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P&Houasa mporpaMma o XMMUU HA YPOBHE OCHOBHOI'O OOIIEro
o0pasoBaHUs cocTaBjaeHa Ha ocHoBe TpebGoBaHUII K pesyJbTaTaM
OCBOEHHUA OCHOBHOHM 00pasoBaTeJbHOIN IIPOTPaMMBI OCHOBHOTO
ob1rero oOpasoBaHHNs, MHIpeACTaBIeHHBIX B @PemepaabHOM TIO-
CyZapCTBEHHOM 00pas3soBaTeIbHOM CTaHIapTe OCHOBHOT'O OOIIEero
o0pasoBaHUA, C YUYETOM pacHpeeIEHHBIX IO KJiaccaM IIpoBepse-
MBIX TpebOBaHUII K pel3yJibTaTaM OCBOEHUs OCHOBHOU oOpasoBa-
TeJBHOU ITPOTrpaMMBbl OCHOBHOTO 00IIeTro 00pa3oBaHUsA 1 3JIEMEHTOB
collep:KaHUs, IPeICTABIeHHLIX B ¥ HUBEPCAJIbLHOM KomupuraTope
II0 XUMHHU, & TaKyKe Ha OCHOBe (enepanbHOI pabodeli HporpaMMBbl
BOCIIMTAHUA O0YYAIOIIUXCA IIPU IOJYUEeHUU OCHOBHOTO OOIIIETO
obpaszoBaHuA u ¢ yuétom KoHIlennmuu mnpemomaBaHus yueOHOTO
npenmera «XuUMHSA» B 00pasoBaTeJIbHBIX OPraHU3aIUAX
Poccuiickoit Penepanuu, peaan3yoINInX OCHOBHBIE
ob61reobpasoBaTesibHbIE TporpaMMbl (yTB. Pertennem Komneruu
Munnpocsermenua Poccuu, mpotokos ot 03.12.2019 N IIK-4BH).

NOACHUTEJIbHAA 3ANMUCKA

CorylacHo cBoeMy HasHaueHMIO pabouas IporpaMMa SABJISETCS
OPUEHTUPOM JJIS COCTABJIEHUS PabOUMX aBTOPCKUX IIPO-TpPaMM: OHA
maér IpeAcTaBJeHUe O IIeJdaX, oOIneii cTpaTeruu oO0yde-HUd,
BOCIMTAHUS ¥ PAa3BUTUS OOyUAIOIIUXCA CPeACTBAMHU YUeOHOTO
npeamMera «XUMU»; YCTaHABINBaAET 00sA3aTeJIbHOE IPEeIMETHOE CO-
nepsxaHue, IIpeAycMaTpUBaeT paclpefesieHre ero I0 KjaccaM U
CTPYKTYPHUPOBAHUE ero II0 pasfejaaM 1 TeMaM Kypca, oIpeaesiseT Ko-
JNYEeCTBeHHbIC U KAUeCTBEHHBIE XapaKTePUCTUKY CONeP;KAHUA; JaéT
IpUMepPHOe pacupeesieHe YUeOHbIX YaCcOB II0 TeMaTUYECKUM pas3ie-
JaM Kypca U peKOMeHIyeMyio (IIPUMepPHYIO) II0C/IeI0BATeIbHOCTD UX
U3YUYEeHUA C YUETOM MEKIIPEIMETHBIX 11 BHYTPUIIPEIMETHLIX CBA3€eH,
JIOTUKU yUeOHOTO IIPOIlecca, BO3PACTHBIX 0COOeHHOCTel 00y UaroInX -
cs; ompeesisgeT BO3SMOMKHOCTH IIpeaMeTa IJId peaamusaruu TpeboBa-
HUH K pesyJIbTaTaM OCBOEHUSI OCHOBHOM 00pa30oBaTeIbHOM IIporpam-
MBI Ha YPOBHE OCHOBHOT'O 0DITEro 00pas3oBaHUs, a TaKiKe TpeOoBaHMA
K pesyJabTaTaM OoOyUYeHHsS XUMUU HA YPOBHE IleJiell M3yueHUus MIpe-
MeTa ¥ OCHOBHBIX BHUIOB YueOHO-TIO3HABATEJILHOMN AeATEeILHOCTH/
yUeOHBIX AeMCTBUHN YUeHNKA 110 OCBOEHUIO YUEOHOT'O COIep KaHmA.

ObLLAA XAPAKTEPUCTUKA YYEBHOTO MPEAMETA «XUMWUA»

Bruan yuebmoro mpeamera «XuMusa» B JOCTHKeHUE IeJieil oc-
HOBHOI'O 00II[ero oopasoBaHus OOYCJIOBJIEH BO MHOTOM 3HaueHUEM
XUMHUYECKON HAYKW B MMO3HAHUMW 3aKOHOB IIPUPOAbI, B Pa3BUTUU
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IPOU3BOAUTEIbHBIX CHJI OOII[eCTBA 1 CO3JaHNU HOBOI 6a3bl MaTepu-
AJbHOU KYJIbTYPHI.

XuMudA Kak 9JIeMeHT CUCTEMBI €CTEeCTBEHHBIX HAYK PacIpocTpa-
HUJIa CBOE BJIMAHUE HA BCe 0OJIACTH UeJIOBEUECKOTO CYIeCTBOBAHUS,
3aJajia HOBO€ BUJEHUE MUpa, cTajla HeOTHeMJIEMBIM KOMIIOHEHTOM
MUPOBOU KYJIbTYpPbl, HEOOXOAUMBIM YCJIOBUEM KU3HU OOIecTBa:
3HAHNE XWUMUU CJIYKUT OCHOBOU s (hOPMUPOBAHUS MUPOBO33PeE-
HUA YeJIOBEKa, ero IPeAICTaBIeHUN 0 MaTepUaIbHOM €JUHCTBE MUDA;
BaJKHYIO POJIb WUrparoT (opMuUpPyeMble XUMWEH OpeaCcTaBIEHUS O
B3aMMOIIPEBPAIleHUAX S9HEPTUU U 00 9BOJIOIMU BEIIeCTB B IIPUPO-
Ile; COBpeMeHHadA XUMUA HAalTpaBJieHa Ha pellleHue INI00aJIbHBIX IIPO-
6JieM YCTOMUYMBOTO PA3BUTUSA UeJIOBEUECTBA — ChIPbEBOIi, SHEPTreTH-
YeCKOI, MUIEBON 1 9KOJOTUYECKOH 6e30IIacHOCTHU, IPOobJeM 3apa-
BOOXPaHEHUA.

B ycioBusax BoapacTarollero 3HaueHUsS XWMHUHU B JKU3HU 00IIe-
CTBa CYII[ECTBEHHO IIOBBICUJIACH POJIb XMMUYECKOTO 00pa3oBaHUA.
B name conmanmusanuy OHO SIBJISETCS OJHUM U3 YCIOBUHN (DOPMUPO-
BaHUS WHTEJJIEKTA JUUYHOCTY U TAPMOHUYHOTO €€ Pa3BUTHUA.

CoBpeMeHHOMY YeJIOBEKY XMUMUUYECKUE 3HAHUA HEOOXOAUMBI JJIA
npuolOpeTeHus: O0IEeKYJIbTYPHOT'O YPOBHS, II03BOJISAIOINEr0 YBEPeH-
HO TPYAUTHCA B COIIUYME WM OTBETCTBEHHO YyYaCTBOBATH B MHOT'000-
pPa3HO KU3HU 00IIIeCTBA, AJIA OCO3HAHUS BAXKHOCTU PA3YMHOTO OT-
HOIIIEHUSA K CBOeMY 30POBbIO U 3JOPOBBIO IPYTUX, K OKPYIKAIOIIEHN
OPUPOJHOIL cpeie, AJA I'PAMOTHOTO IOBEIEHU A IIPYU UCIIOJIH30BAHUN
PasINUYHBLIX MaTEPUAJIOB M XMMHUYECKUX BEIIECTB B IIOBCEJHEBHOMN
JKUBHU.

Xumnueckoe o0pasoBaHme B OCHOBHOH IIKOJIe ABJIAETCA 6a30BHIM
II0 OTHOIIIEHUIO K CHCTeMe O0IIero XuMuYecKoro oopasosauus. I1os-
TOMY Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO peain3yeT IIPUCYIIIUe
0o0IIIeMy XMMUYECKOMY 00pasoBaHUIO KJIOUEBBLIE IIeHHOCTU, KOTO-
pbIe OTpakaioT rocyJapCTBeHHBIE, O0IeCTBeHHbIe U NHAUBUAY A"
HbIE TOTPEOHOCTH. OTUM OIPENeIAETCA CYIITHOCTD 00IIel cTpaTernu
00yueHUsi, BOCIHUTAHUS W PA3BUTHUA OO0YyUAIOIMUXCA CPEICTBAMU
yueOHOT0 IpeaMeTa « XUMUI» .

WNsyuenne mpegmera: 1) cmocoGCTBYeT peau3anuyl BO3SMOKHO-
cTell AJid caMOpPasBUTUA U (DOPMUPOBAHUA KYJIbTYPHI JUUYHOCTH, €6
o01eit U GyHKIIMOHAIBHONM I'PaMOTHOCTH; 2) BHOCUT BKJIax B (op-
MHUDPOBaHUE MBIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEN HOAPOCTKOB,
HaBBIKOB MX CAMOCTOSTEJbHOI y4ueOHOI AesTeIbHOCTU, dKCIepU-
MEHTAJbHBIX M MCCJIEMOBATEJIbCKUX YMEHUM, HeOoOXOAMMBIX Kak
B IIOBCEHEBHOM *KU3HU, TAK U B IPO(ECCUOHAIBbHON AeATEIbHOCTH;
3) 3HAKOMMUT CO CIeIU(PUKOI HAYUYHOrO MBIIIJIEHUS, 3aKJIaIbIBaeT

XUMWUA. 8—9 knaccel 5



OCHOBBI II€JIOCTHOT'O B3IVIAa HA € IMHCTBO IIPUPOLI 1 YeJIOBEKAa, AB-
JIeTCs OTBETCTBEHHBLIM STAIllOM B (DOPMUPOBAHUU €CTECTBEHHO-HA-
YYHOI I'PaMOTHOCTH HMOIPOCTKOB; 4) CII0cOOCTBYeT (pOPMUPOBAHUIO
IIEHHOCTHOTO OTHOIIEHWS K €eCTEeCTBEHHO-HAYYHBIM 3HAHUAM, K
IPUPOJE, K UeJIOBEKY, BHOCUT CBOI BKJAJ B DKOJOTMUYECKOe 00paso-
BaHUe ITKOJbHUKOB.

HasBannble HampaBJIeHUA B O0yUeHUU XUMUU 00eCIIeUMBaIOTCS
CcIIenu(PUKOM comeprKatusa IpeaMeTa, KOTOPBIHN ABIAeTCs meqaroru-
YeCKM aJalTUPOBAHHBIM OTpPa’sKeHmeM 0a30BOl HAYKU XUMHUU Ha
OIIPeZIeJIEHHOM dTalle €€ Pa3BUTUA.

Kypc xuMum 0CHOBHOM IITKOJIBI OPUEHTHPOBAH HA OCBOEeHUE 00y-
YAOMIIMUCA OCHOB HEOPTAHUYECKON XMMUU 1 HEKOTOPBIX TOHATUHN
¥ CBeJIeHU 00 OTIEeIbHBIX 00 beKTaX OPraHUuYeCKO X MMUHU.

CTpyKTypa comepKaHuA mIpeaMeTa c(popMUpoBaHA HA OCHOBE CH-
CTEeMHOTO IMoAXoaa K ero usdyuenuio. Comeprxanne CKIaabIBaeTCAd U3
CHUCTEMBI IIOHATUHN 0 XUMUUYECKOM DJIEMEHTE 1 BeIleCTBE U CHUCTEeMbI
HOHATUHA 0 XUMHUECKON peakiiuu. O0e 9T CHUCTEMbI CTPYKTYPHO
OpPTraHM30BAHBI IO IIPUHITUITY ITOCJIEI0BATEIHLHOTO PA3BUTUI 3HAHUH
Ha OCHOBE TEOPETUUECKUX IIPEeACTAaBICHUN Pa3HOTO YPOBHSA: aTOM-
HO-MOJIEKYJISPHOTO yUYeHUsI KaK OCHOBBI BCEr0 €CTeCTBO3HAHUA,
ypoBH4A Ilepuoamueckoro sakouna [. I. MenaeseeBa Kak OCHOBHOTO
3aKO0HA XWMUU, YIEHUS O CTPOEHUM aToMa M XUMHUUYECKOU CBA3U,
IpeACTABIEHUN 00 9JEKTPOJUTHUUECKOM AUCCOIMAIlN BEIeCTB B
pactBopax. TeopeTnuecKue 3HAHUS PacCMATPUBAIOTCSI HAa OCHOBE
SMIITUPUUECKU TOJYUEHHBIX U OCMBICJIEHHBIX ()aKTOB, PA3BUBAIOTCS
OCJIeI0OBATEILHO OT OJHOTO YPOBHS K APYTOMY, BBIIOJHAA (PYHK-
U1 O0BACHEHUSA U IIPOTHO3WPOBAHUSA CBOMCTB, CTPOEHUS U BO3-
MOKHOCTEHN IPAKTUUYECKOTO IIPUMEHEeHUS U IMTOJyUYeHUA U3ydaeMbIX
BeIIeCTB.

Takasa opraHu3aIusa COMePIKaHUsI Kypca CIIOCOOCTBYeT IIpecTaB-
JIEHUI0 XUMUYECKOI COCTaBIAIONIEN HAYUHONM KapTUHBI MUpPa B JIO-
TUKe e€ CUCTEeMHOM Mpupoabl. TeM caMbIM 00€CIIeUrBaETCSI BOZMOK -
HOCTBH (pOPMUPOBAHUA §¥ 0OYUAIOMINXCSA [[EHHOCTHOTO OTHOIIIEHUS K
HayYHOMY 3HAHUIO 1 METOJaM IIO3HAHNUA B HayKe. Ba)XHO Takke 3a-
METHUTH, YTO OCBOEHUE COZepKaHrd Kypca IIPOUCXOAUT C IIPUBJIeUe-
HUeM 3HAHUU 13 paHee U3yUYeHHBIX KypcoB: «OKpyKaOIUi MUD»,
«Buomorusa. 5—7 ximaccel» u «@Pusuka. 7 Kjace».

LETN U3YYEHUA YYEBHOIO NMPEAMETA «XUMUA»

K HampaBieHUIO TIEPBOCTEIIEHHON 3HAUMMOCTHU IIPU peaanu3alun
oOpasoBaTelbHBIX QYHKITNI TpeaMeTa « XUMUI» TPAAUIITLOHHO OT-
HOCAT (hOpMUPOBaHNE 3HAHNI OCHOB XMMUYECKON HayKU Kak obJa-
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CTH COBPEMEHHOTO €CTECTBO3HAHUS, IIPAKTUUECKOU AeATeIbHOCTU
yeJIOBeKa M KaK OJHOT0 13 KOMIIOHEHTOB MUPOBOU KYJIbTYpPHI. 3ama-
Yya mpeaMeTa COCTOUT B (DOPMUPOBAHUY CUCTEMBI XMMUYECKUX 3HA-
HUUA — BasKHeUIIUX (HpaKTOB, HOHATUN, 3aKOHOB U TEOPETUUECKUX
TOJIOYKEHU, TOCTYIHBIX 0000IIIeHNI MUPOBO33PEHUECKOTO XapaK-
Tepa, s3bIKa HAYKW, BHAHUHN O HAYUYHBIX METOJAaX U3YUEHUS Be-
IIeCTB U XUMUYECKUX PeaKIlnii, a TakKe B QOPMUPOBAHUY U PA3BU-
TUU YMEHUH M CIOCOOOB MeATEJbHOCTH, CBA3AHHLIX C IJaHUPOBAa-
HUEeM, HaOJIOJeHreM U IPOBeJeHeM XUMUUYECKOT0 9KCIIepUMeHTa,
coOJTIoIeHreM ITPaBUJI 6€30IIaCHOTO O0pAIIleHUs C BEII[eCTBAMU B II0-
BCEIHEBHOM KU3HU.

Hapsany ¢ stum 1mesnu n3ydeHus OpeaMeTa B IIporpaMMe YTOUHe-
HBI ¥ CKOPPEKTUPOBAHLI C YUETOM HOBBIX IIPUOPUTETOB B CUCTEME
OCHOBHOTO o0I11ero obpasoBauus. CerogHsa B oOpasoBaHUU 0CO00
3HAUMMOII IPU3HAETCSA HANIPABIEHHOCThL OOYUEHUA HA Pa3BUTHE U
caMOpasBUTHE JUUYHOCTHU, (hOpMUPOBaHIE €€ MHTEJJIeKTa U O0IIei
KyabTypbl. O0yueHMe YMEHUIO YUNUTHCA U IIPOJOJIZKATh CBOE 00pas3o-
BaHME CaAMOCTOSTEJNbHO CTAHOBUTCA OJHON M3 BaXKHEHIUX (MYHK-
uii yueOHBIX IPEIMETOB.

B ¢BA3U ¢ 9TUM IIpU M3yUYeHUU MpPeaMeTa B OCHOBHOM IIKOJIE J0-
MUHUPYIOIee 3HaUeHne TPUo0pen TaKue e, KakK:

= hopMUPOBaHNE UHTEJJIEKTYAJIbHO PA3BUTON JUYHOCTH, TOTOBOU

K caMo00pasoBaHUIO, COTPYAHUUECTBY, CAMOCTOATEILHOMY IIPU-

HATUIO PeIeHn, CIIOCOOHO afallTUPOBAThCA K OBICTPO MEHAIO-

IIIMCSA YCAOBUAM KU3HU;

= HANTPaBJEHHOCTh OOyUYEeHWA Ha CHUCTeMaTUUYecKoe IIPUOOIeHre
yJamuxcsa K caMOCTOATEIbLHOM MO3HABATEJNLHOM AeATeIbLHOCTH,
Hay4YHBIM METOJAaM II0O3HAHUA, (HOPMUPYIOINIMM MOTHUBAIUIO U
pasBuUTHE CIOCOOHOCTEeH K XUMUM;
obecrmeueHue yCJIOBUII, CIIOCOOCTBYIOIIUX MPUOOPETEeHNIO0 00yUa-
IOIUMUCSA OIIBITA PA3HOOOPAa3HON IesATeILHOCTY, IIOBHAHNA U ca-
MOIIO3HAHUS, KJIOUEBLIX HABBIKOB (KJIIOUEBBIX KOMIIETEHI[U),
UMENINX YHUBEePCAJIbHOE 3HAUEHUE JJIs PA3JINYHBIX BUIOB A€~
TeJIbLHOCTH;
dopMupoBaHUE YMEHUI O0bACHATL U OI[eHUBATDH SBJIEHUA OKPY-
JKaloIero Mupa Ha OCHOBAHUM 3HAHUM W OIBITA, IMOJYUYEHHBIX
IpU U3YUYEHUU XUMUU;
= (hopMuUpOBaHUE Y OOyUAIOITUXCA TYMAHUCTUUECKUX OTHOIIIEHUM,
TOHUMAHUSA IeHHOCTH XUMUYECKUX 3HAHUI AJIs BLIPAOOTKU 9KO-
JIOTUYECKU 11eJIecO00pPa3HOro IMOBEeIeH!s B ObITY U TPY/AOBOI Aesi-
TEJBHOCTH B IeJIAX COXPAHEHUS CBOETO 3J0POBbA U OKPYIKao-
el IPUPOAHON Cpeabl;
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= pa3BUTHE MOTHUBAINU K 00YUYEHHNIO, CIIOCOOHOCTE K CAMOKOHTPO-
JII0O I CAMOBOCIUTAHMNIO HA OCHOBE YCBOEHUS O0IIeUYETOBEUECKIUX
IleHHOCTeli, TOTOBHOCTU K OCO3HAHHOMY BBIOODPY Ipoduis 1 Ha-
IPaBJIEHHOCTU AAaJbHEHNIero o0yueHu .

MECTO YYEBHOIO NPEOAMETA «XUMUA» B YYHEBHOM TMJIAHE

B cucreme o611ero oopasopaHus « XUMUs» IPU3HaAHA 0053aTeIb-
HBIM Y4eOHBIM IPEJMEeTOM, KOTOPBIM BXOJUT B COCTAB IIPEIMETHOMN
obsacTu «EcTecTBeHHO-HAyUYHbBIE IPEIMETHI» .

YueGHBIM IIJTaHOM Ha €€ mayudeHue oTBegeHo 136 yueOHBIX ua-
COB — 10 2 U B HefieJI10 B 8 u 9 Kjraccax COOTBETCTBEHHO.

s kammoro Kjaacca IpeqycMOTPEHO pe3epBHOe yuebHOoe BpeMs,
KOTOpO€e MOJKeT ObITh MCIOJB30BAHO YUYaCTHHUKaAMM 00pa3oBaTeJIb-
HOT'0 mIpoIllecca B IiessaX ()OPMUPOBAHUS BAPUATUBHOUN COCTABJISAIO-
el comep:KaHUA KOHKPETHOH paboueil mporpammbl. IIpu sTom
obsizaTesbHasA (MHBapUAHTHAA) YaCTh COAEPIKaHUA IIpeJMeTa, ycTa-
HOBJIEHHAA IIPUMEPHOI paboueil mporpaMMoii, 1 BpeMsi, OTBOAUMOE
Ha eé usyueHue, JOJKHbBI ObITH COXPaHEHbI IIOJTHOCTBIO.

B cTpykType npumepHOii paboueii mporpaMMbl HAPAAY C ITOACHU-
TeJIbHOM 3alIMCKO BBIAEJIEHBI CJIeAyIOIre Pa3aesabl:

= IJIaHUPYyeMble Pe3yJIbTAaThl OCBOEHUsS y4yeOHOro mpeamera «Xu-
MUsA» — JUYHOCTHBIE, MeTAIIPeAMeTHBIE, IPeIMeTHbIE;

= comeprKanme yueOHOro mpeaMeTa « XuMusA» 0 roJaM O0yUeHUs;

= IPpUMEPHOEe TeMaTUuUYecKoe ILJIaHUPOBaHue, B KOTOPOM JAeTaIu3u-

POBaHO cozep:KaHUe KaKJ0 KOHKPETHOHM TeMbl, YKa3aHbl KOJIU-

YeCTBO YacOB, OTBOAMMBIX Ha €€ M3yuyeHHe, U OCHOBHBIE BUBI

yu4eOHOI eATeIbHOCTH YUEHUKA, (hopMuUpyeMble IPU U3YUEHUU

TeMbl, IPUBEJEH IIepeUeHb NeMOHCTPAIlNil, BBIIIOJHAEMBbIX YUU-

TeJeM, U IepedeHb PeKOMEHAYeMbIX Jab0opaTOPHBIX OIBITOB U

OpaKTUYECKUX PAbOT, BHIMOJHAEMbBIX YUAIITUMUCH.
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COAEPXAHUE YYEBHOIO NPEAMETA «XUMUA»

8 KJIACC

I'IepBOHaqaanble XUMUYECKUe NOHATUA

IIpegmer xumum. Posib XxuMum B :KU3HU UesgoBeKa. Teja u Bele-
ctBa. PusuuecKkue cBOICTBA BelecTB. ArperaTHoe COCTOSHUE Be-
miecTB. IIoHATHE 0 MeTOoAAaX MO3HAHUA B XUMUU. XUMUSA B CUCTEME
HaykK. YucThle BeliecTBa 1 cMecu. CIIocoObI pasesieHusa CMeceri.

ATOMBI U MOJIEKYJIbI. XUMUUYeCcKHre daeMeHTbl. CUMBOJIBI XUMU-
YeCcKHUX dJeMeHTOB. IIpocThie U CI0KHbBIE BemecTBa. ATOMHO-MOJIEe-
KYJIAPHOE yUeHUe.

Xumuueckas (popmysaa. BaaleHTHOCTh aTOMOB XUMUYECKUX dJIe-
MEHTOB. 3aKOH IIOCTOSHCTBA cocTaBa BellecTB. OTHocUTeIbHAS
aTromHasa macca. OTHocuTesbHaA MOJIEKYJIApHada macca. MaccoBasa
IOJIA XUMUUYECKOTO 5JIeMEeHTA B COeTUHEeHN .

duzuvecKre U XUMUUYECKHUE ABJICHUA. XUMHUUECKasd PeakIiiua u
eé mpu3HaKMU. 3aKOH COXPAaHEeH!sS MAacChl BeIecTB. XUMHUUYECKUe
ypaBHeHuA. Kiaccudpuranusa XUMIUYECKUX peaknuii (coefnHeHNnd,
pasioKeHUs, 3aMeIleHnsa, 00MeHa).

XuMnuecKUY 9KCIIEPIMEHT: 3HAKOMCTBO C XUMUUECKO IIOoCyI0M,
c IIpaBuJIaMu PaboOThI B Ja00OpaTOPUM U IIPpUEMaMU OOpAaIleHus ¢ JIa-
6OpaTOPHBIM OOOPYZOBaHMEM; M3yUeHHe U omucaHme (PU3UUIECKUX
CBOIiCTB 00pasIioB HEOPTaHUUECKUX BeIeCcTB; HabOJIoneHre (pusmue-
ckux (IIaBIeHWe BOCKAa, TasdHUe JIbAAa, pacTUpaHue caXapa B CTYIIKe,
KUIeHre 1 KOHJEeHCAIIUI BOJbI) U XUMHUUeCKuX (TopeHue CBeun, IIpo-
KaJIUBaHUe MEeTHOU ITPOBOJIOKH, B3aMMOIEHCTBIE MeJja C KUCJIOTOMH)
ABJIEHU, HAOJIIOIeH1e 1 OMCcaHe IIPU3HAKOB IIPOTeKAHUA XUMUUe-
CKUX peakIuil (pasjiosKeHne caxapa, BBamMOJAeHCTBUE CEPHOU KUC-
JIOTHI C XJIOpUAOM Oapus, pasiokenue ruapokcuaa meau(Il) mpu ma-
TpeBaHUNM, B3anMOAeCcTBIE Kejes3a ¢ pacTBopoM couu menu(Il)); us-
yueHre Ccmoco0OB pasfeaeHus cMmeceil (C IIOMOIIBIO MATHUTA,
¢dunabTpoBaHUe, BbITapUBaHMWE, AUCTUIIAIUSA, Xpomartorpadusd),
IpOBeJIeHIe OUNCTKHY ITIOBAPEHHO CcOJI; HAOIIoAeHre U OIICaHe pe-
3yJBTATOB IIPOBENEHUS OIIbITa, UJLTIOCTPUPYIOIIEro 3aKOH COXpaHe-
HUSA MacChl; CO3aHNe MOJeIel MOJeKy.JI (IITapoCTePKHEeBhIX ).

BaxHelwme npeacTaBUTEN HEOPraHUYECKUX BELLECTB

Bosnyx — cmech raszos. CocraB Bosnyxa. Kuciopon — ssiemeHT 1
mpocTtoe BelllecTBo. HaxosxIeHue Kuciopoja B IIpupope, Gusmue-
CKUe U XMMHUUecKue cBovcTBa (peakiuu ropeuud). Oxcunwl. Ilpu-
MeHeHUe Kucaopona. CocoOnl IosIyyeHUA KUCJIOpoAa B slabopaTo-
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pUu U IIPOMBIIIIJIEHHOCTH. KPyroBopoT KHCJIOpOAa B IIPUPO/E.
0O30H — ayutoTponHAasA MOAUMUKAIIUA KUCJIOPOAA.

TemnmoBoit sdp@PeKT XUMHUUYECKON peaKIuM, TePMOXHUMUUYECKUe
ypaBHEHUA, 9K30 U 9HAOTePMUYECKHNe peakIuu. TOnJIuBO: yrojab u
MeTaH. 3arpssHeHHe BO3[yxa, yCUJIeHNe IIapHUKOBOro sddexra,
paspyliieHne 030HOBOTO CJIOA.

Bopopoa — syieMeHT U IIpocToe BelrlecTBO. Haxo:kaeHre BOgOPO-
Ia B mpupoje, husuuecKkre 1 XUMUYEeCKHe CBOMCTBA, IIPUMEHEeHNeE,
CIIOCOOBI IMoJIyueHusi. KHucIoThI U coIu.

KommuectBo BeriectBa. Mosis. MosisspHas macca. 3aKoH ABoraapo.
MomnspHbIii 00bEM ra3oB. PacuéTsl 110 XUMUUYECKUM YPABHEHUSM.

dusnuecKkue cBolicTBa BOALI. Boma Kak pacTBOpuTesib. PacTBo-
pbl. HachllneHHbIe 1 HEHACHIIIIEHHBIE PACTBOPLI. Pacmeopumocmy
seuecms 8 800e.! MaccoBasi MOJIsI BeIlleCTBA B pacTBope. XuMuue-
ckue cBoiicTBa Boabl. OcHoBaHUs. PoJIb PacTBOPOB B IIPUPOJE U B
JKUB3HU UesoBeKa. KpyroBopoT BoOAbI B IpHUPOe. 3arpA3HeHne IIpu-
pomHBIX BoA. OXpaHa 1 OYMCTKA IPUPOAHBIX BOJ.

Knaccupukamusa meopranndeckux coegunenuii. Oxcunnl. Kiaac-
cudpuKanua OKCUIOB: coJieobpasyroinue (OCHOBHBIE€, KHCJIOTHBIE,
amdoTepHble) W HecoJsieobpasyrorue. HomMeHKJIaTypa OKCHIOB
(MesxayHaponHad W TPpUBHAJbHAA). PU3NMUECKHEe W XUMHUYECKUe
cBomicTBa OKCuAOB. IlosryueHre OoKCHUI0B.

OcHoBanusa. Kiaccuuraiiusa OCHOBAHUN: IEJOUYN U HEPACTBO-
pumble ocHOBaHUsA. HoMeHKIaTypa ocHOBaHUI (MeXAyHApPOLHAS U
TpUBUAJIbHAA). PU3MUECKUE U XUMUUYECKHE CBOMCTBA OCHOBAHUM.
IToryuenue ocHOBaHUIIA.

Kucnoreli. Kiaaccudpurkamusa xwuciaor. HomeHKJaTypa KHCJIOT
(MesxayHaponHad W TPpUBHAJbHAA). PU3NMUECKHEe W XUMHUYECKUe
cBoiicTBa KucioT. Psag aktusuoctu metasrinoB H. H. Bekerosa. Ilo-
Jy4yeHue KUCJIOT.

Conu. Homenkaarypa coJieli (MeXIyHapOoagHASA M TPUBUAJbHAA).
dusnuecKkue 1 XUMHUUECKUe cBoiicTBa coJieii. [lonyuenue comeii.

TeneTmueckasa cBA3b MEXKAY KJacCaMU HEOPraHWYECKHUX COeqU-
HeHUu.

XUMUUYECKUN 9KCIIEPUMEHT: KaueCTBEHHOEe OIpeNlesieHre CoAep-
JKaHUA KMCJIOPOoJia B BO3AyXe; IMoJyuyeHue, coOupaHnue, paciio3HaBa-
HIe U U3yUYeHNe CBOMCTB KHMCJI0POoia; HAOIogeHe B3auMOoeiCTBUA
BEIIEeCTB C KUCJIOPOAOM 1 YCJIOBUSA BOBHUKHOBEHUSA U IPEKPAIIIeHU A
ropeHus (moskapa); oO3HaKOMJIeHUEe ¢ oOpasimaMu OKCHUIOB U OIIMCca-
HIEe WX CBOICTB; IIOJIyUeHNe, cOOMpaHue, paciio3HaBaHUe U u3yue-

1 KypcuBom o60o3HauUeH y4ueOHBINI MaTepua, KOTOPBIA M3ydaeTcs, HO He
BBIHOCHUTCSA Ha IIPOMEKYTOUYHYIO 1 UTOT'OBYIO aTTeCTalnuio.
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HUe CBOMCTB BOAOpoOja (ropeHue); B3BanMOAeiCTBUE BOJAOPOAA C OK-
cugom menu(1l) (Bo3MOKHO MCIIOJIbL3OBaHME BUIEOMAaTePUAaJIOB); Ha-
OJfomeHIe 00Pas3IloB BEIeCcTB KoJmuecTBOM 1 MOJIb; MccaegoBaHUEe
0COOEHHOCTEl PACTBOPEHHUS BeIeCTB C PAa3JIUYHON PacTBOPUMO-
CTBHIO; IIPUTOTOBJIEHE PACTBOPOB C OIIPEIeJIEHHOII MacCOBOM HOJIei
PacTBOPEHHOIO BellleCcTBa; BBANMOIEICTBUE BOABI C MeTaJiamMu (Ha-
TpueM W KaJjblueM) (BO3MOXKHO HCIIOJIL3OBaHWE BHJeOoMaTepua-
JIOB); OIIpejieJieHre PACTBOPOB KHCJOT U IIeJIoueil ¢ IIOMOIIbIO MH-
IUKATOPOB; UCCJIeIOBaHNE 00PA3I[OB HEOPraHNYEeCKUX BEIIeCTB pas-
JUYHBIX KJACCOB; HaOJIO[eHNe N3MEeHeH!UsI OKPACKU MHAUKATOPOB
B pacTBOpax KHUCJOT U IIfeJioueil; n3yueHre B3auMOAeMCTBUA OKCH-
na menu(Il) ¢ pacTBOpoM cepHOIl KHCJIOTHI, KMCJIOT C MeTaJlJIaMH,
peaxkmnuii HedTpaausalui; IoJIydeHre HepacTBOPUMBIX OCHOBAHUIA,
BBITECHEHME OJHOT0 MeTaJja APYIUM M3 PACcTBOPA COJIH; PeIlleHue
SKCIIEPUMEHTAJbHBIX 3a7a4 II0 TeMe «BakHelIre Kjaacckl Heopra-
HUYECKUX COCIUHEHUN» .

MNepuopnyeckuii 3akoH u Mepuoguyeckas cucrema
xumuyeckux snemeHToB [l. U. MeHpeneea. CtpoeHune atomoB.
Xumunyeckas cBa3b. OKMCAUTENIBHO-BOCCTAHOBUTENIbHbIE peaKLUM

ITepBble MONIBLITKY KJaacCUPUKAIINY XUMUIECKUX 9J1eMeHTOB. I1o-
HSTHE O I'PYNIIaX CXOJHBIX 9JIeMEHTOB (II[eJIOUHBbIE U IeJIOUHO3e-
MeJbHbIE METAJJIbI, TaJOreHbl, MHEPTHbIE Iradbl). JJIeMEHThI, KOTO-
pule 06pasyoT aM(OTepHbIe OKCUIbI ¥ TUAPOKCHUILI.

Ilepuoguueckuit 3akoH. Ilepumognueckass cucTeMa XUMHUUYECKUX
snemeHnToB [l. 1. MennesneeBa. KopoTkonepruogHasa u AJIMHHOIIEPU-
onHasi (popmbl IleproauUecKol CUCTEMBbl XMMHUUECKUX 3JI€MEHTOB
. Y. MenneneeBa. Ilepuoasl u rpynmnbl. @Pu3ndyecKuil CMBICJ 1O-
PAIKOBOTO HOMEPa, HOMEPOB IIePUOIa U I'PYIIILI 9JIEeMEHTa.

Crpoenune atroMmoB. CocTaB aTOMHBIX Aep. 130TonbI. DJIeKTPOHBI.
CrpoeHue 3JIeKTPOHHBIX 000JI0UeK aTOMOB ITepBBhIX 20 XUMHUUYECKUX
snemeHTOB Ilepumonmueckoit cucremsl [l. 1. MengeneeBa. Xapakre-
PHUCTHKA XMMHUUYECKOTr0 9JIeMeHTa 10 ero II0JIoKeHuio B I[lepuoauue-
ckoii cucreme . 1. Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEeHHUA Pajuyca aTOMOB XUMUYECKUX dJIe-
MEHTOB, METAJJINUYECKUX U HeMeTaJINYeCKUX CBOMCTB II0 IPyIIIam
u nepuogam. 3HaueHue Ilepuonuueckoro 3akoHa u Ilepuoguueckoit
CHCTEeMbl XMMUUYECKUX 9JIEMEHTOB [IJIA Pa3BUTUS HAYKU U IIPAKTHU-
ku. [I. 1. MeunpeneeB — yUEHBIN U IPaKIaHUH.

Xumunuueckasa cBs3b. KoBajieHTHasdA (IMoJspHAs U HeEHOJApPHAasd)
CBfA3b. JJIEKTPOOTPHUILATEIHLHOCTh XUMUYECKUX 9J1eMeHTOB. MloHHasA
CBfA3b.
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Cremnens okuciaeHusa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHEIE PEaK-
muu. IIporecchl OKUCIEHUA 1 BOCCTaHOBJIeHUsI. OKUCIUTENN U BOC-
CTaHOBUTEJIN.

XUMHUYECKUl 9KCIIePUMEHT: U3yUeHre 00pas3IioB BeIleCTB MeTaJI-
JIOB U HEMETAJLJIOB; B3aUMOJENCTBUE I'IAPOKCHUAA IIMHKA C PACTBO-
paMu KUCJIOT U ITleJI0Uei; TpoBeJeHNe OIIBITOB, UIJTIOCTPUPYIOITUX
HIpUMepPbl OKMCJIUTEJIbHO-BOCCTAHOBUTEJIbHBIX pPeakIuil (ropeHue,
peakIuy PasioKeHnsd, COeTUHEHU ).

MexnpeameTtHble CBA3MN

Peanuzanusa Me)KOpeAMETHBIX CBs3el NPU HUIYUEHUN XUMUU
B 8 KJracce OCyIIleCTBIAETCA Yepes UCII0JIb30BaHUE KAK OOIIIX ecTe-
CTBEHHO-HAYYHBIX ITIOHATHUN, TAK ¥ TOHATUMN, IBIAIOIIUXCA CUCTEM-
HBIMU JIJI OTAEJbHBIX IPEeIMETOB €CTeCTBEHHO-HAYUHOTO ITUKJIA.

OO61e ecTeCTBEHHO-HAYYHbBIE TOHATUA: HAYYHBIA (PAKT, TUIIOTE-
3a, Teopus, 3aKOH, aHAJNN3, CUHTE3, KJacCu(PpUKAIUA, IePUOIUY-
HOCTbH, HaOJIOJeHUe, 9KCIePUMEHT, MOJeJupPOBaHue, M3MepPeHUue,
MOJeJb, ABJIEHUE.

dusuKa: MmaTepusd, aToM, 9JIeKTPOH, IIPOTOH, HEHTPOH, UOH, HY-
KJIAJ, U30TONbI, PAANO0aKTUBHOCTb, MOJIEKYJIa, 9JIEKTPUUECKUH 3a-
pPAI, BEIIEeCTBO, TeJ0, 00BEM, arperaTHOE COCTOSHIE BEIIeCTBa, ras,
dusuvecKue BeJIWUYUHBI, €IUHUIIBI N3MEPEHUsI, KOCMOC, IJIAHETHI,
3Bé3anl, CostHIE.

Buosaorusa: ¢gorocunTes, npixanue, 6uochepa.

Teorpadus: armocdepa, ruapochepa, MUHepPaabl, TOPHbIE IIOPO-
IbI, TIOJIe3HbIe NCKOIIaeMble, TOILJINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BewecTtBo U xummnyeckas peaKuusa

Ilepuonmueckuii 3akoH. Ileprogmueckas cucreMa XUMHUYECKUX
snemeHTOB [I. 1. MengeneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B
U3MEHEeHUMN CBOMCTB XMMUUYECKUX 9JIEMEHTOB IIEPBBLIX TPEX IIEPUO-
OB, KaJINs, KAJbIIUA 1 UX COEIUHEHUI B COOTBETCTBUH C TIOJTOKEHM-
eM sJIeMeHTOB B Ilepuoamueckoii crucTeMe 1 CTPOeHeM UX aTOMOB.

CTpoeHue BeliecTBa: BUAbI XUMUUYECKOMN cBa3u. TUIIbl KpucTa-
JUYEeCKUX PEIEéTOK, 3aBUCUMOCTD CBOMCTB BeIleCcTBA OT TUIIA KPU-
CTAJIINYECKON PEINETKY U BUAA XMUMUYECKON CBA3U.

Knaccupuramnmua m HOMEHKJATypa HEOPraHUUYECKUX BeIecTB
(MesxOyHapomHasa U TpUBUAJIbHAA). XUMHUYECKMHe CBOIMCTBaA Be-
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IIeCTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJacCcaM HEOPraHMYEeCKUX CO-
eINHEeHUH, TeHeTUUeCKAas CBsI3b HEOPTAHUUYECKUX BEIIeCTB.

Kiraccupuranmsa XuMUUeCKUX PeaKI[Uil 10 PasJInIHbIM IIPU3HA-
KaM (II0 YMCJIY U COCTABY YUACTBYIOIINX B PeaKI[NH BEII[eCTB, II0 Te-
miIoBoMy 3M(deKTy, Mo U3MEHEeHUIO CTelleHell OKNCIeHUS XuMuue-
CKUX 9JIEMEHTOB, IO 0O0paATMMOCTH, II0 YYaCTHUIO KaTajausaTopa).
9K30- U SHAOTEPMHUUECKUE PEaKINU, TEPMOXHUMHUUECKUE ypaBHe-
HUA.

IToHATHE O CKOPOCTH XMMHUUECKOI peakiiunu. [lousaTue 06 oopaTu-
MbBIX ¥ HEOOPATUMBIX XUMUYECKUX peakiuax. [IoHATre 0 TOMOTeH-
HBIX U T'eTePOTeHHBbIX peaknusx. IIonamue o xumuieckom pasHo-
secuu. Paxmopul, 8AUAIOUUE HA CKOPOCMb XUMUYECKOU PeaKyuu U
NOJIONHCEHUEe XUMULECK020 PABHOBECUS.

OKUCINTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN, JIEKTPOHHBIH 6a-
JIAHC OKMCJIUTEJbHO-BOCCTAHOBUTEJNBHON peakmnuu. CocrasiieHue
ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKITUNA C UCIIOIb-
30BaHMEM MeTO/la 9JIEKTPOHHOTrO OajiaHca.

Teopus 5IeKTPOSUTUUYECKON AUCCOIMMAIIAN. DJIEKTPOJUTHI U He-
SJIEKTPOJUTHI. KaTuoHbl, aHMOHBI. MexXaHM3M IUCCOIIUAIIUU Be-
IIIEeCTB C PA3JIUUYHBIMU BUAAMU XUMUUECKOIi ¢cBA3u. CTeleHb JUCCO-
nuanuu. CuibHbIE U cJIa0ble 3JIeKTPOJUTEI.

Peaxiiuu moHHOTO 0OMeHa. YCJIOBUA MIPOTEKAHUA PeaKI[uil MOH-
HOro oOMeHa, IOJHbIE U COKPAIEHHbIE NOHHBIE YPABHEHUS Peak-
muii. CBolicTBa KUCJIOT, OCHOBAHUM U COJIelil B CBeTe IIpeACTaBIeHI
00 2JIEKTPOJUTHUUYECKON aucconuanuu. KauecTBeHHbIe peaKI[uy Ha
uoHbl. ITonamue o zudpoause coneil.

XUMUUYECKUl SKCIEPUMEHT: O3HAKOMJIEHHE C MOAeJAMU KpPHU-
CTAJIINYECKUX PEIIETOK HeOPraHWUYeCKUX BEIeCTB — METAJIJIOB U
HeMeTaJJIoB (rpaduTa 1 aamMasa), CJIOKHBIX BeIllecTB (XJiopuaa Ha-
TPHUA); UCCIETOBAHNE 3aBUCUMOCTHY CKOPOCTU XUMUUYECKOH pPeaKIiuu
OT BO3[IEUCTBUS PA3JUUYHBLIX (DAKTOPOB; MCCJIELOBAHUE DJIEKTPOIIPO-
BOJTHOCTH PACTBOPOB BEINECTB, IIPOIlecca AUCCOIUAIIUU KIUCJIOT, ITe-
Joueli 1 cojieil (BO3MOKHO MCIIOJIb30BaHNE BUAEOMATEPUAJIOB); IIPO-
BeleHNe OMNbITOB, MJIIIOCTPUPYIONINX IIPU3HAKU IIPOTEKAHUSA peak-
nuii moHHOro oOmeHa (oOpasoBaHUe oOcajgKa, BbIJEJIEeHHE Tasa,
obpasoBaHMe BOIbI); OMBITOB, UJJIIOCTPUPYIOIITUX TPUMEPHI OKMCJIU-
TeJbHO-BOCCTAHOBUTEJIbHBIX peaKkIuil (ropeHue, peakIiiuu pPasJo-
JKeHUs, COeUHeHNs); Paclio3HaBaHNe HEOPTaHUUECKUX BEIeCTB C
IOMOIIbI0 KAUECTBEHHBIX PEeaKIIUii Ha WOHBI; pelleHre 9KCIIepU-
MEeHTaJbHBIX 3a/1a4.
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Hemetannbl u ux coegmHeHus

O61asa xapakTepucTuka rajoreHoB. OCOGeHHOCTH CTPOEHUS aTo-
MOB, XapaKTepHble cTeneHu okuciaeHus. Crpoenne u pusnyecKUe
CBOWICTBA IIPOCTBLIX BEII[ECTB — rajIOTeHOB. XMMUUYECKHEe CBOMCTBA
Ha IpuMepe xJopa (B3ammojelicTBUe C MeTajllaMi, HeMeTaJLJIaMu,
mesiouamMu). XJaoposogopoa. CongHasa KMCJI0oTa, XUMUYECKe CBOM-
CTBa, MOJIyueHue, IpuMeHeHure. JleficTBUe XJiopa U XJOPOBOAOPOAA
Ha OpraHu3M uUejioBeKa. BasKHeHIIre XJOPUAbI U UX HaXOXKIeHUe
B IIPUPO/IE.

Ob61asa xapakTepucTuka sjaeMeHToB VIA-rpynnsl. Oco6eHHOCTU
CTPOEHUS ATOMOB, XapaKTePHbIE CTEIIeHU OKUCJIEHUS.

CrpoeHue u GpusUUeCKUE CBOMCTBA MPOCTHIX BEII[ECTB — KUCJIO-
poza u cepbl. AJLJIOTPOIIHBIE MOAU(PUKAITUY KUCJIOPOaa U cepbl. X1-
MuuecKue cBoiicTBa cepbl. CepoBomoOpO, CTpOeHMEe, (PU3UUECKUEe U
XuMuYecKue cBoiicTBa. OKCUABI cepbl KaK IPEeCTaABUTENIN KUCIOT-
HBIX oKcugoB. CepHas KMCJIOTa, (pusnUecKUe U XUMHUUYECKHe CBOI-
cTBa (00IIMe KaK HIPEeNCTAaBUTEJNA KJjacca KHCJIOT U cHenupuye-
ckme). XuMHUUYeCcKe peakiui, JeKalliie B OCHOBEe IPOMBIIIJIEHHOTO
crocoba moJIyuyeHUA CepHOHM KucaoTwl. I[Ipumenenue. Conu cepHOM
KMCJIOTHI, KaueCTBEHHAs peaKIius Ha cyJjabdar-uon. HaxoxmeHue
cepnl U €€ cCoeqMHEeHNH B IpUupoae. XUMUUYECKOe 3arpsa3HeHre OKPY-
JKaIoIIel cpelbl COeAUHEHUAMU cephl (KUCIOTHBIE JOMKAU, 3arpAs-
HeHUe BO3AyXa U BOAOEMOB), CIIOCOOBI €r0 ITPEeIOTBPAIIeHU .

O6mas xapakTepucTUKa 3jeMeHTOB VA-rpynnbel. Oco6eHHOCTH
CTPOEHUS aTOMOB, XapaKTepPHbIE CTEIIeHU OKUCJIEHU .

AsoT, pacupocTpaHeHUe B IpUpPOe, GU3MUecKre 1 XUMUIECKUE
cBoiicTBa. KpyroBopot azora B mpupoze. AMMUuak, ero GusndecKue
U XUMHUUYECKHe CBOICTBAa, IOJyueHune u npumenenne. Coam aMMo-
HUuA, uX GuUsnUecKue 1 XUMUUYeCKUe CBOMCTBa, mIpuMeHenne. Kaue-
CTBeHHAs PeaxIlus Ha MOHbI aMMOHUA. A30THASI KUCJIOTA, €€ IIOJy-
yeHne, PU3nUecKre U XUMHUUeCcKUe cBolicTBa (00Iie KaK mpeacTa-
BUTEJIsI KJacca KHCIOT u cruenududeckue). IMcmosab3oBaHue
HUTPATOB U COJIE aMMOHM!S B KaueCTBe MUHEPAJIbHBIX YIOOPEeHUI.
Xumuueckoe 3arpsasHeHHe OKpPYKalleil cpeabl COeNMHEHUAMU
asora (KUCJIOTHBIE MOKIU, 3arpsA3HeHNe BO3AyXa, IIOUYBBI U BOLOE-
MOB).

dochop, anaorponusie Mmogupuramuu pocdopa, pusnueckue u
xumuuecKkue coiictBa. Okcuna dpochopa(V) u pochopuaa Kucaora,
dusmuecKkre U XUMUYECKUE CBOICTBA, IoJyueHue. Mcroab3oBaHue
dochaToB B KauecTBe MUHEPAJIbLHBIX VIOOPEHIIA.

Ob61asa xapakTepucTuka sjaeMeHToB IVA-rpynnsl. OcobeHHOCTU
CTPOEHUS ATOMOB, XapaKTePHbIE CTEIIeHN OKUCJIEHU.
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Vraepon, aysIoTPOIHBIE MOAUMDUKAIIAY, PACIIPOCTPAHEHE B IIPU-
poze, pusuuecKue U XuMHUUeCcKue cBoiictea. Axcopoius. Kpyroso-
port yriepoma B mpupogae. OKcumbl yriieposa, nx (pusnyecKue u Xu-
MHUUYecKUue CBOMCTBA, MeMCTBUE HA KUBbIE OPTaHU3MBI, IIOJyUYeHUE
U IIpUMeHeHUe. JOKOJOornuecKue IIpodaeMbl, CBA3aHHbBIE C OKCHUIOM
yrimepoaa(IV); rumoresa Tiio0aJbHOTO HOTEIJIEHUS KJIUMATAa; Iap-
HUKOBBIN a()(PeKT. YTroabHasA KUCJIOTA U €€ COIU, X (PU3UUecCKUe 1
XUMUYECKUEe CBOMCTBA, MOJyUYeHHe U NmpuMeHeHue. KauecTBeHHasd
peakmnus Ha KapOoHaT-MOHBI. Vcmoab3oBaHue KapOOHATOB B OBITY,
MeauIlHE, IPOMBITIIJIEHHOCTHU 1 CEJIbCKOM X031 CTBe.

IlepBoHaUaIbHBIE MOHATUA 00 OPraHWUYECKMX BeIllecTBax Kak
0 coeqUHEHUAX yriaepona (MeTaH, 9TaH, dTUJIEH, alleTUJIeH, 9TaHOJI,
TIINIePUH, YKCYyCHAs Kucaora). Mdx cocmas u xumuieckoe cmpoe-
nue. IloHATHE 0 GMOJOTMUYECKN BasKHBIX BeIleCTBaX: KUpax, OeJi-
KaX, yIVIeBoJlaX — U WX POJIN B JKU3HU UYejoBeKa. MamepuaabHoe
e0uHCMB0 OP2AHUYECKUX U HeOP2AHUYECKUX COCOUHeHUIL.

KpemHunii, ero (pusnueckue u XMMHUYeCKHUe CBOMCTBA, MOJyUYeHNUe
u npumenenune. CoequHeHns KpeMHUsA B npupozae. O0iue mpen-
craByienus 06 okcuge kKpemuusa(IV) u kpemuueBoi kucaore. Cuim-
KaTbl, UX HCIIOJb30BaHUE B OBITY, MEeIUIIMHE, IIPOMBIIILJIEHHOCTH.
BaxcrHelluiue cmpoumeJibHble MAMEPUALbL: KePAMUKA, CMeKL0, Ue-
MmeHm, 6emoH, xHcese3obemon. IIpobremvL 6€630nacH020 UCNONbIOBA-
HUS CMPOUMENbHbLX MAMepPUaLos 8 NO8CEOHe8HOI HUSHU.

XuMHUYeCKUH 9KCIEPUMEHT: H3ydyeHUe oOpas3oB HeopraHuue-
CKHX BeIIeCTB, CBOWCTB COJISHON KHCJOTBLI; IIPOBeJeHHe Kaue-
CTBEHHBIX PEaKIIUi Ha XJIOPUA-UOHBI U HAOIIOAeHe TPU3HAKOB UX
HIPOTEeKAHU; OIBITHI, OTpaskaIine (pU3NUecKre U XUMUUECKUe
CBOIICTBA raJIOTE€HOB W UX COeAUHEHUI (BO3MOKHO MCIOJb30BAHUE
BUAEOMATEPUAJIOB); OBHAKOMJIEHHE ¢ 0o0pas3maMu XJOPUAOB (TraJio-
TEeHUIOB); O3HAKOMJIEHUE C 00pas3imaMu Cephbl M €€ COeTMHEeHUAMU
(BOBMOKHO MCIIOJb30BaHNE BUAEOMATEPUAJIOB); HabJIOIeHUE TPO-
mecca oOyIVIMBAaHUS caxapa IoJ JefCcTBUEeM KOHIIEHTPUPOBAHHON
CepHOI KUCJOTHI; M3YUeHNe XMMHUUYECKUX CBOMCTB pas3baBJeHHON
CEepPHOII KMUCJIOTHI, MPOBEAeHNEe KaUYeCTBEHHOU peaKIW Ha CYJIb-
dar-noH u HabJIIOAEeHNE IPU3HAKA €€ IPOTEeKAaHUsI; O3HAKOMJIIeHTEe
¢ ¢dusuyecKUMHU CBoOiicTBaMHU asoTa, Qocdopa ¥ UX COeTUHEHUN
(BOBMOYKHO HCHIOJIF30BaHME BUAEOMATEPUAJIOB), obOpasiiamMm as3oT-
HBIX U (POCPOPHBIX yAOOPEeHUi; moTyUueHne, coOupanue, pacio3Ha-
BaHle W U3yUeHUe CBOMCTB aMMMaKa; IIPOBeAeHNe KaueCTBeHHbBIX
peakuii Ha MOH aMMOHUA U (ocharT-uoH U U3yueHUe MPU3HAKOB
X IPOTEeKaHUsA, B3aUMOJAENCTBHEe KOHIIEHTPUPOBAHHONW a30THOM
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KUCJIOTHI C MeJbI0 (BO3SMOYKHO MCIIOJb30BaHUE BUIEOMAaTEPUAJIOB);
usyueHne Mojesiell KpUCTAJINUYEeCKUX PEIIETOK ajiMasa, rpadura,
dynnepeHa; o3HaAKOMJIEHHE C TIIPOIECCOM aJcOpOIIMM PaCTBOPEH-
HBIX BEIeCTB aKTUBUPOBAHHBLIM YIJIEM U YCTPONCTBOM IIPOTHBOTA-
3a; MmoJiyueHue, coOupaHue, pacIo3HaBaHUEe W M3yUeHNEe CBOMNCTB
YIVIEKHCJIOTO T'a3a; MIPoBeeHe KaUYeCTBeHHBIX peaKIuii Ha Kap0o-
HaT- ¥ CUJINKAT-UOHLI U N3yUeHNe IIPU3HAKOB UX IPOTEKAHUA; 03-
HaKOMJIEHUE C IPOAYKITNEeN CUINKATHOMN IIPOMBIIIIIEHHOCTH; Pellie-
HUe SKCIIePUMEeHTAJbHBIX 3a7a4 II0 TeMe « BarkHeHIne HeMeTa JIb
U UX COIUHEHU» .

MeTtannbl n ux coeguHeHun

O61as XapaKTepUCTUKA XUMUUYECKUX 9JIEMEHTOB — MeETaJJI0B
Ha OCHOBAHUU WX MOJIOKeHuA B [lepruogmndecKoit cucreMe XuMuue-
ckux saeMeHTOB [[. 1. MenneneeBa u ctpoeHusa aromoB. CTpoeHue
MeTa/LsIoB. MeTalinuecKas CBA3b M MeTaJJandYecKas KPUCTAJIN-
yecKas PeIlréTKa. JJeKTPOXUMUUYECKUN PAS HaIPAKeHU MeTaJ-
J0B. PusnUecKre U XUMUUYeCcKHe cBoiicTBa MeTaiioB. O0miue cio-
COOBI MOJYyUYEHUA MeTalJaoB. IIoHATHEe 0 KOPPO3UU MEeTaJJ0B, OC-
HOBHBIE CITOCOOBI 3AITUTHI X OT Koppo3uu. Criaassl (CTalb, YYTYH,
OIOPAIIOMUHNM, OPOH3a) U UX IPUMEHEeHUe B ObITY 1 IIPOMBIIIIIEH-
HOCTH.

IITenounblie MeTAJIBI: TTOJOKeHUe B [lepuoguecKoil cucTemMe Xu-
MuuecKkux aemeHToB [I. 1. MeHnpgeseeBa; cTpoeHre UX aTOMOB; Ha-
XOMKJeHre B mpupone. PuamyecKme M XMMUUYECKHUe cBovcTBa (Ha
npumMepe HaTpud 1 Kaausa). OKCUAbl U TUAPOKCUABI HATPUA U Ka-
aus. IIpruMeHeHMe IIeJJOUYHBIX METAJJIOB 1 UX COeAMHEeHNNA.

IIlesmouHO3eMeNbHBIE METAJIBI MAarHUN M KaJbI[UN: MOJOKEHUE
B Ilepuogmueckoit cucreme xummuueckux ajiemeHToB [[. 1. Menne-
JeeBa; CTPOEHNE UX aTOMOB; HaXOKJeHUe B Ipupone. Pusuyueckue
U XUMHUUYECKUe CBOMCTBA MarHus U KaJblusd. BaskHelne coeque-
HUA KaabIuda (OKCHUI, TUAPOKCHU, coyin). JLECTKOCTDL BOABI U CIIOCO-
ObI €€ yCcTpaHeHud.

AsrromMmuHuii: mojokenue B Ilepmommueckoil cucTeMe XHUMHUUe-
cxux aaeMeHToB [I. V1. MeHIeseeBa; CTpoeHe aToMa; Hax0KIeHre
B rpupojge. PusnuecKre U XUMUUECKMEe CBOMCTBA ATIOMUHUA. AM-
¢doTepHBIE CBOMCTBA OKCHUIAa U TUAPOKCHUIA ATIOMUHUIA.

Kemeszo: monoxkenne B IlepumogmuecKoil cucTeMe XUMUUYECKUX
snemenToB [l. VI. MeHgeseeBa; CTpOoeHME aTOMa; HaXOXKJIeHUE B
npupone. PusnuecKre 1 XUMUUYECKUe cBoicTBa Kenesa. OKcuasl,
rugpokcunsl u coan keyesa(ll) u xenxesza(Ill), ux cocras, cBoiicTBa
U TIOJIyUeHue.
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XUMUYECKUl S9KCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pasiiaMu MeTaJI-
JIOB U CILJIaBOB, X (PU3UYECKUMU CBOMCTBAMU; N3yUeHNE Pe3yJIbTa-
TOB KOPPO3SUHU METaJLJIOB (BO3SMOXKHO HCIIOJIb30BAHNE BUAEOMATEPU-
aJIOB), 0COOEHHOCTEel B3aMMOAEHCTBUA OKCUJA KAJIBIIUSA U HATPUI
Cc BOZO¥ (BO3BMOKHO WCIIOJIb30BaHUWE BHUAEOMAaTEepPUAJIOB); HCCIENO-
BaHUE CBOICTB KECTKOI BOABI; IPOIlecCa TOPEHNUA JKeje3a B KUCJIO-
pome (BOSMOJKHO HCIOJIb30BAaHINE BUIEOMATEPUAJIOB); IIPU3HAKOB
IPOTEeKaHNsA KAaUeCTBEHHBIX PeaKIUil Ha MOHBI (MATrHUA, KaJIbI[UId,
aIOMUHUA, IIUHKA, Keaeda(Il) u :xemesa(Ill), mexu(Il)); mabarome-
HUEe U OIIMCAHM’e IMPOIIECCOB OKpAIlMBAHUA IJIAMEHU MOHAMHU Ha-
TpUA, KaJud U KaJablusa (BO3MOYKHO HCIIOJIb30BaHUE BUAEOMATEPH-
aJIoB); UCcCIemOBaHne aM(POTEePHBIX CBONCTB r'UAPOKCUIA aTIOMUHUA
U TUAPOKCHUIA ITMHKA; PellleHre dKCIePUMEeHTAIbHBIX 3a1au IO Te-
Me «BarkHeIIme MeTaJIbl U UX COeTUHEHUS» .

Xumusa n okpyawlLas cpepa

HoBrbie maTepuaabl 1 TeXHOJOTUU. BelllecTBa U MaTepuaJbl B IIO-
BCEeIHEBHOU KM3HU UYeJIOBeKa. XMMUA U 3J0POBbe. Be3omnacHoe mc-
OJIb30BaHIeE BEIeCTB U XUMUUECKUX peaKIuii B ObITy. [lepBas mo-
MOIIb IPY XUMHUUECKUX 0YKOoraxX 1 oTpaBaeHuAX. OCHOBBI 9KOJOTU-
YeCKON TIPaMOTHOCTH. XWMUYECKOe B3arpsasHeHUue OKpy:Karollei
cpensl (IpeaeabHaA OOIMyCTUMAasA KOHIleHTpanus Beiects — IIJIK).
Poab xuMuu B pelieHnu 9K0JOTHUECKUX IIPo0IeM.

ITpupogHble UCTOUHUKY YTJIEBOAOPOJOB (YIroiab, IPUPOAHBIN ras,
He(dTh), IPOAYKTHI UX IEePepPaboTKU, UX POJb B OBITY M IIPOMBIIII-
JIEHHOCTH.

XUMHUUYECKUil SKCIePHUMEHT: MH3yueHNe o00pasIloB MaTepHaJIOB
(cTexry10, CIIIaBBI METAJLIIOB, IIOJINMEPHBIE MaTePUAJTIBI).

MexnpegmeTHble CBA3M

Peanuzanusa Me:KIIpeIMETHBIX CBA3EH IIPU M3YUEHUU XUMUU B
9 KJIacce OCYIIECTBIAETCA Yepes MCIO0JIb30BaHUE KaK O0IIIUX ecTe-
CTBEHHO-HAYUYHBIX ITOHATUHN, TAK 1 MOHATUMN, IBIAIOINIAXCA CUCTEM-
HBIMU JIJI OTAEJbHBIX IPEIMETOB eCTeCTBEHHO-HAYUHOTO ITUKJIA.

OOG1111e ecTeCTBeHHO-HAaYyUYHbIE MIOHATHA: HaYUYHBIN (DAKT, TUIOTE-
3a, 3aKOH, Teopus, aHaAJIN3, CUHTE3, KJaccupuKamus, Iepuogud-
HOCTb, HaOJIIOJeHUe, SKCIePUMEeHT, MOJeJupPOoBaHue, M3MepPeHue,
MOJeJb, ABJIeHUe, IaPHUKOBLIN 0()(PEKT, TEXHOJIOTUA, MAaTePUAIbI.

dusmKa: MmaTepusd, aToM, 9JIeKTPOH, IIPOTOH, HEHUTPOH, MOH, HY-
KJINJ, U30TOMbI, PAAUOAKTUBHOCTD, MOJIEKYJIa, 9JIEKTPUUYECKUH 3a-
PN, TPOBOAHUKY, IMOJYIIPOBOAHUKU, TUIJIEKTPUKU, (POTOITEMEHT,
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BeIIeCTBO, TeJ0, 00 bEM, arperaTHoOe COCTOSTHUE BEIeCcTBa, ra3, pac-
TBOP, PACTBOPUMOCTD, KPUCTAJIJINUYECKAA PEIIETKA, CIIJIaBbl, (DU3U-
YyecKUe BeJNUYUHBbI, eUHUIBI UBMEPEeHUsA, KOCMIUYecKoe IIPOCTPaH-
CTBO, ILJIaHeTHI, 3B€31bI, CosHIIe.

Buosaorusa: ¢orocuHTes, AbIXaHue, bmocdepa, SKOCHUCTEMA, MU-
HepaJbHbIE YIOOPEeHUA, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TTUTa-
TeJIbHBbIE BelllecTBaA.

T'eorpadusa: armocdepa, ruapochepa, MUHepaabl, TOPHbIE IIOPO-
IbI, ITI0JIe3HbIEe NCKOIIaeMble, TOIIJINBO, BOAHBIE PECYPCHI.
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NAAHUPYEMBIE PE3VYJILTATbI OCBOEHUA
VYEBHOI0 NPEAMETA «XUMWUA» HA YPOBHE
OCHOBHOIO OBLLEI0 ObPA30BAHUA

HVsyuenre XuMHUU B OCHOBHOW IITKOJIe HAIIPaBJEHO Ha JOCTUKe-
HUe O0YYarIUMUCA JUYHOCTHBIX, METAIPEIMETHBIX W IIPEeIMeT-
HBIX Pe3yJIbTaTOB OCBOEHUS YUEOHOTO IpeaMeTa.

JInyHOCTHDbIE pe3ynbraTthbl

JInuHOCTHBIE PEe3yJbTAaThl OCBOEHUS IIPOTPaMMBbI OCHOBHOTO 00-
ero oopasoBaHUs JOCTUTAIOTCA B XOJe OOyUeHUS XUMUU B €IUH-
CTBe yueOHOU U BOCIIUTATEJNbHON nesTeabHocTr OpraHusanuu B CO-
OTBETCTBUU C TPAAUINOHHBIMU POCCUNCKUMU COI[UOKYJIBTYPHBIMU
U TyXOBHO-HPABCTBEHHBLIMU IIEHHOCTAMM, IPUHATHIMU B O0IIIECTBE
IpaBUJIAMU 1 HOPMaMU ITOBEIEHUA 1 CIIOCOOCTBYIOT IIPOIleccaM ca-
MOTIO3HAHUS, CAMOPA3BUTUA U COI[NAIU3AIIUYN 00y UATOTITNXCA.

JInuHOCTHBIE PEe3yJIbTATHI OTPAXKAIOT CHOPMUPOBAHHOCTDL, B TOM
YucJe B YaCTH:

nanI/IOTVIlIECKOFO BOCNUTAHUA

1) 1IeHHOCTHOTO OTHOIIEHUWSA K OTEeUeCTBEHHOMY KYJIbTYPHOMY,
HCTOPUUYECKOMY U HAYUYHOMY HACJIEeIUNIO, IOHUMAHUA 3HAUCHUST XU-
MHUYECKON HAaYKWU B JKU3HU COBPEMEHHOTO O0IleCTBa, CIIOCOOHOCTH
BJIAZIETH JOCTOBEPHOM mH(pOPMAIleil 0 MepeqoOBbIX TOCTUMKEHUAX 1
OTKPBITUAX MUPOBOUN M OTEUECTBEHHON XUMUU, 3aUHTEPECOBAHHO-
CTHU B HAYYHBIX 3HAHUAX 00 yCTPOICTBEe MUpAa U O0IIlecTBa;

rpa)KﬂaHCKOI'O BOCNUTAHUA

2) mpeAcTaBJIIeHUA O COMMAJIBHBIX HOPMAaX U IIPAaBUJIaX MEMKJINU-
HOCTHBIX OTHOIIIEHUU B KOJIJIEKTHUBE, KOMMYHI/IICaTI/IBHOfI KoMIIe-
TEHTHOCTHU B OOIIECTBEHHO II0JIE3HOM, yueOHO-MCCaeq0BaTeIbCKOI,
TBOPYECKOM M APYTrWX BUJIAX AEATEJLHOCTH; TOTOBHOCTH K PAa3HO-
00pa3HOM COBMECTHOU JesITeJIbHOCTH HPU BBINOJHEHUU yUeOHBIX,
IIO3HaBaTeJbHBIX 3aJa4, BBIIIOJIHEHNHN XVMMHWUYECKHUX JOKCIIEpHMMEH-
TOB, CO3JaHUN y‘-IeﬁHbIX IIPOEKTOB, CTPEMJICHNA K B3aMMOIIOHMMA-
HHIIO 1 B3aMMOIIOMOIIX B IIPOIlECCe 3TON YUeOHOI AesTeJbHOCTH; I'0-
TOBHOCTHU OIl€eHUBATh cBOé IIOBeOeHNne 1N IIOCTYIIKM CBOMX TOBapHu-
miefi C TO3WIIUM HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM
OCO3HAHUA MTOCJEACTBUI TOCTYIIKOB;

U,eHHOCTM HAy4YHOro nNo3HaHusa

3) MUPOBO33PEHUYECKUX TPEACTABIEHUIN O BeIeCTBe U XUMUUe-
CKOM peakIiuy, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BU-
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TUA HAYKU U COCTABJISAIOIINX OCHOBY JIA IOHUMAaHUA CYIITHOCTHY Ha-
YYHOI KapTUHBI MUPA; IPEACTAaBIeHNT 00 OCHOBHBIX 3aKOHOMEPHO-
CTAX Pa3BUTUA IIPUPOJBI, B3aMMOCBA3AX YeJIOBEKA C IPUPOIHOI
CPEeZIoi, O POJIM XUMHUU B IIO3HAHUY 3TUX 3aKOHOMEPHOCTE;

4) mo3HaBaTeJIbHBIX MOTUBOB, HAIIPAaBJIEHHBIX HA IIOJyYeHUEe HO-
BBIX 3HAHUH IO XMMHU, HEOOXOLUMBIX IJIsA O0'bACHEeHUA HAaOJIOmae-
MBIX ITPOILECCOB U ABJEHUH;

5) mo3HaBaTeIbHOM, NHMOPMAIITMOHHON U YUTATEIbCKON KYJIbTY-
DPBI, B TOM 4YHCJIe HABHIKOB CAMOCTOATEJIbHON paboThl ¢ yueOHBIMU
TeKCTaMU, CITPABOUYHOM JIUTEPATYPOH, TOCTYIHBIMU TeXHUUECKUMU
cpeacTBaMu MHMPOPMAITMOHHBIX TEXHOJOT I

6) muTepeca K OOyUYEHHWIO W MMO3HAHUIO, JIIOOO3HATEIHLHOCTU, T'O-
TOBHOCTH U CIIOCOOHOCTH K caM0O0O0OpPa30BaHUI0, IPOEKTHOM U UCcIe-
IOBATEJbCKOI AesaTeIbHOCTU, K OCO3HAHHOMY BBLIOOPY HampaBJIEH-
HOCTHU ¥ YPOBHSA 00yUeHUA B JaIbHEHIIeM;

®opMUpPOBaHUA KYNbTYPbI 3A0POBbA

7) OCO3HaHUA II€HHOCTH KMN3HM, OTBETCTBEHHOI'O OTHOIIIEHUA K
CBOEMY 3[I0POBBbIO, YCTAHOBKH HAa 300POBBIM 00pas yKU3HU, OCO3HA-
HUS TOCJEICTBUM W HEIPUATHS BPEAHBIX IPUBBLIUEK (ymoTpebdie-
HUSA aJKOT0JA, HaPKOTUKOB, KyPeHUA), HeOOXOAUMOCTHU COOII0Ie-
HUS OpaBuJ 0e30IIaCHOCTY HIPU OOpAaIleHNu! ¢ XUMUUYEeCKUMHU Belle-
CTBaMu B OBITY U PeaJbHOM KU3HU;

TpynoBoro BocnutaHus

8) mHTepeca K IPaKTUYECKOMY M3yUeHHI0 mpodeccuil 1 Tpyaa pas-
JUYHOTO POjia, YBaKeHUE K TPYAY U pedyJibTaTaM TPYAOBOH AesTe/b-
HOCTH, B TOM UYHCJIe Ha OCHOBe ITPUMEHEHUs IPeIMeTHBIX 3SHaAHU 110
XUMUHT, OCOBHAHHOTO BHIOODPA MHANBUAYAIBHON TPAEKTOPUU IIPOI0JI-
JKeHUs 00pas3soBaHUA C YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHO-
CTH K XUMUU, O0IIeCTBEHHBIX MHTEPECOB U ITOTPEeOHOCTel; YCIIeITHOMI
npodeCCUOHAIBLHOM [esTEeJbHOCTA U Pa3BUTUSA HEOOXOAMMBIX yMe-
HUI; TOTOBHOCTH aJalTUPOBATHCA B IIpo(eccuoHaIbHOI cpefe;

JKONOrn4ecKoro BOCNUTaHMSA

9) BKOJIOTHMUYECKHU I11eJIecO00Pa3HOT0 OTHOIIEHUsS K MPUPOoJe Kak
WCTOYHUKY JKMBHU Ha 3eMJie, OCHOBe €€ CYIIIeCTBOBAHUSA, TOHUMA-
HUS IIeHHOCTY 3J0POBOTr0 1 6€30IacHOT0 00pasa yKU3HU, OTBETCTBEH-
HOTO OTHOINEHUA K COOCTBEHHOMY (PU3WUECKOMY U IICUXUUYECKOMY
3I0POBBHI0, OCO3HAHUSA I[EHHOCTU COOJIIOAeHU IIPaBUI 0€30I1aCHOTO
HoBeeHUA IpU paboTe ¢ BeIlleCTBaAMU, a TAaKKe B CUTyaIluAX, YIPO-
JKAIOIUX 3J0POBBIO U JKUSHU JIIOIEIl;
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10) coocob6HOCTH TPUMEHATH 3HAHUA, IOJydaeMble IPU U3yUe-
HUU XUMUU, AJIS PEIIeHnsa 3aa4, CBA3aHHBIX C OKPYKAOIIei nIpu-
POIHOI Cpenoil, IOBBIMIEHNS YPOBHS SKOJOTHMYECKOH KYJIbTYpPHI,
O0CO3HAHUA IVIO0AJIBHOIO XapaKTepa 9KOJOTUYECKUX IIPO0JIeM U IIy-
Tel UX pelleHus II0CPeJACTBOM METOJ0B XUMUH;

11) sK0I0TUYECKOTO MBITILJIEHUA, YMEHUA PYKOBOJACTBOBATHCA UM
B IO3HABATEJbHONM, KOMMYHUKATUBHON 1 COIUAJILHON IPaKTHUKE.

Meranpenmeruble pe3yibrarthl

B cocraBe meranmpeaMeTHBIX PE3yJIbTATOB BBIAEJSIOT 3HAUUMbIE
nas (opMHUPOBAHUSA MUPOBO33PEHUS OOIeHayUYHbIe MOHATUS (3a-
KOH, Teopusi, IPUHIIUII, TUIIOTe3a, (PaKT, cucTeMa, IPoIlece, sSKCIe-
PUMEHT U [ApP.), KOTOPbIE€ HCIIOJB3YIOTCA B €CTeCTBEHHO-HAYUHBIX
y4eOHBIX IpeJMeTax U II03BOJISIOT HA OCHOBE 3HAHUN U3 3TUX IIPe/-
MeTOB (DOPMUPOBATH IIPEJICTABJICHUE O I€JIOCTHO HAYYHON KapTu-
He MHupa, U YHUBepcajJbHbIe yueOHble neiicTBus (IIO3HABATEJbLHBIE,
KOMMYHHUKAaTUBHBIE, PETYJIATUBHBIE), KOTOPbIe obeceunBaioT Ghop-
MHPOBaHUE TOTOBHOCTU K CAMOCTOATEJbHOMY IIJIAHMPOBAHUIO U
OCYIIECTBJIEHUIO YUeOHOHI AeATeIbHOCTH.

MeramnpenmeTHbIe Pe3yJabTAThl OCBOEHUS 00pa3soBaTeIbHOM IIPO-
rpaMMBbl II0 XMMHUY OTPasKaloT OBJIaIeHNe YHUBEPCAJbHBIMU II03HA-
BaTeJbHBIMHU AefICTBUAMU, B TOM UHUCJIE:

ba3oBbIMU IOrMYECKUMU JeNCTBUAMU

1) ymMeHHEeM WHCIIOJIb30BATh IIPUEMBI JIOTMUYECKOTO MBIIIJIeHUS
IPY OCBOEHUU 3HAHUI: PACKPHIBATH CMBICJ XMUMUUYECKUX IMOHATUN
(BBIZENATh UX XapaKTepHble IPU3HAKM, yCTAHABJIUBATHL B3aMMO-
CBfA3b C JPYTUMU IOHATUSIMMT), UCIIOJIH30BATDH IOHATUS AJIA 00bsAC-
HeHUSA OTAEeJbHBIX (DAKTOB U SABJEHWUN; BBIOMPATh OCHOBAHUA U
KpuTepuu AJsA KjacCuGUKaINU XUMUUYECKUX BEIeCcTB U XUMUUe-
CKUX peaKIHil; yCTaHABJIMBATh IIPUUYUHHO-CJIEJ[CTBEHHBLIE CBS3U
MeXAy 00beKTaMU M3yUYeHUs; CTPOUTDH JOTUUYECKUEe PACCYKICHUA
(MHAYKTUBHBIE, NeIYKTUBHBIE, 110 AHAJOTUH); AeJiaTh BHIBOJBI 1 3a-
KJIIOUEHUS;

2) yMeHUeM NPUMEHATHh B IIpoIlecce IMO3HAHUSA IMOHATHUSA (IIpes-
MEeTHBIE I MeTanpeaMeTHbIe), CHMBoOJNUYecKue (3HAKOBbBIE) MOIeJI!,
HWCIIOJIb3yeMble B XUMUU, IIPE00Pa30BhIBATD IIIMPOKO IPUMEHsIeMbIe
B XMMUU MOJeJbHbIE IIPeICTaBIeHUS — XUMHUUECKUi 3HAK (CUMBOJI
9JIeMeHTa), XUMnuYecKkas ()opMyJa U ypaBHeHHe XUMUUECKOI peak-
IUu — IIPU pellleHnu y4eOHO-IIO3HaBaTeJIbHBIX 3a7ad; C y4ETOM
STUX MOJEJbHBIX ITPEJACTAaBICHUN BEIABIATD U XapaKTePU30BaTh CY-
IIeCTBEHHbIe MPU3HAKU N3yJaeMbIX 00'beKTOB — XUMUUYECKUX Be-
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IIeCTB ¥ XUMHUUECKUX PEeaKIUi; BBIABJIATH O0I[e 3aKOHOMEPHO-
CTU, IPUYNHHO-CJIe/ICTBEHHbBIE CBA3U U ITPOTUBOPEUNSA B U3yUaeMbIX
mpolleccaXx W ABJIEHUAX; MpeAJjiaraTh KPUTEPUU IJIA BBHIABIEHUA
9TUX 3aKOHOMEPHOCTeIl M IPOTHUBOPEUMil; CAMOCTOATEIbHO BHIOU-
paTh cmmocob pelieHus yueOHOU 3amaun (CpaBHUBATH HECKOJIIBKO Ba-
PUAHTOB pellleHusd, BLIOUpPaTh Hanbojee MOAXONAINNN ¢ YUETOM ca-
MOCTOSTELHO BhIIEJIeHHBIX KPUTEPHEB);

ba3oBbiMU UCCef0BaTeNbCKUMU AeNCTBUAMU

3) yMeHMeM HCIIOJIb30BATh IOCTABJIEHHBIE BOIPOCHI B KAayeCTBe
WHCTPYMEHTa MO3HAHUA, a TaKiKe B KaueCcTBe OCHOBBI IAJsa (hopMu-
poOBaHUA THUIIOTE3bI IO IMIPOBEPKE NMPABUJIBHOCTU BBICKA3BIBAEMbBIX
CYKIEHUM;

4) mpuobpeTeHMe OMbITA IO MJIAHUPOBAHUIO, OPTAHUB3AIINY U TIPO-
BeIeHUI0 YUeHNUECKUX 9KCIEePUMEHTOB: YMeHUe HaOJI0gaTh 3a X0-
IOM TIpoIiecca, CaAaMOCTOATEJIHHO IPOTHO3MPOBATL €ro Pe3yJabTar,
dopmyspoBaTh 0000IIIEHNST U BHIBOABI II0 Pe3yJIbTaTaM IPOBEIEH-
HOI'0O OIIBITA, MUCCJIEIOBAHUS, COCTABISATH OTUET O IIPOAEJIAHHON pa-
oore;

Pa6oToii c uHdopmauueit

5) ymeHmeM BLIOUpATh, aHAJIU3UPOBATh 1 MHTEPIIPETUPOBATH UH-
dopmanuio pasIUYHBIX BUAOB U (DOPM IIpEJCTaBJIEHUS, IIOJIydae-
MYIO U3 Pa3HBIX UCTOUHUKOB (HAYUHO-TTONYJIAPHAS JUTEepaTypa Xu-
MHUYECKOTO COlep:KaHUs, CIIPaBOUYHbBIE TOcOOUsA, pecypchl VIHTepHe-
Ta); KPUTHUUYECKU OI€HWBATHL NPOTUBOPEUUBYIO WM HEJIOCTOBEPHYIO
nH(popMAaIuIio;

6) ymMeHUEM TPUMEHATHh Pa3IMYHbIe METOIbI M 3aIIPOCHI IIPU TO-
nCcKe 1 0TOope MHMPOPMAI[UY ¥ COOTBETCTBYIOINX HAHHBIX, HEO0XO0-
OUMBIX IS BBITIOJHEHUS yUeOHBIX U II0O3HABATEJIBHBIX 3a7aU OIIpe-
IeJEHHOTO THNAa; IpuodpeTeHMe OIbITa B 00JIACTU MCIIOJb30BaAHUA
nHGOPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH, OBJaJeHU!e
KYJIbTYPOH aKTUBHOTO MCIIOJbL30BAHUSA PA3INUYHBIX ITOMCKOBBIX CU-
CTeM; CaMOCTOSATEJbHO BBIOMPATh ONTUMAJbHYIO (hOpMY IIpeACcTaB-
JeHUs mHMOPMAIUU ¥ WJJIICTPUPOBATL pelllaeMble 3aJauud He-
CIOKHBIMHU CXeMaMUu, uarpaMMaMu, ApyruMu popmMamMu rpaduKu
U X KOMOMHAIUAMU;

7) yMeHreM HCIO0JIb30BaTh U aHAJIM3UPOBATh B IpOIlecce yueOHOM
¥ MCCJIEIOBATENIbCKOM AeATEeIbHOCTY NHMOPMAIIUIO O BIUAHUYU IIPO-
MBIIIIJIEHHOCTH, CEJIbCKOTO X03AMCTBA M TPAHCIOPTA Ha COCTOAHUE
OKpYy:Karoleil IpUPOSHOIL CPeabl;

22 Pa6oyas nporpamma



yHMBepcaﬂbelMM KOMMYHUKATUBHbIMU LeACTBUAMM

8) ymeHueM 3aaBaTh BOOPOCHI (B XO/e AWAJIOTa U/WUJIN AUCKYC-
CHUU) TIO CYIIECTBY 00CYKIaeMOi TeMbl, (DOPMYJIUPOBATH CBOU IIPE-
JI0XKEeHUS OTHOCUTEJIbHO BBITIOJHEHU S IPEAJIOKeHHON 3a1aun;

9) nmpuobpeTeHMe OIIbITa IIPe3eHTAIlN Pe3YyJILTATOB BBIMIOJIHEeHNI
XUMUUYECKOT0 3KcIlepuMeHTa (JIabopaTOpPHOTrO OIIbITa, JabopaTop-
HOII paboTHI II0 MCCJAEeLOBAHUIO CBOMCTB BEIeCTB, YUEOHOTO IIPOEK-
Ta);

10) 3anHTEpPECOBAHHOCTh B COBMECTHOM CO CBePCTHUKAMU II03HA-
BaTeJbHOI 1 MCCJIeNOBATEIbCKOM NeATeILHOCTY IPU PEIIeHUN BO3-
HUKAIOIUX IIPo0JieM Ha OCHOBe yuéTa OOIIMX MHTEePEeCcOB U COIJIa-
coBaHusa mo3unuii (oOCy:kaeHUs, OOMEeH MHEHUAMU, <«MO3TOBBIE
MITYPMBI», KOOPAMHAIIMSA COBMECTHBLIX MOeHCTBUI, OIIpejeieHne
KPUTEPUEB II0 OIleHKe KaueCTBa BHIIIOJHEeHHOM PadoTh U AP.);

YHUBepcanbHbIMU PerynaTUBHLIMU AeiCTBUAMU

11) ymeHUEM CaMOCTOSITEILHO OMPENENATh IeJn NeATeIbHOCTH,
MJIaHUPOBATDH, OCYIIECTBJIATH, KOHTPOJUPOBATL M HPU HEOOXOMU-
MOCTH KOPPEKTHPOBATh CBOIO MEeATEJbHOCTh, BLIOMpAThL HamboJiee
a(PeKTUBHBIE CIIOCOObI pPeIlleHns YUYeOHBbIX 1 IT03HABAaTEeIbHBIX 3a-
oad, CaMOCTOATEJBbHO COCTABJIATh MU KOPPEKTHUPOBATHL IIPEHJIO-
SKEHHBIN aJITOPUTM AeWCTBUYA NPU BBLINIOJHEHUW 3aJJaHUMN C YIETOM
TMOJIYUeHHU HOBBIX 3HAHUM 00 M3ydyaeMbIX 00BLEKTaX — BeIlecTBax
U peakKIusX; OIeHNBATh COOTBETCTBUE IIOJIYUeHHOTO pe3yJibTaTa 3a-
SABJIEHHOM I1eJIN;

12) ymeHUEM HCIIONB30BaTh U AHAJIU3UPOBATH KOHTEKCTHI, TIPe-
JjaraeMble B YCJIOBUM 3aJaHUA.

MpeameTHble pesynbrathl

B cocraBe ipegMeTHBIX PE3yJIbLTATOB IO OCBOEHUIO 00s13aTeIbLHO-
0 cofiepsKaHusd, YCTAHOBJIEHHOTO JAHHOM IIPUMEPHOH paboueii Ipo-
rpPaMMOIi, BBIAEJISIOT: OCBOGHHBIE OOyYalOIMMMCS HAyUYHBLIE 3HAa-
HHUS, YMEHHUS 1 CIOCOOBI HefiCTBUl, crenudpuiecKre O IpeaMeT-
HOU o6yiacTu « XUMUA» , BUABI JESITEJIHHOCTHU IO IIOJIYIYEeHUIO0 HOBOT'O
3HAHUA, ero WHTepIpeTannil, IIpeodpasoBaHUIO0 U IIPUMEHEHUIO B
Pa3INYHBIX YUeOHBIX 1 HOBBIX CUTyaIlUAX.

IIpenmeTrHbIe pe3yJIbTaThl IIPEACTABJECHBI II0 rofaM OOyUYeHUSA U
oTpakaioT cPOPMUPOBAHHOCTD y OOYUAIOMIUXCA CIEAYIOMINX yMe-
HUMN:
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8 KJIACC

1) packpvieams cmbics OCHOBHBIX XUMUYECKUX TOHATUHR: aTOM,
MOJIEKYJIa, XUMUYECKUI BJIIEMEHT, IIPOCTOE BEIIleCTBO, CJIOMKHOE Be-
IIeCTBO, cMech (OZHOPOAHAA U HEOJHOPOAHAsS), BAJIEHTHOCTb, OT-
HOCHUTeJbHAsA aTOMHAas U MOJIEKYJIAPHAs Macca, KOJIUUYEeCTBO Bellle-
CTBa, MOJIb, MOJISIPHAs Macca, MAaccoBas HOJIA XUMUYECKOro dJje-
MeHTa B COeIWHEHWWN, MOJAPHBIA O00BEM, OKCHI, KUCJIOTA,
OCHOBaHUE, COJIb, BJIIEKTPOOTPUIATEIHHOCTh, CTEIIEHh OKUCJIEHUS,
XUMUYEcKas peakiiud, KiaaccuGuKausa peakiiuii: peakIiiuu Coemu-
HEHUS, PeaKI[UM Pa3JIOMKEeHUs, PEaKINU 3aMelleHnsa, PeaKIuu 00-
MeHa, DK30- U Y9HAOTePMUYEeCKNe PeaKIUN; TEILJIOBOU 3P PEeKT peak-
IUU; AOPO aToMa, SJIEKTPOHHBIN CJION aToMa, aTOMHad OpOUTAJb,
paguyc aToMa, XUMUYeCKasi CBsA3b, MOJAPHAA U HeIoJsIpHas KoBa-
JIEHTHAs CBSA3b, NOHHAS CBs3b, NOH, KATUOH, aHWOH, PACTBOD, Mac-
coBad I0JIA BelllecTBa (IPOIleHTHAA KOHIIEHTPAIINA) B PACTBODE;

2) uancmpupoéams B3aMOCBA3b OCHOBHBIX XUMWYECKUX IIO0-
HATUH (CM. I. 1) 1 IPUMEHSATDH 9TU IIOHATUSA IIPU OIIMCAHUY BEIeCTB
¥ X IIpPeBpaIleHnii;

3) ucnonv3osams XUMHUUYECKYI0 CHUMBOJINKY [OJIA COCTABJIEHUSA
¢ opMyJI BEIIEeCTB 1 YPABHEHU XUMUUECKUX PEaKI[UIL;

4) onpedessamov BaJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COE-
OIUHEHUSX; CTeIIeHb OKVCJICHUS SJI€MEHTOB B OMHAPHBIX COETNHEeH -
AX; IPUHAJIEKHOCTD BEIIeCTB K OIPEeJIEHHOMY KJIACCY COeqUHe-
HUHA mo dopMyJiaM; BUA XUMUYECKOH CBA3U (KOBaJIEHTHAA U HMOH-
Has) B HEOPTaHUYECKUX COeIUHEeHUAX ;

5) packpvieambs cmuiea Ilepuonmnueckoro sakona [l. 1. Meupee-
eBa: NEeMOHCTPUPOBATH IIOHUMAHNE IIEPUOJMUECKOI 3aBUCUMOCTU
CBOMICTB XUMUUYECKUX BJIEMEHTOB OT UX IIOJOKeHUus B Ilepuonuue-
CKOI1 cucTeMe; 3aKOHOB COXPAHEHUsI MacCChl BEIIIeCTB, IOCTOSHCTBA
cocTaBa, aTOMHO-MOJIEKYJIAPHOIO yUYeHUs, 3aKOHA ABOrajapo; onu-
cvieamov u xapaxkmepusosams Tabanunyio Gopmy Ilepumonsryeckoit
CHUCTEMBI XMMHNUECKUX DJIEMEHTOB: Pa3jinyaTh IOHATHUA «IJIaBHAA
noxarpymnmna (A-rpymnma)» u «mobounas noxarpymmna (B-rpymma)», ma-
Jble U OOJIbININE IEePUOABbI; COOMHOCUMb ODO3HAUEHUSI, KOTOPbIE
umetorca B Tabnune «Ilepumommueckas cucreMa XUMUYECKUX dJjI€-
menToB 1. 1. MeHzeneeBa» ¢ YUCIOBLIMU XapPaKTEePUCTUKAMU CTPO-
eHUsA aTOMOB XMMUYECKUX 9JIeMEHTOB (COCTaB U 3apsAm Aapa, obiee
YKCJIO SJI€KTPOHOB U PACIIPeie/IeHNe UX 110 3JIEKTPOHHBIM CJIOSAM);

6) Kaaccu@uyuposams XMMHUUYECKUE 3JIEeMEHTHI; HeOpraHude-
CKUe Bell[eCTBa; XUMUUYECKNEe peaKIuu (II0 YMCJIYy M COCTaBy yua-
CTBYIOIIIUX B PEAKIIUU BEIleCTB, II0 TEIJIOBOMY 3 dheKTy);
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7) xapaxmepusosambv (onucvi86ams) o0IHEe XUMUUYECKHNE CBOIi-
CTBA BeIleCTB PA3JIMYHBIX KJIACCOB, MOATBEPIK 1A ONUCAHNE ITpUMe-
paMu MOJIEKYJISAPHBIX YPABHEHUII COOTBETCTBYIOIUX XUMHUUECKUX
peaxIumii;

8) npozro3uposams CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX Ka-
YEeCTBEHHOI'O COCTABA; BOBMOYKHOCTH IIPOTEKAHNS XUMUYECKUX IIpe-
BpAaIlleHUH B PA3IUYHBIX YCIOBUAX;

9) gbluucAMb OTHOCUTEJNBHYIO MOJIEKYJIAPHYIO U MOJAPHYIO
MaccChl BEIeCTB; MACCOBYIO [OJII0 XUMUYECKOTO djieMeHTa 1mo Gop-
MyJie COeQUHEHWsI; MaCCOBYIO JOJIIO BeIlleCTBA B PaCTBOPE; IPOBO-
IOUTHh PACUETHI II0 YPABHEHHUIO XMMUYECKON PeaKI[ii;

10) npumensamsb OCHOBHBIE OIlePaAIlY MBICIUTEIbHOMN JesATeIbHO-
CTU — aHaJIN3 U CUHTEe3, CPaBHEeHUue, 000011eHre, CUCTeMAaTU3aIuIo,
KJyaccuuKaIuio, BIABIEHNE IPUUMHHO-CJIEeICTBEHHBIX CBA3EH —
IJI M3YUYEHUsI CBOWCTB BEIECTB M XUMHUYECKUX PeaKIUii; ecTe-
CTBEHHO-HAyUYHbI€ METOABI II03HAHUSA — HaOJofeHue, N3MepPeHue,
MOJleJIMPOBaHUE, 9KCIEPUMEHT (PeaIbHbIN 1 MBICJIEHHBIN);

11) ciedosame mipaBuIaM II0Jb30BAHUS XUMUYECKON MOCYAOH U
JabopaTopHBIM 00OpPyZOBaHMEM, a TaK:Ke IpaBuaM oOpalleHus
C BeIlleCTBAMU B COOTBETCTBUU C UHCTPYKIIUSIMU 10 BBIIIOJHEHUIO
1a060PATOPHBIX XUMUYECKUX OIBITOB II0 MOJIYUYEHHUIO U COOMPAHUIO
rasoo0pas3HbIX BeIecTB (BOAOPOAa M KHUCJIOPOAa), IPUTOTOBIEHUIO
PacTBOPOB C OIIpeAeJEHHOII MacCOBOM MoJieil paCTBOPEHHOTO Bellle-
CTBA; ILJIAHWUPOBATH W IPOBOAUTH XUMUUYECKNE SKCIIEPUMEHTHI II0
pacriosHaBaHUIO PACTBOPOB IIeJIOUei 1 KUCJIOT C IIOMOIIbI0 MHANKA-
TOpPOB (JIaKMYycC, heHOoIDTATIENH, METUJIOPAHK U AD.).

9 KJIACC

1) packpvieams cmblc/l OCHOBHBIX XUMHUUECKUX IMMOHATUNA: XUMU-
YeCKUI djIeMeHT, aTOM, MOJIeKyJia, MOH, KaTUOH, aHUOH, IIPOCTOe
BeIIeCTBO, CJOYKHOE BEIIeCTBO, BAJIEHTHOCTD, 5JI€KTPOOTPUIIATEIh-
HOCTBb, CTelleHb OKUCJIEHUA, XUMHNUYeCKasa PeaKIud, XUMHUecKas
CBA3b, TEIJIOBOI d3(MEKT peaKkIi, MOJb, MOJAPHBIN 00BHEM, pac-
TBOD; 9JIEKTPOJUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOJUTHNUYECKASA TUCCO-
nuanus, peakIuu HNOHHOTO oOMeHa, KaTaJau3aTop, XUMUYEeCKOoe
paBHOBecue, o0paTUMble U HeOOpaTUMble PeaKIIUU, OKUCIUTEb-
HO-BOCCTAHOBUTEJIbHBIE DPEaKINU, OKMHCJIUTEJIb, BOCCTAHOBUTEJb,
OKUCJIEHVE U BOCCTAHOBJIEHUE, aJIJIOTPONUsA, aM(pOTEePHOCTDb, XMMU-
yecKkad CBA3H (KOBaJIeHTHAasi, MOHHAA, METaJJInYecKas), KPUCTaJ-
JndecKas penIeéTKa, KOppo3usa MeTaja0B, CIIJIaBbl; CKOPOCTb XMMU-
YeCcKON peakIiuu, mpefeiabHO monyctumasa KoHueHTparua (ITIK)
BelIlecTBAa;
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2) uanrcmpuposams B3anMOCBA3b OCHOBHBIX XUMUYECKUX II0-
HATUH (CM. I. 1) ¥ TPUMEHATH 9TU HOHATUA IIPU OTIUCAHUY BEIeCTB
U UX IIpeBpallleHn;

3) ucnonv3ogams XUMHUUECKYIO CUMBOJIMKY MIJIA COCTABJIEHUSA
¢opMyJI BEIleCTB 1 YPAaBHEHU XUMUUECKUX PeaKIuii;

4) onpedensmbv BaJI€HTHOCTD U CTEIIEHb OKUCJIEHUA XUMUUECKUX
5JIEMEHTOB B COEIMHEHUAX PA3JIUUYHOrO COCTABA; IPUHAMJIEIKHOCTD
BEIIECTB K ONPeNeIéHHOMY KJIACCY COeNUHEHUH 110 (pOpMyaIamM; BUL
XUMUYECKOU cBA3U (KOBaJIEHTHAA, NOHHAA, MeTaJLInuecKasd) B He-
OpraHUUYECKUX COeIUHEHUAX; 3apsaj] MOHA IO XUMUUYECKOU popmy-
Je; XapaKTep cpeabl B BOOZHBIX PAaCTBOPAaX HEOPTaHUUYECKUX COEeNM-
HEeHUH, TUI KPUCTAJJINUYECKOHN PeIlETKY KOHKPETHOI'O BEIIlecTBa;

5) packpuvieambs cmoiea Ilepuonmnueckoro sakona 1. 1. Meunpene-
€Ba U JeMOHCTPHPOBATH €ro IIOHMMAaHMe: ONUCLL8AMb U XapaKme-
pusosamv Tabauunyio Gopmy llepmommueckoil cUCTEMBI XUMUYe-
CKUX DJJIEMEHTOB: pasjuyaTh IOHATUA <«IVIaBHAdA IOATPYIIIIa
(A-rpynmna)» u «mobouHas noarpynna (B-rpymnma)», Majibie u 60JIb-
IIve Iepuoabl; COOMHOCUMb 0003HAUEHU ST, KOTOPbIe UMEIOTCS B IIe-
puoauUecKoii Tabauiie, C YHUCJIOBBIMM XapaKTEPUCTUKaAMU CTpPOe-
HUSA aTOMOB XMMUYECKUX DJEMEHTOB (COCTaB u 3apaAj sapa, obiee
YKCJIO 3JIEKTPOHOB U pAaCIIpPefiesieHNe UX MO BJIEKTPOHHBIM CJIOIM);
008ACHAMb O0IIMe 3BAKOHOMEDHOCTY B U3BMEHEHUU CBOMCTB DJIEMEH-
TOB U UX CO€IWHEHUII B IpeJeiaX MaJblX IePUOAOB U IVIABHBIX IIOJ-
TPYIII C YYETOM CTPOEHUA NX aTOMOB;

6) xkaaccuguuyuposams XUMHUUYECKUE 3JIeMEHTBI; HeOopraHude-
CKUe BeIl[eCcTBa; XMMUUYECKNe peakiuu (II0 YUCIYy W COCTaBy yda-
CTBYIOIIIVIX B PEAKITUN BEIeCTB, II0 TeIJI0BOMY 3(PQPEeKTy, IO U3Me-
HEHUIO CTeNeHel OKUCIEHUA XUMUUECKUX 9JIEMEHTOB);

7) xapaxmepusosamsv (onuceié6ams) o0IIUe U cHenu(PUIECKUE
XUMUYECKHNEe CBOMCTBA IPOCTBHIX U CJIOMKHBIX BEIIECTB, IOATBEPIK-
Iad OIMCAaHUe IPUMepPaMU MOJIEKYJAPHBIX ¥ MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIHA;

8) cocmasnamv ypaBHEHUS 5J€KTPOJUTUUYECKON TUCCOIIUAIIUN
KUCJIOT, IITeJIouell 1 cojieil; MoJIHbIe U COKPAaIléHHbIe YPDaBHEHUA pe-
aKI[Uil MOHHOTO OOMEeHa; YpaBHEHHUS PeaKIUil, IMOATBePKIAIOIINX
CYIIeCTBOBaHNE TeHEeTUUYECKOMN CBA3U MEXKAY BeIecTBAaMU Pa3nmy-
HBIX KJIACCOB;

9) packpvieams CYITHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPEeNCTBOM COCTABJIEHUA JJIEKTPOHHOTO OajlaHca 9THUX
peaxkIuii;

10) npozHo3uposamsv CBOWICTBA BEHIECTB B 3aBUCHUMOCTU OT UX
CTPOEHUsI; BO3BMOXKHOCTU HNPOTEKAHUA XUMUUYECKUX ITPEeBpaIeHUn
B PA3JIMYHBIX YCIOBUAX;
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11) sbluucaaMmb OTHOCUTEJBHYIO MOJEKYJISAPHYIO U MOJIAPHYIO
MaccChl BEIecTB; MACCOBYIO MO0 XUMUYECKOTO djieMeHTa 1Mo Gop-
MyJie COeQUHEHWsI; MaCCOBYIO JOJIIO BeIlleCTBA B PaCTBOPE; IPOBO-
IOUTHh PACUETHI II0 YPABHEHUIO XUMUYECKON PeaKI[ii;

12) ciedosameb mpaBuIaM II0Jb30BAHUS XUMUYECKON MOCYAON U
JabopaTopHBIM 00OpPyHOBaHMEM, a TaK:Ke IpaBuaM oOpalleHusd
C BeIleCTBAMU B COOTBETCTBUU C UHCTPYKIIUSIMU 10 BBIIIOJHEHUIO
1a060PATOPHBIX XUMUYECKUX OIBITOB II0 MOJYUYEHHUIO U COOMPAHUIO
ra3so00pas3HbIX BEIIECTB (AMMUaKa 1 yIJIEKUCJIOTO ras3a);

13) nposodumos peakiuu, IMOATBEPIKIAOIINE KAUECTBEHHBIH CO-
CTaB Pa3JIMYHBIX BEIeCTB: PACIIO3HABATH OIBITHBIM IIYTEM XJIOPU/I-
opomun-, mogua-, Kapbouar-, ¢ocdar-, cuauKar-, cyab@dar-, ru-
IPOKCUI-MOHBI, KATUOHLI AMMOHUS ¥ MOHBI U3YUEHHBIX METAJIJIOB,
IPUCYTCTBYIOIYE B BOAHBIX PACTBOPAaX HEOPraHUUECKUX BEIIeCTB;

14) npumensambsb OCHOBHBIE OIlePAIlNY MBICIUTEIbHOMN JesATEeIbHO-
CTH — aHaJIN3 U CUHTE3, CpaBHeHNte, 0000IIeHe, CUCTeMAaTHU3aIINIO,

BBISIBJIEHVE IIPUYMHHO-CJIENCTBEHHBIX CBA3€H — MJIAd UIYUEHUS
CBOIICTB BEIIECTB M XUMUYECKUX PeaKIlVii; eCTeCTBEeHHO-HAYUHBIE
MeTOJbI IIO3BHAHUA — HAOJI0JeHre, M3MepeHue, MOoIeJnpOoBaHUe,

SKCIIEPUMEHT (PeasibHbIN U MBICJIEHHBIH ).
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IIpu paspaboTke paboueii HporpaMMbl B TEMATUUYECKOM IIJIaHUPO-
BaHUU JOJIKHBI OBITH YUTEHBI BO3MOYKHOCTHU HCIIOJIb30BAHUS dJIE€K-
TPOHHBIX (IIM(POBBIX) 00pPaA30BATEIIBHBIX PECYPCOB, SABIAIOIIUXCS
yuebHO-MeTOANUYEeCKUMHU MaTepuajlaMu (MyJbTUMEIUNHBIE TIPO-
rpaMMbl, 3JI€KTPOHHbIE YUEOHUKY U 3aJauHUKHU, SJIeKTPOHHbIE Ou-
0JIMOTEeKU, BUPTYyaJbHBIE JJa00PaTOPUU, UTPOBLIE IIPOrPAMMBI, KOJI-
Jgexknuy Mu(POBLIX 00Pa30BaTEJIbHBIX PECYPCOB), UCIIOJIb3yEeMbIMU
I o0yYeHUs] ¥ BOCHHUTAHUSA PA3JUYHBIX I'PYNN IOJb30BaTesell,
IpeICTABIEHHBIMU B 3JIEKTPOHHOM ([u(pPOBOM) BHUE U PEaTU3YIO-
muMu augakTudeckue Bosmo:kuoctu MKT, comepskaHre KOTOPBIX
COOTBETCTBYET 3aKOHOAATEJILCTBY 00 00pa3soBaHUM.
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