHUOHBI 3Kee3a (2+) u xenmes3a (3+). UyryH U CcTaJib — CIIABHI KeJiesa.
IIpou3BOACTBO UyryHA U CTATU. DKOJIOTHUECKHE MPOOJIEMBI, CBSI3aHHBIE C
METaJUTyPTUUEeCKUMHU ITPOU3BOCTBAMH.

JKcnepumeHmaivbHoe U3YHeHUe 8ewecne u S8AeHull: O3HAKOMJIEHHE C
obpas3laMy MeTaJ/IoB ¥ CIUIAaBOB, HX (DU3NUYECKMMHU CBOUCTBAMU;
MOJIEJTUPOBAHUE METALINYECKOH KPUCTAJIMUECKOH PEIIETKH; H3ydeHHue
B3aUMOJIEMICTBUS METAJUIOB C BOJOW, C pAacTBOPaMH COJIEH U KHUCJIOT,
HCCIIeIOBaHUE TPOIECCOB AJIEKTPOJIM3a pacTBOpoB xyopuaa menau (H) u
WOAUZAa  KaIusA, KOPPO3WH  METAJJIOB; U3ydeHHe O0COOeHHOoCTel
B3aNMOJIEMCTBYS OKCH/IOB KJIBIIVS U HATPUSA C BOAOMU, UX TUPOKCU/IOB — C
okcuzmom yriepoma (I'Y) u  KuHCIOTaM#; CBOMCTB KapOOHATOB U
TUAPOKApOOHATOB KaJbI[Usl, JKECTKOH BOJbI; U3yUYeHHE IMPOIECCOB
MOJIyUYeHUs] THAPOKCUIOB JKejie3a, UX XUMHUYECKUX CBOMCTB; IPU3HAKOB
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MIPOTEKAHUSA KAUYEeCTBEHHBIX PEaK[Mi Ha MOHBI (MarHUsA, KIbIUS, AJIFIOMU-
HUs, LHUHKa, kenesa(2+) u xemesa(3+), memn(2+)); HaOIOAEHHE U
oIHcaHWe OKpAIlMBaHHs IIAMEHW HOHAMHU HATpHA, KU U KaJIbIIHs,
HccaenoBaHre aM(POTEPHBIX CBOHCTB THAPOKCH/IA ATIOMUHUS, THIPOKCH/IA
xpoma(I'TT) u rupoKCcH/Ia IMHKA; PelleHre SKCIIEPUMEHTAIBHBIX 33144 TI0
TeMe « BakHelIIre MeTaJTbl U KX COeTUHEHUS » .

XuMus ¥ OKpy:Kaolinasa cpeaa

Bewjecmea u mamepuanst 8 n06CeOHe8HOll HCU3HU Yen08eKka. BaskHene
BellecTBA W MaTepUasbl, oOJylacTh UX nOpuMeHeHus. besomacHoe
HCIIOJIb30BaHKE BEIIECTB M XMMUYECKUX peakuui B ObiTy. IlepBasi moMOIIb
MIPY XUMHUUYECKUX 0KOTax U OTPaBJIEHUSIX.

HoBble MaTepuaspl ¥ TEXHOJIOTUU. [[PUHITUIIBI «3€JIEHOU XUMUM ».

OcHoebl 3Ko/102uYecKoll epamomuocmu. XUMUsS U 370pOBbe. 3HAUEHHE
U3yYaeMbIX XHMUYECKHX  3JIEMEHTOB W WX  COEAWHEHWH  JIs
GYHKIIMOHMPOBAHUS OpraHu3Ma 4ejoBeka. IIoHATHE O 370pOBOM 0OOpase
JKU3HH.

XUMHYECKOe 3arps3HEHUE OKPYKAIIed Cpeabl. IJKOJIOTHUECKUE
npo0JIeMBbl, CBI3aHHBIE C COEIUHEHUSAMHU YTJIIEPO/IA, a30Ta, CEPhI, TAMKEIIBIX
MeTa/uIoB. [IOHATHE O TPEAENHHO JIONMYCTUMON KOHIIEHTPAINU BEIECTB
(ITAK). Posib XUMUH B PELIEHUH 9KOJIOTUUECKUX TPOOIEM.

dxcnepumenmanvHoe u3yueHue eewecme U séAeHull: O3HAKOMJIEHHE C
obpasmamMu MarepuasioB (CTEKJIO, CIUIaBbl METAJIJIOB, IIOJIHMEDPHbIE
MaTePHUAaJIbl); OIpeae/ieHHe KUCJIOTHOCTH IIPHUPOIHBIX BOM; MOJEJIHPOBAHIE
mpoiecca 00pa30BaHUsA KUCJIOTHOTO JIOXKAA, U3yUEHUE €r0 BO3JEHCTBUS Ha
MaTepHUaJIbI.

IloBTOpEeHHEe U 00GO0IIEHNEe 3HAHUI OCHOBHBIX Pa3JAejIOB Kyp-
coB 8—9 Kky1accoB

Ilepuogmueckuii 3akoH U Ilepuojguueckas CcHCTeMa XUMHYECKUX
5JIEMEHTOB B CBETE IPEJCTAaBJIEHUN O CTPOEHUA aTOMa. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOUCTB XUMUYECKUX DJIEMEHTOB U MX COETUHEHUH B IIEPHUOax
U TpyTIax.

CTpoeHuUe BelllecTBa B TBEPAOM, KUJIKOM U Ta3000pa3HOM COCTOSHHH.
Buzabl XUMUYECKOHM CBsSI3M. 3aBHCHUMOCTh CBOMCTB BellleCTBa OT THIIA
KPHCTAJUTMIECKOH PEIIETKY U BUZ]A XUMUYIECKOH CBSA3HU.

Kiaccuukanusas XUMHYECKUX PEAKIUA II0 Pa3JINYHBIM IIPU3HAKAM.
IIporHo3upoBaHNEe BO3MOXKHOCTH ITPOTEKAHUSA XMMUUYECKUX IPEBPAIEeHUI
B Pa3JIMYHBIX YCJIOBUAX HA OCHOBE IIPEACTABJIEHUH XUMUYECKOU KUHETUKU
¥ TEPMOJIUHAMUKHU.

XUMHYECKHEe peakIMd B pacTBopax. luaponus cojed. Peakiuu
OKHCJIEHUA-BOCCTAHOBJIEHUA. DIIEKTPOJIH3.

CBolicTBa KHCJIOT, OCHOBAHHHA U COJIEH B CBeTe IIPEACTABIEHUHA 00
3JIEKTPOJINTHYECKON IUCCONUANNN U OKUCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX
peaKIusix.
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Mescnpedmemubte ceasu

Peanuzaius MeKIPEAMETHBIX CBA3€H MPU U3YyYEHUU XUMUH B Q KjIacce
OCYIIIECTBJISIETCST Yepe3 HCIO0JIb30BaHUe KaK OOIIUX eCTeCTBEHHO-HAYUHBIX
MOHATHH, TaK U IOHATHH, IPUHATHIX B OTEIbHBIX €CTECTBEHHBIX HAYKaX.

Ob11e ecTeCTBEHHO-HAyUYHbIe MOHSTHUS: ABJeHUE (IIPOIlecc), HAyUHBIH
dakr, rumoresa, TeOpHs, 3aKOH, aHAJINW3, CHUHTE3, KJIaccupuKarus,
MIEPUOIUYHOCTD, HAOJIIO/IEHUE, DKCIIEPUMEHT, MO/IEJTUPOBaHE, U3MEPEHUE,
MO/IeJIb, TEXHOJIOT VST, MAaTEPUAIIBI.

dusuKa: BEIEeCTBO, TEJ0, (PU3HUECKHE BETUINHBI, €TMHUIIBI U3MEPEHNUSI,
Macca, 00BEM, KOJHYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperatHble
COCTOSTHHE  BEIECTBa, CTPOEHHWE Ta30B, JKUJKOCTEH W  TBEPIBIX
(KpUCTa/UIMYECKUX) TeJl, KPUCTAJUIHMYECKass PeHIETKa, SJIEKTPOH, SApPO
atomMa, T[POTOH, HEHTPOH, WOH, HYKJIWZ, W30TONbI, KBaHTHI,
PaZIHOaKTUBHOCTh, ajbda-, Gera- U raMMa-u3jaydeHHe, 3JIEKTPUUECKHUI
3aps/l, MPOBOJHUKH, [TOJIYIIPOBOIHUKHY, TUJIEKTPUKHU, COTHEUHBIN CIIEKTP,
pasiioskeHue 6esIoro CBeTa B CIIEKTP.

Buosiorusi: skocucrema, Ouocdepa, GOTOCHHTE3, IMpOIECCHl OOMeHa
BEIIIECTB, MHUHEpAJIbHbIE YZAOOPEHUsA, MHUKPOBJIEMEHTHI, MaKPO3JIEMEHTHI,
MUTaTeIbHbIE BEIIECTBA.

Teorpadusi: atrmocdepa, rumpochepa, MHUHEPAIbl, TOPHbIE TOPOIBI,
oJIe3HbIE UCKOIIaeMbI€, TOILIMBO, BOJIHbIE PECYPCHI, IIJIAHETa 3eMJIA.

TexXHOJIOTUS:  CTPOUTEJIbHBIE TEXHOJIOTHH, CEJbCKOXO3SIHCTBEHHBIE
TEXHOJIOTHH, TEXHOJIOTHH BJIEKTPOHHOMN MIPOMBIIIIJIEHHOCTH,
HaHOTEXHOJIOTHH.
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NNAHWPYEMBIE PE3YJIbTATbl OCBOEHWA YYEBHOIO NPEAMETA
«XUMKUA» HA YPOBHE OCHOBHOI'O OBLLETO OBPA30BAHMA

V3yueHrne XMMHHM B OCHOBHOH IIIKOJIE HAIPABJIEHO Ha JIOCTHIKEHHE
O0yJaIOUIUMUCS ~ JIMYHOCTHBIX,  METalpeJMETHBIX U  IPEJMETHBIX
PE3YJIbTaTOB OCBOEHUS COZIEPIKAHISA yUeOHOTO IPeAMeTa.

JINMHOCTHBIE PE3Y/IbTATbI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHHsA IPOTrPaMMbI OCHOBHOTO OOIIEro
00pa30BaHUs JOCTUTAIOTCS B X0/Ie O0yUYeHUA XUMHUHU B €TUHCTBE yUeOHOH U
BOCITUTATEILHOH EeSITEIbHOCTH IIKOJIBI B COOTBETCTBUH C TPAAUI[HOHHBIMHI
poccuiicKuMu COIMOKYJIBTYPHBIMU u JIyXOBHO-HPABCTBEHHBIMHU
[IEHHOCTSIMU, IPUHATBIMHU B OOIIIECTBE MPABUJIAMU U HOPMaMHU IOBEIEHUS
U CIOCOOCTBYIOT — MpoIleccaM — CaMOIO3HAHHUA, CaMOPAa3BUTHA  H
COIUATN3aI[iN 00y JarOIIHXCA.

JIMYHOCTHBIE  pEe3yJbTaThl OTPAXKAalOT TOTOBHOCTh  OOYYaIOL[UXCS
PYKOBOJICTBOBATBCA CHUCTEMOM IIO3UTUBHBIX LIEHHOCTHBIX OPHEHTAIMA H
paCIIMpPEHHeE OIbITa JeATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

nanMOTVI‘-IECKOFO BOCNMUTaHUA:

IIPpOABJIEHHE IEHHOCTHOI'O OTHOUIEHNA K OT€YECTBEHHOMY KYJIbTYpPHOMY,
HayYHOMY u HUCTOPHUYECKOMY HacCJ/IeauIo; IIOHUMaHHnue 3HAa4YCHUA
XUMUYECKOMH HayYKU W TEXHOJIOTUU B XU3HU COBPEMEHHOI'O 06HI€CTBa, B
Pa3BUTHUU SKOHOMUKHU Poccuu u cBoero peruoHa;

Fpa>kaaHCKOro BOCNUTaHUS:

TPEJICTAaBJIEHUE O COITMAIBHBIX HOPMAaxX M IMPAaBWIAX MEKJIMUIHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE, MPOSBJIEHHE KOMMYHUKATHUBHOW KyJIBTYPHI B
pa3HoobpasHo COBMECTHOU JIesITeJIbHOCTH; cTpeMJIeHHe K
B3aMMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIM B TIpoliecce Y4eOHOU U BHEYUeOHOM
JIeSITEIbHOCTH; TOTOBHOCTb OIEHWBATh CBOE IMOBEJEHUE W MOCTYIIKA CBOUX
TOBApUINEH C TO3WUIIMH HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM
OCO3HAHUA MTOCJIE/ICTBUI MOCTYIIKOB,

®OopMMPOBaHMUSA LLEHHOCTU HAYYHOr 0 NO3HaHUA:

MUPOBO33PEHUECKHME IIPEACTABIEHUA O BEIIeCTBE U XUMUYECKOH
PEaKINH, COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Da3BUTHS HAYKH H
HeOoOXOMMMble /ISl TOHUMAHUs CYIIHOCTM HAayYHOW KApTHUHBI MUPa;
OCO3HAHUE IIEHHOCTH HAYYHOTO TMO3HAHWA /IS PAa3BUTHUSA KaKIOTO
YeJIOBeKa W IPOU3BOAUTEbHBIX CHJI OOIIECTBA B IEJIOM, POJIM U MeCTa
Hayku «XUMHS» B CHCTEME HAYUHBIX MPEZCTABIEHUH O 3aKOHOMEPHOCTSIX
pasBUTHsS TNPUPOABI, B3aWMOCBA3SAX UEJIOBEKAa C IMPHUPOAHOH H
TEXHOJIOTHYECKOH CpeoH;

MOo3HaBaTeJIbHAS MOTUBAIUA U WHTEpEC K OOy4eHHI0, TOTOBHOCTh U
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CII0COOHOCTh K CAMOPAa3BUTHIO M CaMO0OOPA30BAHUIO, K UCCIIE0BATETBCKOM
JIeATEJIbHOCTH, K OCO3HAHHOMY BBIOODY HAIpaBJI€HUST U  YPOBHS
JaJIbHEHIIIEr0 O0yUeH S,

BocnuTaHus Ky/bTypbl 340POBbA:

OCO3HAHUE IEHHOCTH >KU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3710POBbBIO, YCTAHOBKA HA 37[0POBBIM 00pa3 KM3HM; 0CO3HAHUE ITOCTEICTBHI
¥ HENPUATHE BPEAHBIX IPUBBIUEK (YIIOTPEOIEHUS alKOTOJIA, HADKOTHKOB,
KypeHUs1), HeOOXOAMMOCTH COOJIOfEHUs WpaBWI 0Oe30ImacHOCTH MU
O6paH_IeHI/II/I C XUMHUYECKHMH BelleCcTBaAaMHU B y‘Ie6HLIX U XU3HEHHbIX
CUTYyaIUAX;

TpyaoBOro BOCNUTaHMUA:

(opMupoBaHue 1IEHHOCTHOTO OTHOIIIEHHUS K TPY/IOBOM 1€ TEIbHOCTH KaK
€CTECTBEHHON  IOTPeOHOCTH  4YeJloBeKa H K  HCCJIEIOBATEIbCKOU
JIeITEIbHOCTH KaK BBICOKO BOCTPeOOBAaHHONW B COBPEMEHHOM OOIIECTBE;
pasBuTHE HHTepeca K MpodeccusM, CBI3aHHBIM C XUMHEH, B TOM YHCIIE K
mpodeccusiM HaydHOU cdepbl, 0CO3HaHKE BO3MOXKHOCTH CaMOpeaTu3aIum
B 3TOU cepe;

3KONOrnYecKoro BOCNUTaHUA:

OCO3HAHUE HEOOXOUMOCTH OTHOIIEHUs K IPHUPOJIE KAK HCTOYHUKY
JKM3HM Ha J3eMJyle, OCHOBE €€ CYIIeCTBOBAHUsS; IIOBBIIIEHHE YPOBHS
9KOJIOTUYECKOW  KYJBTYpPhl: NPUOOpETEHHE OIBITa  IUIAHUPOBAHUS
MOCTYIIKOB U OILIEHKW WX BO3MOXKHBIX IOCJIEJICTBUH I OKPYXKAIOIIei
cpenpl; OCO3HAHME TIJIO0AJBHOTO XapaKTepa SKOJIOTHYECKUX MpOoOJieM U
MyTed WX peIIeHUsA; CIOCOOHOCTh MPUMEHATH 3HAHUA, IOJIyYaeMble MPU
W3yYeHUU XUMUU, IS PENIeHus 3a7]a4, CBSI3aHHBIX C OKPYKAIOIIEH CPeoi;

aKTUBHOE HENPUATHE JeUCTBUH, IPUHOCAIIUX BPe OKPY?KAIOIIel cpeie;
OCO3HAHUE CBOEH POJK KaK TPaKJAaHWHA WU TOTPeOUTENsT B YCJIOBUAX
B3aMMOCBSI3U IMPUPOAHON, TEXHOJOTHYECKOU U COIMAJIBbHOU Cpen;
TOTOBHOCTh K YYaCTHI0O B MPAKTUYECKOH JEesITEIbHOCTU 3SKOJIOTHUYECKOH
HaIPaBJIEHHOCTH.

METANPEAMETHbIE PE3YJIbTATbI

MeranpeaMeTHble Pe3yJIbTaThl O00YJAIOIIMXCSI, OCBOUBIIUX OCHOBHYIO
00pa30BaTeIbHYI0 MPOrpaMMy ydeGHOTO mpeaMera «XHUMHA» OCHOBHOTO
0011ero 06pa3oBaHus, BKIIOYAIOT:

— YCBOEHHE  MEXAVCHHUIUIMHAPDHBIX  (MexcnpeOmemHbvlx)  TOHSITHH,
OTPa’KAOIIUX MaTepPUATIbHOE €JUHCTBO MHpa W IPOIecC MO3HAHUSA
(BemiecTBO,  CBOWCTBO, SHEprus, sBJIE€HHWe, HAydHbIH  (axr,
3aKOHOMEPHOCTD, THUIIOTE3a, 3aKOH, TeOpUs, HAaOJI0ieHIe, U3MepPEHHUE,
HccIeloBaHue, SKCIEPUMEHT U Jp.);
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— OBJIaJieHHe YHUBEPCANbHBIMU yuebHbLMU deiicmeuamu (no-
3HABAMENLHBIMU, KOMMYHUKAMUBHbIMU, Pe2yAimuéHbiMu), BaKHBIMU
JUIsl TOBbIIeHUs 3G(EKTUBHOCTH OCBOEHUS COMEpIKaHUs ydeOHOro
npeaMera, (QOPMHUPOBAaHUSA KOMIIETEHIIUH, a TaKXKe ITPOEKTHO-
HCCIIE0OBATENIBCKOH JIEATETFHOCTH YIALIUXCS B KypCe XHUMUM;

— CIIOCOOHOCTh HX HCIOJIb30BaTh B Yy4eOHOM, ITO3HABATEJIPHOH W
COITMAIbHOU MTPaKTHUKe.

OBJj1aJIEHUE YHUBEPCANbHBIMU NO3HABAMEAbHBIMU YHeOHbIMU delicmeusimu

BKJIIOYAET:

Ba3oBble JlorMyeckne AencTBus:

yYMeHUs UCI0JIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS IPH OCBOEHUH
3HAHWM: paCKpBIBAaTh CMBIC XUMHYECKHX MOHATHU (BBIAEIATH HUX
CyllleCTBEHHbIE IIPU3HAKH, YCTAHABJIMBATH B3aMMOCBA3b C IPYTUMU
MOHATUAMU); AaHAJIU3UPOBaTh, CPaBHUBaTh, 0000maTh, BHIOHPATH
OCHOBaHMA JUIsA KJIacCU(DUKALMHU U CHCTEMATH3aly XMMUYECKUX BEIEeCTB
U XUMHWYECKUX PeakIyii; YCTaHABJIUBATh MPUUNHHO-CIIECTBEHHbIE CBI3U
MeXQy OOBeKTaMu W3y4YEHUs; CTPOUTh JIOTUYECKHE PaCCy:KIEHUS
(uHAYKTUBHBIE, EAYKTUBHBIE, 110 AHAJOTWH); NpEeIjaraTb KPUTEPUU U
BBIABJIATD OOIIE 3aKOHOMEPHOCTH U IIPOTUBOPEUMS B M3yYaeMbIX IIPOLIEC-
cax U ABJICHUSX; eJIaTh BHIBOJbI M 3aKII0UEHHUS;

YMEHHUsA [PUMEHATh B IIPOIECCe IO3HAHMA IOHATUA (IIpeAMeTHbIE U
MeTalpeaMETHbIE), CHMBOJIHUYECKHE (3HAKOBBIE) MOJIEH, UCIIOJIb3yeMbIE B
XUMUU, [TPeoO0pa30oBbIBATh MOJEIbHbIE TNPEICTABJIEHUS — XUMUYECKHUI
3HaK (CHMBOJI 3JIEMEHTa), XUMHUeckast popMyJia ¥ ypaBHEHHE XUMUUECKOHN
peaKIuu — MIpH pelleHHuH Yy4eOHBIX 3a7lad; C YUYETOM STUX MOJETbHBIX
[pEe/ICTABJIEHUI XapaKTepU30BaThb HM3ydyaeMble XUMUYECKHE BeIlecTBA H
XUMUYECKUE PEAKIUH;

basoBble uccnepoBaTenbCckue pAeAcTBUA (MeToabl  HayuvyHOro
No3HaH!A BELLeCTB U ABJIEHNH):

YMEHUA NPUMEHATH METOAbI HAYYHOT'O IIO3HAHUA BEIIECTB U ABJIEHUH Ha
OMIIUPUYECKOM U TEOPETUYECKOM YPOBHAX B yqe6Hof/'I HOBHaBaTeJ’IbHOfI nu
MIPOEKTHO-KUCCJIEIOBATEIbCKOH IEATETLHOCTH;

YMEHHA UCIIOJ/Ib30BaTh IIOCTABJIEHHBIE BOIIPOCHI B KAYECTBE NHCTPYMEHTA
IIO3HAHUA U CAMOCTOATEJIbHO CTABUTH BOIIPOCHI; aHAJIM3UPOBATH (l)aI(TI)I,
BBIABJIATh U (OPMYJIMPOBaTh NIpPOOJIEMy, OIpENeIATh IeJb U 3aJlauy,
COOTBETCTBYIOIIVIE PENIeHUI0 IIPO0JIeMBI; NpeJIaraTh ONHCATETbHYIO HJIN
OOBACHUTEIBHYIO TUIIOTE3Y U OCYIIECTBIIATH €€ IIPOBEPKY;

yMeHu#d IpoOBOAUTDH U3MepeHusAa HeO6XO/:[I/IMbIX mapaMeTpoB,
BBIYMCJIEHUA, MOAE/INPpOBaHNe, Ha6]'IIO]_'[eHI/IH U SKCIIEPUMEHTBI (peaﬂbeIe
nu MbICJIeHHbIe), CaMOCTOATEIBHO IIPpOrHO3UpPOBaTh pe3yJsibTaThl,
dopmysnnpoBats 0000IIeHUA W BBIBOABI IO Pe3yJbTaTaM IIPOBEIEHHOIO
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OIIBITA, UCCIIEAOBAHMS, COCTABJIATH OTUYET O MPOZEJIAHHOU paboTe;

Mpunémbl paboTbl ¢ MHhOpMaLmeii:

YMEHHUs OPUEHTHUPOBAThCS B PA3JIMUHBIX HCTOYHUKAX HHGOpMAIUK
(Hay4yHO-TIONyJIsIpHAS JIUTEPATypa XUMHIUECKOTO COZIEPKAHUsA, CIIPABOYHbIE
mocobusi, pecypchl FVHTepHeTa); aHAJIU3UPOBaTh WHGOPMALUIO U
KPUTHYECKH OIIEHHUBAaTh €€ JIOCTOBEPHOCTh M HENPOTHBOPEYUBOCTD,
oTOHpaTh U MHTEPIPETHPOBaTh MHGOPMAIUIO, 3HAYUMYIO JIJI PElIeHUs
yueOHOH 33/1a4w;

yMeHHUsA MPUMEHSATh pa3jIudYHble METOAbl U (HOPMYJIHUPOBATH 3AMPOCHI
Ipy TOUCKEe W OTOOpe WHGOPMAIUU, HEOOXOJUMOHN /JIs BBINOJIHEHUS
yu4eOHBIX 33J]Ja4y; WCHOJIb30BaTh WH(POPMAIMOHHO KOMMYHHKATHBHbBIE
TEXHOJIOTUM W PAa3jInYHble IIOWCKOBbIE CHUCTEMBI; CAMOCTOSITEIHHO
BBIOMPATh ONTUMa/IbHYI0 (GOpMYy mpeacTaBiaeHus uHpopManuu (cxembl,
rpaduKH, JUATPAMMBI, TAGIUIbI, PUCYHKH U T. IL.);

YMEHHUs KCIOJIb30BaTh HAYYHBIA SI3BIK B KauecCTBe CPeJCTBa pabOTHI C
XUMUYECKOU nHpopMaIueil; NpUMeHSATh MeKIpeaMeTHbIe (husnueckrie u
MaTeMaTUYeCKHe) B3HAKM W CHMBOJIBI, (opmysibl, abOpeBHATYPHI,
HOMEHKJIATYPY, WCIIOJIB30BAaTh U peoOpa3oBhIBATh  3HAKOBO-
CHUMBOJINYECKHUE CPEJICTBA HATJIATHOCTH.

OByajieHNEe CHCTEMOH YHUBEPCANbHBIX YHEOHbIX KOMMYHUKATMUBHBIX
deticmeuit obecnieunBaeT CHOPMUPOBAHHOCTh COIHMAJIBHBIX HABBIKOB
ODIIeH s, COBMECTHOM /IESITEIbHOCTY, B TOM YHUCJIE:

YMeHus o6ueHns (MMCbMEHHOMN M YCTHO KOMMYHUKaLUK):

TIPE/ICTABJIATH MOJIydYeHHbIE PE3YJIbTAThl IO3HABATEILHOH JeATETbHOCTH
B YCTHBIX M HMUCHMEHHBIX TEKCTaX; MyOJIMYHO BBICTYIAThH C MPE3eHTAlNeln

pe3yIbTaToB BBITIOJTHEHUS XUMHYECKOTO SKCIEpUMEHTA
(uccemoBaTesibCKOM J1a00PATOPHON WIIH MPAKTUYECKOH paboThl, yuebGHOrO
MIPOEKTA);

B XO0J€ auasiora I/I/I/I.TII/I AUCKYCCHUHU 3a/laBaTb BOIIPOCHI I1O o6cy>1<aaeM0171
TEME€ HW BbICKAa3blBaTb MHJEH, q)OpMyJII/IpOBaTI) CBOU TIPEIJIONKECHUA
OTHOCHUTEJIBHO BBIIIOJTHEHUA HPEMOH(EHHOﬁ 3aJadu;

YMeHus yuebHOro corpyaHmuectsa (rpynnosasi KOMMyHUKaLus):

yJacTBOBATh B IPYHIIOBBIX popMax pabOThI: IIJIAHMPOBATh OPTaHU3AIUIO
COBMECTHOU paboThI, OIPE/IEATH CBOIO POJIb, PACIIPEIEIATD 3a/IaUN MEKIY
WIEHAMHU TPYIIIbI; BHITOJHATH CBOIO YacTh PabOThI, KOOPAUHUPOBATH CBOU
JIEHCTBUA C NEUCTBUAMU JPYTUX WIEHOB KOMAaHBI, OIPEAEIATh KPUTEPUHU
TI0 OllIeHKEe KaueCTBa BBHIIIOJIHEHHOU paboTHI;

peliaTh BO3HUKAIIME TPOOIeMbl Ha OCHOBE YUETA OOIIUX MHTEPECOB U
COTJIACOBAHMUS TO3UINH, YIACTBOBATh B OOCY:K/IEHUH, OOMeHe MHEHUAMHU,
«MO3TOBOM IITypMe» U APYTUX (pOpMax B3aUMOJIEHCTBUS;

OBJylafieHUe YHUBEPCANLHBIMU YUEOHBIMU pesyasmusHbimu delicmeusmu
BKJIIOYAET Pa3BUTHE CAMOOPTAaHHU3AINH, CAMOKOHTPOJISI, CAMOKOPPEKIIUH, B
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TOM 4HHUCJIE!

YMeHus pellatb y4ye6Hble U uccnepoBaTesibCKMe 3afaun:

CaMOCTOSITE/IBHO  BBIOMpATh croco®  pelreHusa ydeOHOH  3amadyu
(cpaBHMBATP HECKOJIBKO BapHAHTOB peIlleHHs, BbIOMpaTh HauboJiee
MOAXOASAIIUNA ¢ YYETOM CAMOCTOSATENIBHO BBIZIEJIEHHBIX KPUTEPHUEB),
IJIAHUPOBATh CBOIO PabOTy IIPY pelleHnH yIeOHOH UITH HCCIIeZl0BATEIbCKOMN
3a/1a4y;

Ha OCHOBe IIOJIyUYeHHBIX pe3ysbTaToOB (POpPMYIHUpOBATh 00001IEeHUS U
BBIBO/IBI, IIPOTHO3UPOBATh BO3MOXKHOE  pa3BUTHE IIPOIIECCOB;
aQHAJIM3UPOBATh PE3YJIbTAThI: COOTHOCUTD CBOU JIEUCTBUS C IUIAHUPYEMBIMU
pe3yJsibTatamu, OCYIIECTBJISITh CaAaMOKOHTPOJIb JIEATETHHOCTH;
KODPEKTHPOBAaTh CBOI JIEATEJIbHOCTh HAa OCHOBE CaMOAHAIN3a W
CaMOOIIEHKH.

NMPEAMETHBIE PE3YJIbTATbI

IIpenqMerHble pe3yabTAThl OCBOEHUSI IIPOTPAMMBI OCHOBHOIO OOIIEr0O
obpa3oBaHus Ha YIJIyOJIEHHOM YPOBHE HMMEIOT OOIllee COMepIKaTesIbHOe
SAAPO € IPEeAMETHBIMHU pe3yJibTaTaMd 0a30BOr0 YPOBHS, COIJIACOBAHbI
MeKIy co00¥, UTO ITO3BOJISET PEATU30BBIBATH YIVIYOJIEHHOE U3yUEeHUE KAK B
paMKax OTAENbHBIX KJIACCOB, TaK M B paMKaX peajTu3aliu
WHIVUBU/TyJTHHBIX 00pa30BaTEIbHBIX TPAEKTOPUH, B TOM YHCJIE HUCIIOJIB3YS
CETEBOE B3aUMOJIEHCTBHE OpraHu3anuu. [lo 3aBepIIeHUH peaTu3anuu
MpOrpamMMBbl YIJIyOJIEHHOTO YPOBHsSI ydalllecs CMOTYT JeTaJbHEe OCBOUTH
MaTepHUas, OBJIAJETh PACIIMPEHHBIM KPYIOM IIOHATHH U METO/OB, PEIIATh
3a7aun 60J1€€ BHICOKOTO YPOBHS CJIOKHOCTH.

IIpenqMeTHble pe3yJbTAaThl BKJIIOYAIOT: OCBOEHUE OOYUAIOIIMMUCS
HAyYHbIX 3HAHUU, YMEHUU U CIOCOOOB JEHCTBUM, CIENUDUUECKUX IJIA
MpeIMEeTHOU obsiacT «XUMHA»; OCHOBBI HAyUYHOTO MBIILIEHUS; BHUIIbI
JIeSITeJIbHOCTA 110 TMOJIyYEHHIO HOBOTO B3HAHWSA, €ro WHTEPIIPETAIUH,
MpeoOpa30BaHUI0 U MPUMEHEHUI0 B Pa3JHYHBIX YUEOHBIX U PeaTbHbIX
JKU3HEHHBIX YCIOBUAX; 00ECIIEUNBAIOT BO3MOKHOCTD YCIIEIITHOTO 00yYeHMs
Ha CJIEAyIOIIeM YPOBHE 00pa30BaHMs.

IIpenqMeTHble pe3ybTaThl IIPEACTABJIEHBI IO TOZaM OOyUYeHUs U
OTpakaloT cOPMHUPOBAHHOCTD Y OOYUAIOIIHMXCSA CJIEYIOIINX YMEHUH:

8 K/IACC

1) packpvieams CMBICJI OCHOBHBIX XUMHUUYECKHX IIOHSATHH: aToM,
MOJIEKYJ1a, XUMHWUYECKUU OJJIEMEHT, MeTaJlJl, HeMeTall, aJIOTPOIus,
MPOCTOE  BEINECTBO, CJIOJKHOE BEIIEeCTBO, CMech (OAHOpOAHAS U
HEOZHOPO[HAsI), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJISIpHAs
Macca, KOJMYECTBO BEIeCTBA, MOJIb, MOJISIDHAs Macca, MaccoBas JOJIsd
XUMHYECKOTO BJIEMEHTA B COEIUHEHUH, MOJIAPHBIN 00'bEM, OTHOCUTEIIbHAS
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IUIOTHOCTh Ta30B, OKCH/JI, KHCJIOTa, OCHOBAHUE, COJIb, aM(OTEPHBIN OKCH/I,
aMQOTepPHBIH I'UAPOKCU, XUMHUYECKas PeaKIys, KIacCuDUKALIN PeaKI[Un:
PEaKIuu COeJVHEHUs, PeaKIWH pPasJIoKeHUsl, PpeaKIUu 3aMelleHus,
peaknuy oOMeHa, 5K30- U HH/IOTEPMHYECKHE PeaKIUy; TellsIoBOH 3¢ deKT
peakIuu; sSApo aToMa, BJIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTaIIb,
paauyc aToMma, XUMHUYecKas CBA3b, MOJIAPHAA U HENOJsIpHAsA KOBaJIeHTHAs
CBs3b, WOHHAS CBsI3b, WOH, KAaTHOH, AaHWOH, PAaCTBOP, MaccoBas [0JIs
BemiectBa  (IIpOIlEHTHAs KOHIIEHTpanus) B  PAcTBOpe, MOJISIpHAs
KOHIIEHTpAIMs BEIecTBA B PACTBOPE; 3JIEKTPOOTPUIIATENILHOCTD, CTENEHD
OKHCJIEHUS, OKUCJIUTENIN ¥ BOCCTAHOBUTEIH, OKHCJIEHNE 1 BOCCTAHOBJIEHUE,
OKHCJIUTEPHO-BOCCTAHOBUTENIBHBIE ~ DEAKIINM, MeTOJ  3JIEKTPOHHOTO
basiaHca;

2) wamocmpuposams B3aMIMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHI
(cM. m. 1) ¥ OPUMEHATh STH TOHATHS [PH ONHCAHUM BEIIECTB H WX
IIpeBpaIleHnit;

3) ucnoavzogams XUMUYECKYI0 CUMBOJIMKY JJI COCTaBJIeHUS (GHOPMYIT
BEIIIECTB U YPAaBHEHU XUMUYECKUX PEAKITHH;

4) onpedensmb BaJIEHTHOCTh AaTOMOB 3JIEMEHTOB B  OWHApHBIX
COEIMHEHUSIX; CTEIIEHb OKHCIEHUS DJIEMEHTOB B OMHAPHBIX COEIUHEHUSX;
MIPUHA/IJIE’KHOCTh BEIECTB K OIpPENEeIEHHOMY KJIacCy COeIWHEHUH II0
dopmynaM; BHUABI XUMHYECKONW CBA3M (KOBaJIEHTHOM W WOHHOM) B
HEOPTaHUYECKUX COETUHEHUAX;

5) packpwleams CcMblcA 3aKOHOB COXpPAaHEHHsS MAacChl  BEIECTB,
NOCTOSAHCTBA cocTaBa, llepmommueckoro 3akoHa /JI. W. Menzeneesa,
aTOMHO-MOJIEKYJIIDHOM TEOPHUM, 3aKOHA ABOTaip0 W €ro CJIEJICTBUM;
MpeACTaBJIEeHUA O HAyYHBIX MeETOZax IIO3HAHUsS, B TOM YHCJIE
SKCIIEPUMEHTAJIbHBIX U TEOPETHUUYECKHX METOJIaX MCCAENOBAHUS BEIIECTB U
U3YYEHHsI XUMHUYECKUX PeaKIui;

6) OdemoxHcmpuposambs TOHUMAaHUE TEPUOJUYECKON  3aBHUCHUMOCTHU
CBOMCTB XUMUUYECKHUX 3JIEMEHTOB OT WX IMOJIOKeHUs B Ilepromuueckoit
CHUCTEME: OnuchLieaAmMd» U  Xxapakmepuszoeamb  TAOIUUHYIO  GOpPMY
Ileproamyeckoil CHUCTEMBI XUMUUYECKUX 3JIEMEHTOB: Pa3jInJyaTh MOHATHSA
«IIaBHasA moAarpynna (A-rpymma)» u «mobounad noarpynna (B-rpymnma)»,
«MaJjible TEPUO/Ibl» U «OOJIBIIIKNE TEPUOBI»; COOMHOCUMb 0DO3HAUYEHUS,
KOTOphle UMeIoTcs B Tabsmne «Ilepmoguueckas cucTeMa XHUMHUYECKUX
anemeHToB [I. U. MenzeneeBa», C YHUCJOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUsI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsAj sAzapa, oblee
YKMCJIO 3JIEKTPOHOB W pacCIpeie/ieHHe WX 10 3JIEKTPOHHBIM CJIOSIM);
00bscHAMDb CBA3H IIOJIOKEHUA dJyieMeHTa B Ilepmosndueckoil cucreme c
pacrpezieJieHreM 3JIEKTPOHOB 10 SHEPTETUYECKUM YPOBHAM, IOAYPOBHAM
U OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MIEPHUOJIOB;

7) kaaccuduyuposams ~XAMHUYECKHE DJIEMEHTHI; HEOpPraHUYECKHe
BEIlleCTBA; XUMHYECKHE peaknuu ([0 YHUCIy U COCTaBy y4YaCTBYIOIIUX B
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PEaKIINY BEILECTB, IO TEIUIOBOMY 3P dEKTY);

8) xapaxmepusosamsv (omuchiBaTh) (QUINUECKHME U XHUMHUYECKHE
CBOVICTBA NPOCTHIX U CJIOKHBIX BEIIECTB: KHCJIOPOJA, BOAOPOZA, BOJIBI,
00IIIe XUMUUYECKHEe CBOMCTBA OKCHUJIOB, KHCJIOT, OCHOBAHUH W COJIEH,
TEeHETUYECKyl0 CBA3b  MEXKJy HUMH, [OATBEp:KIAsd I[pPUMepaMHu
MOJIEKYJISIPHBIX YPABHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKITULL;

Q) onucvieamb POJb KHUCIOPOJIA, BOZOPOJA U BOABI B IPUPOJHBIX
IpoIieccax, B XKUBBIX OPTAHU3MAX, UX IPUMEHEHNE B PA3JIUYHBIX OTPACIIAX
IIPOMBIIIJIEHHOCTH, BO3MOXKHOE  HUCIIOJIb30BAaHWE B  COBPEMEHHBIX
TEXHOJIOTHSIX;

10) 06%ACHAMDb U NPOZHO3UPOBATNb CBOUCTBA BEIECTB B 3aBUCUMOCTH OT
WX COCTaBa ¥ CTPOEHUS; BO3MOMKHOCTA TPOTEKAHUS XUMUUYECKUX
MpEeBpAIeHUH B Pa3JIHYHBIX YCIOBHIX;

11) 6bMUCIAMb OTHOCUTEIBHYI0 MOJIEKYJISIDHYIO M MOJISIDHYIO MAacChl
BEII[ECTB, MOJISIPHYIO MAacCy CMECH, MOJIbHYIO JIOJII0 XUMHUYECKOTO 3JIeEMEHTA
B COEJUHEHUH; MAaCCOBYIO JIOJII0 XMMHYECKOTO B3JieMeHTa 10 (opmyse
COEMUHEHUS; Haxo0umb MPOCTEHINy0 (HOPMy/Iy BelecTBA IO MaCCOBBIM
WIA MOJIBHBIM JIOJISIM 3JIEMEHTOB; MAaCCOBYIO JIOJIIO BEIECTBA B PAaCTBOPE,
MOJISPHYIO0 KOHIIEHTPAIMIO BEIECTBA B PACTBOPE; MIPOBOAUTH PACUYETHI 11O
YPaBHEHUSIM XUMHUYECKOU PEaAKI[UH;

12) npumeHsMb OCHOBHBIE ONEpPAyUU MblCAUMEAbHOU JesmeabHoCmu —
aHaJM3 W CHHTE3, CpaBHeHHe, 000OIeHHe, CHUCTeMaTU3AIHIO,
KJIaccu(UKAIUIO, BBISBJIEHUE NPUYNHHO-CJIECTBEHHBIX CBSI3eH — i
W3y4YeHUsI CBOMCTB BEIECTB U XHUMUUECKUX PeEaKIUH; ecmecmeeHHo-
HayuHbvle Memodbl nodHaHus — HaOJIIO/IeHNe, U3MEPEHNE, MO/IEJTHPOBAHHUE,
SKCIEPUMEHT (peasbHbIH U MBICJIEHHBIH) — [JIA OCBOEHHS Y4eOHOro
COJIEPIKAHUA;

13) packpwvleams CyIUTHOCTh MPOIIECCOB OKUCJIEHUS W BOCCTaHOBJIEHUS,
COCTAaBJATh YPaBHEHUS IMPOCTHIX OKHUCJIUTEbHO-BOCCTAHOBUTEIBHBIX
peakiuii (MeToA0M 3JIEKTPOHHOTO OajiaHca);

14) ycmawasaueamv ~ CBS3U  MEXAY  PpeajibHO  HabJI0AaeMbIMU
XUMUYECKUMHU SIBJIGHUSAMU ¥ IIPOIECCAMU, MPOUCXOAANAMHA B MaKpo- U
MUKPOMHPE, OOBSCHATh HMPUYUMHBI MHOTO0Opa3us BEIIECTB; COOTHOCUTH
XUMUYECKHE 3HAHUS CO 3HAHUSAMHU JPYTUX yUeOHBIX IPEIMETOB;

15) caedogams npasuram 0e30macHON paboThl B Jj1abopaToOpuMl IIPH
HCITI0JIb30BAHUY XUMUYECKOU HOCYABl U 000PY/IOBAHUSI, a TAK)KE [TPaBUIaM
obpallleHusA ¢ BEIeCTBAMU B COOTBETCTBUH C WHCTPYKI[USAMU BBITIOJTHEHUS
JIabOpaTOPHBIX OIMBITOB M IPAKTHYECKHX pPabOT M0 IMOJYy4YeHHI0 U
coOMpaHui0 Tra3000pa3HBIX BemecTB (BozopoZa W KUCIOPOZa),
IIDUTOTOBJIEHUIO  PacTBOPOB C  OIpPENeJEHHONM  MaccoBOM  josied
PACTBOPEHHOTO BEIECTBA, PENIEHUI0 SKCIIEPUMEHTAIBHBIX 33/]a4 [0 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUUECKUX COEUHEHUI »;

16) IEMOHCTPHPOBATH BJAZIEHHE OCHOBAMH XMMHUYECKOM IPaMOTHOCTH,
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BKJIIOUAIOIIEH yMeHHsA 0e30IacHOro oOpallleHHsi C  BeIecTBaMu,
WCIIOJIb3YEMBIMH B TIOBCEJHEBHOM JKM3HU, a TaKKe 3HaHHE IPaBUI
TOBEJIEHHUS B IeJIAX COepekeHus 37I0POBbs U OKPYKAIOIIEH CPE/IbI.

9 KNIACC

1) packpviéams CMBICJ OCHOBHBIX XUMHWUECKHUX HMOHATUN: XUMHUUECKHUI
3JIeMEHT, aTOM, MOJIEKYJIa, UOH, KATUOH, aHNOH, 3JIEKTPOOTPULIATETHBHOCTbD,
cTelleHb OKUCJIEHUs, XUMUUYECKas peakius, TeIIOBOU 3¢ ¢eKT peakIuu,
MOJIb, MOJIIDHBI OOBEM, PACTBOP; SJIEKTPOJIUTHI, HE3JIEKTPOJIHTHI,
3JIEKTPOJIUTHYECKAs AVCCOIUAINNSA, PEAKIIMN MOHHOTO OOMeEHa, THIPOJIU3
coJsieli, obpaTuMble W HeOOpaTHMBbIE PEAKI[UH, OKHUCIIUTEHHO-BOCCTAHO-
BUTE/JIbHBIE DPEAKIUM, OKHCJINTENIb, BOCCTAaHOBUTEJIb, OKUCIIEHHE U
BOCCTAHOBJIEHUE, 3JIEKTPOJIN3, AJUIOTPONIHs, aM(OTEPHOCTh, XUMUUIECKAS
cBsA3b (KOBaJIGHTHAsl, HOHHAs, MeETA/UINYECKas), MeXMOJIEKYJISPHbIE
B3auMoO/ielcTBUA  (BOJOpoO/HAsAs  CBA3b, CWIbl  BaH-zep-Baasbca),
KOMILJIEKCHBIE COEAUHEHUs, KPUCTA/UTUYECKHE PEIIETKU (IIPUMUTHBHAS
KyOmueckas, 00'bEMHO-TIEHTPUPOBAHHAS KyOuueckas,
rpaHelleHTPUPOBaHHAA KyOmueckas, reKcaroHajJbHas
IUIOTHOYIIAKOBAHHAs ), KOPPO3UsI METAJJIOB, CIIABBI; CKOPOCTh XUMUUYECKOH
peakuy, KaTaju3, XUMHYecKoe paBHOBecHe, 3JIEMEHTHl XUMUYECKOH
TEepMOAUHAMUKU KaK OFHOHM W3 TEOPETUYECKHX OCHOB XWMUU; IIPEAETHHO
nmomyctuMmas konnenTpamus (IIJ1K);

2) wawnocmpupogams B3aWMMOCBSA3b OCHOBHBIX XUMHYECKHUX MOHATHH
(cM. m. 1) ¥ npumeHsmb 3TU TOHATHUA MPU ONHCAHUU BEIECTB U HX
IIpeBpaIleHuit;

3) ucnoab3o08ams XUMHUYECKYI) CHUMBOJIMKY JJII COCTaBJIeHUS (HOpMys
BEIECTB U YPABHEHUH XUMHUYECKUX PEAKITNHT;

4) onpedeasimb BAJEHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX
3JIEMEHTOB B COEIWHEHWAX PA3JIMUHOTO COCTaBa; IPUHAJJIEKHOCTD
BEI[ECTB K OIIPEEIEHHOMY KJIACCY COEJUHEHWH mo (dopMmysaaM; BHJIbI
XUMUYECKOH CBsA3U (KOBaJIeHTHOIM, WOHHOHM, MeTaJUTHYecKoi) B
HEOpPraHWYeCKUX COEeIMHEHUAX; 3apsAJ] HOHA II0 XUMHYECKOH dopmyIe;
XapaKTep CpeZlbl B BOAHBIX PACTBOPAX HEOPTAaHWYECKUX COEIMHEHUH, THUII
KPHCTaJUTTIECKOH PEIIETKY KOHKPETHOTO BEIECTBA;

5) packpvieams cmbica Ilepuogudyeckoro 3akona JI. M. MeHzeneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAaHME: Onuchl8ams U Xapakmepuszoeams
TabmuuHyio ¢dopmy I[lepHoUYEcKOl CHUCTEMBI XMMUUYECKUX B3JIEMEHTOB:
pasiuJyath MOHATHA «A-Tpynmna» u «bB-rpymma», «Maible MepuoAsl» Hu
«DoJIblliie TIEPUOJBI»; 00BACHAMbL CBSI3b IIOJIOXKEHUs DJIEMEHTa B
Ilepuogmueckoir  cucreMe ¢  paclpeZielleHHeM  3JIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSAM, IMOAYPOBHAM H OPOUTAIAM aTOMOB IIEPBBIX
YEThIPEX IEPUOZIOB; 6bldeamb OOIe 3aKOHOMEPHOCTH B H3MEHEHUU
CBOVWCTB 3JIEMEHTOB M WX COeAWHEHUU (KHCJIIOTHO-OCHOBHBIX U
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OKHCJIUTETbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCHIOB M TUJPOKCHU/IOB) B
Mpejiesiax MaJIblX MEPHUOZOB U TJIABHBIX IOJATPYIIN C YIETOM CTPOEHUS UX
aTOMOB;

6) packpvlieams CMbICA TEOPUH BJIEKTPOJIUTHYECKON JTHCCOIUAIIUU,
3akoHa I'ecca ® ero CJeACTBUH, 3aKOHA JIEUCTBYIOINIMX  Macc,
3aKOHOMEPHOCTEX  U3MEHEHUs  CKOPOCTH  XHMUWYECKOU  pPeakI[uu,
HaIpaB/JIeHUsA CMENIEHUs XHUMUYECKOTO PABHOBECHSA B 3aBHCHUMOCTH OT
Ppa3INYHBIX (AKTOPOB;

7) kaaccuduuyupogamsv ~XMMUYECKHE DJIEMEHTBHI; HEOpPraHUYecKue
BEIIECTBA; XUMHYECKHE peaknuu (M0 YHCIy U COCTaBy y4YacTBYIOIINX B
peaKInu BeIeCTB, IO TEIJIOBOMY 3(PGEKTy, 0 arperaTHOMY COCTOSHUIO
peareHToB, IO U3MEHEHUIO CTENEHEN OKUCIEHUS XUMHUUECKUX BJIEMEHTOB,
10 0OPaTUMOCTH, 10 YUACTHUIO KaTaJIn3aTopa);

8) xapaxmepusosamv (onucbieams) 0OIIKE XUMHYECKHE CBOLCTBA
BEILIECTB PA3JIMYHbIX KJIACCOB HEOPTAHUYECKUX COEMUHEHUU, TIOITBEPIKIAS
5TO OIKMCAHHE I[PUMEpaM{ MOJIEKY/ISIPHBIX ¥ WOHHBIX VPaBHEHHUU
COOTBETCTBYIOIUX XUMUUECKUX PEAKITUH;

9) cocmasnsmb  YpaBHEHUs:  DJIEKTPOJIUTHYECKOH  TUCCOITHAITNHU
KHUCJIOT, IIEJIOUEH U COJIEN; MOJIHBIE U COKPAIEHHbIE YPABHEHUs PEaKIUn
WOHHOTO  O00MeHa;  peaknuii, [OATBEP;KIAINNX  CyIIeCTBOBAHHE
TEHETUYECKON CBA3H MEJK/Y BEllleCTBAMH Pa3IMYHBIX KJIACCOB; PACKPHIBATH
CYIIIHOCTb IIPOIECCOB THAPOJIN3a COJIEH TOCPEICTBOM COCTABIEHUA KPATKUX
MOHHBIX U MOJIEKYJIAPHBIX YPABHEHUH PEAaKIHH, CYyIITHOCTh OKUCJIUTEIHHO-
BOCCTAaHOBUTEJILHBIX PEAKIIUHA IOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO
bajaHca BTUX peaKIWi; IMPEACKA3bIBaTh XapaKTEP CPeAbl B BOIHBIX
pacTBopax coJei;

10) xapaxmepuszogamb (onucbieams) GU3NYECKHE ¥ XUMHUYECKHE
CBOICTBA IMPOCTHIX BeIecTB (KUCIOPOA, 030H, rpadur, aiMas, KpeMHUH,
6op, aszor, docdop, cepa, XJA0Op, HATPUM, KaJWH, MarHuM, KayJbIIU,
QJTIOMUHUH, JKeJIe30, Me/lb, IIUHK, cepedpo) 1 06pa3oBaHHBIX MU CIOKHBIX
BEIIIECTB, B TOM YHCJIE WX BOJHBIX PACTBOPOB (aMMHAK, XJIOPOBOAOPO,
cepoBoIopoz, okcuzasl yriiepozaa (11, IV), kpemuusa(I'u), azora (I, II, III, IV,
V) u pocdopa (II1, V), cepsi (IV, VI), cepuucrasi, cepHasi, asotHasdt, pochop-
Hasi, yroJIbHAsl, KDEMHUEBASI KHCJIOTHI, OKCU/bl M THUAPOKCUIBI METAJIJIOB
TIA—ITA-rpynn, amtomunus, meau(Il), muuka, xenesa (11 u I11)); noscuams
COCTaB, OT/IEJIbHBIE CIIOCOOBI ITOJIyYEHMSI M CBOMCTBA CJIOXKHBIX BEIIECTB
(kucmopoaconep:kaiyie KUCIOTHl XJIOpa, a30THCTasi, OOpHAas, YKCycHas
KHUCJIOTHI ¥ UX coJd; TasioreHu/ibl kpeMHus(TY) u docdopa (III u V); okcun
u ruapokcua xpoma(Ill), mepMaHraHaT Kajius);

11) onucbl6amb POJIb BLKHEHUIINX U3Y4aeMBIX BEIIECTB B IPUPOIHBIX
mporieccax, BIUsSHME Ha KUBble OPraHU3MbI, MPUMEHEHUE B Pa3IUYHBIX
OTpaciasix SKOHOMHUKH, HCIOJb30BaHUE /Ui CO3ZAHUS COBPEMEHHBIX
MaTePHUAJIOB U TEXHOJIOTUH;
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12) npoeodumb peakyuu, TOATBEPKIAIONINE KAUyeCTBEHHBIH COCTaB
Pa3JIMYHBIX BEIIECTB, PACIIO3HABATh OIBITHBIM ITyTEM COJEpIKAIIMECS B
BOJHBIX PACTBOpPAX HOHBI: XJIOPHU/-, OpOMU/I-, HOAU -, cyabdat-, pocdat-,
KapOOHAT-, CWIWKAT-, CyJbGUT-, CyJbOUA-, HUTPAT- U HUTPUT-UOHBI,
TUAPOKCU-UOHBI, KATHOHBI aMMOHWSA, MAarHUs, KaJIbIUA, AJTIOMHHUS,
sxestesza(2+) u skene- 3a(3+), Mmean(2+), UHKA;

13) 00%sCHAMb U NPOZHO3UPO8AMb CBOMCTBA BAXKHEHIIINX U3y4aeMbIX
BEII[ECTB B 3aBUCUMOCTHU OT UX COCTABa U CTPOEHMUs, IPHMEHEHNE BEIIECTB B
3aBUCUMOCTA OT UX CBOWCTB, BO3MOXKHOCTh IPOTEKAHUS XUMHUYECKHUX
MpEeBpAIlleHUA B Pa3JIUYHBIX YCJIOBUAX HA OCHOBE PAaCCMOTPEHHBIX
3JIEMEHTOB XUMUYECKOU KUHETUKU U TEPMOJIMHAMUKY;

14) 6blMucAIMb OTHOCUTEJIBHYIO MOJIEKYJIAPHYI0 U MOJIIPHYH) MAacCChI
BEIIIECTB; MACCOBYIO JIOJIIO XHUMHUECKOTO 3jieMeHTa 1o ¢opMyJie
COEJIMHEHUs; MAaCCOBYIO JIOJII0 BEIIeCTBA B PACTBOPE; MOJIBHYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa B COEAVMHEHUU, MOJIAPHYI0 KOHIIEHTPAIUIO
BEI[ECTBA B PACTBOpE; HAXOAWTH MpOCTeHInyi0 ¢GopMyJy BellecTBa IO
MAacCOBBIM WJIM MOJIBHBIM JOJIAM 3JIEMEHTOB; MPOBOAUTH PACYETHI IIO
VPaBHEHUSAM XUMHWUYECKUX PeaKIUHd C YYETOM HEOCTaTKAa OJHOTO W3
peareHTOB, MIPAKTHYECKOTO BHIXOZA IMPOAYKTA, 3HAYEHUs TEIJIOBOTO
s¢¢eKTa peakIuy; ONPeIesIATh COCTaB CMeCceH;

15) caedosamv npasunam 6e30macHON paboThl B J1aOOpPATOPUU IMPHU
HCIIOJIb30BAaHUU XUMUYECKOH HOCY/bl U 000PY/IOBAHUS, a TAKXKe [IPAaBUJIAM
oOpalleHus ¢ BEIEeCTBAMH B COOTBETCTBHH C MHCTPYKIIUSAMU BBITIOJTHEHUS
JIabOpPaTOPHBIX OINBITOB U NPAKTHUYECKUX pabOT IO TOJyUYeHHIO U
coOMpaHUI0 Ta3000pa3HBIX BeIIeCcTB (aMMHAaKa W YIJIEKHUCIIOTO rasa) u
PEIlIEHNI0 SKCIIEPUMEHTAJIBHBIX 33/a4 IO TeMaM Kypca; IPeACTaBJIATh
Pe3yJIbTaThl AKCIepUMeHTa B (OpMe BBIBOJIOB, JI0KA3aTeJIbCTB, TPadUKOB,
TAOJIUI] U BBISBJISITH SMIIUPUYECKIE 3aKOHOMEPHOCTH;

16) npumeHsmMb OCHOBHBIE ONEPAUUU MbLCAUMEAbHOL OesimeabHOCmu
(aHayM3 U cuHTE3, CpaBHEHHE, 000OIIEHNE, CUCTEMATU3AIUIO, BHISIBJICHUE
TMPUYUHHO-CJIEICTBEHHBIX CBA3€H) NMPU H3YyUYEHUH CBOMCTB BEIIECTB U
XUMUYECKHUX peakKIui; BJAJIeTh €CTeCTBEHHO-HAYUYHBIMH METOAaMU
no3HaHus (HaOMIO/leHWe, U3MEPEeHHe, MOJEeJINPOBaHUEe, 3SKCIEPUMEHT
(peasibHBIN U MBICJIEHHBIH);

17) TpPUMEHATHh MpaBUaa OE30MaCHOTO OOpalleHUs C BEIECTBAMH,
WCIIOJIb3YEMBIMHU B TOBCEHEBHOM JKU3HH, MPABUJIA IOBEAEHUS B IEJISIX
cOeperkeHNsA 3710pPOBBS U OKPY?KAIOIIEN IPUPOAHOH cpesibl; IOHUMATh BPe7,
(omacHOCTB) BO3/IEHCTBHUS HA YKUBbIE OPTAHU3MBI OTPE/EIEHHBIX BEIECTB,
MOSICHATh Ha IMPUMepax CHoCOObl YMEHBIIEHHWs W MPENOTBPAIIEHUS X
BPETHOTO BO3JIEHCTBUS, B3HAYEHHE IKUPOB, OEJKOB, YIJIEBOJAOB JIs
OpTraHu3Ma YeJIOBEKa;

18) wucCmoNb30BaTh — MOJIyYE€HHBIE — MpeAcTaBieHus 0  cdepax
npodecCrOHATFHOM IeSTEIbHOCTH, CBS3aHHBIX ¢ HAYKOU U COBPEMEHHBIMU
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TEXHOJIOTHSIMH, KaK OCHOBY JUJIfi NPO(dECCHOHAIBHON OpUEHTAllu U IS
OCO3HAHHOTO BBIOOpPA XUMUM Kak MNpOGUIBHOTO MpeAMeTa IpH
MIPO/IOJKEHUHU O0yUYeHUs HAa YPOBHE CPEAHETO 0011ero 06pa3oBaHus.

19) y4acTBOBATh BO BHEYPOYHOM IIPOEKTHO-HCCJIEZ0BATEIBCKOMN
AeATEJIbHOCTHU XMMHAYECKOH M XMMHUKO-3KOJOTHMYECKOU HaIlpaBJIEHHOCTH,
MpUOOPeCTH ONIBIT IPOBENEHUA YYeOHBIX HCCIEIOBAHUNA B YCIOBUSIX
00pa30oBaTe/IbHBIX OpraHM3alldi, a TakkKe opraHu3anuii (IeHTPOB)
JIOTIOJTHUTEIBHOTO 00pa30BaHUs JeTeH.
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TEMATUYECKOE NJIAHUPOBAHME

8 KJZTIACC

3/4 4 B HeZleJIro, BCero 102/136 4; 5/3 4 — pe3epBHOE BpeM .

TemaTu4yeckue 0JI0KH,
TeMBbI

Y4yelOHoe cogepxkanue

OcHoBHBIE BUIBI 1eATEIbHOCTH
o0y4aommxcs

Pa3gen 1. IlepBonavyaabHble XUMHYecKUe NOHATHS (25/38 1)

Tema 1. Xumuss —
BaskHasi 00J1aCcTh
€CTeCTBO3HAHUS U
NPaKTHYeCKOM
JIeSITEJIbHOCTH YeJIOBEKA
(6/10 v)

[Ipeamer xumuu. Posib XMMUHU B )KU3HU YEJIOBEKA.
[onsaTne 06 UCTOpUN BOSHUKHOBCHHS U PA3BUTHS
XUMHUH. XUMUS B CUCTEME HayK. Tena u BelecTna.
®dusnueckue 1 XMMUYECKHE CBOMCTBA BEIIECTB.
Ousnyeckue 1 XUMUIECKHE SBICHUSI.
IToHsiTHE O TEOPETUUECKUX U IMITUPUYECKUX
METO/1ax MO3HAHUS B €CTECTBEHHBIX HayKaXx.
[IpencraBneHus: 0 HAYYHOM MO3HAHUH HA HM-
MIMPUYECKOM YPOBHE: HAOIIOICHNE, U3MEPEHHUE,
SKCIIEPUMEHT, MOJIETUPOBAHUE, BHIYUCICHUE; HA
TEOPETUYECKOM YPOBHE: HayuHbIE (DaKTHI,
npo0eMa, THIIO0Te3a, TEOpHs, 3aKOH. ICTOUHNKH
XHUMHYIECKON HH(OPMAIIHH.
ITonsTHe 0 MeToaxX PabOTH C XUMUIECKUMHU
BemecTBaMu. O0OpyIOBaHUE MKOIHHONW XUMUYECKOH
naboparopuu. [IpaBuna 6e3onacHoro oopamieHus ¢
BEIIECTBAMH U JIAOOPATOPHBIM 000PYAOBaHHEM.
UucTteie BemecTBa U cmecu. [Ipumepsl pupoIHbIX
cMecel: BO3AyX, MPUPOIHBIN ra3, HeQTh,
pUpoAHbIe BOJbl. [IoHATHE O TOMOT€HHBIX U

m PacKkpbIBaTh CMBICT U3Y4a€MbIX MOHATUMN.

m PackpbIBaTh poJib XUMUHU B IPUPOJIE U
’KU3HU YEJIOBEKA, €€ CBSI3b C IPYTUMHU
HayKaMH.

m XapaKkTepu30BaTh HAyYHbIE METO/IbI
W3Yy4YE€HUs MIPUPOJIBIL.

m Ciie1oBaTh NpaBuiIaM MOJIb30BaHU
XUMHYECKOH MOCYyR0H U 1a00paTOpHBIM
00opyoBaHUEM, a TAK)KE TIPaBUIIaM
oOpamieHns ¢ XUMHICCKIMH BEIIECTBAMU
B COOTBETCTBUM C HHCTPYKIMAMU IO
BBITIOJTHEHUIO TIPAKTHUECKHUX PaboT.

m Pa3muuate yncThie BC€IICCTBA U CMECH,
TOMOI'CHHBIC U T€TEPOTCHHBIC CMECH.

m HaGmoate u onuckiBaTh U3NYECKHE
CBOMCTBA BEIIECTB.

m [[naHupoBaTh U NPOBOJIUTH XUMUYECKUI
SKCIIEPUMEHT 0 Pa3JIeICHHUI0 cMece




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe coep:kaHue

OCHOBHEBIE BUABI 1eATEJILHOCTH
ol0yyammmuxes

reTepOreHHbIX cMecsX. CIoco0BI pa3ieieHust
cMmecei. OuncTKa BEIIECTB.

JdeMoHcTpanuu
1. JlabopaTopHOE 000OpyIOBaHHE.
2. Pa3nuvHbIC BUIBI XUMHUCCKOM MOCY/IBL.
3. OOpa3Iibl BEIECTB.
4. CriocoOsI pa3zeneHus cMmeceit (hunprpoBanme,
BBIITApUBAaHNE, AUCTWIILINNS, XpoMaTorpadus).

JlabopaTopHble M NPaKTHYeCKHe PadoThI

JlabopamopHvie onvimui

1. V3ydeHune u onucaHue GU3HIECKUX CBOICTB

00pa3IoB HEOPraHUIECKUX BEIICCTB.

2. Wzyuenune cnoco0oB pasjieneHus cMecei

(C MOMOIIBI0 MarHKUTA).

Ipaxmuueckue pabomui

Ne 1. TIpaBumna pa®oThI B 71a00paTOPUN U IPUEMBI

oOparteHns ¢ 1a00paTOPHBEIM 000PYIOBAHHEM.
Ne 2. Pa3nenenue cmecei (Ha mpuMepe OYHCTKH
ITOBAPEHHOM COJIH)

BEIIECTB.

m BricTpanBaTh pa3BEPHYTHIE TUCHbMEHHBIE
1 YCTHBIE OTBETHI C OTIOPOH Ha
nHdopManuio u3 yueOHUKaA U Jpyrue
HCTOYHHUKH MH(POPMAIMH, TPAMOTHO
HCI0JIb30BATh N3Y4YECHHbBIN NOHATUHHBIN
anmapar Kypca XUMHH

Tema 2. BemectBa n
XHMHYEeCKHE PeaKuu
(19/28 1)

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE DIIEMEHTBI. SI3bIK
xuMud. CUMBOJIBI XUMHYECKHUX 3JIEMEHTOB.
IIpocthle u ciaoxHbIE BenlecTBa. MeTaibl U
HeMeTaJlibl. BenecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.

Xumnueckas popmyna. BaneHTHOCTS aTOMOB
XAMUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BelecTB. OnpeneneHue BaleHTHOCTU
aToMoB 110 opmysaM OWHAPHBIX COSTMHEHUN U

m PackpbIBaTh CMBICT M3y4aeMbIX MOHATUH U
3aKOHOB M IPUMEHATH 3TU MOHATHS IPU
OIUCAaHUU CBOMCTB BELIECTB U HX
MIpeBpaILEeHUH.

m PasnuuaTs pusnyeckie u XUMIYeCcKue
SBJICHUSA, OOBACHATH UX CYITHOCTH C TOUKH
3peHHs aTOMHO-MOJEKYISIPHOH TEOPHUH.

m OnpenensaTs NPU3HAKK XUMHIECKUX
pEaKIHi, YCIOBHUS HX NPOTCKAHMUS.




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe coep:kaHue

OCHOBHEBIE BUABI 1eATEJILHOCTH
ol0yyammmuxes

cocrapyicHue HopMya OMHAPHBIX COCTUHEHUH MO
BaJIEHTHOCTH aTOMOB.
OTtHOCHTeNbHAs aTOMHasg Macca. OTHOCHTENbHAS
MoOJIeKyJIsipHas Macca. MaccoBasi 10J1sl XUMHUYECKOTO
3JIEMEHTa B coeuHeHnu. HaxoxieHne npocreiiien
(hopMyIIBI BEIIECTBA IO MAaCCOBBIM JOJISIM
3JIEMEHTOB.
KonmnuecTtBo BemectBa. Monb. MousipHast Mmacca.
B3auMocBs3b KOIMUYECTBA, MACChI U YUCIIA
CTPYKTYpPHBIX €AMHHUII BeulecTBa. MossgpHas macca
CMecH BeliecTB. MoJbHast 101l XUMHUYECKOTO
3JeMeHTa B coeuHeHun. Haxoxaenue npocrenen
(hopMyJIBI BEIIECTBA IO MOJIBHBIM JIOJISIM
3JIEMEHTOB.
Xumuueckue ABIeHUs. XUMUYECKas peakius 1 eé
[IPU3HAKU. Y CJIOBUS IPOTEKAHUSI XUMUYECKUX
peakuuii. 3aKOH COXpaHEHUS] MacChl BEIIECTB.
AToMHO-MOJIEKyJIsipHas Teopus. Ku3Hb u
nearenpbHOCTH M. B. JIJomoHOCOBA.

XUMUYECKUE YpaBHEHUS. TUIIBI XUMUUECKUX PEAKLIUH

(coenuHEHMS, PA3IOKESHHUSI, 3aMEIIEHUs, OOMEHa).
Pacuérpl Mo XMMUUECKUM YpaBHEHUSM KOJIHMYECTBA
M MaCChl UICXOIHBIX BEIIECTB UJIHU IPOAYKTOB
peaxun.

JdeMoHcTpanuu
Omsnueckue ABIeHNA (pacTHpaHue caxapa B
CTYIKE, KUIIEHNE ¥ KOHICHCANNS BOABI U T. 11.).
Xumudeckue siBIeHus (pa3jioKeHue caxapa,

m KnaccuduiupoBats XUMUYECKUE PEAKITHH
(110 9MCITy ¥ COCTaBY pearupyromux u
00pa3yIomuxcs BEIIeCTB).

m crnonb30BaTh XUMUYECKYIO CUMBOJIHKY,
HOMEHKJIATYpY.

m CocTaBnaTh GOpMYITEI OMHAPHEIX BEIIECTB
10 BaJICHTHOCTH U OTIPEIEIIATH
BaJICHTHOCTH 110 (hOpMyJiaM BEIICCTB.

m PaccTaBnsaTh KO3(PUIUEHTH B CXeMax
XUMHYCCKHUX PEaKIIHH.

HpI/IMeHHTL €CTCCTBCHHOHAYYHBIC METOAbI

Mo3HaHUs (B TOM YKCIIEe HAOJIOIeHHE,

MOJICITIIPOBAHUE, IKCIIEPIMEHT U OCHOBHEIC

OTIepaNiy MBICITUTEIBHOMN NeATeTbHOCTH

(cpaBHeHue, knaccuuKaIyst) st U3y4eHHs

BCIICCTB U XUMHNYCCKUX peaKuHﬁ.

m Ciie10BaTh MpaBwiIaM IMTOJTE30BaHHS
XMUMHYECKOH MOCYA0H U 1a00paTOpHBIM
00opyoBaHuEM, a TAK)KE TIPaBHIIaM
oOpamieHus ¢ BeIIeCTBAMU B COOTBETCTBUU
C MHCTPYKUUSIMH 110 BBINOJTHEHUIO
71a060PaTOPHBIX XUMHYECKHUX OIBITOB.

m [Ipou3BOIUTE BEIUUCIIEHUS [IPU PELLICHUN
y4eOHBIX 3a/1a4.

m Y4acTBOBaTh B COBMECTHOH paboTe B mape
WJIHA TPYIIIE.

m BricTpanBath pa3BEpHyThIe MMCEMEHHBIE U
YCTHBIC OTBETHI C OIIOPOI HAa MH(POPMAITUIO
13 yu4eOHUKA M JPYTUX HCTOYHHKOB, B TOM




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe coep:kaHue

OCHOBHEBIE BUABI 1eATEJILHOCTH
ol0yyammmuxes

B3aMMOJICHCTBHE JKEJIE3a C CepOoil, B3aUMOICHCTBUE
CEPHOM KHCIIOTHI C XJIOPHIOM Oapusi, MOIyICHUE H
pasznoxenue ruapokcuaa Menu(Il), B3anmopaeiicTere
xenesa ¢ pactBopoM conu Meau(Il), B3aumoneicTeue
COJIbI WJIK MEJIa C COJISTHOU KUCIIOTOH ).

OO0pa3ipl BemecTB KOIHISCTBOM | MOJIB.

OMNBITHI, WJUTFOCTPUPYIOLIUE 3aKOH COXPAaHEHUS

MAacCHI.

JlaGopaTopHbIe M MPAKTHYECKUE PA0OTHI
Jlabopamopnvie onvimol
1.03HakoMIIcHHE ¢ 00pa3I[aMu MPOCTHIX (METAJUIOB
1 HEMETAJUIOB) U CIIOKHBIX BEIICCTB.
2.Habmonenne ¢pu3nyeckux (IDIaBICHIE BOCKA,
TasHUE JIbJIa) U XUMHUYECKUX (TOpEeHHEe CBEYH,
MIPOKAJIMBAaHUE MEIHOM MTPOBOJIOKH) SIBICHUII.
3.HabmoneHune u onrcanue NpU3HAKOB MPOTEKAHUS
XUMHYECKHUX PEAKIHA Pa3HBIX THITOB.
4.HaGnroaeHre U OIHMCAaHKUE OMBITOB,
WUTIOCTPUPYIOMINX 3aKOH COXPAHEHHUS MACCHI.
5. O3HaKOMJICHHE C MOJICTISIMU aTOMOB M MOJICKYJI.

Boruucienus
— OTHOCHUTEJIbHOM MOJIEKYISIPHOM MacChl BEILIECTB,
MOJISIPHOM Macchl, MacChl BEUIECTB U KOJIMYECTBA
BEIICCTBA;
— MAacCCOBOH JIOJIM XMMHYECKOI'0 JIEMEHTA I10
dhopmyne coennHEHNS;
— TpocTeiei opMyIIbl BEMIECTBA IO MACCOBBIM
WJIA MOJIBHBIM JOJISIM 3JICMEHTOB;

YHUCJIC I/IHTepHeTa




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe coep:kaHue

OCHOBHEBIE BUABI 1eATEJILHOCTH
ol0yyammmuxes

M0 yPaBHEHUSAM XUMHUECKON PeaKkLUu: KOJINUECTBa
BEILIECTBA, MAcChI 110 H3BECTHOMY KOJIIMYECTBY
BEIIIECTBA, MacCe PEarcHTOB MM NPOJYKTOB
peakuuu

Pasnen 2. BaxkHeiilne npejacTaBuTe1d HeOpraHuyeckux Beulects (46/61 1)

Tema 3.
Bo3nyx.
IlonsiTHe 0 razax.
Kucaopoa. Oxcuabt
(14/19 4)

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. [lonsrue
0 razax. 3akoH ABoraapo. MonsipHbIii 00bEM Ta30B.
OtHocuTeNbHasl MJIOTHOCTH Ta3oB. OmnpeneneHue
OTHOCHTEIIFHON MOJIEKYIISIPHOM MAaccChl
ra3o00pa3Horo BeIllecTBa 1o W3BECTHOH
OTHOCUTENIbHOU MIOTHOCTH. OOBEMHBIC OTHOIICHHUS
ra30B MPU XUMUYECKUX PEAKIUSIX.

Kucnopog — »dIeMEHT H MPOCTOE BEIIECTBO.
Haxoxxnenne kuciopona B mpupoje, Gpusndeckue u
XUMHUYECKHE CBOWCTBA (peakuud TOPEHHS H
okucienus). lIporecchl OKHCIIEHUS B KHBOM
npupoge. Oxcunel. IlpuMeHEHHE  KHCIOPOIA.
Crioco6bI mOTy49eHus: KUCIopoaa B JabopaTopuu U
MpOMEBIIIIeHHOCTH.  [loHSATHE O  Katammzarope.
Kpyrosopor kucnopoga B mpupoae. O30H —
aoTponHas Moaudukanus kuciopona. O30HOBBIN
cioii. Pazpyienrue 030HOBOTO CJ10s1.

TertoBoit 3 HeKT XUMUIECKON PeaKITuH,
TEPMOXUMHUYECKHUE YPAaBHEHHUS, SK30- U SHJO-
TepMuaeckue peakiun. Tormmso. Miconb3oBanue
VTJIsl ¥ MeTaHa B Ka4eCTBE TOIUIMBA. 3arps3HeHNE
Bo3ayxa. [lonsTre o mapHUKOBOM 3 dekre.

m PackppIBaTh CMBICT H3y4aeMbIX IOHATUHI U
MIPUMEHSATh 9TH NOHATUS NIPH ONUCAHUH
CBOMCTB BEILECTB U UX IPEBPALICHUMN.

m XapaxkTepu30BaTh (OMHUCHIBATH) COCTAB
BO31lyXa, pU3NYECKUE U XUMUYECKHE
CBOMCTBa KHCJIOPOJia, CIIOCOOBI €T0
MOJy4eHHUs, IPUMEHEHHE U 3HaUEHHE B
HPUPOJIE U )KU3HHU YeJIOBEKa.

m CpaBHUBAThH pPEaKINU TOPEHUS U
MEUIEHHOTO OKHCIICHHS.

m CoGupatb nprOOp 1Sl OTYHEHUsI
KHCIIOPOAA.

m Pacnio3HaBaTh ONBITHBIM IyTEM KUCIOPOL.

m Mcnonb30BaTh XUMUUECKYIO CUMBOJIHUKY AJIS
cocTaByieHHs (pOPMYIT BEIECTB, MOJIEKYIIAP-
HBIX YPaBHEHHH XMMUYECKUX PEaKIUH C
y4JacTHEM KHCIIOpo/a.

m OOBACHATH CYIIHOCTh SKOJIOTHYECKHIX
mpobJeM, CBA3aHHBIX C 3aTrPsI3HEHHEM
BO3IyXa.

m CienoBarh npaBuiiaM 0e30MacHoi paboThl B




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe coep:kaHue

OCHOBHEBIE BUABI 1eATEJILHOCTH
ol0yyammmuxes

JdeMoHcTpauuu
1.KauecTBeHHOE oOmpeneneHne
MIOMOIIH TICIOMIEH JIyIHHKH.
2.KonnuecTBeHHOE OINpeaeNieHle COAepKAHUA
KHCJIOPO/a B BO3JyXe€.
3.Ilomyyenne, coOupanue 1 U3y4eHUE CBOUCTB
KHCIJIOPOAA.
4.HabmoneHne B3auMOACHCTBUS BELIECTB C
KHCIJIOPOIOM U YCIIOBHM BOSHUKHOBEHHS U TIpe-
KpaIIEeHHUs TOPEHHS.

KHCIIOpoJa IpHU

JlabopaTopHble M

Jlabopamopmubwiil onvim
O3HakoMIieHHE ¢ 00pa3liaMu OKCHIOB U OIMCaHUE UX
CBOICTB.

Ilpaxmuueckas paboma

Ne 3. [Nomyuenne u coOupaHue KHCIOPOAa,

H3y4CHHE eT0 CBOMCTB.

NnpakTuyeckue  padoThl

Bobrunciaenust
— 00BEMa, KOJIMYEeCTBa BEIIECTBA Ta3a 1Mo
M3BECTHOMY €TI0 KOJIMYECTBY BEIIECTBA, 00BbEMY;
— OTHOCHTEJIbHOM MJIOTHOCTHU T'a30B;
— OTHOCHTEJILHOM MOJIEKYJISIPHOM Macchl ra3a 1o
HW3BECTHON OTHOCHUTEIIbHOM MJIOTHOCTH;
— 00BEMOB Ta30B [0 YPABHEHUIO XUMUYIECKOM
peakuuu;
— TI0 YpaBHEHHUSM XUMHYECKOW peaKInu:
KOJIMYECTBA BEIIeCcTBa, 00bEMa, MacChI 1O
W3BECTHOMY KOJIMYECTBY BellecTBa, 00bEMY, Macce

JTa00PaTOPHH MPU HCIIOIb30BAHUT
XMMHUYECKOI Mocy sl B 000PyIOBaHUS, a
TaKOKe MPaBWIaM 0OpaIIeHNs C TOPIOYIMHU
BEIIECTBAaMU B OBITY.

m [[1aHUpOBaTH U OCYLIECTBIATH HA IPAKTHKE
XMMHYECKHE SKCIEPUMEHTBHI, IIPOBOIUTH
HaOIONCHNS, AETaTh BEIBOABI MO PE3yJb-
TaTaM HKCIIEPUMEHTA.

® BEUncIaTh KOMMYEcTBO BEIecTBa, 00bEM
raza no ¢gopmymnam. [IpoBoanuTs pacaérs
10 YPaBHEHMAM XMUMHUECKUX PEAKIIUH:
KOJIMYeCTBa, 00bEMa, MacChl BEILIECTBA 110
U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WM MPOTyKTOB
peaxIuu.

m Y4acTBOBaTh B COBMECTHOU paboTe B mape
WJIN TPyTIIE.

m BricTpanBath pa3BépHyTHIE TNCHMEHHBIE U
YCTHBIE OTBETHI C ONOPOii Ha HpOpMaUio
13 yueOHUKA U JPYTUX HCTOYHUKOB, B TOM
yucie MHTepHeTa.




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe coep:kaHue

OCHOBHEBIE BUABI 1eATEJILHOCTH
ol0yyammmuxes

PEAarcHTOB MJIKM IPOAYKTOB PCaKIIH.

Tema 4. Bogopoa.
IousiTHe 0 KUCTIOTAX H
cosx (6/8 u)

Bonopon — sneMeHT u npocroe Bemectso. Ha-
XOXJIEHHUE B IpUpoje, PU3HIECKUEe U XUMUIECKHE
CBOICTBa (Ha IPAMEpE B3aUMOIEHCTBHS C
HEMeTaJlJIaMH ¥ OKCUIaMH METaJJIOB), IPUMEHEHHE,
croco0Obl onyueHust. Mcnonbp3oBaHue BOAOPOa B
KayecTBE TOILINBA.
IToustue o kuciaoTax u cojax. CocraB KHCIOT U
coJIeii.
JdeMoHncTpanuu
ITonyuenue,
BOAOpPOJA.
I'openue Bogopona.
BsanmonetictBue Bomopoaa ¢ okcunom menu(Il).

CO6I/IpaHI/I€ n pacno3HaBaHUC

JlaGopaTopHble U MPaKTHYeCKUE PadoThI
Jlabopamopuwiii onvim
BzaumonelicTBue KUCIOT ¢ METAJIJIaMU.
Ipaxmuueckasn paboma
[MomyueHne u codupanue BOAOPOAA, H3YUYCHHE €TO
CBOMCTB.

Boruuciienus
00BEMa, KOMYECTBA BEIIECTBA ra3a M0 U3BECTHOMY
€ro KOJIMYECTBY BEIECTBA WIH 00BEMY;

00BEMOB Ta30B MO YyPaBHEHHIO XHUMHYECKOH
peaKiuu;

[0 YPaBHEHMSAM XMMUYECKOH peakiuu: KOJIU4YecTBa
BeIleCTBA, 00BEMA, MacChl 10 H3BECTHOMY

m PackpbIBaTh CMBICT U3y4aEMBbIX TIOHATUN U
TIPUMEHSATH TH MOHATHUS IPU ONHUCaHUU
CBOWCTB BEILIECTB U UX MPEBPALICHUI.

m XapaxkTepu30BaTh (ONMUCHIBATS)
¢dusnyeckre 1 XMMHYECKUE CBOWCTBA
BOJIOPOZA, CIIOCOOBI €r0 MOIYIEHHS,
IPUMEHEHUE, COCTAaB KUCIIOT U COJICH.

CoOupatb prbOp IS OTYyIESHUS

BOJIOPOJA.

[Tonyuars, coOupaTh BOJOPO, TPOBEPSITH

Ha YHCTOTY M JIOKa3bIBaTh €r0 HAJIMYHE.

Hcnonb30BaTh XUMHYECKYHO CUMBOJIUKY JIJIsI

cOCTaBJIeHUsI (POPMYJI BELIECTB, MOJIEKYJISIP-

HBIX YPAaBHEHHMH XMMUYECKUX PEAKIUH C

y4acTHeM BOAOPOAa.

CrenoBath npaBuiaM 0€30MacHON pabOTHI B

71a00paTOPHH NIPH UCIIOTb30BAaHUHT

XMMHUUECKOI OCy/Ibl 1 000pyI0BaHUs,

a Taroke MpaBuiIaM 0OpalleHus! ¢ TOPIOYUMHU

BEIIIECTBAMH B OBITY.

[TranMpoBaTh U OCYIIECTBISATH Ha IPAKTHKE

XMMHUUYECKHE SKCIEPUMEHTBI, TIPOBOJIUTH

HaOJI0ICHUSI, [Ie1aTh BBIBOJIBI [0 Pe3yJib-

TaTaM SKCIIepUMEHTa.

m Y4acTBOBaTh B COBMECTHOH paboTe B mape

WM TPYTIIE.

m BricTpanBarh pa3BépHyTHIE TUCHbMEHHbIE




TemaTuueckue 0J10KH,

YueOHoe coep:kaHue

OcHoBHBIE BUIBI 1eATEJIbHOCTH

TeMBbI ol0yyammmuxes
KOJIMYECTBY BEIIECTBA, 00BEMY, Macce pearcHTOB U YCTHBIC OTBETHI C OMTOPOW Ha
WITK [IPOJIYKTOB PEaKIHU uHpopMaNHUIO U3 yueOHUKA U JPYTHX
HCTOYHHKOB, B TOM umcie MHTepHeTa
Tema 5. Boaa. m PackpriBaTh CMBICIT U3Y4aeMbIX MTOHATUH U

PacrBopsl. Ilonsitue 00
ocHoBaHusx (12/18 4)

dusnyeckue cBOKWCTBA BOABL. Bona B mpupoze.
AHanu3 ¥ CUHTE3 — METObI U3yUYEeHHUs COCTaBa
BOJBL.

XUMHYecCKHe CBOHCTBA BOABI (peakuuy ¢ Me-
TaJJlaMH, OKCHJIAMH METaJIOB U HEMETAJLIOB).
CocraB ocHoBanuil. [ToHsaTHE 006 HHIMKATOPAX.
Bopna xak pacteopurens. PactBopsl. PacTBopumocTs
BeLIECTB B BoJie. HachlllleHHbIE U HEHACBILIICHHEIE,
KOHIIEHTPUPOBaHHBIE U Pa30aBICHHBIE PaCTBOPHI.
@DakTopsl, BIUAIOUINE HA PACTBOPUMOCTD TBEPABIX U
ra3o00pa3HbIX BemecTB. COCOObI BEIpaXKeHUS
KOHIIEHTPalll PacTBOPOB: MaccoBas A0JIA

PacTBOPEHHOTO BEIIECTBA, MOJISIPHAS KOHIIGHTPALUS.

Pounb pacTBOpOB B ipUpoe U KU3IHHU YEIIOBEKA.
KpyroBopoT BoasI B ipupoe. 3arps3HeHIe
MPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOHBIX
BOI.

JeMoHcTpanun
1. DneKTpoyn3 BOIBL, CHHTE3 BOJEL.
2. B3aumoeiicTBHE BOJBI C METAIUTAMU (HATPUEM H
KaJIbIIEM), C OKCHAaMHU METAJIOB.

HccnenoBanue pacTBOPOB KUCIOT U IEJIOUEH ©
MOMOUIBIO UHAUKATOPOB.
JlaGopaTopHble M MpaKTHYecKUe padoThI

MIPUMEHSTH ITH MOHATUS NIPU ONHUCAHUU
CBOMCTB BEIECTB M MX MPEBPALICHHUH.

m XapakTepu3oBaTh Gpuzndeckue u
XMUMHYECKHE CBOMCTBA BOJBI, €€ pOJIb Kak
pacTBOpUTENI B IPUPOAHBIX MPOLIECCaXx.

m OnpenensaTb paCTBOPUMOCTD BELIECTB,
HOJB3yACh TaONHUIEH PacCTBOPUMOCTH.

m COoCTaBIATh ypPaBHEHUS XUMUYECKUX
peakuuii ¢ yaacTuem BOJIBI.

m CocTaBisaTh GOpPMYJIBI OCHOBaHUI, 1aBaTh
UM Ha3BaHUS; COCTABIATh YPAaBHEHHS
XUMHYECKHUX PEaKIHi ¢ yIacTHeM
OCHOBaHUH.

® OOBSICHATH CYIIHOCTH SKOJOTHIECKUX
npo0ieM, CBSI3aHHBIX C 3arpsI3HEHUEM
TIPUPOJHBIX BOJ, CIIOCOOBI OYMCTKH BOJIBI
OT IIpUMECEN, MepBI TI0 OXpaHe BOJ OT
3arpsa3HEHNS.

AHaM3UpoBaTh HHPOPMAIHIO O BIIMSTHUN
MIPOMBIINIICHHOCTH, CEIIbCKOI0 XO35HCTBA,
TPAHCIOPTA U JIp. HA COCTOSIHUE OKpYXKa-
IOLIeH cpesibl.

m [InaHupoBaTh M OCYLIECTBIATH HA
MIPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MIPOBOANTH HAOJIOEHUS], 1€1aTh BEIBOJIBI




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe coep:kaHue

OCHOBHEBIE BUABI 1eATEJILHOCTH
ol0yyammmuxes

Jlabopamopuvie onvimoi
1. MccnenoBanme 0cOOEHHOCTEH PacTBOPEHUS
BELIECTB C PA3INYHOI PACTBOPUMOCTBIO.
2. IIpuroToBieHe pacTBOPOB C ONpPEAEeIEHHON
MOJIIPHOM KOHLEHTPaLUEl PaCTBOPEHHOTO
BELIECTBA.
Ipaxkmuueckas paboma
Ne 5. [IpuroroBieHre pacTBOPOB € ONpeaeIEHHOMN
MaccCOBOI1 Jj0ell paCTBOPEHHOTO BELIECTBA.
[Ipurorosnenue pacTBOPOB € ONPEACIEHHON
MOJISIPHOM KOHLIEHTpaLueld paCTBOPEHHOTO
BEIIECTBA.

Bbruncienus
— C HCHOJb30BaHUEM MOHATUS «MACCOBAst OIS
BELIECTBA B PACTBOPEN;
— C UCTIONB30BAaHUEM MOHATHS «MOJISIpHAs
KOHIIEHTPalUsl paCTBOPEHHOTO BEILECTBAY;

C HCITOJIb30BaHUEM IPa(hUKOB PACTBOPUMOCTH JIJISt
pacy€ToB paCTBOPUMOCTH BEILIECTB

10 pe3yIbTaTaM SKCIEPUMEHTA.

m [IpoBoANTH BEIYMCIICHHS C IPUMEHEHHEM
TIOHATHS «MaccoBas JIOJISI BEIIECTBA B
pacTBope».

m Y4acTBOBaTh B COBMECTHOM paboTe B mape
WJIN TPYTIIE.

m BeicTpauBath pa3BEpHYTHIE TNCHMEHHBIE
U YCTHBIE OTBETHL C OIIOPOI HA
“HPOPMALUIO U3 YICOHMKA U APYTUX
HCTOYHHKOB, B TOM 4ncie MHTepHeTa.

m [IpoBOAUTH IPOEKTHO-HMCCIIEIOBATENbCKHE
paboTHI 10 U3y4aeMol TeMe.

Tema 6. OcHOBHBIE
KJIACChI
HEOPraHUYeCKUX
coequHenmii (14/16 4)

Knaccugukanus HeoOpraHMIeCKUX COSAMHEHUH.

OKCHBL: COCTaB, KIIACCH(PHUKALIUS:
coneoOpasyromue (OCHOBHEIC, KHCIIOTHEIC,
am(poTepHBIE) U HECOIEOOPa3yIOIIHE;
MEXIYyHApOIHast HOMEHKIIATYpa U TPUBHAJILHBIE
Ha3BaHUs OKCUIOB. [loryueHre U XUMHYECKIE
CBOWCTBA KUCIIOTHBIX, OCHOBHBIX U aM(DOTEPHBIX
okcuoB. Haxox/eHne B IpuUpo/ie U MpuMeHEHHe.

|| PaCKpBIBaTB CMBICJI OCHOBHBIX
XUMHYECKHUX TMOHSITUH, WIUTIOCTPAPOBATh
WX B3aHMOCBSI3b H IPUMEHSITH 3TH
TIOHATHA IIPU OITMCAHUUN CBOWCTB BCIUICCTB
U UX [IPEBPALIEHU.

] Knaccugumnuposats n3ydaemeie
BEILIECTBA 10 COCTAaBY U CBOMCTBaM. W
CocTaBisaTh GOPMYITBI OKCUAOB, KUCTIOT,
OCHOBAHHUH, COJICH M Ha3bIBATh HX IO




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe coep:kaHue

OCHOBHEBIE BUABI 1eATEJILHOCTH
ol0yyammmuxes

ITonsTue 0 rUApPOKCHIAX — OCHOBAHMSX U
KHCJIOPOACOAepKAIUX KUCI0Tax. KuciaoTs!.
Knaccudukarus kucnot. MexryHapoaHas
HOMEHKJIaTypa U TpUBUAJIbHbIE Ha3BaHUS

KHUCI0T. PU3nyecKre U XMMUYECKHE CBOMCTBA
KHUCIIOT (B3aUMOJEHCTBHE C METAIJIaMH, OCHOBHBIMH
OKCHJaMH M OCHOBaHHUSMHU).

Psan aktuBHocTn MetaninoB H. H. bexerosa.
[Tonyuenue kucnot. Kuciotsl B mpupose,
MIPUMEHEHUE BAKHEHIIIUX KUCIOT.

OcHoBanus. Kinaccupukaryst oOCHOBaHHN: METOYH U
HEPaCcTBOPHMEIC OCHOBaHMA. MexXIyHapoIHAas
HOMEHKJIATypa W TPUBUAIEHBIC Ha3BaHHS
ocHoBaHui. [1[€moun, MX CBOMCTBA U CITIOCOOBI
mony4yeHus. HepacTBopuMBble OCHOBaHUS, UX
CBOWCTBA M CLIOCOOBI IOYYICHUS.

TTonsiTue 06 aM@oTepHBIX THAPOKCUAAX (HA
MIpUMepe THAPOKCHIOB IIMHKA W aJJFOMUHUS):
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE C
KHCJIOTAMH U IIEJI0YaMH) U MOTyYCHHE.
IIpumeHeHne BaKHENIIUX OCHOBAHUIM.

Coumu (cpenHue, KUCIIbIe, OCHOBHBIE, IBOIHEIE).
MexayHapogHas HOMEHKIATypa U TPHBHAIbHEIC
Ha3BaHUA coiell. DU3NUeCKue U XUMUIECKUe
CBOMCTBa coJiel (B3auMOAecTBIE CPEAHUX COsleil ¢

MEXIyHApOAHOH HOMEHKIIAType.

] Xapaktepu3oBaTh 00mTIC
XUMUYECKHE CBOMCTBA U3YUYEHHBIX KIACCOB
HEOPTaHMYCCKUX BEIECTB, 0COOBIC CBOMCTBA
HX BaXXHEUIINX NPEICTaBUTENIEH, UX
[OJIy4YE€HUE U IPUMEHEHHE.

[ CocTaBisITh MOJNIEKYJISIPHBIE
YpaBHEHUSI PEAKIUH, HIUTFOCTPUPYIOIIUX
XUMHYECKIE CBOMCTBA M CIIOCOOBI IOTYICHUS
BEIIIECTB M3YUCHHBIX KJIACCOB/TPYIIIL, a TaKXKe
MOATBEPKIAIOIINX TEHETHUECKYIO CBS3h
MEX1y HUMH.

[ [Iporno3upoBaThk CBOMCTBA BELIECTB
Ha OCHOBE OOIIMX XMMHUYECKUX CBOUCTB
M3YYCHHBIX KJIaCCOB/TPYIII BELIECTB, K
KOTOPBIM OHU OTHOCSTCS.

m [Ipon3BOAUTE BBIUKCIIEHUS 110
YPaBHEHUSM XUMHUYECKHUX PEaKIIUH.

m [[naHupoBaTh U OCYIIECTBIATH HA MPAKTUKE
XUMHUYECKHUE SKCIIEPUMEHTHI, POBOJIUTH
HAOIIOICHUS, IENIATh BEIBOJIBI TI0 PE3YIIb-
TaTaM SKCIIEPUMEHTA.

m Y4JacTBOBaTh B COBMECTHOM paboTe B mape
WJIU TPYIIIE.

m BricTpanBath pa3BEpHyThIE MMCEMEHHBIE U
YCTHBIE OTBETHI C OTIOPO Ha HH(POpMAITHIO
13 y4eOHUKA U JPYTUX UCTOYHHUKOB, B TOM
yuciie MuTepuera
[




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe coep:kaHue

OCHOBHEBIE BUABI 1eATEJILHOCTH
ol0yyammmuxes

MeTaJUlaMU, KUCIOTaMH, IEJI0YaMH U COJISIMHU).
[lonyuenue coneit. Haxoxnenue B npupoae u
NIPUMEHEHNE BAXKHEHMILINX COJEH.
I'enernueckas cBsI3b MeXy KJIacCaMu
HEOPraHMYECKUX COCAUHEHHH.

JdemoncTpanuu
1.00pas3Iel HEOPraHMIESCKHUX BEIISCTB PA3IMIHBIX
KJIACCOB.
2.00BITH, WUTIOCTPUPYIOIINE XUMUYECKHE
CBOICTBA KJIACCOB HEOPTAHUYECKUX BEIECTB.
3.OmBITHL, IEMOHCTPUPYIOIINAE TEHETHICCKIE CBSI3U
MEX/1y BEIIeCTBAMHU, COCTABISIOUTUMHU
TeHETUYECKHE PAJIBI MeTallsla M HeMeTajlla: TOpeHue
KaJbIUs (Cephl) B KHCIOPOJIE, pACTBOPEHHE
00pa3yromierocst OKCHUaa B BOJIC M UCTIBITAHUE
MOJIy4€HHOTO PacTBOpPa MHAUKATOPOM.
4. KonnyecTBeHHOE U3y4UeHHUE PEaKIH
HEUTpaIu3alum.
5.CpoiicTBa aM(POTEPHBIX OKCUIOB U THIPOKCHIIOB.

JlaGopaTopHble M IpaKTHYECKHE PadOThI
Jlabopamopnvie onvimol

1.Ompenenenue pacTBOPOB KUCIIOT M ILEJIOYEH C
IIOMOIIBIO HTHAUKATOPOB.

2./3y4enne B3aMMO/ICHCTBHS KUCIIOT C METAJUIAMH,
peakuuii HelTpanu3auu.

3.B3aumoieiicTBie pacTBopa CEpHON KHCIOTHI C
okcuaom meam (IT).

4. Tlony4yeHne HEPACTBOPUMBIX OCHOBAHHH.




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe coep:kaHue

OCHOBHEBIE BUABI 1eATEJILHOCTH
ol0yyammmuxes

5. BzaumopeiicTBHEe HEPACTBOPUMBIX OCHOBAHHUH C
KUCJIOTaMH.

6. Pasnoxxenue runpokcuna menu(Il) mpu Ha-
TpEBaHUM.

7. BbITecHEeHHE OTHOTO MeTalIa JPYTUM H3
pacTBOpa COJIHL.

8. BsamMoneilcTBHE THUAPOKCHIA LIHKA C
pacTBOpaMu KHUCJIOT U 1IEJI0Yei.

9. CnocoOBI TOTY4IeHHUS CONEH.

Ilpaxmuueckas paboma

Ne 6. Perenue skcriepuMeHTaIbHBIX 33/1a4 110 TEMe

«OCHOBHEBIE KJIaCChI HEOPraHn4CCKux COGHHHGHHﬁ)}.

Bobruncienust
— [0 YpaBHCHUAM XUMHUYECKOH peaKkuuun:
KOJIMYECTBA BEIIEeCTBa, 00BEMA, MAaCChI 1O
W3BECTHOMY KOJIMYECTBY BellecTBa, 00BEMY, Macce
pEeareHToB WK NPOAYKTOB PEAKLUH;
MAaccChI MPOYKTa PeaKkiluy Mo U3BECTHOM Macce
OJJHOI'O U3 UCXOJHBIX BCIICCTB, B3ATOI'O B BUJIC
pacTBoOpa, coAepKallero OonpeAeNEHHYI0 MaCCOBYIO
JIOJII0 PACTBOPEHHOTO BEIIECTBA

Paznen 3. Ilepuoguyeckuii 3akon u [lepnoauyeckas cucrema xummudeckux 3aemenToB J. U. Menneneesa.
m CTpoenue aToM0OB. XuMHuecKkas cBfi3b. OKHCIMTEIbLHO-BOCCTAHOBHUTE/IbHbIE peakunu (26/34 u)

Tema 7.
Iepuoanueckuii
3aKOH 1
Ilepuoanyeckas

[TepBblie MOMBITKY KIIaCCH()UKAINY XUMHICCKUX
aeMeHTOB. [IoHATHE O TpyIIax CXOIHBIX
2JIEMEHTOB (IEOYHBIE U MET0YHO3EMENbHBIC
METAaJUIbI, TaJIOTCHBI, UHEPTHEIC (OJIaropoTHBIC)
raspl. DJIEMEHTBI, KOTOPbIE 00pa3yroT aM(OoTepHbIE

m PackpbIBaTh CMBICI U3y4aeMbIX MOHATUH U
Ilepuoauueckoro 3akoHa.

m KiraccudunmpoBars n3ydaemplie
XUMHUYECKHUE DJIEMEHTHI U BEIIECTBA 110
COCTaBY M CBOMCTBaM.




TemaTuueckue 0J10KH,

YueOHoe coep:kaHue

OcHoBHBIE BUIBI 1eATEJIbHOCTH

TeMBbI ol0yyammmuxes
CHCTEMAa XMMHYECKHX OKCHIIBI U TUAPOKCHJIBI. m XapakTepu3oBaTh 00IIHe U
3JIEMEHTOB ITepuonnueckuii 3akoH. OTKphITHE [Teproande- OTJINYUTEbHbIC TIPU3HAKHU METOTHBIX

J. U. Menneneena.
Ctpoenne atoma
(14/18 1)

CKOro 3akoHa. Ilepuonnyeckas cucteMa XuMH-
yeckux sneMenToB Jl. . Mennaeneena.
KopoTkomneprogHast ¥ JTUHHOTICPUOAHAST ()OPMBI
[lepnoauueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB
A. U. Menneneesa. [lepuoas! u rpymmsl (A- u b-
TPYIIIBI).

OcHOBHBIE CBEJICHUS O CTPOEHUU aTOMOB. CocTaB
aTOMHBIX si7ep. COBpEMEHHOE ONpEAETICHUE
TIOHSITHUS «XUMHYECKUH eMeHT». M30Tombl Kak
Pa3HOBUIAHOCTH aTOMOB XUMUYECKOTO DJIEMEHTA.
PannoakTUBHOCTE. DHAEKTPOHBI.

DneKkTpoHHas OpOUTah. JHEPTEeTHICCKHE YPOBHU U
MOJlypOBHU atoma; S-, p-, d-opOuranm.
DNeKTpOHHbIE KOH(UTYpaIMK U DJIEKTPOHHO-
rpadudeckue GopMyisl aTOMOB. OU3MUECKUIA
CMBICH MTOPSAKOBOTO HOMEpa, HoMepa Iepuoa u
rpymnmsl a1emMerTa. CTpoeHue 3IeKTPOHHBIX
0005109€K aTOMOB HEPBHIX 20 XMMUYIECKHX J1e-
MeHTOB [lepunoauueckoit cucremst J. Y. Men-
JiefieeBa: pacipe/esieHle IeKTPOHOB M0
SHEPTeTUYECKUM YPOBHSIM, OTYPOBHSAM U
opouransm. ®uzndecknii cmpica [lepuoamaeckoro
3aKOHa.

3aKOHOMEPHOCTH M3MEHEHHS pajinyca aTOMOB
XAUMHWYECKHUX 3JIE€MEHTOB, METAUTMUECKUX U
HEMETaNINYEeCKUX CBOMCTB IO TpyHIaM U

METaJUIOB, TaJIOTCHOB, HHEPTHBIX
(67aropoIHBIX) Ta30B.

m CoOTHOCUTH 0003HAUECHHUSI, KOTOPBIE

nmeroTes B [leproamueckoii cucreme
XAMHYECKHUX 3JIEMEHTOB, C YHCIOBBIMA
XapaKTePUCTUKAMU CTPOCHHS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apsiy
sIpa, 00IIee YUCIIO IIEKTPOHOB U
pacnpesieneHue Ux 1o 3IeKTPOHHBIM
CJIOSIM).

m OOBACHATH CBS3b MOJIOKEHHS dJIEMEHTA B

[leproandeckoii cucreme ¢ cocTaBoM
aToMa, pacIpeieiIeHHEM JIEKTPOHOB 10
SHEPreTUYECKUM YPOBHSM, OTyPOBHAM U
OpOuTaIAM Y aTOMOB HEPBBIX YETHIPEX
HEPHOJIOB.

® MozenupoBarb CTpPOEHUE aTOMa,

SHEPreTUUECKUX YPOBHEN U MOLypOBHEN
TIPY TIOMOIIH PUCYHKOB, 3JI€KTPOHHBIX
KOH(HUTypaIyii ¥ 3JEeKTPOHHO-
rpadudeckux Gopmyi.

m OOBIACHATE 06IIII/I€ 3aKOHOMEPHOCTHU B

WN3MEHEHHH CBOMCTB XMMUYECKUX
3JIEMEHTOB (M3MEHEHHE PaJIyCOB aTOMOB,
JIEKTPOOTPHULIATEIEHOCTH, BaJICHTHOCTH)
U MX COCAMHEHUI B IpeJiesiaX MajbIX
TICPHOIOB




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe coep:kaHue

OCHOBHEBIE BUABI 1eATEJILHOCTH
ol0yyammmuxes

nepuoaam. M3MeHeHune cBOMCTB COeTMHEHU I
XAMHWYECKHX JIEMEHTOB B IIEPHOAAX U TPYIIIax.
XapaKTepHUCTHKa XUMHYECKOTO AJIEMEHTA 10 €T0
nosioxkeHuro B Ilepuonuueckoit cucreme /. 1.
Menaeneena.

3nauenue [lepuonndeckoro 3akona u Ilepuoau-
YECKOH CHCTEMBI XHMHUECKHUX DJIEMEHTOB IS
Pa3BUTHS HAYKU U MPAKTUKHU.

J. 1. MenneneeB — y4€HbIN U IpaskJaHUH.

JdemoncTpauuu
Tabmuna «[lepnomudeckast cucTeMa XUMAYIECKIX
anemeHToB [[. . MenaeneeBay.

JladopaTopHble M MPpaKTHYecKHe PadoThI
JlabopamopHule onvimul
1. O3nakomiieHHe ¢ 00pa3aMu METalIOB U
HEMETaJJIOB.
MopaenupoBanue noctpoenus Ilepuonnyeckoit
cucremsl J1. 1. MenneneeBa

Y TJIaBHBIX HOATPYII C YIETOM CTPOCHHUS
HX aTOMOB;

m XapaKkTepu30BaTh XUMHYECKHE HIIEMEHTBI
NIEPBBIX TPEX NIEPUOJOB, KAJIUM, KAIBLUNA U
HX COEUHEHUS T10 MOJIOKEHHIO B
Ilepuoguueckoii cucreme
. U. Mennencena.

m [IporHo3upoBathk CBOMCTBA XUMUYECKUX
JJIEMEHTOB

B U X CO€AMHEHHNH HA OCHOBAaHUH
3akoHoMepHocTeil [lepuonuueckoi
CHCTEMBI XUMUUECKUX JIEMCHTOB.
Hcnons3oBath nH(pOpMannoHHo-
KOMMYHHUKaIroHHbIe TexHonorun (MK T)
JUIS CO3JaHMs MOJIeleil, MOATOTOBKU
Mpe3eHTalNH, TOKJIAZ0B U IPOEKTOB IO
TEME.

m Y4acTBOBaTh B COBMECTHOM paboTe B mape
WIN TPYIIIIE.

m BricTpanBath pa3BEpHyThIE NHUCEMEHHBIE
U YCTHBIE OTBETHI C ONOPON Ha
nHpOpPMaNHNIo U3 y4eOHNKa U APYTHUX
HMCTOYHHKOB, B ToM uncie MHTepHeTra

Tema 8. Xumuueckast
cBA3b. OKHCJINTEIbHO-
BOCCTAHOBHTEJIbHbBIE
peaxuuu (12/16 4)

DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX JIEMEHTOB.
XumMmudeckas CBSI3b. BUIBI XUMHUECKO CBA3U:
KOBaJICHTHAS MOJIAPHAs CBSI3b, KOBAJICHTHAS
HETOJISIPHAS CBSI3b, HOHHAS CBSA3b. MeXaHU3MBbI
00pa30BaHus KOBAJICHTHON M MOHHOU CBS3U.
DJIEKTPOHHBIE U CTPYKTYPHBIE POPMYJIBI BEIIECTB.

m PackpbIBaTh CMBICT M3y4aeMbIX MOHATUH U
NIPUMEHATH 3TU IOHATHUS IIPU OIIUCAHUU
CBOICTB BEILECTB U UX IPEBPALICHUMN.

m OnpenensaTs BU XUMHIECKON CBS3H B
COEJIMHEHUH.

m YMeTh 00BSICHSITh IPUYMHHO-




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe coep:kaHue

OCHOBHEBIE BUABI 1eATEJILHOCTH
ol0yyammmuxes

Katuonsl u annonsl. Kpucrannuueckue u
amopdHbIe BeriecTBa. THIIB KPUCTAIUTHIECKIX
pemeToK: HOHHAs, AaTOMHAS W MOJICKYJIIpHas — U
UX XapaKTEPUCTHUKU.
IIprunHbEl MHOTOOOpa3Us BEUICCTB, 3aBUCHMOCTh
CBOWCTB BEIECTB OT COCTaBa U CTPOCHUSL.
Crenensb okucienus. Onpenenenye cTeneHen
OKHCJICHUS aTOMOB B 6I/IHapHLIX COCAUHCHUAX.
JdemoncTpanuu
1.Moaenu aTOMOB, MOJIEKYII.
2.03HaKOMJICHHE C MOJICISIMHA KPHCTAJLTHUSCKUX
penéTok NoBapeHHOH coun, rpadura, TBEPIOTO
okcuaa yraepozaa (I'Y).
3.OKHCIHTENEHO-BOCCTAHOBUTEIEHBIC PEaKITHH:
TOpEeHHe, PEaKIUK Pa3I0KEHUs, COSTMHECHNUS.

Beruncienus

10 YPAaBHEHUSM XUMHUYECKOU PEAKIUU: KOJIUYECTBA
BeIlecTBa, 00BEMa, MACCHI IO U3BECTHOMY
KOJIMYECTBY BEIlECTBA, 00BEMY, Macce peareHToB
WIM IIPOLYKTOB PEaKLUu;

MpOCTEHIIIel MOIEKYIAPHOH (OPMYIIBI BEIIECTBA T10
U3BECTHBIM MACCOBBIM JIOJIIM 3JIEMEHTOB

CJIEJICTBEHHYIO CBSI3b: CTPOCHUE aTOMOB
BUJI XUMHYECKOM CBSI3U B COEIMHEHUU THUII
KPUCTAJUTHIECKON pemEéTke HrU3nIecKre
CBOICTBa BELIECTBA.

m [IporHo3upoBath CBOICTBa BEIIECTB Ha
OCHOBaHUU 3HAHUH O BUIAX XUMHYECKOI
CBS3M U TUIIAX KPUCTAIIIMYECKUX
PpELIETOK.

MonenpoBaTb CTPOCHUE MOJIEKYJ IIPH

TIOMOLLY PUCYHKOB, MOJEJIEH, 3JIEKTPOHHBIX

U CTPYKTYPHBIX GOpMYIIL.

Hcnonp3oBaTh XUMHUYECCKYIO0 CUMBOJIMKY IJIsA

cocTaBIIeHUS (POPMYIT BEIIECTB,

AJIEKTPOHHOTO OaaHca peaKIIHid.

OnpenensTh CTENEHb OKUCICHUS aTOMOB

XUMHYECKHX 3JIEMEHTOB 10 (opMysiaM U

COCTaBIITH (POPMYIIBI OMHAPHBIX COCIIIHE-

HUH 110 CTENIEHU OKHUCJIEHUS aTOMOB

XUMHNYCCKHUX JJICMCHTOB.

OrnpenensiTb OKUCIUTENb U BOCCTAHOBUTEIb.

PaccTaBnsaTh KO QUIUEHTH B CXeMaXx Mpo-

CTBhIX OKHCIIUTECIIBHO-BOCCTAHOBUTCIIBHBIX

peakiuii METOZI0M DJIEKTPOHHOTO OasiaHca.

HabnromaTe XUMHYECKUE OTBITHI 110 ILIAHY,

AQHAJIM3UPOBATh U JIEJ1aTh BHIBOJBI.

Ucnons3oBate UKT st cozmanust moaenei,

MOATOTOBKH MPE3EHTALNH, JOKIaJOB 110

TeMe.

BricTpauBarh pa3BEpHYTHIEC MMCHMEHHBIE U




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe coep:kaHue

OcHoBHBIE BUIBI 1eATEJIbHOCTH
o0yyammxcs

YCTHBIE OTBETHI C OIIOPO Ha MH(OpManUIo
13 y4eOHMKA U APYTUX UCTOYHHUKOB, B TOM
yucie MaTepHera




9 KNACC

3/4 4 B HeJleJI0, BCETO 102/136 4; 5/10 U — pe3epBHOE BpeM .
3raykoM (*) OTMEUCHBI QTUIAKTHIECKUE SIUHAIBI, BXOAAIINE B COACpKaHNe Kypca, pACCUUTaHHOTO Ha 4 9 B HEZIEIIIO.

TemaTu4yeckue 0JI0KH,
TeMBbI

YueOHoe cogepkaHue

OcHOBHBIE BH/IBI J€SITETbHOCTH
00yYAIOIIUXCH

Paznea 1. BemecTBo 1 xumuueckas peakuus (34/36 1)

Tema 1.
IHoBTOpeHuUe u
yriy6JeHue 3HAHUI 0
Beulecrse (8/8 u)

Crpoenune aromoB. Ilepuoamyeckas cucrema Xwu-
MHUUECKHX JJIEMEHTOB B CBETE TEOPHU CTPOCHHUS aToMa.
[TocnenoBaTeIbHOCTh ~ 3aIOJIHEHUSI  JJIEKTPOHHBIX
opbOuTaieli aToMOB MajbIX IepuoaoB. OcoOCHHOCTH
3aIlOJIHEHHsl  JJICKTPOHHBIX ~ OpOHTajseidl  aTOMOB
Oonpumx  mepuongoB.  CTemeHb  OKHCICHUS |
BAJICHTHOCTh. [lepHOJMYHOCTh HM3MECHEHHS CBOMCTB
XAMHYECKHX  OJJIEMEHTOB M  HUX  COCIUHCHUM
(OKHCITUTENEHO-BOCCTAHOBUTEINILHBIE CBOICTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBa OKCHIOB u
THIPOKCHUJIOB).

CrpoeHnue BemecTBa. Buabl XUMHUYECKOW CBSI3U
(monnas, xoBajeHTHass). OOMEHHBIH H JIOHOPHO-
aKIENTOPHBIM MeXaHWU3M 00pa30BaHUS KOBAJIEHTHOM
CBSI3H. MexMoneKynspHble B3aMMOJCHCTBHUSA
(BomopomHasi cBsi3b, cWibl Ban- nep-Baambca). Twursr
KPUCTATUYECKUX PEMIETOK, OCOOEHHOCTH CTPOSHUS
KPUCTAINIMYECKUX PEMIETOK. 3aBUCHUMOCTH CBOMWCTB
BEILECTBA OT TUMA KPUCTAIMYECKON PEIIETKU U BUIA
XHUMHWYECKOH CBS3U.

m XapaKkTepu30BaTh XUMHUUIECKHE
3IIEMEHTHI NIEPBBIX TPEX MEPUOJIOB,
KaJIUH ¥ KaJbLUH 10 UX
1oJ10’keHuto0 B Ileproauueckoit
cucreme /1. 1. Menneneesa.

m [IporuosupoBate cBOiicTBa
XMUMHYECKHX 2JIEMEHTOB U HX
COEJIMHEHNI Ha OCHOBAHUM 3a-
KoHOMepHocTel Ilepuonnueckoit
CHCTEMBI.

m OnpenensTs B XUMHYECKON
CBSI3M M TUI KPUCTAJUINIECKOI
PELIETKH BEIIECTBA.

m [IporuosupoBaTs cBOWCTBA
BEIIECTB B 3aBUCHUMOCTH OT HX
CTPOCHHUSL.

® YMeTh OOBSICHITh IPUYMHHO-
CJIEZICTBEHHYIO CBSI3b: CTPOCHUE
aTOMOB XMMHYECKOTO 2JIEMEHTA
BHJ| XUMHYECKOH CBS3H B €r0




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

JemoHcTpauuu

1. Monmenn KpUCTAJUIMYECKAX pEMIETOK Heopra-
HHYECKHX BEILECTB.
Bunasr tabnun «Ilepuonudeckas cuctema Xu-

mudeckux 3seMeHToB /. . MenaeneeBay.

COCIMHEHHH THUIT KPUCTAJUTNICSCKOM
peméTky pu3nuecKue cBoicTBa
BEIIIECTRA.

m Vcnonp30BaTh €CTECTBEHHO-HA-
YYHBIE METO/IBI TTO3HAHUS, B TOM
YHCcIIe HAOJI0CHUE, H3MEPEHUE,
MO/JICTUPOBAHKE, IKCIICPUMEHT
(peaybHBIN M MBICTICHHBIH).

m BricTpauBaTh pa3BEpHYTHIE
NHCbMEHHBIE U YCTHBIE OTBETHI C
OIOPO¥ Ha MHPOPMAIIHIO U3
y4eOHMKA ¥ IPYTHX UCTOYHUKOB, B
ToM yncine MHTepHera

Tema 2. OcHOBHBIE
3aKOHOMEPHOCTH
NMPOTEeKAHUS
XUMHYECKHX peaKknui
(14/14 a)

Knaccugpukanuss XUMHYECKMX peaknmuid To pas-
JUYHBIM Tpu3HakaM (0 YHCIy ¥ COCTaBy
YUYacTBYIOIIMX B PEAaKIMH BEIUIECTB, 110 TEIUIOBOMY
3¢ dexTy, M0 W3MEHEHHWIO CTEIEHEHl OKHCIICHHS
XUMHYECKHX D3JEMEHTOB, II0 OOpaTUMOCTH, IO
Y4YacTHIO KaTalnu3aTopa, 10 arperaTHOMY COCTOSTHHIO

pEareHToB).

OneMeHTHI XUMHUYECKOU TEPMOJIMHAMUKU.
OHepreTnka XHUMHYECKHX peaknuid. TemsoBoi
3¢QpeKT XUMHUYECKOW peakuuu. OJK30- W 3H-
JIOTEPMUYECKHE peaxiuu, TEPMOXUMHUUYECKHE
ypaBHeHHs. 3akoH I'ecca u ero cuencTBus.

Brrauciienus mo TepMOXUMHYECKUM YPABHEHHUSIM.

TTonsiTue O CKOPOCTH XUMHYECKOH peakuuu. 3aKoH
JIEACTBYIOIUX Macc. DHeprus akTupamuu. OakTopsl,
BIUSIIONINE HA CKOPOCTh XHMHYECKOH peakIvu.

PackpsIBaTh CMBICIT H3y4aeMBbIX
HOHSTHI U IPUMEHSTH OTH
TIOHSTHS TIPH OTTMCAHUH CBOHCTB
BEIIECTB M UX TPEBPAICHUI.

m Kinaccudunuposars xumudeckne
PeaKIuy Mo Pa3InIHBIM
TIPU3HAKaM.

m OOBACHATH M IPOTHO3UPOBATH
3aBHCUMOCTH CKOPOCTH XUMHU-
YECKOW PeaKIMy OT Pa3IMYHBIX
(axTopoB.

m [Iporao3mupoBaTh BO3MOXKHOCTH
MIPOTEKAHNS XUMUIECKUX
MIpEBpaIleHUH B Pa3IMYHbIX
YCIOBUSIX.

m OnpenensTb OKUCIUTEIb U BOC-




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

[onsarue o xarammse. PepmerTEl. UTHTHOUTOPHI.
[lonsiTne 00 o0OpaTMMBIX M HEOOpPAaTHUMBIX XH-
MUYECKUX peakuusax. IloHATHE O XMMHYECKOM
paBHoBecuu, mnpuHuun Jle [Harense. VYcnoBus
CMEIIEHN XUMHYECKOTO paBHOBecHS. DaKTOpHI,
BJIMAIOMINE HA COCTOAHUE XUMUYCCKOTO0 paBHOBECHS.
IIporHosupoBaHne  BO3MOXKHOCTH  NPOTEKAHUS
XMMHUYECKHUX TIPEBPAIICHUH B PAa3IMYHBIX YCIOBHAX
Ha OCHOBE TIPE/CTaBICHUIl 00 N3yUYeHHBIX JIEMEHTax
XUMHUYECKON KHHETUKU U TepMOZ[I/IHaMI/IKI/I*.
OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE peaxnuu.
OKHCINTETPHO-BOCCTAHOBHUTEIILHBIC CBOWCTBa
XUMHYCCKUX 3JICMCHTOB, 3aBUCHUMOCTh OT 3HAYCHUA

CTETIGHH OKHUCJICHUs. BaxHble OKHCIUTENH U
BoccTaHoBHTEeNW. IlepmanraHar kamust — (Xapak-
tepuctuka). CocraBieHWe ypaBHEHHH OKHCIH-

TCJIbHO-BOCCTAHOBUTCJIIbHBIX peaKL[I/Iﬁ C MHUCIOJIb-
30BaHHEM METOJIa ANIEKTPOHHOTO OanmaHca. CBolicTBa

MPOCTHIX BEMECTB — METAUIOB M HEMETAaJUIOB,

KHCJIOT ¥ COJieii — B CBeTe MpeACTaBiICHUA 00

OKHUCJIIUTCIIBHO-BOCCTAHOBUTCIIBbHBIX peaKume*.
JeMmoHcTpanuu

1. BnusiHMe KaTanu3zaTopa Ha CKOPOCTh XHUMHYECKOH

peaxmuu.

2. TlpuMepbl HEOOPATHUMBIX U OOPATUMBIX PEaKIIUH.
3. CmenieHne paBHOBECHS XUMHYECKOH pPeaKIvy.

JlaGoparopable  u paboThI
Jlabopamopuwiii onvim

I/ISY‘ICHI/IC 3aBUCUMOCTH

TIPAKTHYCCKUE

CKOPOCTH  XUMHUYECKOMH

CTaHOBMTEJH B OKMCIUTEILHO-
BOCCTAHOBHTEIILHOW PEaKIIUH.

m COCTaBIIATh JICKTPOHHBIN OaaHc
PEaKIIHH.

m [Ipou3BOANTD BBIYHCIICHHS IO
XUMHUYCCKUM YPaBHCHUSM.

m [I1aHMpOBaTh U OCYIICCTBIATH Ha
MPAKTHKE XUMHYECKUE
9KCIICPUMECHTBI, IPOBOIUTH
HaOJIIOCHNsI, I€JIaTh BEIBOJIEI 110
pe3yibTaTaM SKCIIEPUMEHTA.

m Y4acTBOBAaTh B COBMECTHO# paboTe
B IIape WK IPYIIIe.

m BricTpauBaTh pa3BEpHYThHIE
IIUCbMEHHBIE U YCTHBIE OTBETHI C
OIIOpO¥ Ha HH(OPMAIIHIO 13
y4eOHHKa U JPYTUX UCTOYHHUKOB, B
ToM umcie MuTtepHera




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

peaKkmu OT Pa3NUYHBIX (akTOpoB. [Ipaxkmuueckas

paboma

Ne 1. Pemienue kcriepuMEHTAIbHBIX 33a71a4 IO TEMeE

«OKHCIUTENEHO-BOCCTAHOBUTEIIFHBIE PEaKITHI.
Boruncnenus
— MO0 TEPMOXHUMHUYICCKOMY YPABHCHHUIO PEAKIIUU:
TEIUIOBOTO A(PPEeKTa XMMUIECKOH peaKinu 1o
KOJIMYECTBY BEIIECTBA, MAacCe WIH 00BEMY
MPOpPEarupoBaBIIero WK 00Pa30BABIIETOCS BEIICCTRA,;
— KOJIMYECTBA BEIIECTBA, MACCHI HIIH 00BEMA
BEIIECTBA 110 H3BECTHOMY TEILIOBOMY (P PEKTY
XAMHUYICCKON PEaKITim;
— MAacChl MPOAYKTa PEaKI[HK [0 U3BECTHOM Macce
OJIHOTO U3 UCXO/IHBIX BEIIECTB, B35ATOrO B BHIIE
pacTBopa, CoAepIKaIiero onpeaeaéHAyo
KOHIICHTPAIIUIO PACTBOPEHHOTO BEIICCTBA

Tema 3.
DJIeKTpoJIuTHYeCKAs
JANCCOLUATIHS.
XuMHYeCKHe peakiuu B
pactBopax (12/14 u)

PacTBOpeHne KaK PU3HKO-XUMUYIECKUAHN IIPOIIECC.
[TonsiTHE 0 TUApaTax U KPUCTAIIIOTUPATAX.
DNEKTPOIUTHI M HEANEKTPOIUTHI. KaTHOHBI, aHHOHBI.
Teopust 2NIEKTPOIUTHUECKON AUcconrauy. MexaHusm
JUCCOLMAIIMY BEILIECTB C Pa3JINYHBIM BUIOM
XUMHUYeCKOH CBsi3u. CUIIbHBIE U CIIa0ble DJIEKTPOITUTHI.
CrerneHp JUCCOIMAIIMN, KOHCTAHTA JUCCOI[AALINH.
Honnoe npoussenenue Boasl. Bogopoausii mo-
KazaTesb. THIUKAaTOPBbI.

DNEKTPOIUTHIECKAS AUCCOITUAITHS KUCIOT, OCHOBAHHIA
M COJIEH.

m PackprIBaTh CMBICT H3y9aeMBIX
MTOHATHH, a TAKIKE CMBICT TCOPUH
AJIEKTPOJIUTHIECKON TUCCOLIMAITNH.

m OOBSACHATH IPHYUHBI 3JICKTPO-
MIPOBOJTHOCTH BOJHBIX PACTBOPOB
BEIECTB; pa3IndaTh cladbie U
CHUJIBHBIC BHGKTpOJ'II/ITBI.

m COCTaBIATh YpaBHCHHUS
JUCCOLUAIMN KUCIIOT, IIeI0Yei 1
COJIEH, TTOJTHBIC U COKpALIEHHBIE
HOHHBIE YPaBHEHUSI XUMHUIESCKUX




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

Peakmunn moHHOTO OOMeHAa. YCIIOBHSA INPOTEKaHUS
peakuuii noHHoro oOmena. [lonHbIE U COKpallI€HHBIC
HOHHBIE YypaBHeHHsI peakuuil. CBoiicTBa KHUCIOT,
OCHOBaHMH ¥ coOJeil B CBeTe IMpeACTaBICHUN 00
3JEKTPOJINTUYECKOW — auccoumanuu. KadecTBeHHbIE
peakuuu Ha uHOHBL. ['maponus coseil. MoHHBIE
YPaBHEHHUs THJIpPOJIM3a cojeil. Xapakrep cpeisl B
BOJHBIX PACTBOPAX COJIEH.

JdemoncTpauuu
1. DnexTpuyeckas IPOBOAUMOCTb PACTBOPOB
BEILECTB; ABM)KEHUE HOHOB B 3JIEKTPUUECKOM IOJIE.
2. OmBITHI, WILTIOCTPUPYIOIINE IPH3HAKH TPO-
TEKaHUs peaKIiii HOHHOTO OOMEHa.
3. OmbITHI O ONPEICACHUIO CPEBI B PACTBOPAX
coneil (XJIopuaa HaTpus, KapOoHAaTa HATPHSL, XJIOPHIA
IIMHKA).

JlabopaTopHble M NPpaKTHYeCKHE PAadOThI
Jlabopamopuyvie onvimoi
1. Peaknuu noHHOTO OOMEHA B pacTBOPax
3JIEKTPOJIUTOB (¢ 00pa3oBaHUEM OCaJKa, BBIJE-
JICHWEM Ta3a, 00pa30BaHUEM BOBI): Cylb(aTa
menu(IT) u ménoun, kapOboHaTa HATPUS U COJITHOM
KHCJIOTBI, peakLUsl HEUTpaau3auuu MEKIY
TUIPOKCHUIOM KaJlMsl U COJITHOM KMCIIOTOH.
2. Vcnonb3oBaHne HHIMKATOPOB (JIaKMyca,
MeTmIopanxa U eHondranenHa) st onpeaeneHus
XapakTepa Cpezibl B PaCTBOpax COJEH.
3. Pacrio3HaBaHMe HEOPraHMYECKHUX BELIECTB C
TIOMOIIBIO KAUECTBEHHBIX PEAKLUI Ha HOHBI.

peaxuuii HOHHOTO 0OMEeHa, KpaTKHe

HOHHBIE YPABHEHUS POCTHIX

peaxKuuii TUAPOIN3a COJIEH.

m [Iporao3mupoBaTh BO3IMOKHOCTH
MIPOTEKAHUS PEAKIUH HOHHOTO
oOMeHa B pa3JINYHBIX yCIOBHSX.

m XapakTepu3oBaTh 00IIUE XUMU-
YeCKHe CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HA OCHOBE
TEOPUU JIEKTPOJUTUIECKOU
JVICCOIIMAITNH; TTOITBEPKIATh
CBOWCTBA MPIMEPAMH MOJIEKY-
JISIPHBIX U MOHHBIX ypaBHEHUH
XUMHUYECKUX PEaKIuil.

m Pemate sKcriepruMeHTaIbHBIE 3a-
JIa49u 110 TeMe.

m [ImaHUpOBaTh M OCYLIECTBIATH Ha
MpPaKTUKE XUMHUYECKHE IKCIIe-
PUMEHTBIL, TIPOBOANTE HAOIIOIE-
HHUSI, JIeTIaTh BBIBOAKI 110 pe3yJIb-
TaTaM HKCTIIEPUMEHTA.

m CrieioBaTh MpaBuiaM Oe30macHON
paboTsI B 1abopaTopuu 1npu
HCTIOJIb30BaHUH XUMHYECKOH 110~
CyIsl M 000pyIOBaHHS.

m [[pon3BoAUTH BBIUUCIIEHUS 110
XUMHUYECKUM YPaBHEHHUSM.

m Y4JacTBOBaTh B COBMECTHOU paboTe
B [ape WM TPYIIIE.

m BricTpauBaTh pa3BEpHYThHIE




TemaTuueckue 0J10KH,

YueOHoe conep:kaHue

OcHoOBHBIE BHUABI 1€ATCJIBbHOCTH

TeMBbI o0yyawmmxcs
Ipaxmuueckue pabomul MMMCHMEHHBIE M YCTHBIC OTBETHI C
Ne 2. Pemienue 3KcliepUMEHTAIBHBIX 33/1a4 10 TeMe OIOPOH Ha MHOPMAIIHIO U3
«CBOHCTBa KHCIOT, OCHOBaHMH M COJeH Kak YUeOHHKA U IPYTUX UCTOYHUKOB
ANEKTPOIATOBY. nHPOPMALINH, B TOM YHCIIE
Ne 3. Pemenne 3KcriepuMEHTAIBHBIX 337a4 110 TeMe WHurepuera
«I"'uaponus coneiy.
Bpruuciaenus
— Macchl MPOJYKTa PeakLUU M0 M3BECTHOW Macce
OJHOTO M3 HCXOJHBIX BCUICCTB, B3JATOI'O B BHUJIC
pactBopa, COJIepKAIIETO OTIpeIeIEHHYIO
KOHIICHTPAIIMIO PACTBOPEHHOTO BEIICCTBA
m Paznen 2. Hemerasibl u ux coennnernns (33/43 1)
m OOBsICHATH 00IIHE 3aKOHOMEP-
Tema 4. OO6mas xapakTepucTrKa HemeTamuioB. OcoO0eHHOCTH

Oo0mas xapakTepucTuKa
XHMHYECKHX 3JIeMeHTOB
VIIA-rpynnsl.
T"anorens (6/8 u)

CTPOEHUS] aTOMOB XUMHUYECKUX DJIEMEHTOB, POCTHIX
BEIIIECTB, aJUTOTPOIUs. OKHACITHTENEHO-
BOCCTAaHOBUTEIIFHBIE CBOHCTBAa HEMETAIIJIOB.
CpaBHUTENbHAS XapaKTEPUCTHKA COSTMHEHUA
HEMETaJLIOB.

OO01mast xapaKTepUCTHKA TaloreHoB. OCOOCHHOCTH
CTPOEHUS ATOMOB 3THX DJIEMEHTOB, UX XapaKTepHbIE
creneHn okucienus. CTpoeHne u Gu3ndecKkue
CBOWCTBA MPOCTHIX BEIIECTB — TaJIOT¢HOB.
XuMuueckue CBOICTBa Ha MPUMEpPE XJIopa
(B3auMOZEHCTBHIE C METATIAMH, HEMETAIIIAMH,
BOZIOH, menodamu). XyiopoBoaopos. ComsHast
KHCJIOTa, XUMUYECKUE CBOICTBA, TIOIy4YCHHUE,
nprMeHeHne. KauecTBeHHas peaknys Ha XJIOPUA-
WOHBL.

HOCTHU B H3MCHEHHUH CBOWICTB
HEMETAaJJIOB U MX COCIMHEHUH B
npezenax MajblX IEPHUOJIOB U
rIaBHBIX noarpymm [lepuoan-
YECKOH CHCTEMBI XUMHYECKUX
AJIEMEHTOB C YIETOM CTPOCHHS UX
aTOMOB.

m [IporuosupoBaTs cBOWCTBA
XUMHUYECKHUX 2JIEMEHTOB — He-
METAJIJIOB ¥ UX COSAMHEHUN Ha
OCHOBaHUU 3aKOHOMEpPHOCTEN
Ilepuoauueckoii CUCTEMBL.

m XapakTepu3oBaTh pU3HUYCCKIE U
XAUMHYECKHE CBOWCTBA MPOCTHIX
BEIIECTB TajJOreHoB (Ha mpumepe
XJIOPA) U CJI0KHBIX BEUIECTB




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

ITonsTHE O KHCIOPOACOAEPKAMIMX KUCIOTaX XJI0pa 1
HX COJISIX.
JleiicTBuE XJI0pa U XJIOPOBOAOPOA HA OPraHU3M

yeloBeka. Baxkueiime XJIOPUJBI U UX HAXOKACHUC B

TpUpoze.

JdemoncTpauuu
1. Ousnyeckre ¥ XMMHUYECKHE CBOMCTBA IaJIOT€HOB
M X COEJIMHEHUH.
2. TlomydeHue XJIOPOBOAOPOIA.

JlabopaTopHble M MPpaKTHYecKHe PadoOThI
Jlabopamopnule onvimul
1. O3nakomuieHHe ¢ 00pa3amMu MPUPOIHBIX
XJIOPUIOB (TaJIOTCHUIIOB).
2. CBOHCTBA CONSTHOM KUCIIOTHL.
3. BbITecHeHHE OJTHUX I'aJIOT€HOB IPYTUMH U3
COETMHEHUH (TaJOTeHUIOB).
4. TlpoBeneHne Ka4eCTBEHHBIX PEAKIIMI Ha XJIOPHUI-,
OpOMUJI- U MOJU/I-MOHBI ¥ HAOJIIOJICHUE [TPU3HAKOB
UX ImpoTekanus. [Ipakmuyeckasa paboma
Ne 4. TlonryueHue CONSAHOM KUCIOTHI, U3y4YEHUE €€
CBOMCTB.

Bruruuciienns
— II0 YpaBHEHUSM XUMHUECKUX PEaKIuil, eclii
OJIMH WX PEareHTOB JIaH B U30BITKE;
00BEMOB Ta30B 110 YPaBHEHHIO XUMHYCCKON PEaKIiH

(x1opoBOIOpOa, XJIOPHIA HATPHS,
KHCJIOPOJICOIEPIKAIINX KUCTIOT
XJIOpa ¥ UX coJieit), cnocoObl
TTONTyYCHHS, TPUMCHEHUE U
3HAYCHHE B MPUPOJIE U KU3HH
YeJIoBeKa.

m OnpenensiTb XJI0pua-, OpoMun- u
HOIU/I-UOHBI B paCTBOPE.

m [TnanupoBartk 1 OCYLIECTBISATH HA
NpPaKTHKE XUMHYECKUE JKCIIe-
PUMEHTBI, IPOBOANTE HaOMFOIe-
HUS, IENIaTh BEIBOJBI IO PE3YIIb-
TaTram dKCIepUMeHTa.

m CrietoBaTh npaBuiiaM 0e30macHOn
paboTH! B TabopaTopuu Ipu
HCTIOJb30BaHUH XUMHYECKOH T10-
CyIsl M 000pyIOBaHHUS.

m Y4acTBOBaTh B COBMECTHOU paboTe
B MaJIOW Tpymre.

m [Ipou3BOANTH BBIYMCIIECHHS IO
XMUMHUYECKUM YPaBHEHUSIM.

m Vcrionb30BaTh NEPHOANIECKYIO
TabnuIy 1 TabJIHIly PacTBO-
PUMOCTH KHCIIOT, OCHOBaHHI U
COJIEH B BOJIE AJIS1 BBINIOJIHEHHUS
3aTaHNM.

m BricTpauBars pa3BépHyThIe
MMMCHMEHHBIE M YCTHBIE OTBETHI C
OIOPOH Ha HHPOPMALIHIO U3
yueOHMKa, CIIPaBOYHBIX MaTepHAaIOB




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

1 IPYTHX HCTOYHUKOB, TPAMOTHO
HCTIOJIb30BaTh N3YUYEHHBIN
MOHATUIHBIN anmapaT Kypca XUMUH,
COIIPOBOKAATH BBICTYIUICHUE
Tpe3eHTaIei

Tema 5.

Oobmas xapakrepu-
CTHKA XMMHYECKHX
3aeMeHTOB VIA-rpynnsl.
Cepa u eé coennHeHust
(6/10 u)

OO0mrast xapaKTepuUCTHKA IIeMeHTOB VIA-TpymIbL.
OCc0oOEHHOCTH CTPOSHUSI aTOMOB ITHX 3JIEMEHTOB, UX
XapaKTepHbIE CTEIIeHH okuciaeHusa. CTpoeHue u
(u3HUIecKre CBOWCTBA IPOCTOTO BEIIECTBA CEPBHI.
AnoTrponHble MOAU(UKAINY CePbl. XUMHUYECKNE
CBOMCTBA cepbl (B3aMMOIEHCTBHE C HEMeTaJIaMH,
MeTaJUlaMH, KOHIICHTPUPOBAaHHBIMH a30THOHN U
cepHoit kucioramu®). CepoBoJ0poOI, CTPOEHHE,
¢du3nyecKkre 1 XUMHYECKHE CBOWCTBA (KMCIIOTHBIE U
BOCCTAHOBHTEJIbHBIE CBONUCTBA). OKCHIBI CEPHI KaK
MIPEACTaBUTENHN KUCIOTHBIX OKcuoB. CepHuCTas
kucyora 1 e€ cosn. CepHasi KHCJIO0Ta, QU3NUECKHE U
XMMHYECKHEe CBOHCTBA (00IIMe KaK MpeICTaBUTEI
KJIacca KUCIOT U cTielu(HUecKue), IpUMEHEHHE.
Conu cepHOM KUCIOThL. XUMUYECKHE PEaKLnHy,
JIeKAIIHNE B OCHOBE IPOMBIIIIEHHOTO NOTY4EeHUS
cepHOi KUcIoThl. [IpeacTapneHns o XUMHIECKOM
MIPOM3BOJICTBE M CBSI3aHHBIX C HUM ITPO(ECCHSIX.

KauecTBeHHBIE peakiuu Ha CYIb(UT-, CYyTbPHUI- U
cynb(haT-uOHBI.

Haxoxnenue cepbl 1 €€ COeITMHEHU B PUPOJIE.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEeH Cpebl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOXK/IH,
3arps3HeHue BO3/IyXa), CIIOCOOKI ero

m OOBSACHATH 00IIHE 3aKOHOMEDP-
HOCTU B U3MEHEHHH CBOMCTB
aneMeHTOB VIA-Tpynms! 1 nx
COCIMHEHUH ¢ YIETOM CTPOCHHUS
UX aTOMOB.

m [IporuosupoBars cBOICTBa
XUMHYECKHX 31eMeHTOB VIA-
TPYIIBI X UX COSAUHCHHUN Ha
OCHOBaHUU 3aKOHOMEpPHOCTEN
Ilepuoauueckoi CUCTEMBL.

® YCTaHaBIMBATh IPUIHHHO-
CIIEZICTBEHHYIO CBSI3b: CTPOCHUE
BELIECTBA CBOMCTBA IIPUMEHEHUE
— Ha MpUMepe U3yIaeMBIX
BEIIIECTB.

m XapaxTepu3oBarth puznueckue u
XMMHUYECKHE CBOMCTBA IPOCTOTO
BEIIIECTBA CEPhI U €€ COeTMHEHUI
(cepoBoIOpOA, OKCHIOB CEPHI,
CepHOU KUCIIOTHI, CYyIb(ATOB),
CHOCOOBI X TOXYYCHUS, IPUMe-
HEHHE U 3HAYCHHE B IIPUPOJIC U
JKI3HH YETIOBEKA.

m OnpenensTs HATHIue CyIbPuT-,
cyabdua- u cynb(ar-HoOHOB B




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

MIPEAOTBPALICHUS.

JdemMoHcTpanuu
1. Komnekuust «Cepa n e€ coeJUHEHHS».
2. O0yrnuBaHMe caxapa Mo AeHCTBUEM KOH-
LIEHTPUPOBAHHON CEPHOM KHCIIOTBHI.
3. INony4yeHne MOHOKIITHHOW U TIACTUYECKOH Cephl.
4. B3aumoeicTBUE Cephl C BOAOPOIOM, MEIbIO,
HaTpUeM, KUCIOPOJIOM.
JlaGopaTopHble U MPaKTHYeCKUE PadOThI
Jlabopamopuywie onvimoi
1. OzHakomiieHHe ¢ 00pa3luamu cepsl U e€ mpu-
POIHBIX COCANHEHUI.
2. M3yyeHrne XUMHYECKUX CBOWCTB pa30aBIIeHHON
CEpHOI KUCIIOTBHI.
3. TIpoBesieHHe KaueCTBEHHBIX PEAKIM Ha
cynmbpUI-, CymbQUT- ¥ CyIb(haT-HOHBI H HAOTIOICHUE
MIPU3HAKOB UX MPOTEKaHMS.

Berunciaenus

— MAacchl IPOJYKTa PEaKIUU M0 U3BECTHOU
MaccoBoii (00bpEMHOI) noJ1e (%) ero BeIX0Aa OT
TEOPETHYECKH BO3MOXKHOTO;

— MaccoBoii (00bpéMHOI) nomu (%) BEIXona
MPOAYKTa PEaKIUU 110 H3BECTHOH Macce (00bEMY)
HCXOIHOTO BEIIECTBA U MPOIYKTa PEAKIIUU

pacTBope.

m [TosicHATE Ha MpUMepax CyIIHOCTb
9KOJIOTMYECKUX MPOOJIeM,
CBSI3aHHBIX C HAXOXICHUEM CO-
€IUHEHUI CEPhI B OKpY KaroLen
cpere.

m [[maHupOBaTh U OCYLIECTBIATH Ha
MPAKTHKE XUMUIECKHE IKCIIe-
PUMEHTBI, IIPOBOJUTH HaOIIO/1e-
HHS, J1eJIaTh BBIBOJIBI 110 PE3YJib-
TaTaM DKCIIEPUMEHTA.

m CriegoBaTh mpaBuiIaM Oe30macHOH
paboTsl B 1a00OpaTOpHu MpH
UCIIOJIb30BaHUU XMMHUYECKHX
BEIIECTB ¥ 000PYIOBAHUS.

m [Ipon3BOANUTH BEIYHCIICHUS 110
XMMHUYECKUM YPaBHEHUSIM.

m Y4acTBOBaTh B COBMECTHOU paboTe
B MaJIOW Tpymre.

m cnonp30BaTh MEPHOANIECKYIO
TabJIMIy ¥ TaOJIUILy PacTBO-
PUMOCTH KHCJIOT, OCHOBaHHUH U
coJiel B BOJIE JIJIS BBITTOJTHEHUS
3a/laHu.

m Vcrionb30BaTh MU BBIIOJTHEHUH
y4eOHBIX 33/IaHUH U B TIpoOLIEcCe
HCCIIEI0BATEIbCKON AEATEIbHOCTH
HAyYHO-TIONMYJIIPHYIO JIUTEPATYPy
XMMHUYECKOTO COJCpPIKaHMs,
CIIPaBOYHbIE MaTEPUAJIBI, PECYPChI




TemaTuueckue 0J10KH,

YueOHoe conep:kaHue

OcHoOBHBIE BHUABI 1€ATCJIBbHOCTH

TeMBbI o0y4aommuxcs
Hurtepuera
OO0mast XxapaKTepuUCTHKA IIeMEHTOB VA- TPYIIIHL. m OOBACHATH 00IIIe 3aKOHOMED-
Tema 6. Oco0OeHHOCTH CTPOEHHSI aTOMOB ITHX 3JIEMEHTOB, HOCTH B M3MEHEHUH CBOMCTB
O6was XapaKTEpHBIE CTETICHU OKHUCIIEHHUA. A30T, d1eMeHTOB VA-TpYMITbl 1 HX
XapAKTepHCTHKA pacIpocTpaHeHHE B IPUPOAE, PU3NIECKUE U COEIMHEHUH C yU4ETOM CTPOCHHS

XHMHUYECKHX 3JIeMEHTOB
VA-rpynnsl. A30T,
docdop u nx
coenunenus (10/12 1)

XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE C
MeTajslaMu, BOJOPOJIOM, Kuciiopoaom). Kpyrosopor
a30Ta B IIPUPOJIE.

AMMUaK, ero Gu3NUECKUe U XUMHUIECKHE CBOHCTBA
(oxucneHue, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa),
MoJiydeHue U npuMeHenne. oH aMMOHUS, TOHOPHO-
aKIETTOPHBIH MEXaHU3M ero oOpa3oBanus. Conn
aMMOHHUSI, X (U3NYCCKUE U XMMUYICCKHUE CBONCTBA,
npuMeHenne. KauecTBeHHas peakiivs Ha HOHBI
aAMMOHWSL.

Oxcuuel azota (I, I, 11, IV, V). Asorucras kuciora.
A30THas KucioTa, e€ noyueHue, Guanueckue u
XMMHYECKHEe CBOHCTBA (00IIMe KaK MPeICTaBUTENs
KJIacca KUCJIOT U CIICITU(PIIECKUE), IPUMCHEHUE.
XUMHUUYECKUE PEaKIH, JIS)KAIIHe B OCHOBE TI0-
JTy4eHUs! Q30THON KUCJIOTHI B TPOMBIIIIJICHHOCTH.
Hutpate! 1 HuTputhl. KauecTBeHHBIC peakiuy Ha
HUTpAT- U HATPUT-HOHEIL.

IIpobnema comepkaHuss HUTPATOB U HUTPUTOB B
CeNbCKOXO35IMCTBEHHON MPOAYKIIMHY. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOIICH CPebl COSTNHCHUSIMU
a30Ta (KUCIOTHBIC TOKIH, 3arps3HCHHUE BO3/IyXa,
MOYBHI ¥ BOOEMOB). Docdop, aTIOTpOITHBIS
Moaudukarm Gocdopa, GpuzndecKue 1 XUMUIESCKHIE
CBOWCTBA (B3aMMOJICHCTBHE C METAJIAMH,

UX aTOMOB.

m [IporHo3upoBars CBOMCTBA XU-
MHYECKHX IeMeHTOB VA-TpyIIITBI
1 UX COCANHEHUI Ha OCHOBAaHHUHU
3akoHoMepHocTeil [lepuonuueckoi
CHCTEMBL.

m OOBACHATH NPUINHHO-CIIC/ICTBEH-
HYIO CBSI3b: CTPOCHHUE BEILIECTBA —
> CBOMCTBAa —> IPUMEHEHUE.

m XapakTepu30BaTh GU3HIECKUE U
XMMHUYECKHE CBOMCTBA MPOCTHIX
BellecTB a30Ta u pocdopa u ux
coeIMHEeHM (aMMuaka, conei
aMMOHHUS, Q30THOM KHCIIOTHI,
HUTPATOB, OKCH 0B ocdopa (111, V)
u hocopHO KucIoThI, Pocharon),
CIIOCOOBI UX ITOJTyYEHUS,
MIPUMEHEHNE U 3HaYCHUE B IPUPO/IE
Y J)KU3HH YeJIOBEKa.

m Onpezenarb MOHbI aMMOHHUS,
(docdar-noHEI B pacTBOpE.

m [TosicHATH Ha MpUMepax CyIIHOCTh
9KOJIOTHYECKHX TPOOIIEM,
CBSI3aHHBIX C HAXOXKICHUEM
COeJIMHEHMIT a30Ta U pocdopa B




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

KHCJIOPOJIOM, TaJIOTeHAMH, KOHIICHTPUPOBAaHHBIMH
A30THOH U CEpPHOW KUCIOTaMU ™).
Okeunpst dochopa (111, V) u dochopnas kucnora,
(m3nveckne M XMMHUYECKHE CBOWCTBA, MOIyUICHHE.
KauectBeHnHas peakuus Ha GocdaT- HOHBL
[ToHsiTHE 0 MUHEPATBHBIX yIOOPEHUSX: a30THBIX,
(hochopHBIX, KOMIUICKCHBIX. 3arps3HCHHE
MPHUPOIHBIX BOJOEMOB COCTUHEHUSIMH a30Ta U
dhocdopa.

JdemoncTpauuu
1. [NomyyeHne aMmMuaka, €ro B3anMOJICHCTBHIE C
BOJIOM, KHCIIOTAMH, KHCJIOPOJIOM, CBOHCTBA
TUAPOKCHUJa aMMOHMUH.
2. BzaumoeiicTBHEe KOHIICHTPHPOBAHHON a30THOM
KHCJIOTHI C MEBIO.
3. KauecTBeHHbIe peakliui HAa HUTPAT- U HU- TPUT-
HOHBI.
4. Komrexkunu: «MuHepambHbIE YA0OPCHUS,
«Doctop 1 ero MpUPOIHBIC COCAUHCHHS.
5. Topenne dhocdopa.

JlaGopaTopHble M NpaKTHYecKUue padoThl
JlabopamopHule onvimul
1. B3anmoneiicTBHe conelt aMMOHHS CO MIETOYBIO.
2. O3HakoMIIeHHE ¢ 00pa3aMH a30THBIX U
(dochopHBIX y100peHHH.
3. KauecTBeHHas pCaknuAa Ha COJIM aMMOHHS, Ha
(dhocdaT-HOHBL.
Ipaxkmuueckas paboma

OKpYyXarollen cpezne.

Hcnonk30BaTh NEPUOAUYECKYIO
TaOIHUIly ¥ TaOJIHITy paCTBOPUMOCTHU
KHCJIOT, OCHOBAHHUH M COJICH B BOJIC
JIUISL BBITIOJTHEHHMS 3aJaHUH.
HJ’IaHI/IpOBaTI) nu OCyIIleCTBII}ITI) Ha
MPAKTUKE XUMUYECKUE IKCIIE-
PUMEHTBI, IPOBOAUTE HAOTIOICHIS,
JeJaThb BBIBOALI IO pesynLTaTaM
SKCIIEPUMEHTA.

m CriefoBaTh paBUiIaM MOJIb30BAHUS
XUMHUYECKON OCYI0H 1
1a60paTOPHEIM 000PYyIOBaHHEM, &
TaKKe MpaBuiiaM o0palieHus ¢
BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIHSMH 110 BHITIOTHEHHIO
71a60PaTOPHBIX XUMHUECKHX
OTIBITOB T10 MOJIYYEHHIO U COOH-
paHuro ra3000pa3HBIX BEMIECTB
(amMuaxa).

m [[pou3BOANUTE BBIUUCIIEHUSI 110
XUMUYECKUM YPABHECHHUSAM.

m Y4acTBOBaTh B COBMECTHOH pabore
B [1ape WJIU TPYIIIIE.

BeicTpanBath pa3BEépHyThIe

IIUCbMEHHBIE U YCTHBIE OTBETHI C

OIOpOH Ha HHPOPMALIHIO U3

pasINYHBIX HICTOYHUKOB, B TOM




TemaTuueckue 0J10KH,

YueOHoe conep:kaHue

OcHoOBHBIE BHUABI 1€ATCJIBbHOCTH

TeMBbI o0y4aommuxcs

Ne 5. TlonydyeHne aMMuaka, U3y4eHHUE €r0 CBOMCTB. yucie HTepHeTa; nenaTh KpaTkue
COOOIIEHHUS IKOJIOTHYECKOM
Borunciaenus
. HalpaBJIeHHOCTH

— TI0 YpaBHEHMUSAM XUMHUECKUX PEaKINi
Yraepon, ero aIoTpoIHEIe MoTUHKanuy (TpaduT, m OOBACHATH 00IIIe 3aKOHOMED-
anMas, QpysiepeH, rpadeH, HAHOTPYOKH), HOCTH B U3MCHCHUHU CBOMCTB
pacmnpocTpaHeHHE B IPUPOJIC, PU3HUCCKUE U siemMeHToB |VA-rpynmsl U ux
XAMHUYECKHE CBOUCTBA (B3aUMOJICHCTBHE C COCIMHEHUH ¢ YIETOM CTPOCHHUS
MeTaJUIlaMH, HeMeTaJIaMy, KOHIICHTPHUPOBAHHBIMH X ATOMOB.
A30THOM U CEpPHO# KucaoTamu). AJCopOIus. ] [IporHo3upoBaTh CBOWCTBA
Kpyrosoport yriepoza B npupoae. Oxcuast XUMHYECKHUX DJIEMEHTOB — HEME-
yriaepona, ux Gu3ndeckue 1 XUMHICCKUE CBOMCTBA, TaJJIOB ¥ UX COCIMHCHUHN Ha

Tema 7. JIECTBHE HA KUBbIE OPTaHU3MBbI, TIOJIYUEHHE U OCHOBaHUHU 3aKOHOMEPHOCTEN

Oobmas xapakrepu-
CTHKA XMMHYEeCKHX
3aemeHToB IVA-
rpynmsl.
Yraepoa u kpemMHuid, u
UX COeJUHEHH.
Bop

(11/13 u)

MIPUMEHEHHE. DKOJOTHYECKHE MPOOIeMBbI, CBSI3aHHBIC
¢ okcugom yriepona (I'Y) (rmodansHOE MOTEIUICHUE
KJTUMaTa B CBSI3U C

YCHJICHHEM TapHUKOBOTO 3¢ eKTa).

VYronbHas KUCIO0TA U €€ COJH, UX PU3UUECKHE U
XAMHUYECKHE CBOUCTBA, MOTYICHUE U IPUMCHECHHE.
KagecTBeHHast peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B

OBITY, MEIHUIIMHE, TPOMBIIUICHHOCTH, CEITHCKOM
X03s1iicTBe.

IlepBoHaYaNbHBIC TOHATHS 00 OPraHUYECKUX
BEIIIECTBAX KaK O COSTMHEHHSIX yrilepoia:
YIJIEBOAOPOABI (METaH, dTaH, YTWICH, alleTHIICH),
9TaHOII, TIIHLEPUH, YKCYyCHas Kuciorta. [IpupogHeie
HNCTOYHUKH YTJIEBOIOPOIOB (YTOJb, IPUPOIHBIN Ta3,
He(Th) ¥ X POJIb B OBITY M MTPOMBIIIJICHHOCTH.
[onsiTue 0 OMOJOTHYECKU BXKHBIX OPTraHUYECKUX

[Tepuoanueckoil cuCTEMBI.

| m OOBSACHATH MPUIUHHO-
CIIEJICTBEHHYIO CBSI3b: CTPOECHUE
BELIECTBA CBOKWCTBA IPUMEHEHUE — HA
IpUMepax COEAUHEHUN yIiiepoaa u
KPEMHHSL.

| m XapaKkTepu3oBaThb
¢busngeckue u

| XMMUYECKHE CBOUCTBA
IIPOCTHIX BELIECTB yIIEpoaa U
KPEMHHS M X COCTUHEHUH (OKCHIOB
YIIIEpOAa, YTONbHON KUCIIOTHI,
KapOOHATOB, OKCH/Ia KDEMHHUS,
KPEMHHEBOW KUCIIOTHI, CHIIMKATOB),
CIOCOOBI X TIOJTyYEHUs], IPUMCHEHHE
U 3HaY€HHE B IPUPOJE U KU3HU
YEJIOBEKA.




TemaTuueckue 0J10KH,

YueOHoe conep:kaHue

OcHoOBHBIE BHUABI 1€ATCJIBbHOCTH

TeMBbI o0y4aommuxcs
BeIIecTBaX — JKUpax, OeIKax M yriIeBoaax. ] m Onpenensats kapOoHAT- U
EnuHCTBO OpraHnyeckux u HeOpraHMYeCKHUX CHJIMKAT-HOHBI B pacTBOPE.
COeIUHECHUH. | m OOBSCHSTH CYIIHOCTD

Kpewmunii, ero ¢pu3ndeckne 1 XUMAYECKHE CBOHCTBA
(B3aMMOJCHCTBHE C METAJUIAMH, KHCIOPOJIOM,
yTJIepPOJIOM, TAJIOTEHAMH), TOTyYCHHE

U npuMeHeHue. Posib kpeMHUs B )KUBOW U HE)KUBOU
MIPHUPOJIE, B TEXHHUKE.

Oxcup kpemuus (I'Y), kpeMHHEBas KUCIOTA,
CHJIMKATBI: (PM3MYECKUE U XMMUYECKUE CBOMCTBA,
MOJTy4CHHE U TIPIMEHEHHE B OBITY U IPO-
MBIIIIEHHOCTH (B MEIULIUHCKOM, 37I€KTPOHHON
MIPOMBIIIJICHHOCTH, CTPOUTEIBCTBE H P.).
Baxwneiimme ctpouTenabHble MaTepUalibl: KEpAMHUKa,
CTEKIJIO, IIEMEHT, O0eTOH, xene300eToH. [Ipobmemsl
6€3011acHOTO MCIIOIH30BAHNS CTPOUTENBHBIX
MaTepHajIoB B IOBCEAHEBHOM XU3HU. bop.
Ocob6ennoctu crpoeHust atoma. Ooine
MPE/ICTABICHUS O (PU3NUECKUX U XUMHUIECKUX
cBoicTBax. bopHas kucnora*.

JeMoHcTpanun
Mognenn  KpPHCTAIUIMYECKUX  PEMIETOK  anMasa,
rpadura, MOJEKyJIbl QyisiepeHa.
AgncopOmusi  pacTBOPEHHBIX  BEIIECTB  aKTHUBHU-

poBaHHbIM yriéM. [IpoTuBoras.

Komnexust «<HedTh 1 HeTEIPOTYKTEI.

Moneny MOJEKyYII OpraHHIeCKHAX BEIIECTB.
Tlonmyuenne KpeMHUEBOW KUCIIOTHI.
Buneomatepuanbl: CUIMKAaTHAS IPOMBIIIJIECHHOCTb.

9KOJIOTHYECKUX TP00IeM, CBSI3aHHBIX C
HaXOKICHHUEM YTIICKHCIIOTO Ta3a B
OKpYXKarouleu cpene.

[ | m [loaTBepxaaTh
0COOEHHOCTH COCTaBa M CTPOCHUS
OpPraHUYECKUX BEIICCTB IPUMEPaMu
MPOCTHIX COCAMHEHH (METaH, dTaH,
aIleTHJICH, STWIIOBBIH CIIUPT, YKCYCHAS
KHCIIOTA).

m VutrocTpipoBaTh B3aUMOCBSI3b
HEOPraHUYeCKUX COEUHEHUN
yriepoJa U OPraHMYECKUX BEIICCTB.

m OnrcBIBaTh pOIb OENKOB, JKUPOB H
YIJI€BOAOB B (PYHKIHOHUPOBAHUU
JKHBBIX OPTaHHU3MOB.

m Vcrionb30BaTh MEPHOANIECCKYIO
TabNIUIy 1 TabJIUILy PaCTBOPUMOCTH
KHCJIOT, OCHOBAHHH 1 COJIEH B BOJE
JUTSL BBITIOJTHCHUS 3aJaHUH.

m [1aHMpOBAaTH U OCYIIECTBIIATH Ha
MPAKTUKE XUMHUYECKUE IKCITE-
PHUMEHTHI, IPOBOIAUTH HAOIIOACHHUS,
JIeNaTh BBIBOJIBI I10 PE3yJIbTaTaM
SKCIICPUMCHTA.

m Crie10BaTh MpaBwiIaM MOJTE30BAH
XUMHYECKOH MOCYIOH U
71a00PaTOPHBIM 000PYIOBAHHEM, &




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

JlabopaTopHble H padoTsl
Jlabopamopnuie onvimul

1.03HakomMIIeHHE ¢ 00pa3aMy IPUPOTHBIX
KapOOHATOB W CHIIMKATOB.

2. [Nonmyuenune, cobupanue, paclio3HaBaHUE U
H3y4eHHE CBOMCTB YIJIEKUCIIOTO rasa.

3. H3yueHne B3aUMHBIX IIpeBpalIeHAN KapOOHATOB
U TUAPOKApOOHATOB.

4. KadecTBeHHBIE peaKIIUy Ha KapOOHAT- U CHJIMKAT-
HOHBL.

Ipakxmuyeckue pabomui

Ne 6. TTonmyuenue okcuna yriepona(l'y) u usyuenue
€ro CBOMCTB.

Ne 7. Perenne sKkcriepMMeHTaIbHBIX 33/1a4 110 TeMe
«BaxxHeiliiline HEMETaJIJIbl U UX COETUHEHUS».

NMPAaKTUYCCKUE

Boruuciienus
— Macchl (00pEMa; H. y.) IPOTYKTa PEaKLUH 110
JaHHOU Macce (00bEMY) HCXOIHOTO BEUICCTBA,
COJIIepIKAIIETO ONPEACTIEHHYI0 MaCCOBYIO JIOITO
puMecen

TaKXKe MpaBUiIaM OOpPaIIeHHUs C
BEIIECTBAMH B COOTBETCTBHU C
HWHCTPYKIMSMH I10 BBIIOJTHEHHIO
71a00paTOPHBIX XUMUYECKUX OIBITOB
IO TIONTYYCHUIO ¥ COOUPAHUIO
ra3000pa3HbIX BEIICCTB
(yraexucioro rasa).

m Y4acTBOBATh B COBMECTHOH paboTe
B MaJIOW TpymIe.

m lcnonp30BaTh IpH BHIOJIHEHUT
yueOHBIX 3a/laHUi U B MpoIiecce
HCCIIEI0BATEIbCKON AEATEIBHOCTH
HaYYHO-TIOIYJIIPHYIO JINTEPATypy
XUMHYECKOTO COAEPIKaHUs,
CIIPaBOYHBIC MAaTEPUAIIBI, PECYPCHI
Hurepuera

Paznen 3. Merajuibl u ux coequHenus (20/3

2 4)

Tema 8. O01ume
CBOICTBAa METAJLJIOB
(5/10 u)

2. 3aBUCUMOCTbH CKOPOCTH PEaKIIUU MeTalljIa ¢
KHUCJIOTOH OT NPUPOJBI METaLIA.

Boruucienns
— cocTaBa CMeceH ¢ HCIIOJIb30BaHUEM PEILCHHUS
CHCTEM ypaBHEHHH*;
— TI0 YPaBHEHUSIM 3JIEKTPOJIN3a PAcIUIaBOB U
PacTBOPOB BEIIECTB;

m PackpbIBaTh CMBICT H3y4aeMBbIX
HOHS[TI/Iﬁ nu l'IpI/IMeHHTB 3TH I10-
HATUA HpI/I OIIMCaHUuU CBOﬁCTB
BELLECTB U UX MpeBpalleHuH.

m OOBACHATH 00IIHE 3aKOHOMEPHO-
CTH B UI3MCHCHHMH CBOMCTB
3JIEMEHTOB-METAJUIOB U UX CO-

eﬂI/IHCHI/Iﬁ C y‘IéTOM CTPOCHUA UX




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

1.

Pa3IMYHBIC TUIIBL BBIYHCJICHUH I10 YPaBHCHUAM
XUMHUYCCKUX peaKIII/Iﬁ

aTOMOB.

m [IporHo3upoBats CBONCTBA XU-

MUYECKHX JIEMEHTOB-METAIJIOB U
UX COCIMHEHUH Ha OCHOBAaHUHU
3akoHoMepHocTel [lepuonnyeckoit
CUCTCMBI.

m XapaKkTepu30BaTh CTPOCHHE

METaJUIOB, 00IIHe GU3NICCKUE ’
XAMHUYECKUE CBOMCTBA METAJIIOB.

m XapaKkTepu30BaTh OOLIHUE CIIOCOOBI

NOJIy4YCHHUS MCTAJIOB.

m OOBSACHATH 3dKOHOMCPHOCTHU

TPOIIECCOB AIIEKTPOJIN3a PACILIABOB
U PacTBOPOB Ha OCHOBE
INEKTPOXUMHUUECKOTO Psiji HAIPS-
JKEHHUI METaJJIOB, COCTABIISITh
TPOCThIE YPABHEHHUSI DIICKTPOIIH3a.

m OnuceIBaTh CIIOCOOBI 3aIUTHI

MCTaAJUIOB OT KOPPO3UH.

m OOBSICHATH Ha IPUMEPAX CYIHOCTh

9KOJIOTHUECKUX TPoOIIeM,
BBI3BaHHBIX 3arpsA3HEHHEM OKpY-
JKaIoMIeH cpelbl MeTalIaMu U X
COE/IMHEHHSIMH.
Hcnons30BaTh NEPUOIUYECKYIO
Talnuiy, TabIuIy pacTBOPUMOCTH
KHCJIOT, OCHOBaHHUH U COJIEH B
BOJIE, JIICKTPOXUMHUECKHHN Psift
HalpsDKEHUH METaJUIOB /ISl BBI-
TIOJTHEHUS 33/IaHHH.




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

m CriegoBaTh mpaBuiaM Oe30macHOH
paboTsl B 1abOpaTopuu npu
HCIOJIb30BaHUN XUMHYECKOH 10~
CyZIBI 1 000pYIOBaHHUS.

m [Ipon3BoANTE BEIMHCIICHHS IO
XUMHUYECKUM YpPaBHCHUSAM.

m Y4acTBOBaTh B COBMECTHOU paboTe
B IIape WM TPyIIIE.

m BricTpanuBath pa3BEpHYThIE
IMACbMEHHBIC U YCTHBIC OTBETHI C
OTIOPO# Ha HH(OPMAIIHIO 13
y4eOHHKa, CIIPaBOYHBIX MAaTEPHAIOB
1 IpyTUX UCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh U3y4YECHHBII
TIOHSATHHHBIN anmapar Kypca XUMHH,
COIPOBO’KAATH BEICTYIUICHHE
Mpe3eHTalne
L

Tema 9.
Ba:kHelyue MeTaIbI
M UX COeMHEeHHUs
(15/22 4)

Meramnel A-rpymni.

[enounsie meTaibl. [lonoxenue B [lepu-
OMYECKOMN CUCTeME XUMHUUIECKUX deMeHToB 1. 1.
Mengeneesa, ctpoenue aToMoB. HaxoxaeHue B
npupoe. buonorndyeckas poiab HaTPUs U KA.
duznyeckue 1 XUMUIECKHE CBOHCTBA (Ha IpUMepe
HaTpus U Kanus). OKCHIIBI ¥ THIPOKCH]IBI HATPUSI U
Kanus. [[puMeHeHue MEeNoYHbIX METAIOB U UX
coenuHenui. lllenouHo3eMenbHbIC METAILIEL.
Marunuii 1 KaJbl#ii, CTPOEHUE aTOMOB, IOJIOKEHHE B
Tlepuoauueckoit cucTeMe XMMHUYECKHUX JIEMEHTOB
JI. . Menpaeneea. HaxoxaeHue B mpupoJie.

m OOBACHATH 00IIHNE 3aKOHOMEP-
HOCTHU B U3MEHEHUU CBOMCTB
3JIEMEHTOB-METAJIOB M HX CO-
€IMHCHHI B TPYIIAX ¢ Y4ETOM
CTPOCHUS MX aTOMOB.

m [Iporno3upoBath cBONCTBa

XIMHYECKHX 3JE€MEHTOB U UX
COEJIIHEHUI1 Ha OCHOBaHUM 3a-
koHoMepHocTel [lepuonnueckoit
CHCTEMBI XUMHYECKHX HJIEMEHTOB.

m YcTaHaBIMBaTh IIPUYUHHO-

CJICACTBCHHYIO CBA3b: CTPOCHUEC




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

buonoruueckas posb Maruus U KajabLysl.
Pu3nueckre 1 XUMUYECKUE CBOMCcTBa. BaxHelimue
COEIMHEHUS KalblHs (OKCU, TUAPOKCHUI, COJIN),
CBOICTBa, NpuMeHeHue. JKECTKOCTh BOABI U
cnocoO0rI e€ ycrpaneHus. KpyroBopoT kanspuus B
pHUpoJe.

Amomunuii. [Tonoxenue B [lepuonndeckoii cucteme
xumuueckux snemeHnToB Jl. V1. Menneneena,
cTpoeHue aroma. HaxoxaeHue B mpupo/e.
Du3HUECKUE U XUMUYECKUE CBOMCTBAa. AM(OTEpHBIC
CBOMCTBa OKCHJA U TUAPOKCUAA aJTFOMUHUS.
Merannel b-rpynm.

OO6mrast xapaKTepuCTHKA MeTayuIoB b-rpymm
(o604HBIX MOArpyMI): onoxeHue B Ilepu-
OJIMYECKON crCTeMe XUMHYECKUX 3ieMenToB /1. 1.
MemnneneeBa, 0COOCHHOCTH CTPOSHHS ATOMOB.
SIBieHMe «mpoBasiay dJIEKTPOHA HA MPUMEPE
CTPOEHUS aTOMOB XpoMa, Me/iu, cepebpa. BajgeHTHbIe
JJIEKTPOHBI B aTOMax (-3JIEMEHTOB, CTEIIEHH
OKHUCJICHHUS aTOMOB B COEIMHEHUAX. 3aBUCIMOCTh
KHCIIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB U
TUAPOKCUIOB METAIJIOB OT 3HAUEHU CTEIEHH
OKHUCJICHHS 3JIEMEHTa B COCIMHEHUH Ha IIpUMeEpe
coenuHeHUH xpoma*). IlepBoHagambHBIE
MPEICTaBJICHHSI O KOMIUIEKCHBIX COSTMHEHUSX.
Menp u cepebpo: cTpoeHHE aToMa, CTCIICHU
okucnenus. OOmue npeacTaBICHUs O (PU3UICCKUAX U
XUMHYECKHIX CBOHCTBAX IMPOCTHIX BEIIECTB, 00 UX
OKCHAAX U TUAPOKCUIAX, COJSAX; UX NIPUMEHEHUHU.
[IpencrapneHus 00 aMMHUAYHBIX KOMILJICKCAX

BELLECTBAa —> CBOICTBa —> MpUMe-
HEeHHe — Ha IpUMepax U3y4yaeMbIX
BEIIECTB.

m XapakTepu30BaTh GU3HIECCKUE U
XMMHYECKHE CBONCTBA ITPOCTBIX
BELIECTB METAJUIOB U UX COCJUHEHUI
(oKCHIIOB, TUAPOKCUIOB, COJIEN),
CIIOCOOBI UX TTOJTyYCHUS,
NpUMEHEHHE U 3HAaYE€HHUE B IIPUPOJIE
U JKU3HU YelloBeKa.

m /loka3piBaTh aM(OTEPHBINA XapakTep
OKCHJOB U TUAPOKCHIOB aIFOMUHUS,
XpoMa U KeJesa.

m [TnanupoBate ¥ NPOBOAUTH
KaueCTBEHHBIE PEAKIMH AJIS pac-
MO3HABAHUS U3YUYEHHBIX BEIECTB
(KaTHOHOB METAJJIOB).

m OOBSICHATH Ha IPUMEPAX CYIIHOCTh
9KOJIOTMYECKHUX MPOOIIeM,
CBSI3aHHBIX C HAXOXIEHUEM CO-
€IVHEHUI METAJIJIOB B OKPY’KaIOLIEH
cpene.

m [nanupoBath M OCyLIECTBIISATH Ha
MIPAaKTHKE XUMHYECKHE DKCIIe-
PUMEHTHI, TPOBOIUTH HAOIIOE-
HUSL, I€NaTh BBIBOJIBI IO PE3YIlb-
TaTam KCIIepUMEHTA.

m [Ipou3BOAUTE BEIYHCIICHUS 11O
XUMHYECKHM YPaBHCHUSM.




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

cepebpa u menn™®. KauecTBeHHBIE peakuy Ha
KaTHOHBI Meau (2+).

[{uHK: cTpoeHHe aToMa, CTENIeHb OKUCIICHHUSI.
XapakTepucTuKa GU3UIECKUX U XUMHUUECKUX
CBOWCTB, IPAIMEHEHHE; aM(POTEpHBIE CBOHCTBA
OKCHIa U TUAPOKCHUAA. KauecTBeHHBIE pCakun Ha
KaTHOHBbI ITUHKA.

JKenezo: cTpoeHme aToMa, CTETIEHH OKHUCIICHUS.
Haxoxnenue B npupone. buosnoruyeckas posb
xese3a. Pu3nueckue 1 XMMHUYECKUE CBOWCTBA
JKeJi€3a, IpUMCHEHUE. OKCI/I[[I)I, TUAPOKCUABI U COJIN
skenesza(Il) u sxenesa(Ill), ux coctas, cBOWCTBA U
nony4yenre. KauecTBeHHBIE peaKkI[uy Ha KAaTHOHEI
xKenesa (2+) u xxenesa (3+). UyryH u cranp —
CIUIaBHI Xkele3a. [I[pon3BoICTBO UyTyHA U CTaNH.
DKoornyeckue npoOIeMbl, CBI3aHHEIE C
METaJUTyprUIeCKIMHU TIPOU3BOJICTBAMHU.

JdemoncTpauuu
1.'openue, B3aumMoielicTBUE ¢ BOAOW HATpUs U
KaJIbIHS.
2.0OxpamuBaHue TIIaMEeHU HOHAMU HATPUS, KATHS U
KaJIbIUs.
3. B3aumopelicTBHEe OKCHIA KaIbIUA C BOJIOM.
4. MexaHuueckas MPOYHOCTh OKCHIHOM TIIEHKH
amoMuHMs. B3aumoielicTBre aJIlOMUHUS C BOJOH.
5. B3aumoeiicTBUE aTFOMHHUS C OPOMOM FUTH
HOJIOM, KUCJIOTaMH H ILEJI0YaMHU.
6. Bunmeomarepualibl: TOpeHHE Kelie3a B KHCIOPOJIe

m Y9acTBOBAaTH B COBMECTHOM paboTe
B IIape WM IpyIIIeE.

m Vcrionb30BaTh NPY BHITOJTHEHUH
y4eOHBIX 33/IaHUI U B TIpo1Iecce
HCCIIeIOBATEIECKON ACATENEHOCTH
HAy4YHO-IOIYJISIPHYIO JTUTEPATYPY
XUMHYECKOTO COAEPIKaHUs,
CIPaBOYHBIC MAaTEPUAIEI, PECYPCHI
Hurepuera




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

U XJIOpe.

JlabopaTopHble U IpaKTHYecKUe padoThl

Jlabopamopnuie onvimul

4,
5.

O3zHakoMIIeHHE C 00pa3IaMH METaJIOB, UX
NPUPOJHBIX COSTUHEHUHI U CIIJIaBOB.
BsaumopneicTBue ruipOKCUI0B HATPUS U
KasbIwst ¢ okcugoM yriepona (I'Y) u kucnora-
M.

UccnenoBanue cBOWCTB KapOOHATOB U THPO-
KapOOHATOB KaJIbI[Hs, )KECTKOM BOJIBI.
HccnenoBanne aM(poTepHBIX CBOHCTB OKCHIIOB U
THPOKCHIOB alIOMUHMS, IMHKA, Xxpoma(ILl)*.
H3y4enue npoueccoB MoJIy4eHHs THAPOKCH/IOB
JKeJle3a, UX XMMHUYECKHX CBOWCTB.

HpOBe,I[eHI/IC Ka4y€CTBCHHBIX peaKI_II/Iﬁ Ha MOHBbI

MarHusl, KaJblus, alFOMUHNS, [TUHKA, jkere3a (2+) u
xenesa (3+), memu (2+)
Ipaxkmuueckue pabomoi

JKE€cTKOCTh BOABI M METOMBI €€ YCTpaHCHHS.
Pemenne skcriepuMeHTATBHBIX 337124 110 TEMe

«BaxkHeline MeTalIbl U UX COSTMHEHUS.

Bruruuciienns

— cocTaBa CMECEH ¢ UCTI0JIb30BAHUEM PEILICHUS
CHCTEM ypaBHEHHUIT*;

pa3JInyHbIE TUIIBI BHIYUCIEHUH MO0 YPaBHEHHUIM
XUMHUYECKUX peaKIuil

m Pa3nen 4. Xumus u okpy:kawomas cpeaa (5

5 v)




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

Tema 10. BemecrBa n
MaTepHAJIbI B ;KU3HH
yejjoBeka. OCHOBBI
JKO0JI0rMYeCcKOit
rpamotHocTH (5/5 )

Bakneiimie BemecTBa 1 MaTepHaibl, 00JIacTh X
npHUMeHeHus. be3onacHoe HCIOIb30BAHUE BELECTB
Y XMMHUYECKHX peakuuii B ObITy. [lepBas momomis
MIPU XUMHUYECKUX 0KOTaX U OTPABICHUSX.

Hossle maTepuansl 1 TexHonoruu. IIpuHINIBL
«3EJIEHON XUMUN».

XuMUS 4 3710pOBbe. 3HaUCHHE N3y4aeMbIX
XUMHUYIECKHX DIIEMEHTOB M MX COCTHHCHMM JITs
(YHKIMOHMPOBaHMS OpraHu3Ma JesoBeka. [ToHaTHe
0 3I0POBOM 00pa3e KU3HU.

XuMUYecKoe 3arps3HEHUE OKPYKAIOIIeH Cpebl.
JKonorn4eckre mpooIeMsl, CBSI3aHHbIE C CO-
€MHEHUSMH yTIepo/ia, a30Ta, CePhl, THKEIBIX
MeTaiuioB. [ToHATHE O TIPeNeNBHO JOITyCTUMOMN
konneHTparun Bemects (I11K). Pors xumun B
pEeIIeHUH YKOJIOTUYECKUX MPOOIIEM.

JdeMoHcTpanuu
1. Komrekuuu o0pa3noB MaTepHaiIoB (CTPOUTEIbHBIE
MaTepualibl, CIUIaBbl METAJUIOB, TIOJIMMEPHBIE
MaTepHabl).
2. IlpeseHTanuu u BuieOMaTepUallbl 110 TEME.

JlaGopaTopHble M IpaKTHYECKHE PA0OThI
JlabopamopHovie onvimoi
1. Onpenenenre KUCAOTHOCTU MTPUPOTHBIX BOJI.
2. MojenupoBaHue mpoiiecca 00pa3oBaHus
KHCJIOTHOTO OIS, U3yUIEeHHUE ero BO3ASHCTBHS Ha
MaTepHalIbl

m PackpeIBaTh CMBICT H3y4aeMbIX
TIOHATHH.

m XapaKkTepHu3oBaTh POJIb XUMHHU B
pas3nuuHbIX cepax AesaTeTbHOCTH
JFOJIEH, OCHOBHBIE BEIIECTBA 1
Marepuaibl, IPUMEHseMbIe B
JKM3HU COBPEMEHHOTO YeJIOBeKa.

m OOBACHATH YCIOBHA OE30MIACHOTO
HCTIONB30BAHMS BEIIECTB U XU~
MHYECKUX PEeaKIHi B OBITY.

[ ] YMeTb OKa3bIBaTh MEPBYIO
MIOMOIIb IIPH XUMHYECKHUX OJKOTax 1
OTpPAaBJICHUSIX.

] OOBACHATH CYITHOCTD
METOJIOB OXpaHbl aTMOC(hEphl, BOAHBIX
1 3eMeJIbHBIX PECYPCOB OT
3arps3HEHUH.

] AHanu3npoBaTh U
KPUTHUYECKH OLIEHUBATh MH(OPMALIHIO
0 BJIMSTHUY TIPOMBIIIIIEHHOCTH,
CeNIbCKOT0 X03sCTBa, TpaHCIOpTa

] W JIp. HAa COCTOSIHUE
OKpYyXarouiei cpeabl.

| Hcnonb30BaTh XUMHYECKHE
3HaHHS B TIOBCEAHEBHOM KHU3HU LIS
obecrieuennst 6€30MMaCHOCTH U
COXpaHEHUs 370POBbS

] pu 0OpaIIeHuy ¢
npenaparamMy ObBITOBOW XUMHUH, VIS




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

COXpaHCHHS OKPY’KaIOIIeH Cpebl.

L] [ToxyuuTs npencTaBiIeHus o
NPaBHJILHOM UCTIOJIb30BAaHUU
M3yYEHHBIX BEIIECTB I MATCPHAIIOB
(MuHEpanbHBIE YIOOPEHNUS, METAIIIBI H
CIUTIaBBl) B OBITY, CETLCKOM XO3SHCTBE,
Ha MPOM3BOJICTBE.

] VckaTp 1 aHaTH3MPOBATH
nH(OpMaLUIO O CBOWCTBAX BEILECTB,
UMCIOUINX BAXKHOC MPOMBIIIJICHHOC
3HAa4YCHUE, U XUMHUCCKUX PEaKIUIX,
JIKAIIUX B OCHOBE MMPOMBIIIICHHBIX
CIOCcO0OB MOJIY4YEeHHS BEIIECTB, B
HeIaX OMpPEeACICHU pallMOHAJIbHBIX
MTOJTXOJIOB K MCITOJIb30BAHUIO
MIPUPOIHEIX PECYPCOB.

m [IpuHuMath ydyactue B 00CyxX-
JICHUHU TPOOIIEM XUMHUYECKOM
1 3KOJOTHIECKON HAIlpaBIICH-
HOCTH, BBICKa3bIBaTh COOCTBEHHYIO
MTO3MIIHIO 0 TIpobieMe 1
IpeasIaraTh BO3MOXHBIE ITyTH ¢
peILIeHUs.

m Co3/1aBaTh MICEMEHHBIC H YCTHBIC
coobmienus, pedeparTsl, TOKIaIbI,
TMPE3CHTAIIMU IPH BBINTOJTHEHUHN
y4eOHBIX 33/IaHUH U B TIpoOIIECcCe
MIPOEKTHO-MCCIICI0BATEIBCKON
JIeSTEIbHOCTH.




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

] Hcnone3oBath
npenacTaBiIeHus o chepax
npohecCHOHATBHON eI TEIbHOCTH,
CBSI3aHHBIX C HAYKOM U COBPEMEHHBIMHU
XUMHUYECKHUMHU TEXHOJOTUSIMH, KaK
OCHOBY TSl PACCMOTPCHHSI XUMHH B
KadyecTBe cepsl cBOCH Oymymiei
npodeCCHOHABLHOM JeITeIbHOCTU U
JUTSL OCO3HAHHOTO BHIOOPA XUMHH Kak
npodHIBHOTO MPeIMeTa IPH Mepexoe
Ha YPOBEHb CPEIHEr0 0OIIEero
00pa3oBaHMUsL.

m Pa3nen S. O600menue 3nanuii (5/10 v)

IloBTOpEHUE M
00001IeHHe 3HAHMIT
OCHOBHBIX pa3JesioB

KypcoB 8—9 kJjaccoB
(5/10 v)

Ilepuonuueckuii 3akon u [leproguueckas cucrema
XUMHYECKHX 3JIEMEHTOB B CBETE TCOPHU CTPOCHUS
aToMa. 3aKOHOMEPHOCTH B H3MCHEHUH CBOICTB
XAMUYECKUX DJIEMEHTOB U UX COCAUHEHHI B
nepuoax u rpymnmnax. CTpoeHue BeniecTsa B
TBEPAOM, )KHJKOM M ra3000pa3HOM COCTOSIHUH.
Buapl XuMu4ecKoi CBs3U. 3aBUCUMOCTH CBOMCTB
BELIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKU U
BHUA XUMHYECKOU CBS3H.

Knaccudukanus XuMIdecKux peakiuii mo
pa3nuuHbIM npu3HakaMm. [IporHosupoBanue
BO3MOYXHOCTH TMPOTEKAHHUS XUMUIECKHUX TIpe-
BpalIeHUH B Pa3JINIHBIX YCIOBHUAX HA OCHOBE
MpeACTaBICHUN XUMHUYECKON KUHETUKHU U Tep-
MOJUHAMHUKH.

m [IporuosupoBate cBOiCTBa
XMUMHYECKHX 2JIEMEHTOB U HX
COEJIMIHEHUI1 Ha OCHOBAaHUM 3a-
KoHOMepHocTel Ilepuonuueckoit
CHCTEMBI.

m OnUCHIBaTh XUMHYECKHE CBOWCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB,
MOJITBEPXKAaTh CBOICTBA
MIpUMEPaMU YpaBHEHUH peaxuuit
HMOHHOTO 00MEHA M OKHUCIIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIM.

m [IporuosupoBars cBOICTBa
BELIECTB B 3aBUCHMOCTH OT MX
CTPOCHHUSL.

m I[IporHo3upoBaTh BO3MOKHOCTH




TemaTuueckue 0J10KH,
TeMBbI

YueOHoe conep:kaHue

OCHOBHBIE BHBI AeSITEIbHOCTH
00yJaomuxcs

XUMHUYECKHE PeakKIii B PaCTBOPaX. | MApoITH3
coyei*.
Onektponus*.

CBoiiCTBa KHCIIOT, OCHOBAaHHH M COJICH B CBETE
MPEICTaBICHUH 00 AIEKTPOIUTHIECKON JUCCO-
IUAaLUU U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiusx*.

JladopaTopHble M MPpaKTHYeCcKHe PadoThI
Ipaxmuueckue pabomor*
Ne 10. Pemienue sxkcriepuMeHTaIBHBIX 337a4 10 TeMe
«XVMHUYECKHUE PEAKLITI.

Ne 11. Pemienue skciepuMeHTaNbHBIX 33]1a4 110 TEME
«MeTaiuibl, HEMETAJUIBI U MX COEIMHEHUS

MNPOTCKaHUA XUMHUYCCKUX IIPEe-

Bpameﬂnﬁ B pa3jIMYHbIX YCJIOBUAX.
| HpOI/BBOZ[I/ITI) BBIYUCJICHUSA I10

XUMHUYIECKUM YPaBHCHUIM.

m Y4acTBOBaTh B COBMECTHOU paboTe
B Mape UiIu B IpyIIe




IIpu paspaborke paboueli MpOrpaMMbl B TEMAaTHYECKOM IUIAHWUPOBAHUU JOJLKHBI OBITh VUTEHBI BO3MOXKHOCTHU
HCIIOJIb30BAHUA 3JIEKTPOHHBIX (I pPOBBIX) 00pa30BATENbHBIX PECYPCOB, SBJIAIONIUXCA YIeOHO-METOUYECKUMU
MaTepuajaMu (MyJIbTUMEIUNHBIE TPOTPAMMBI, 3JIEKTPOHHBIE YUEOHUKH U 33JaUHUKH, 3JIEKTPOHHBIE OMOJIMOTEKH,
BUPTYyaJIbHbIE JIAOOPATOPHUM, WIPOBBIE IPOTPAMMBI, KOJUIEKIIUH ITU(PPOBBIX 00pPa30BATEIBHBIX  PECYpPCOB),
HCIIOJIb3YEMBIMHU JJIsI OOyUEeHUA U BOCIHUTAHUSA PA3JIMYHBIX TPYII MOJIb30BATEIEN U PEATTUIYIOIINMU AUAAKTHUECKUE
BoaMmozkHOoCcTH VKT, comepskaHre KOTOPhIX COOTBETCTBYET 3aKOHOATEIBCTBY 00 00pa30BaHUU.
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