INocynapcTBeHHOE Or0IKETHOE 0011Ie00pa30BaTeIbHOE YUPESKICHHE
Camapckoii obactu cpefnss odneoopazoBarenbHas mkona c. [1lnamka

MyHULUNaNBHOTO paitona Yenno-Bepmmuckuit Camapckoit o0nacTu

PaccmoTpeno [IpoBepeno Y1Bepxaaro

Ha 3aceganun MO 3aMecTUTeNb AUPEKTOpa Hupextop I'BOY COI

YUYUTENEH - IPEIMETHUKOB no YP c. llnamka

[Iporokon Ne 6 __[Xamunymiuaa H.H./ _____/Masmoros M.®./

ot «15» wutons 2022 r (moamucek) (D®UO) (moamuce) (®UO)

PykoBoaurens MO: «20» urons 2022 r. ITpuxaz Ne 36-ox
/XaMuIyIIIHHA «29» aBrycra 2022 r.
HH./

(moamuck) (®UO)

C=RU, O=IBOY
COLUW c. Wnamka,
CN=MaBntoToB
M.D.,
E=shlam_sch@sam
ara.edu.ru

" ‘\ 009198529ef98347
do

2022.09.09 10:01:
29+04'00

PABOYAS ITPOTPAMMA

[Ipeamer _ Xumuu

Kiacc 8-9

KonudecTBo 9acoB 1o yueOHOMY MIIaHy

8-9 kmace — mo 68 4. B rox, 2 yaca B HEACITIO

Cocrasnena B cooTBeTcTBUU ¢ [IpumepHOit paboueii mporpaMMoil o0 XHUMHUH.
CocraButens: Epemuna AHTOHMHA BacuiibeBHHA yYnTe b XMMUM U OMOJIOTHH

Y4yeOoHukm:
Xumus 8,9 kiacc.
Astop: O.C.I'abpuensn, U.I.Octpoymos, C.A.Cnankos
HU3parenbcerBo, roa: M: [Ipocsemenue 2022 r.



[NOACHUTEJIBHA 3AIINCKA

Pabouast mporpamma 1o XuMuu coctasiieHa Ha ocHoBe [IpumepHoit paboyeil mporpaMmsl Mo
XUMHUH Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHus U TpeOOBaHUI K pe3yinbTraTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl, IPECTaBIeHHbBIX B DeiepalbHOM rocyIapCTBEHHOM
00pa3oBaTeIbHOM CTaHAapTe OCHOBHOTO 00IIero 00pa3oBaHus, a TaKxke ¢ yuetoM IIporpaMmel
BOCIIUTAHUS

OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Bxuag yuebnoro npeamera « XuMHs» B JOCTHXKEHHE IIeJIeii OCHOBHOTO 001Iero o0pa3oBaHus
00yCIJIOBJIEH BO MHOIOM 3HAU€HHUEM XMMHUYECKOH HayKu B IO3HAHUHM 3aKOHOB MPHUPOAbI, B
Pa3sBUTHU MPOU3BOIUTEIBHBIX CHJI O0IIECTBA M CO3/1aHUM HOBOW 0a3bl MaTEpUAIBbHON KYJIBTYPHI.

XHUMHS KAaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAYK PACIPOCTPAHMWIIA CBOE BIIMSIHUE Ha BCE
00J1acTH 4Y€JI0BEUYECKOT0 CYIECTBOBAHMS, 3aJajla HOBOE BUJEHHE MHpA, CTajda HEOTHEMIIEMBIM
KOMIIOHEHTOM MHPOBOW KYJIbTYpPbl, HEOOXOJUMBIM YCIOBUEM KU3HH OOIIECTBA: 3HAHUE XUMUU
CIIy’)KAT OCHOBOW Ui (OPMHUPOBAHUS MHUPOBO33PEHHUSI YEIOBEKA, €ro IMpPEICTABICHHHA O
MaTepuaIbHOM €IMHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMUEH MPEICTABICHUS O
B3aMMOIIPEBPALICHUSX SHEPrUU U 00 HSBOJIIOLMU BELIECTB B IMPHUPOJAE; COBPEMEHHAsI XUMUS
HalpaBlieHA Ha pelIeHUE TI00alIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSA YEIOBEYECTBA —
CBIDHEBOHM, OHEPreTUYECKOW, TMHIIEBOH M  OSKOJOTHYECKOH  Oe30macHOCTH, MmpolieM
3/1paBOOXPaHEHUS.

B ycrnoBusx Bo3zpacraroniero 3Hau€HUsI XUMUH B )KU3HU OOIIECTBA CYIIECTBEHHO IMTOBBICHIIACH
pPOJIb XUMHYECKOT0 00pa3oBaHus. B mmaHe conupanusanuy OHO SIBIISIETCS OJHUM M3 YCIOBUHN
(opMUPOBAaHKS UHTEIJIEKTA JIMYHOCTU U TAPMOHUYHOIO €€ pa3BUTHSL.

CoBpeMEHHOMY  4EJIOBEKY XHWMHUYECKHE 3HaHUS HEOOXOAWMBI s  MPUOOPETEHUS
OOLIEKYJIbTYPHOTO YPOBHSI, MO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B COLMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOOpa3HOW KH3HU OOIIECTBA, AJII OCO3HAHUS BAXKHOCTU Pa3yMHOIO
OTHOLIEHUSI K CBOEMY 3/I0POBbIO M 3[I0POBBIO IPYIHX, K OKpY’Karollell NpUpOIHON cpere, Ui
IPaMOTHOIO MOBEJEHUS ITPU UCIOIb30BAaHUH PA3JIMYHBIX MAaTEPHUAIOB U XUMUUYECKUX BELIECTB B
MOBCETHEBHOW KU3HU.

Xumuueckoe 00pa3oBaHHe B OCHOBHOM IIKOJIE SBIsiETCS 0Aa30BBIM 110 OTHOIIEHHUIO K CUCTEME
oOmiero XxuMuyeckoro oOpaszoBaHusa. Ilo3ToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO
peanu3yeT HpUCYyLIUe OOLIeMYy XMMHUYECKOMY OOpa3oBaHHIO KIIIOYEBBIE IIEHHOCTH, KOTOpBIE
OTPaXKalOT TOCYJApCTBEHHBIC, OOIIECTBEHHbIE W WHIWBHIyAJIbHBIE TMOTPEOHOCTH. OTUM
OTpeieNIeTcsl CYIIHOCTh 001Iei cTparernn o0y4yeHHs, BOCIIMTAHUS M Pa3BUTHs 00ydaroluxcs
CpeJICTBaMHU Y4eOHOro npeaMeTa « XuMus».

N3yuenne npeamera: 1) cnocoOCTByeT peanu3allid BO3MOMKHOCTEH JUIsi CaMOpa3BUTHUS U
dbopMHUpPOBaHUS KYJIbTYpPhl JIUYHOCTH, €€ O0IIell U (HYHKIIMOHATBFHON TPaMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHME MBIIUIEHUS U TBOPYECKMX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HMX
CaMOCTOSITENIbHON Y4eOHOM AESITENbHOCTH, SKCIIEPUMEHTAIbHBIX M UCCIEA0BATEIbCKUX YMEHUH,
HEOOXO/IMMBIX KakK B IIOBCEAHEBHOM JXU3HHU, TaK U B NPOPECCUOHATIBHOM MAEATENbHOCTH; 3)
3HaKOMHUT CO crielu(UKON HAYYHOT'O MBIIUIEHHUS, 3aKJIa/IbIBA€T OCHOBBI 1I€JIOCTHOTO B3TJIsAa Ha
€IMHCTBO TPHUPOABI U UYEJOBEKa, SBISETCS OTBETCTBEHHBIM JTalioM B (HOPMUPOBAHHUU
€CTeCTBEHHO-HAyYHOW TI'pPaMOTHOCTH  MOAPOCTKOB; 4)  cmocoOCTBYeT  (POPMHUPOBAHUIO
LIEHHOCTHOTO OTHOLIEHMs K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHueE MIKOJIbHUKOB.

Ha3BanHble HampaBieHHs B OOy4YE€HHUH XHUMHU OOECIEUMBAIOTCS CHEIUPHUKON COAEp:KaHUSI
npeaMeTa, KOTOPbIN SIBJsIeTCs MeJarornyecky aaanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HayKu
XUMHH Ha ONPEIEIIEHHOM dTane €€ pa3BUTHS.



Kypc xumum OCHOBHOW IIKOJBI OPUEHTHPOBAH Ha OCBOCHHE OOYYarONIMMHCS OCHOB
HEOPraHMYECKOM XUMHUHM U HEKOTOPBIX TOHITHH M CBEIEHUN 00 OTIENbHBIX OOBEKTax
OpraHUYECKON XHUMUH.

CrtpykTypa colepkaHus npeamera copmMupoBaHAa HAa OCHOBE CHCTEMHOTO IMOAXO0Ja K €ro
n3yueHuro. CoaepkaHue CKIIAJbIBA€TCS W3 CHUCTEMbl MOHATHH O XMMHYECKOM D3JIEMEHTE U
BEIICCTBE M CHUCTEMBI MOHATHH O XUMHUYecKol peakuuud. OO0€ 3TH CHCTEMBI CTPYKTYpPHO
OpraHM30BaHbl 110 MPUHIUITY MOCIEA0BATEIIBHOIO PAa3BUTUS 3HAHUN HA OCHOBE TEOPETUYECKUX
MPEJACTABICHUNA PA3HOrO0 YPOBHA: ATOMHO-MOJIEKYJISIDHOTO YYE€HHMSI KaK OCHOBBI BCErO
ecTecTBO3HaHMs, ypoBHs llepronnueckoro 3akona J[. 1. MeHnneneeBa kak OCHOBHOIO 3aKOHa
XUMHUHM, YYCHHsI O CTPOGHHHM aToMa U XUMHYECKOW CBS3M, MpEACTaBIeHUN 00
3JIEKTPOJINTUYECKOM  JIUCCOLMALMM  BEIIECTB B pacTBopax. TeopeTuyeckue 3HaHUsA
paccMaTpUBAIOTCS HA OCHOBE OJMIMPUYCCKH TMONYYCHHBIX W OCMBICICHHBIX (DaKTOB,
pa3BUBAIOTCS MOCJIEIOBATEILHO OT OJHOTO YPOBHS K IPYTOMY, BBIIIOJIHAS (PYHKIMU OOBSICHEHUS
M TPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS W BO3MOYKHOCTEM IPAKTUYECKOTO INPUMEHEHHS U
MOJIyYEHUSI U3YYaEMbIX BEILIECTB.

Takass opraHu3zanus coAepkKaHHUS Kypca CIIOCOOCTBYET TIPEACTABICHUIO XHMHUYECKOU
COCTABJISIFOLLEH HAayYHOM KapTUHBI MHUpa B JIOTMKE €€ CHCTEMHOM Npupoabl. TeM caMbIM
obecrieunBaeTCs BO3MOXHOCTh (POPMHUPOBAHUS Y OOYYAIOIIUXCSI [IEHHOCTHOTO OTHOIICHUS K
HAay4YHOMY 3HAHMIO UM METOJaM II03HaHUs B Hayke. BakHO Takke 3aMETUTh, UYTO OCBOCHHE
COAEpKaHUsA Kypca IPOUCXOJHUT C IPUBIICUCHHEM 3HAHUN M3 pPaHEE HU3YUYCHHBIX KYPCOB:
«Oxpyxarouuii mup», «buonorus. 5—7 knacceb» 1 «Pu3nka. 7 Kiacey.

HEJN U3YYEHUSA YYEBHOI'O IPEIMETA «XUMUWUS»

K HampaBiieHnio mepBOCTENEHHOM 3HAYMMOCTH TPU peau3aluu 00pa3oBaTeNbHbIX QYHKIUI
npeaMera «XUMHUSD TPAJAULMOHHO OTHOCAT (POpMHUpOBaHME 3HAHUI OCHOB XMMHUYECKON HAyKU
KaKk 00JIaCTU COBPEMEHHOT0 €CTEeCTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH YeJIOBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajaya NpeAMETa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MIOJIO’KEHUH, TOCTYIIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, A3blKa HayKu, 3HAaHUH O
HAYYHBIX METO/aX M3YYEHHUs BEIECTB U XMMHUYECKHUX peakiHif, a Takke B (JOPMUPOBAHMU U
Pa3BUTUHU YMEHUH U CIIOCOOOB /€ATEIbHOCTH, CBA3AHHBIX C IUIAHWPOBAHHUEM, HAOJIOJIEHUEM U
IPOBEIEHUEM XMMHUYECKOT0 3KCIIEpUMEHTa, COOI0ACHNEM IpaBuil 0e30MacHOro oOpalleHus ¢
BEIIECTBAMHU B ITOBCEAHEBHON KU3HU.

Hapsiny ¢ >TuM nenu usydeHus mpeaMera B IIPOrpaMMe YTOYHEHBI M CKOPPEKTHUPOBAHBI C
y4€TOM HOBBIX TIPHOPUTETOB B CHCTEME OCHOBHOro o0miero oOpa3zoBanus. CerogHs B
oOpa3oBaHuM 0co00 3HAUYMMOM TPHU3HAETCS HANpaBICHHOCTh OOyUYEHUS Ha pa3BUTHE U
caMOpa3BUTHE JHMYHOCTH, (OpMHpOBaHUE €€ HHTe/UIeKTa M oOmel KynbTypel. OOyuyeHue
YMEHHUIO YUYUTHCSI U TPOAOJIKATh CBOE 00pa3oBaHUE CaMOCTOSITENIBHO CTAHOBUTCS OJHOW M3
BOXHEHIINX (QyHKIUI yueOHbIX IPEAMETOB.

B cBs3u ¢ 3TUM npu HM3y4yEHHM IpeIMeTa B OCHOBHOM WIKOJIE JTOMHUHHUPYIOIIEEe 3HAaYCHHE
nproOpenu Takue e, Kak:

e (QopMHpOBaHUE HHTEIEKTYalbHO Pa3BUTOM JUYHOCTH, TOTOBOW K camM000pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATHIO pELICHWH, CIOCOOHOW aJanTHpoBaThes K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

® HaNpaBJIE€HHOCTh OOY4YEeHHs] Ha CHUCTEeMaTHUYecKoe NpHUOOIIEeHHE ydalmmxcsd K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IIO3HAHUA,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

e oOecrieueHHe YCIOBHM, CIMOCOOCTBYIOMUX MPUOOPETCHHIO OOYYarOIIMMUCS OIIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHHUS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE U1 Pa3IMUHbIX BUJOB €S TEIbHOCTH;
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e (GopMUPOBaHHE yMEHHI OOBSCHATH W OILICHWBATH SIBICHHUS OKPYKAIOMIETO MHpa Ha
OCHOBAaHWM 3HAHUU U OIBITA, OJYYEHHBIX IIPU U3YUYEHUU XUMUU;

e (dopMUpOBaHHE Y OOYYAOIIUXCS TYMaHUCTUYCCKUX OTHOIICHHM, TOHUMAHUS IIEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH I€1ecOo00pa3HOro MoBeleHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LEISAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOUIEH MPUPOIHON
cpenpbl;

® pPa3BUTHE MOTHUBALIMU K 00YUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO 1 CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduiIs U HaNPaBICHHOCTH JlalbHEeHIIero o0y4eHusl.

MECTO YYEBHOI'O IPEJIMETA «XUMMUS1» B YYHEBHOM IIJIAHE

B cucreme oOmero oOpa3oBanust «XHUMHUS» TpU3HAHA OOS3aTEIBHBIM  YYEOHBIM
IOpeIMETOM, KOTOpPBhI BXOAMT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HAy4HbIE
IIPEAMETBD».

Y4eOHbIM TUTaHOM Ha €€ M3y4eHue oTBeeHO 136 ydeOHBIX 4acoB — 1O 2 4 B HEJIENTIO B §
1 9 K1accax COOTBETCTBEHHO.

Jis Kakaoro Kiiacca MpeayCMOTPEHO pe3epBHOE y4eOHOEe BpeMsi, KOTOPOE MOXKET OBITh
UCIIONIb30BAHO  YYaCTHHKaMHU 00Opa3oBaTeNIbHOTO mpolecca B LeIsIX  (OopMHUpOBaHUS
BAPUMATUBHOW COCTAaBIISAIONICH coJepKaHUs KOHKpPETHOW paboueit mnporpammbl. [lpu sTom
oOs3aTtenpHas (MHBapUaHTHAs) YacTh COJEP)KAHUS MPEAMETa, YCTAHOBJICHHAs MPUMEPHOMN
paboueil mporpamMmoi, U BpeMs, OTBOJMMOE Ha €€ H3y4YeHHE, JOJDKHBI OBITh COXPAHEHBI
MOJIHOCTBIO.

B crpykType mnpumepHoil paboueil mporpaMMmbl HApsAIy C MOSCHUTEIBHON 3alMCKOM
BBIJICJICHBI CIIEIYIOLINE Pa3/IEibl:

® IUIAHHUPYEMBbIE Pe3yJbTaThl OCBOEHUSI Y4eOHOro mpeamera «XUMHsD — JIMYHOCTHBIE,
MeTaIlpeAMETHBIE, IIPEAMETHBIE;

e cojepkaHue yuyeOHOro npeamera « XuMus» 1o rogam o0y4eHus;

® [IPUMEPHOE TEMATHYECKOE IUJJAHUPOBAaHUE, B KOTOPOM JETAJIU3HPOBAHO COJEPKAHUE
KQKJIOM KOHKPETHOM TEMBbI, yKa3aHbl KOJMYECTBO YacOB, OTBOJAMMBIX Ha €€ H3ydeHHe, U
OCHOBHBIC BHJIbI YYEOHOH [eATENbHOCTH YYEHHKa, (OpPMHpPYEMble MPHU H3YYEHUH TEMBI,
IIPUBEJEH TIEPEYEHb JEMOHCTPALMM, BBINOJIHAEMBIX YYUTEJIEM, U IEPEUYECHb PEKOMEHIYEMBIX
71a00paTOPHBIX OIMBITOB M MPAKTUYECKUX PaOOT, BBIMOIHAEMBIX YUALTUMHUCS.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

8 kaacc

IlepBoHayabHBIE XMMUYECKUE TOHATHUS

[Ipenmer xumuun. Posb XuMum B KM3HU 4desioBeka. Tena u BemecTsa. duznueckue cBOMCTBA
BEILIECTB. ArperaTHoe coCTossHUE BemecTB. [[oHsATHE 0 MEeTOMaX MO3HAHUS B XUMUU. XUMHUS B
cucteme Hayk. Yuctele BemecTBa u cmec. CiocoObl pazfieieHust cMeceil.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX AJIEMEHTOB. [IpocThie
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckas ¢opmyiia. BaleHTHOCT, aTOMOB XMMHYECKHX SJIEMEHTOB. 3aKOH TMOCTOSHCTBA
coctaBa BemlecTB. OTHocuTelbHass aToMHas Macca. OTHOCUTENbHAs MOJEKYJspHas Macca.
MaccoBast 101 XUMHYECKOT0 JIEMEHTAa B COSIMHCHHUM.

dusznueckue M XUMUYECKHE SBJICHMS. XHUMHUYECKass peakuus U €€ NpU3HAKU. 3aKOoH
COXpaHEHHUs MacChl BEIIeCTB. XUMUYECKHE ypaBHEeHUs. Kinaccupukamus XUMUIECKUX PEaKIuid
(coenMHEHUs, PA3IOKESHHS, 3aMEIIIEHUS, OOMEHA).

4



XWMHYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TOCYIOH, C TpaBUIaMu padOTHI B
nabopatopun W npuéMamMu oOpaiieHuss ¢ JabOpaTOpHBIM O000pyNOBaHMEM; H3Y4YCHHE U
onucanue PU3NIECKUX CBOWCTB 00pa3lloB HEOPraHUYECKHUX BEIIECTB; HaOMI01eHnEe (PU3NIECKIX
(nmaBieHME BOCKA, TasHUE JIbJla, pACTUPAHUE caxapa B CTYIKE, KMUIIEHUE U KOHIEHCALUs BOJbI)
U XUMHUYECKUX (TOpEeHHE CBEYH, MPOKAIMBAHHWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mella C
KHUCJIOTOM) sIBJICHUM, HAOIOJEHUE U ONMCAHUE NPU3HAKOB IPOTEKAHUS XUMUYECKUX PEaKLUi
(pasznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOIl KHUCIOTHI C XJIOpUIOM Oapuisi, pasioKeHHE
ruapokcuaa meau(Il) nmpu HarpeBanuu, B3aumoielcTBHE xene3a ¢ pactBopoM coiu Meau(Il));
M3y4YEeHHUE CIIOCOOOB pa3fiesieHus: cMeceil (C MOMOIIbI0 MarHuTa, (UiIbTPOBaHKE, BhIIAPUBAHUE,
JUCTWIUIALMS, XpoMaTtorpadusi), MpPOBEICHHE OYMCTKH MOBAPEHHOW COJM; HAOIIOACHHE U
OINMCAHUE pEe3yJbTAaTOB IPOBEACHUS ONBITA, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUsI MAacChl;
CO3JIaHUE MOjIeTIel MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3agyx — cmech razos. CocrtaB Boznyxa. Kuciaopom — 3ieMEHT M HpOCTOE BELIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nuecKue U XMMHUECKUE CBOWCTBA (pEaKIud TOPCHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl TONyYeHHUs KUCIOpoJa B Jaboparopuu U
MPOMBINIIICHHOCTH. KpyroBopoT kuciopoaa B npupojae. O30H — autoTponHas MOAUQPUKAIUS
KHCIJIOPO/Ja.

TermnoBoit 3ddexkr xumHyecKOW peakuuu, TEPMOXMMUYECKHE YpaBHEHHs, JK30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrojab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCHIICHHE
NapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe BemiecTBo. Haxoxaenune Bogopoa B mpupojie, Gu3ndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TIOTy4YeHUs. KUCIIOTHI U COTH.

KonnuectBo BemectBa. Monb. MonsipHas macca. 3akoH ABoraapo. MonspHbeiii 00bEM ra3os.
Pacuérbl mo XuMHUYECKUM YpaBHEHUSIM.

Odusnyeckue cBorcTBa BoAbl. Boma kak pacrBoputens. PactBopsl. HacellieHHBIE U
HEHACBIILICHHBIE PacTBOpPbL. PacTBOpHMOCTh BellecTB B Boae.MaccoBasi J0Ji1 BEHIECTBA B
pacTBope. XUMHUECKUE CBOMCTBa BOoAbl. OcHOBaHMs. Poib pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B IpHUpoje. 3arps3HEHUE MPUPOAHBIX BOJA. OXxpaHa W OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanmss Heopranmdeckux coeauHenuit. Oxcuabl. Kiaccudukanuss OKCHIOB:
coneoOpa3yroire (0OCHOBHBIE, KUCTOTHEIE, aM(poTepHbIe) U HecoleoOpa3yromue. HomeHnknarypa
OKCHUJIOB (MEXIyHapoJHas W TpuUBHaJIbHAs). DU3NUECKHe W XUMHYECKHE CBOWCTBA OKCHJIOB.
ITonyyenue okCUIOB.

OcnoBanus. Kraccudukanus ocHOBaHUM: IMIETOYM W HEPACTBOPUMBIE  OCHOBAHUA.
Homenknatypa ocHoBaHu# (MexayHapoAHas W TpuBHalbHas). DU3NYECKUE U XUMHUYECKUE
CBOMCTBa OCHOBaHUU. [loirydenre ocCHOBaHHM.

Kucnorel. Knaccuduxamus  kuciaor. Homenkmatypa Kucnor  (MeXAyHapoAHas W
TpuBHabHasA). PU3HUecKUe U XUMUYECKUE CBOMCTBA KUCIOT. Py aktuBHOCTH MetaioB H. H.
bekerosa. [lonyuenne kucior.

Comu. Homenknatypa coseit (MexIyHapoHas U TpuBHaJIbHAs). DU3HMYECKUE U XUMUYECKUE
cBoricTBa coneid. [lonydenue conei.

I'eneTnveckas CBsSI3b MKy KilacCaMH HEOPTAaHUYECKUX COCTMHECHUM.

XUMHUYECKUN HKCIIEPUMEHT: KaueCTBEHHOE ONpPENeNICHUE COJIepKaHusl KUCIOPOJa B BO3yX€E;
MoJlyyeHue, coOMpaHue, paclo3HaBaHWE U U3YyYEHHE CBOICTB KHCJIOpOJa; HaOII0eHue
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOAOM M YCJIOBHUS BOSHUKHOBEHHMS M MPEKpPAILICHUS] TOPEHUS
(mokapa); O3HAaKOMJICHHE C 00pa3llaMd OKCHIOB W OIHMCAHWE WX CBOWCTB; IOJy4YEHUE,
coOupaHHe, pacro3HaBaHUE W H3yUYEHHE CBOMCTB BojAOpoAa (TOpeHHe); B3aUMOJECHCTBUE
Bozopoaa ¢ okcumom Menu (II) (BO3MOXKHO HCIONIB30BaHHME BUIECOMATEPUATIOB); HAOIIOIEHUE
00pa3I0B BEIIECTB KOINYECTBOM | MOJIb; HCCIeIOBaHINE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBHIO; MPUTOTOBIECHHUE PACTBOPOB C OMPEACIEHHOM MAacCOBOM I0JIeH
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pPAcTBOPEHHOIO BEIIECTBA; B3aUMOJEHCTBHE BOJBI C METAUIaMH (HATPUEM U KaJIbLUEM)
(BO3MOYXHO HCIIOJIb30BaHME BHIE€OMATEPUAIIOB); ONPEICIEHUE PACTBOPOB KUCIOT U ILIEIO0YEH C
IIOMOILIBI0 MHJMKATOPOB; HCCIIEAOBAaHHE OOpa3lloB HEOPraHWYECKUX BEIECTB pPA3JIMYHbIX
KJIaCCOB; HAOJIIOJICHUE M3MECHEHUs OKPAacKH WHIUKAaTOPOB B PAacTBOpax KHUCIOT M INENOYEi;
u3zyueHue B3aumozelcTBus oxcuga Memu (II) ¢ pacTBopoM CepHOM KHCIOTBI, KHUCIOT C
METaJUIAMM, PEaKLUN HEUTpaJIM3alUu; II0JIYyYEHUE HEPaCTBOPUMBIX OCHOBAHUMN, BBITECHEHUE
OJIHOTO MeTajula APYTUM M3 PACTBOPA COJIM; PELICHUE SKCIIEPUMEHTAIBHBIX 3a7ad II0 TeMe
«BakHenmue Ki1acCcbl HEOPraHMYECKUX COCIUHEHUIN.

[epuoanuecknii 3akoHn u I[lepuoamyeckasi cucreMa XMMHYECKHX 3JI€eMEHTOB
J. 1. MenaeneeBa. Crtpoenue aATOMOB. XumMuueckas CBA3b. OKHCINTEIBHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUN

[lepBbie MOMBITKH KJIACCU(PUKALNUN XUMHUYECKUX 3JIeMeHTOB. [IoHATHE O Tpynmax CXOAHBIX
AJIeMEHTOB (IIEJIOYHBbIE M MIEJIOYHO3EMEIbHBIE METaUlbl, TaJOreHbl, WHEPTHBIC Tas3bl).
DNEeMEHTHI, KOTOpbIE 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepnonnueckuit 3akoH. [lepuoanueckas cucreMa xumudeckux ieMeHToB . . Menneneesa.
Kopotkonepuoanass u anuHHomnepuonHas ¢opmbl I[lepuonnyeckoil CHCTEMBl XUMHUYECKHX
anemeHToB 1. 1. Menneneesa. Ilepuoner u rpynmnsl. @U3n4ecKuii CMBICI MOPSAIKOBOIO HOMEpPA,
HOMEPOB IepUoa U IPYyMIbl FJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifep. M3oromnbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
oOomouek aroMoB mepBbix 20 XuMudeckux dieMeHTOB llepuoanyeckoi  CHUCTEMBbI
. . MenneneeBa. XapakTEepUCTUKA XHMHUYECKOTO DJJIEMEHTA IO €ro IOJOKEHUIO B
ITepuoauueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS pajdyca aTOMOB XMMHYECKUX SJIEMEHTOB, METAIUIMYECKUX H
HEMETaJUIMYECKUX CBOWCTB IO rpynmnam M nepuoaaMm. 3HaueHue l[lepuoamyeckoro 3akoHa u
[lepmonnueckoif CUCTEMBI XUMHUYECKHUX DJIEMEHTOB JUIA DPAa3BUTUS HAYKU U TIPAKTUKH.
. Y. MenneneeB — y4EHbIN U IpakIaHUH.

Xumuuaeckas CBSI3b. KoBanientHas (monsipHast u HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenn okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC peakiuu. [Ipoiiecchl okucneHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUN JKCIIEPUMEHT: H3yuyeHHe OOpasIoB BEIIECTB METAIOB W HEMETaJlIOB;
B3aUMOJICMCTBUE THJPOKCUAA LIMHKA C PACTBOPAMHU KHUCJIOT W IIEJIOYEH; MPOBEIEHUE OIBITOB,
WJUTFOCTPUPYIOMIUX MPUMEPHI OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOPEHHUE, PEaKIIUu
Pa3NoXKEeHUs], COEJUHEHNUS).

MexnpeamerHbie CBA3U

Peanmzanust MeXmnpeaMETHBIX CBSI3€H NPH W3YYEeHHUH XHMHHU B 8 KiTacce OCYIIECTBIISIETCS
yepe3 HCMHOJb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJIAIOINXCA CUCTEMHBIMU JJIA OTACJIBHBIX ITPEAMCTOB €CCTCCTBCHHO-HAYYHOI'O THUKJIA.

OO0mIue ecTecTBEHHO-HAYYHbIE TOHATHSA: HAY4YHBIA (DaKT, THUIOTE3a, TEOPHsl, 3aKOH, aHAIIU3,
CHHTE3, KJ'IaCCI/I(l)I/IKaIII/IH, NEPpUOANYIHOCTD, Ha6J'IIOI[eHI/IC, SKCIICPUMCHT, MOACIINPOBAHUC,
U3MEpEHHNE, MOJIETb, SIBJICHHUE.

®usuka: Marepusi, aTroM, DJJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIHJA, HW30TOIIbI,
pPaZOaKTUBHOCTh, MOJIEKYJa, SJCKTPUUECKUN 3aps, BEIIECTBO, TeJ0, O0BEM, arperaTHOe
COCTOsIHHEC Bf€IICCTBa, ras, (1)I/I3I/I‘-IGCKI/IG BCJINMYHHBI, CAUHUIBI U3MCPCHHUA, KOCMOC, IIJIAHCTHI,
3BE361, ComHIIE.

buonorust: potocuntes, nprxanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE MOPOBI, MOJE3HBIE UCKOMAEMEbIE,
TOIJIUBO, BOJHBIE PECYPCHI.

9 kJacc



BemecTtBo 1 xumuyeckas peakius

Ilepnonnueckuit 3akoH. [lepuoanueckas cucreMa xumudeckux ieMeHToB . . Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHUYECKUX AJIEMEHTOB IEPBBIX
TpEX MEPUOJ0B, KAIMsl, KAJIBLIUS U UX COEAMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DIIEMEHTOB B
[lepnonnueckoii cucreMe U CTPOCHHEM MX aTOMOB.

CrpoeHue BelecTBa: BHJbl XHMHUYECKOM CBSI3U. THIBI KPUCTAIUIMUECKHUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUNA KPUCTAUIMYECKON PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccudpukanus © HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB (MEXAyHapoAHas W
TpUBUAJIbHAsA). XHMMHMUYECKHE CBOMCTBA BELIECTB, OTHOCSAIIMXCS K pa3IMYHbIM KjaccaM
HEOPraHWYECKUX COETMHEHUI, TEHETUYECKas CBSI3b HEOPIaHMYECKUX BEIIECTB.

Knaccuukanuss XMMUYECKUX pEakIUil MO pa3iuyHbIM MpU3HAKaM (110 YUCIYy M COCTaBy
Y4acCTBYIOUIMX B pPEaKIUU BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUST XUMUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonatue o ckopocTH xuMmHuYeckod peakuuu. [loHsTne 00 0OpaTMMbBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsTHe O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsarue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIUAOIIME HA CKOPOCTh XHMHUYECKOW pEaKIUU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM, AJIEKTPOHHBIM  OaJaHC  OKHUCIUTENIbHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBiIE€HUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIHii ¢ UCTIOJIb30BAaHUEM METO/1a HJIEKTPOHHOTO OanaHca.

Teopus 37€KTPONIUTHUECKOW IHUCCOLUMALMU. DIIEKTPOIUTHI U HE- 3JEKTPOJIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOLMAallMM BELIECTB C pa3jIMYHbIMU BHJAAMU XHMHMUYECKOH CBS3U.
Crenenp aucconuanyu. CUIBHBIC U ClIa0ble AIEKTPOJIUTHI.

Peakuuu moHHOro oOMeHa. YciOBHS NpPOTEKAaHUS peakUuid HMOHHOTO OOMEHa, IOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUsl peakuuil. CBONMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
IpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
[lonsiTHE O TUIpOIU3E CONEH.

XUMUYECKUN JKCHEPUMEHT: O3HAKOMJIEHHE C MOJENISAMU KPUCTAUIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIEeCTB — METaJUIOB U HEMETaJIOB (rpaduTa U anMmasa), CIOKHBIX BEIIECTB
(x70puzma HaTpusi); HCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHW peakuuu OT
BO3CUCTBUS PA3JIMYHBIX (DAKTOPOB; MCCIIEAOBAHUE IEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mpouecca  AMCCOLMAIMM  KUCJIOT, Imienoued W coseid  (BO3MOXKHO — HCIIOJIb30BAaHHE
BUJIEOMATEPHAJIOB); MPOBEJICHHE ONbBITOB, MJUTIOCTPUPYIOIUX MPU3HAKU MPOTEKaHUs peakluit
HOHHOTO oOmeHa (oOpa3oBaHME OcCajKa, BBIIEJIEHHUE Ta3a, OOpa30BaHHME BOJBI); OIBITOB,
WITIOCTPUPYIOIIUX TPUMEPBl OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX pEaKkIUil (ropeHue, peakiuuu
pa3loKeHUsi, COEIUHEHMs); paclo3HaBaHUE HEOPraHWYECKUX BEIIECTB C  I[OMOIIBIO
KAUECTBEHHBIX PEaKLUil Ha MOHBI; PEIICHNE DKCIIEPUMEHTANIbHBIX 3a/1a4.

Hemeranmb! u ux coenuHeHus

OOmiast xapakTepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTEIECHU
okucienus. CtpoeHre u pU3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — TaJIOT€HOB. XUMHUECKHE
CBOWCTBAa Ha MpHMepe XJopa (B3auMOJEHCTBHE C MeTaslaMH, HEeMeTaJUlaMH, IIeJI0YaMu).
XnopoBogopoa. CossiHasg KUCI0Ta, XAMUYECKHUE CBOWMCTBA, MOJIydYeHUEe, IpuMeHeHue. Jleiictere
XJIOpa M XJIOPOBOJOpOJA HAa OpraHU3M 4eJoBeKa. BakHellne XJIOpHIbl U MX HaX0XJIECHUE
B IIPUPO/JIE.

OOmast xapaktepuctuka 3neMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTETIEHH OKUCIICHHUSI.

Crpoenue u GpU3NUECKUE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U Cepbl. AJJIOTPOIHBIE
Moau(UKAIIMK KHUCJIOPOJia M Ccephl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOpOa, CTpOEHHUE,
¢u3nueckrue U XUMUYecKre cBoicTBa. OKCUIBI Cepbl KaK MPeACTaBUTENN KHCIOTHBIX OKCHIIOB.
CepHas kucnora, GU3MYECKHE M XHMHUYECKHE CBOMCTBa (0OIIHME Kak MpEeACTaBUTENS Kjacca
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KACIOT M creuududeckue). XUMHUUECKUE PEaKLUH, JIeKallie B OCHOBE IPOMBIIUICHHOIO
crioco0a mosyueHust cepHoil kucioTsl. [Ipumenenune. Conmu cepHOM KHMCIOTHI, KaueCTBEHHAs
peakuus Ha cyiabdar-uoH. HaxoxneHue ceppl M €€ COEIMHEHMH B NpUpPOAE. XUMHUECKOE
3arpsi3HEHUE OKpPYXKalolleW cpeibl COEAMHEHUSMHU cepbl (KMCIOTHBIE AO0XAM, 3arpsi3HEHUE
BO3/1yXa U BOJJOEMOB), CIIOCOOBI €T0 IPEJOTBPALLICHHMSL.

OOmast xapakTepucThka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTEIIEHH OKUCIICHUS.

A30T, pactipocTpaHeHHE B IPUPOJIE, PU3UUECKUE U XUMHUECKUE CBOMCTBAa. KpyroBopoT a3ora
B Ipupoje. AMMHUAK, ero (uU3M4ecKue U XMMHUYECKHE CBOICTBa, NOJIY4YEHHE U IMPUMEHEHHUE.
Conn ammoHus, UX (PU3NYECKHE U XUMHUYECKUE CBOWCTBA, MpUMeHeHue. KauecTBeHHas peakuus
Ha MOHBl aMMOHHUA. A30THas KHCJOTa, €€ IoJlyuyeHHue, (pu3nyeckue M XUMHUYECKUE CBOWCTBA
(oOme Kak mpeACcTaBUTENs Kiacca KUCIOT M crneuududeckue). Vcnoiap3oBaHue HUTPATOB U
coJiell aMMOHUS B KaYeCTBE MUHEPAIbHBIX Y00peHuil. XuMUUECKoe 3arpsi3HEHUE OKpY Karolen
CpeJlbl COEIMHEHUSAMH a30Ta (KMCIOTHBIE JI0KIH, 3arPSA3HEHNE BO3/yXa, [1I0YBbI U BOJOEMOB).

®dochop, amnorpomnHsie Momuduranuu (ocdopa, duzMUecKkue W XUMHYECKHE CBOWCTBA.
Oxcun dhochopa(V) u pochopnas kucnora, pu3MUEcKue U XUMUIECKUE CBOWCTBA, MOJIyYEHHE.
Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPAIbHBIX Y100PEHUI.

OOmast xapakrepuctuka dneMeHTOoB [VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIICHUS.

VYriepon, amioTporHble MOAM(HKALNHK, pAcIpPOCTpaHEHHE B TpUponae, (usmueckue u
XUMHYecKHe cBoiicTBa. AncopOuus. Kpyrosopor yriaepona B npupoje. Okcuabl yriepojaa, ux
¢usznueckue M XUMUYECKHE CBOMCTBa, JEHUCTBUE HA JKHUBbIE OpPraHU3Mbl, I[OJIYUYCHHE
U IPUMEHEHUe. DKOJOrMYecKue MpoOsieMbl, CBsA3aHHble ¢ okcujaoM yriaepona(lV); rumoresa
r7100aTbHOTO TOTEIJICHNsT KIMMaTta; MapHUKOBBIH 3(dekr. YrompHas Kuciota u €€ COlH, UX
¢u3nueckue U XMMUYECKUE CBOMCTBA, MONy4YeHUE U NpuMeHeHue. KadecTBeHHast peakuus Ha
kapOoHar-uoHbL. cmonb3oBanne kapOOHATOB B OBITy, MEAMIWHE, MNPOMBIIUICHHOCTH U
CEJIbCKOM XO03sIicTBe.

[lepBoHayasibHbIE TMOHATHS 00 OpPraHMYECKHUX BEILIECTBAX KaK O COESAUHEHMSIX Yyriiepoja
(MeTaH, 3TaH, OSTWIEH, ALETUJIEH, 3TaHOJ, IJIMIEpPUH, YyKCycHas Kuciora). Mx cocraB u
xumuueckoe crtpoeHue. [loHsTHE O OMOJOrMYECKM Ba)XKHBIX BEIECTBAX: >KHUpaX, Oelkax,
yIA€BOAaX — M UX POJIM B KM3HM 4eloBeka. MaTepualbHOE €IMHCTBO OPraHHYECKUX U
HEOPraHUYECKUX COETMHEHUH.

KpemHuuii, ero ¢pusnueckue 1 XMMHUUYECKUE CBOICTBA, ody4YeHre U npumeHenue. CoeMHeHus
KpeMHus B npupoje. OOuue npeacrapiaeHus 00 okcuae kpeMHuss(1V) u kpeMHHEBOH KHCIOTE.
Cunukarel, WX MHCIOJIb30BaHME B OBITY, MEAULUHE, MPOMBIIUIEHHOCTH. BaxHelme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiiembl
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIbHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

XUMUYECKUI IKCIEPUMEHT: N3y4eHHE 00pa3lioB HEOPTaHUUYECKUX BEIIECTB, CBOWCTB COJITHOMN
KHCJIOTHI; MIPOBEJICHHE KaYeCTBEHHBIX PEAKIMH Ha XJIOPUA-UOHBI U HAOII0/IEHUE MPU3HAKOB UX
MPOTEKAaHHUsS; OIBIThI, OTpaXkarollue (PU3NYECKUE W XUMHUYECKHE CBOMCTBA TaJOT€HOB U HUX
COEMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHEOMATEPHAIIOB); O3HAKOMIIEHHE € oOOpa3laMu
XJIOPUIOB (TAJIOTC€HUIOB); 03HAKOMIICHHE C OoOpaslaMHu Cepbl U €€ COCIUHEHHUSIMHU (BO3MOXKHO
UCMOJIb30BaHUE BHJICOMATEpUANIOB); HAOMIOZEHME Tpolecca OOyrJIUBaHMS caxapa IMOJ
JIEMCTBUEM  KOHUEHTPUPOBAHHOMW CEPHOM  KHUCJIOTHI; HW3YyYEHHE XUMHUYECKHX CBOMCTB
pa30aBIeHHON CepHOW KHCIOTHI, NMPOBEJCHHE KAueCTBEHHOW peakluu Ha CyibpaT-uOH H
HaOJo/IeHne TpuU3HaKa e€ MPOTeKaHUs; O3HAKOMJIEHHE C (PU3MYECKMMH CBOMCTBAMHU a30Ta,
dochopa M uX coenuHEHMH (BO3MOXKHO HCIIOJIB30BAaHHE BHUAEOMATEPUAIOB), OOpaszlaMu
a30THBIX W (OCHOPHBIX YIOOpECHMI; TONydeHUE, COOMpaHWe, pacro3HaBaHWE W HW3y4YeHUE
CBOWCTB aMMHaKa; MPOBEJCHHE KAUYECTBEHHBIX peakiuil Ha MOH aMMOHHUS U ¢ochaT-uoH U
M3y4YeHHE PU3HAKOB UX MPOTEKaHMsI, B3aUMOJEHCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIOTHI
C M€JpI0 (BO3MOXHO MCIOJIb30BaHUE BUJIEOMATEPHAIIOB); N3YUEHHE MOJIENEH KPUCTAININYECKUX
peméTok anmasa, rpadura, QyisepeHa; 03HAKOMICHHE C IMPOIECCOM aJCOPOIUN paCTBOPEHHBIX
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BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOrasa; IMOJyuyeHue, coOHupaHue,
pPacro3HaBaHUE U U3YUYEHUE CBOMCTB YITICKUCIIOrO r'a3a; IPOBEICHNE KaUECTBEHHbIX pEaKLUi Ha
KapOoOHAT- M CHJIMKAT-HOHBl U M3Y4YEHHE TIPU3HAKOB HX MPOTEKAHMS, O3HAKOMIIEHHUE C
INPOAYKIIMEN CWJIMKAaTHOW IPOMBIIIJIEHHOCTH; PELIEHUE JKCIEPUMEHTANBHBIX 3a1a4 II0 TeMe
«BaxxHelmue HeMeTaIbl U UX COCAMHEHUS.

Merasuibl ¥ UX COEUHEHUS

OO0mas XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUH UX IMOJIOXKEHUS
B Ilepuonnueckoit cucreme xumudeckux dnuemeHToB [l. M. MenneneeBa U CTpOEHUsS aTOMOB.
Crpoenue MeramioB. Meramnueckas CBs3b M METAJUIMYECKAs] KPUCTAUIMYECKAs PEHIETKA.
DNEKTPOXUMUYECKUNA psJl HampsokeHUM MertayuioB. Du3nyeckue M XUMHYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl MmoyydeHus MetawioB. [IoHsATHE O KOPPO3UK METAJIJIOB, OCHOBHBIE
CHOCOOBI 3alMTHl UX OT Koppo3uu. CrjaBbl (CTallb, YyTyH, AIOPATIOMHUHUH, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[IlesmouHble MeTauIbl: noJiokeHue B [lepuoanyeckoin cucreme XuMuyeckux 3iemeHToB . M.
MeneneeBa; CTpOEHHE HX aTOMOB; HaxoxJeHue B mpupoje. duznyeckue M XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUM.

[[lesr0yHO3EMENBHBIE METAJUIBI MAarHUM M KaJIbIU: moJioxkeHue B [lepuoanueckoil cucreme
xumuueckux snemMeHToB [[. M. MeHneneeBa; cTpoeHHE MX aTOMOB; HAXOXACHUE B NPUPOJIE.
Pu3nyecKue U XMMHUYECKHE CBOMCTBA MarHusl U KajblHs. BakHEHIIME COCAUHEHUS KaJbIUs
(oxcun, rugpokcu, conu). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonmueckoi cucremMe XMMHUYecKuX dnemeHToB 1. U.
MeneneeBa; CTpOCHHE aTOMa; HaxOxJAeHHe B mpupoae. duznueckne 1 XMMUUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOMCTBAa OKCH/IA M THIPOKCHIA AITFOMUHUSI.

Kenezo: nonoxenue B llepuoanyeckoit cucreme xumudeckux snemeHtoB /. . Menaeneesa;
CTPOCHHME aToMa; HaxoxkJaeHue B mpupoje. dusmyeckne M XUMHUYECKHE CBOMCTBA IKelesa.
Oxkcunpl, runpokcuasl u conu xxenesa(ll) u sxenesa(Ill), ux cocras, cBOICTBa U MOIyYECHHUE.

XUMUYECKUI SKCIEpPUMEHT: O3HAKOMJIEHHME ¢ oOpasuamMy METalloB M CIUIaBOB, HUX
bu3MYeCKUMU  CBOMCTBAMH; H3Y4YEHHE pPE3yJbTaTOB KOPPO3UH METAIIOB  (BO3MOXKHO
UCTIOJIb30BaHUE BHUCOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCUAA KaJbIUA M HATPUS
¢ BOJIOH (BO3MOXKHO MCIIOJIb30BaHHME BUEOMATEPHAIIOB); UCCIIEI0BAaHHE CBOMCTB KECTKOM BOJIBI;
mpolecca TOPEeHHs JKeje3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BAHHWE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX PEaKIUi HAa MOHBI (MarHus, KaJbIHs, aTIOMUHUS, ITUHKA,
xkenesa(ll) m xeneza(Ill), memu(Il)); HaGnromeHne W omucaHue MPOLIECCOB OKPAITMBAHUS
TUTAMEHU HOHAMU HATPUS, Kalnus M KaabIUs (BO3MOYKHO HCIOJIB30BaHUE BHIEOMATEPHAIIOB);
uccienoBaHie aM(OTEpHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS M THAPOKCUAA LIMHKA; pElIeHUE
DKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe « BakHEeUIe MEeTalluIbl U UX COCTUHEHUS.

XHMHMS M OKpYyXKarolas cpeaa

Hossie maTepuansl 1 TexHosoruu. BemecTsa u maTepuansl B IOBCEIHEBHOW )KU3HU YETIOBEKA.
XuMus U 3710poBbe. bezonmacHoe MCMoNb30BaHME BEIIECTB U XMMUYECKHX DPEAaKIHUi B OBITY.
[lepBas moMomp NpU XMUMHYECKHMX OKOrax U OTpaBieHHsAX. (OCHOBBI 3KOJOTMYECKOU
rPaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE OKpY’Karolleil cpeapl (MpenenbHas JI0IMycTuMas
koH1eHTpanus Bemiects — [1/IK). Ponb xuMuu B perieHuN 3KOTOTHIECKUX TTPOOIIEeM.

[IpupoaHble HWCTOYHUKH YTJIEBOJOPOJIOB (Yyrojib, NPUPOJAHBIM Tra3, HedTh), MPOIYKTHl HUX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMUYECKUI 3KCIEpUMEHT: H3yueHue OoOpa3loB MaTepuajoB (CTEKJO, CIUIaBbl METAJLIOB,
MOJIMMEPHBIE MaTEPHUAJIbI).

MexnpeaMeTHbIE CBA3U

Peanmu3anus MeXNpeaMETHBIX CBS3€M NPH M3YYEHUM XUMHUM B 9 Kjacce OCyIEeCTBISETCA
yepe3 UCMOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyUHBIX MOHATHHM, Tak M IOHATHH,
ABJSIFOIIUXCSL  CUCTEMHBIMM  JUISL  OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.
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Peanunzanms MeXIpeIMETHBIX CBs3CH HPH W3yYCHHH XHUMHUH B 9 Kilacce OCYLISCTBISIETCS Yepe3
HUCIIOJB30BaHUC KakK 06H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaKk H HOHHTHﬁ, ABJIAOIINUXCA
CHCTEMHBIMH JUIsl OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEeHHO-HAYYHbBIC TOHSATHS: HAY4YHBIA (DAaKT, THIOTE3a, 3aKOH, TCOPHS, aHAIIU3,
CHHTE3, KJIacCU(UKAIMS, NEPHOAUYHOCTh, HAONIOACHHE, SKCICPUMEHT, MOJCIHPOBAHUE,
U3MEpPEHUE, MOJICIb, IBICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHS, MaTePHAIIBL.

dusuka: MaTepus, aroM, OJCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIUJA, HW30TOIbI,
pPaanOaKTUBHOCTD, MOIJICKYIJIA, BHGKTpI/I‘-IeCKI/If/'I 3apsan, IIpOBOAHUKH, MOJIYIIPOBOAHUKHU,
JMJICKTPUKH, (DOTOIIEMEHT, BEIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMYECKAs pEMIETKA, CIUIaBbl, (U3UUECKUE BEIMYUHBI,
CIIMHUIIBI U3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, TIAHETH, 3BE3/1b1, COIHIIE.

buonorus: ¢orocunres, napixaHue, Ouocdepa, IKOCHCTEMA, MHHEpPAIbHBIC YIOOpEHHS,
MHKPODJIEMEHTBI, MAKPOJIEMEHTBI, TNTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpPaAIIbI, TOPHBIE TTOPO/BI, TOJE3HBIE NCKOIAEMBIE,
TOILTUBO, BOJHBIC PECYPCBHI.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

JIM9HOCTHBIE pPe3yJbTaThl OCBOCHHUS TIPOrpaMMbl OCHOBHOTO 0OOIIEro oOpa3oBaHHS
JIOCTUTAIOTCS B XOJI¢ OOyYEHHUsI XMMHH B CJIMHCTBE Y4eOHOM M BOCIUTATCIILHON JESITeIbHOCTH
Opranusanud B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCHUCKUMH COITMOKYJIbTYPHBIMA U
JIyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH, IPUHATHIMA B OOINECTBE IpaBUIaMH M HOPMaMHU
MOBEJICHUS M CIIOCOOCTBYIOT TIpOIlECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COIMATH3AIUU
00y4aromuxcs.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHS IPOrpaMMbl OCHOBHOTO 0O0IIero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ O0yUYCHUSI XUMHH B €IMHCTBE YY€OHOH M BOCIIUTATEILHON JEATEIBHOCTH
Opl"aHI/I?;aIII/II/I B COOTBCTCTBHMHM C TpaAUIIMOHHBIMU pOCCHfICKPIMH COIMOKYJbTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, TPUHSATHIMH B OOIIECTBE MpaBHJIAMH W HOPMaMHU
NOBEJICHUSI M CIIOCOOCTBYIOT TMpOIECCaM CaMOTIO3HAHMS, CAaMOPA3BHTHUS M  COIMAIH3ALUH
00y4aromuxcs.

JIM4HOCTHBIE Pe3yNbTAThI OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UUCJIE B YACTHU:

IIaTpuoTHYecKoOro BOCIUTAHUSA

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY M HAyYHOMY
HaCJIEUIO, MOHMMAaHUS 3HAuU€HUs XUMHUYECKONM HayKH B >KM3HHM COBPEMEHHOIO OOIecTBa,
CHOCOOHOCTH BIIaJIETh JIOCTOBEpHON MH(OpMaIel 0 MepeoBbIX JTOCTUKEHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMUSX 00 yCTpoOiicTBe
MHpa 1 00IIeCTBa;

I'pamaaHCcKOro BOCIMTaHUSA

2) mpenacTaBieHHMs O COLMAIBHBIX HOpMax W MpPaBHJIAX MEXKJIMYHOCTHBIX OTHOILIEHWH B
KOJJIEKTUBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOINECTBEHHO TOJIE3HOHM, yd4eOHO-
HCCJIEI0BATENbCKOM, TBOPUYECKON M APYTHX BUIAX JESITEIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HOMH
COBMECTHOH NI€ATEIHHOCTH MPHU BBINOJHEHUU Y4YeOHBIX, TIO3HABATEIBHBIX 3a/a4, BBHIMOJTHEHUU
XUMHNYCCKUX BKCHepI/IMeHTOB, CO3JaHNN y‘-Ie6HI>IX HpOGKTOB, CTpeMJ'IeHI/ISI K B3aNMOIIOHUMAaHUIO
¥ B3aMMOINIOMOINM B TMpoIlecce 3TON y4eOHOW AesITeNhHOCTH, TOTOBHOCTH OIEHUBATh CBOE
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IOBEJICHUE M IOCTYNKH CBOMX TOBapUIIEH C MO3UIMH HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4€TOM OCO3HAHMS MOCIEICTBUN IIOCTYIKOB;

[leHHOCTH HAYYHOT0 MO3HAHUA

3) MUPOBO33pEHYECKHX IMPEACTAaBICHHI O BEIIECTBE U  XUMHUYECKOH  peakIlHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH U COCTaBISAIOLIUMX OCHOBY JJIs
NOHMMAHUA CYUIHOCTM HAy4yHOM KapTUHBI MHpa; MpeACTaBIeHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHON Cpeloi, 0 posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENIbHBIX MOTHUBOB, HAIPABJICHHBIX HA IMOJYyYEHHE HOBBIX 3HAHMMN IO XHUMHH,
HEOOXOUMBIX /17151 OOBSICHEHHSI Ha0JII0/1aeMbIX ITPOLIECCOB U SIBJICHUIA;

5) mo3HaBaTeNbHOW, WH(POPMALIMOHHON M YUTATENbCKOM KyJIbTYPHI, B TOM YHCJE HaBBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEpaTypoi, JOCTYIHBIMU
TEXHUYECKUMU CPeACTBAMHU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOyYEHHIO U MO3HAHMIO, JIFOOO3HATENLHOCTH, TOTOBHOCTH M CIIOCOOHOCTU K
camM000pa30BaHMIO, MMPOSKTHONH M HCCIENOBATEIbCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTU U YPOBHS 00yUYEHUS B JajbHEHIIEM;

®opMHPOBaHNS KYJIbTYPbI 310POBbS

7) oco3HaHMsI LIECHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >XU3HU, OCO3HAHMS TOCJIEACTBUNH M HENPHUATHA BPEAHBIX MPUBBIUECK
(ynorpeOyieHusT aJKOTrojsl, HAPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIOJEHUS IPaBHI
6€30I1aCHOCTH ITPU OOPALEHUH C XUMHUUYECKUMHU BEIIECTBAaMU B OBITY U pearbHOM KU3HU;

TpyaoBoro Bocniuranus

8) uHTEepeca K MPaKTHUECKOMY M3YyYEHHUIO Mpodeccrii U TpyAa pa3InyHOro pojia, yBaXKEHHUE K
TPyLy H pe3yJibTaTaM TpPYAOBOM JEATENBHOCTH, B TOM YHCIE HAa OCHOBE IIPUMEHEHUS
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHOTO BBHIOOpAa WHIWBUIYATBHOM TpPaeKTOPUU
NPOJIOIDKEHUS 00pa3oBaHUSl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB W MOTpeOHOCTEH; ycnemHol mpodecCHOHAIbHON AEATENbHOCTH U
Pa3BUTUSI HEOOXOIMMBIX YMEHU; TOTOBHOCTh aallTUPOBATHCS B MPOPECCUOHAIBHOM CpeIE;

DKOJOrH4YeCcKOro BOCIUTAHNSA

9) 2KONMOTUYECKH 11e7IECO00PA3HOTO OTHOIIEHHS K MPUPOJE KaK UCTOUHUKY >KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHWS, MOHUMAHUS IICHHOCTH 3JJOPOBOrO M 0e30macHOro obpas3a »KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY M TICUXUYECKOMY 3/I0POBBIO,
OCO3HAHUS [IEHHOCTH COOJIIO/ICHUS TIPaBUJI OE30MaCHOTO MOBECHUS TIPH PadOTe ¢ BEIIECTBAMHU,
a TaKkKe B CUTYAIMSIX, YTPOXKAIOIINUX 370POBBIO U KU3HHU JIOCH;

10) cmocoOHOCTH NPUMEHSTh 3HAHUS, MOJMy4YaeMble NPU H3YYEHUHM XUMHH, ISl pEeIIeHUS
3a/1a4, CBS3aHHBIX C OKPY’KAIOUIeH MPHUPOJHON Cpeloil, MOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KyJbTYPBI, OCO3HAHUS TJIOOATLHOTO XapaKTepa dKOJOTHYECCKUX MPOOJIeM M IMyTeH WX PeIIeHUs
MOCPEACTBOM METOJIOB XUMUU;

11) 5KOJIOTMYECKOrO0 MBINUICHHS, YMEHHS PYKOBOJCTBOBATbCS KM B II03HABaTeNbHOM,
KOMMYHHKATHBHOM U COLIUATLHON MPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MetampenMeTHBIX PE3yJbTaTOB BBUICISAIOT 3HAYUMbIC I  (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbBIE MOHATUS (3aKOH, TEOPHSs, MPUHIUIM, THUIMOTe3a, (aKT, cUCTEMA,
MPOIIeCC, AKCIEPUMEHT W JAp.), KOTOPBIE HCIOIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUeOHBIX
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MpeaAMETax U MO3BOJISIOT Ha OCHOBE 3HAHHWM M3 ATHUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[IEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHbIe ACWCTBUS (ITO3HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISTUBHBIE), KOTOpbIE OOecTneunBaroT (GOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHHPOBAHUIO M OCYIIECTBICHUIO YICOHOU JIeATEIIHBHOCTH.

MeranpeamMeTHbIe pe3yJIbTaThl OCBOCHUSI 00Pa30BaTEIIbHOM MPOrPAMMBbI IO XUMHH OTPAXKAIOT
OBJIAACHUC yHI/IBepcaﬂbHLIMI/I IIO3HABATCJIIbHBIMHA l[ef/'ICTBI/ISIMI/I, B TOM 4YHCIJIC:

ba30BbIMH JIOTHYECKHMH JeHCTBHAMH

1) ymMeHueM uCHOIB30BaTh MPUEMBI JIOTUYECKOIO MBIIUIEHUS IPU OCBOEHUM 3HAHUU:
pacKpbIBaTh CMBICI XUMHUYECKUX TOHATHH (BBIACIATH HMX XapaKTepHbIE TMPHU3HAKH,
yCTaHaBHI/IBaTB B3anMOCBA3b C I[pyFI/IMI/I HOHSITI/ISIMI/I), HCIIOJIBb30BAaTh ITOHATUS OJIA OGT:SICHGHI/I}I
OTAENbHBIX (PAKTOB W SBJICHUMN; BBHIOMPATh OCHOBAHUSA W KPUTEPUH I KiacCU(DUKAIIUN
XUMHUYCCKHUX BCHICCTB U XUMHUYCCKUX peaKuHﬁ; yCTaHaBJII/IBaTB HpI/I‘-II/IHHO-CJIeI[CTBCHHBIe CBs3HU
MEXIy 00BEKTaMH M3yYCHHSI; CTPOUTD JIOTUYECKHUE PACCyKIACHUS (MHAYKTHUBHBIC, IeTyKTUBHBIC,
110 aHaJIOFI/H/I); JACJIaTh BBIBOJbI U 3aKJIFOUYCHU A,

2) yMEHUEM MPUMEHSTH B MPOIIECCE MO3HAHUS MOHATHS (MPEAMETHBIC U METAaNpeIMETHEBIC),
CUMBOJINYECKUE (3HAKOBBIC) MOJETH, WCIOIb3yeMbIE B XHMHH, MPEOOPa30BBIBATH IIUPOKO
MIPUMEHSEMbIC B XUMHUU MOJCIIbHBIC MPEACTABICHUS — XUMHUUYECKHH 3HAK (CHMBOJI AJICMEHTA),

XuMHu4eckass (opMyla M YpaBHEHHE XUMHUYECKOW pEaKUud — NpU PpEHIeHUH Y4eOHO-
[IO3HABATEIIBHBIX 3a1a4; C Y4YETOM OTUX MOJEIBHBIX IPEICTABICHUNM BBIABIATL U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3YyYaeMbIX OOBEKTOB — XHMHUYECKUX BELIECTB U

XUMHUYECKHX pPEaKLuil; BBIABIATH OOLIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIIEACTBEHHBIE CBS3U U
IIPOTUBOPEUYMS] B M3Y4YaeMbIX IpolLEeccax U SIBICHUSX; MpeAjaratb KpUTEPUM JJIsl BbIABICHUS
3THX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL; CAMOCTOATENIBHO BEIOUPATh CLIOCOO pelieHus: yueOHoH
3a7a4l (CpaBHMBAaTh HECKOJIbKO BapHaHTOB pELICHUS, BbIOMpaTh HauOojiee MOAXOAALIUN C
y4€TOM CaMOCTOSITEIIbHO BBIJICIEHHBIX KPUTEPHUEB);

BazoBbIMHu Hcci1e10BaTeIbCKUMH e CTBUSIMU

3) yMeHHeM HCHOJb30BaTh MOCTaBJIEHHbIE BONPOCHl B KaYeCTBE MHCTPYMEHTA IMO3HAHMS, a
TaKK€ B KayeCTBE OCHOBbI i (OPMUPOBAHUS TUIOTE3bl MO IPOBEPKE IPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

4) mpuoOpeTeHre OmbITa IO IUIAHUPOBAHHIO, OPTraHW3allMd W TPOBEIACHUI0 YYCHUYECKHUX
HKCIEPUMEHTOB: YMEHHE HA0II01aTh 3a XO/I0M MPOLIecca, CAaMOCTOATENbHO POTHO3UPOBATh €ro
pe3ynbTar, GopMmynupoBaTh OOOOLIEHUS W BBIBOJBI IO pe3yjbTaTaM IPOBEIEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTUYET O MPO/IETaHHON padoTe;

Padoroii ¢c undgopmaumei

5) ymeHHneM BbIOMpATh, aHAIU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIMIO PA3IUYHBIX BUIOB
1 (GOpM IPECTaBICHUS, TOJy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (Hay4HO-TIOYJIIpHAas INTEpaTypa
XMMHUYECKOTO COZEp)KaHus, CIpaBOYHble mocoOusi, pecypcbl MHTepHeTa); KpUTHYECKU
OLICHUBATh MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

6) yMeHUEM NPUMEHATh PAa3JIMUYHbIE METO/IbI U 3aIIPOCHI IIPH MOKCKE U 0TOOpEe MHPOPMALIUH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOUMBIX JIJIsl BBINOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNIeNIEHHOr0 THUMA; NMPUOOpETeHHEe OMbITa B 00JACTH HCIOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJbTYpPO aKTUBHOTO MCIIOJIb30BAHUS Pa3IMUHBIX
MIOUCKOBBIX CHCTEM; CAaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY NpEeACTaBICHUS
uH(pOpMallil U WIUTIOCTPUPOBATh peIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
IpyrumMu GpopmMamMu rpaduku U ©X KOMOUHALIUSAMUY;

7) yMeHUEM HCIOJIb30BaTh W aHAJIM3UPOBATh B Tpoliecce y4eOHOW W HMCCIIeOBaTEIhCKON
NeSITeIbHOCTH HH(OPMAIIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIbCKOT0 XO3HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY>KaloIe MPUPOTHON CPEBI;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /1I€HCTBUSIMH

8) yMmeHueM 3agaBaThb BOMPOCHl (B XOA€ JUANOra W/WIM JAUCKYCCHH) IO CYLIECTBY
oOcyxmaeMoil TeMbl, (HOPMYITUPOBaTH CBOM MPEUIOKEHUS OTHOCUTENIBHO BBIMOJHEHHUS
MPEI0KEHHOM 3a/1a4u;
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9) npuoOpereHne ONbITA MPE3EHTALMM  PE3YJIbTATOB  BBIIOJIHEHUS  XHMHUYECKOTO
JKCIIepUMEHTa (Ja0OopaTOpPHOTO OMbITa, J1a0OPaTOPHOW pPAaOOTHI MO HCCICIOBAHUIO CBOWCTB
BEIIIECTB, y4eOHOTO MTPOCKTA);

10) 3aMHTEpPECOBAHHOCTH B COBMECTHOM CO CBEpCTHMKAMH I[IO3HABATEIBbHOW U
UCCIIEI0BATEIbCKON JIEATEIbHOCTU NPH PELICHUHM BO3HMKAIOIUX IPoOJeM Ha OCHOBE ydéra
0o0IIMX WHTEPECOB W COTJIACOBAHMS MO3UIUK (00CYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBbI», KOOPAUHALMS COBMECTHBIX JEHCTBHM, ONIPEIeIEHUEe KPUTEPHEB IO OLIEHKE KayecTBa
BBITIOJTHEHHON pa0oTHI | Ip.);

YHuBepcaabHBIMHU PeryJsiTHBHBIMH 1eiCTBUSIMH

11) ymeHreM caMOCTOSTENBHO ONPENENATh eNU I TebHOCTH, IUTAHUPOBATh, OCYILECTBIIATH,
KOHTPOJMPOBAaTh M IPU HEOOXOAMMOCTH KOPPEKTUPOBaTb CBOKO JEATENbHOCTb, BBIOMpATh
HanOonee HS(QeKkTuBHBIE CIMOCOOBI pelmIeHHs Y4eOHBIX M IO3HABATEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJITrOPUTM JAEHCTBUHA IpU
BBIMOJIHEHUH 33JaHUi C y4E€TOM MOJYYCHHMS HOBBIX 3HAaHUH 00 H3ydaeMmbIX OOBEKTax —
BEIIIECTBAX U PEaKIUsIX; OLlEHUBATh COOTBETCTBUE MOIYYEHHOIO Pe3yibTaTa 3asBJICHHOM LIEH;

12) yMeHueM UCcnoiabp30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIPEIaraéMble B YCJIOBUM 3a/1aHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pE3yJIbTaTOB IO OCBOCHHIO 00A3aTEIBHOIO  COJEPIKAHUS,
YCTaHOBJIEHHOTO JaHHOW IpUMEpHOW paboueil MporpamMmol, BBIIEISIOT: OCBOCHHBIE
OOyJaloIIMMHUCST HAay4dHbIC 3HAHMSA, yYMEHHsS M CIOCOOBI jeiicTBuil, crenmduueckue s
IpeMETHON 001acT «XUMHA», BUIBl JEATEILHOCTH [0 IOIYyYEHHIO HOBOIO 3HAHMS, €ro
UHTEPIIpETalny, IPeoOpa30BaHUIO U IPUMEHEHUIO B PA3INYHBIX Y4€OHBIX U HOBBIX CUTyalUsX.

[IpenMeTHble pe3ynbTaThl OTPAXKalT CGHOPMUPOBAHHOCTh Yy OOYYarOIUXCS CIEAYIOIINX
YMCHHM:

8 knacc

1) packpvisams cmbici OCHOBHBIX XHMHYECKMX TOHITHN: aToM, MOJIEKYJa, XUMHYCCKHA
AJIEMEHT, NPOCTOE BEUIECTBO, CJIOXKHOE BEILIECTBO, CMECh (OJHOpPOAHAs WU HEOJHOPOIHAs),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl M MOJIEKYJsIpHas macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0Jii XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJSPHBIH O0OBEM,
OKCHJI, KACJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCICHUS, XMMHUYECKas
peakuus, KiaccU(UKaIMs peakUui: peaklMM COCIUHEHUS, peaklUu pasIoKEHUs, peakluu
3aMeIlIeHus], peakliuu 0OMeHa, 9K30- U SHIOTEPMUUECKUE PEAKIINU; TeIUIOBON 3((HEeKT peakiuu;
A7IpO aTOMa, 3JIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aTOMa, XUMUYECKas CBS3b,
NoJIIpHasl U HEMOJspHas KOBaJEHTHas CBS3b, MOHHASI CBA3b, MOH, KaTMOH, aHWOH, PacTBOp,
MaccoBasi J10J1s BelllecTBa (POLIEHTHAs! KOHIEHTPAallKs) B pacTBOPE;

2) unIOCmpupo6anms B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX TMOHATUN (CM. M. 1) U IPUMEHSThH
9THU TOHATHS IIPU ONMCAHUU BEILIECTB U UX NPEBPAILCHUI;

3) ucnonvzosams XUMUYECKYI0 CUMBOJIHMKY JUIsS COCTaBJICHHS (JOPMYJI BEIIECTB M YpaBHECHHI
XUMUYECKUX PEAKIUN;

4) onpedensimb BaJCHTHOCTh aTOMOB JJIEMCHTOB B OWHApHBIX COCJUHEHHSX; CTEICHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX; IPHUHAICKHOCTh BELIECTB K ONpPEACIEHHOMY
KJIacCy coeAuHeHWuW 1o ¢GopMmyiaM; BHJ XUMHUUYECKOW CBs3M (KOBAJICHTHAasT W HMOHHAs) B
HEOPraHUYECKUX COEANHEHUSAX;

5) packpvisame cmwicn Tlepuoauueckoro 3akona J[. V1. MeHaeneeBa: J1€MOHCTPUPOBATH
MOHMMAHHE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[Tepuoanueckoii cucTeMe; 3aKOHOB COXPaHEHMSI MAacChl BEILIECTB, TIOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaJpo; OMUCHIBATh U XapaKTEPHU30BaTh TaOMUYHYIO (hopMy
[Tepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB: Pa3inyaTh MOHATUS «TJIaBHAsl MOATPYIINa
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(A-rpynma)» u «mo6ounas noarpymnmna (b-rpynma)», manbie U OONbIIKe TEPHOBI; COOTHOCHUTH
0003HaueHMsI, KOTOpBIe UMEIOTCs B Tabnuue «llepuoauueckas cucteMa XMMUYECKHX JIEMEHTOB
J. . MenneneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii siapa, oOIIee YWCIO 3JIEKTPOHOB U pacHpeiesieHHe HX I10
3IEKTPOHHBIM CIIOSIM);

6) xraccuguyuposamv XMMUYECKHE 3JICMEHTBI, HEOPraHWYECKUE BEIICCTBA; XHMHUYCCKHE
peaxiuu (10 YKUCIy U COCTaBy YYaCTBYIOLIUX B PEAKI[UU BEIIECTB, IO TEILIOBOMY 3G (dEKTY);

7) xapaxmepuzoeamsv (onucvieams) OOIIME XUMHUYECKHE CBOWCTBA BELICCTB PAa3IUYHBIX
KJIACCOB, TMOATBEPXAasi OMHCAHWE MPUMEPAMU MOJEKYJSPHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIUK;

8) mpoenoszuposams CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX KavyeCTBEHHOTO COCTaBa;
BO3MOYKHOCTH MPOTEKAHUSI XUMUYECKHX MPEBPALICHUN B PAa3IMUHBIX YCIOBHIX;

9) ebluuCIAMbG OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MACCOBYIO
JIOJTF0 XUMHYECKOTO AJIEMEHTa 10 (hopMyJie COeTMHEHHS; MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE;
MPOBOAMTH PACUEThI MO YPABHEHHUIO XUMUYECKOM PeaKIuy;

10) npumernsimp OCHOBHBIC OIEPAIlMM MBICIUTEILHON JEATCIBHOCTH — aHalh3 U CHHTE3,
CpaBHEHHME, O0000IIeHHe, CHUCTEeMaTH3aluio, KiIacCU(UKAIMIO, BBISBICHHE MPUYUHHO-
CIIEZICTBEHHBIX CBSI3H — JJI1 W3YyYEHHUS CBOWCTB BEUIECTB M XHMHUYECKHX PEAKIIHM;
€CTeCTBEHHO-Hay4YHbIe METOJbl IIO3HAHUS — HAOIIOJIEHUE, H3MEpEHUe, MOJCIUPOBAHUE,
HKCIEPUMEHT (peanbHbIN U MBICIICHHBIH);

11) cnedosamo ipaBuIaM  MOJNB30BaHUS ~ XMMHYECKOHM  IMOCYyJ0i W 1abopaTopHBIM
o0opyIOBaHMEM, a TakXKe TpaBWiIaM OOpAalIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUUSAMU IO BBIIOJIHEHUIO J1aOOPAaTOPHBIX XHUMHUYECKHUX OIBITOB IO TOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PacTBOPOB C
onpenenéHHOM MaccoBOil J0jeill pacTBOPEHHOTO BEHIECTBA; IUIAHUPOBATH U IMPOBOJIUTH
XUMHYECKHE SKCIIEPUMEHTHI M0 PACIO3HABAaHUIO PACTBOPOB INENOYEH M KHCIOT C MOMOIIBIO
UHAUKATOPOB (Jakmyc, ¢heHondraaerH, METUIOPAHK U JIp.).

9 kaacce

B cocraBe mnpeaMETHBIX peE3yJNbTaTOB 110 OCBOCHHMIO O00S3aTEIIBHOIO  COAEpIKaHMUS,
YCTAHOBJIEHHOTO JIaHHOW NpUMEpHOM paloueil mporpaMMoii, BBIJEISAIOT: OCBOCHHBIE
oOydJarlmuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
OpeaMEeTHOW 00sacTh «XUMUs», BHUIBl JEATEIBHOCTH IO IOJYYEHHI0 HOBOTO 3HAHUS, €ro
MHTEPIIPETALUU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

[IpenmeTHble pe3yibTaThl MPEICTaBIEHBbl OTPAKAIOT CPOPMHUPOBAHHOCTH y OOYHAIOLIUXCS
CIEAYIOIINUX YMEHHIA:

1) packpwvisamv cmblci OCHOBHBIX XHMHYECKUX TIOHATHHA: XUMHYECKHH O3JIEMEHT, aToM,
MOJIEKyJa, HOH, KAaTHOH, aHWOH, IPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, BaJEHTHOCTH,
AJIEKTPOOTPUILIATEIBHOCTD, CTENEHb OKHUCIICHUS, XMMHYECKas pEaKLMs, XUMHYECKas CBS3b,
TEII0BOM 3P PEKT peaKiiu, MOJb, MOJIIPHBIA 00BEM, pacTBOP; NEKTPOJIUTHI, HEITEKTPOIUTHI,
ANIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEeHa, KaTajau3aTrop, XMMHUYEeCcKoe
paBHOBecHe, oOpaTHUMble U HEOOpaTHMbIE peaKLWH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peakuuyu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIIEHUE, aAJUIOTPOIMS,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAS, METAJUIMUECKas), KpUCTaNIndecKas
peméTka, KOppO3Us METAJUIOB, CIUIABbl; CKOPOCTb XUMHUYECKOW pEaKIHUH, MpeneiabHO
nonyctumasi konuentpauus (I11K) Bemectsa;

2) unIoCmpuposams B3aNMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUH (CM. M. 1) M IPUMEHSTH
9TH MOHATHS MPU ONHUCAHUU BEIIECTB U UX MPEBPALLECHUI;

3) ucnonvzosams XUMUYECKYIO CUMBOJIMKY Ul COCTaBJICHHS (OPMYJI BEIIECTB M YpaBHEHHI
XUMHYECKHUX PEAKLINN;
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4) onpedensimb BaJICHTHOCTh U CTEIICHb OKHMCIICHHUSI XUMHUYCCKUX JJIEMEHTOB B COCMHEHHSIX
Pa3IMYHOTO COCTaBa; MPHUHAJICKHOCTh BEMIECTB K OMPENCIIEHHOMY KIACCy COCIWHEHUU IO
dbopMynaM; BUJ XUMUYECKOH CBA3H (KOBAJICHTHAs, MOHHASI, METAJUTMUECKasi) B HEOPIraHUYECKUX
COCIMHEHUSX; 3apsii MOHA TI0 XUMHUYECKOW (hopmyre; XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCAMHEHUMN, TUIT KPUCTAIITUYECKON PEelIETKY KOHKPETHOTO BEIIECTBA;

5) packpvisame cmoica lepuonndeckoro 3akona JI. 1. MeneneeBa u JeMOHCTPUPOBATh €T0
MOHMMAaHUE: OINMCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuognueckoil cucTeMbl
XUMHUYECKHUX 3JICMCHTOB: pa3linyarh MOHATUS «TJIaBHAs MOArpymma (A-rpymnmna)» U «mododHas
noarpynna (b-rpymnmna)», Manble W OoJblIMe MEPUONbl; COOTHOCUTH O00O3HAYEHUS, KOTOpHIE
UMEIOTCS B TICPUOJUYECKON TaOJMIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apdll sipa, o0lee YnciIo 3JIEKTPOHOB U paclpesiesieHue ux
0 JICKTPOHHBIM CIIOSIM); OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JIECMEHTOB
U UX COCIMHEHHH B Ipeenax MajiblX MEepUOJIOB U INIABHBIX MOATPYMI C YYETOM CTPOSHUS UX
ATOMOB;

6) kraccuguyuposamv XUMHUUYECKHE 3JICMEHTHI, HEOPraHUYECKHUE BEIIECTBA, XUMHUYCCKHE
peakiuu (10 YUCITy B COCTAaBy YYAacTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIIOBOMY 3 dexTy, 1o
WU3MEHEHUIO CTENEHEH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBATh) OOILIME © CHCHU(PHUUSCKHE XUMHUCCKHE CBOWCTBA
MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIasi OMUCAHUE MPUMEPAMU MOJEKYJISIPHBIX M MOHHBIX
YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIH;

8) cocmaensime ypaBHEHHS 3JEKTPOIUTHUYCCKON IMCCOIMAIIMM KHUCIIOT, IIETOYEH U COJICH;
MOJIHBIE W COKPAIICHHBIC YpaBHEHUS PEAKIUH HWOHHOTO OOMEHA; YpaBHCHHS PEaKIIHiA,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHWE T'€HETHUYECKON CBA3M MEXKIY BELIECTBAMH DPAa3JIMYHBIX
KJIACCOB;

9) packpwisams cywHocmbs OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX —PEAKIMA MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajaHca ITUX PEaKITUii;

10) npoernosuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHUSA; BO3MOXKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B Pa3INIHBIX YCIOBUSX;

11) 6biuucisimes OTHOCUTENBHYIO MOJIEKYJISIPHYIO W MOJIIPDHYIO MaccChl BEIECTB; MacCOBYIO
JIOJTF0 XMMHYECKOTO dJIEMEHTA 110 (hOpMYJIe COCTUHEHUS; MACCOBYIO JIOJO BEIIECTBA B PACTBOPE;
MIPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIny;

12) cnedosams ipaBuaM  TOJNB30BAHUS ~ XMMHUYECKOH  IMOCYJ0H W 1abopaTopHBIM
o0opyioBaHHEM, a Takke TMpaBWiIaM OOpalleHUs C BElleCTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBIITOJIHCHUIO JA0OPATOPHBIX XUMHUYECKHX OIBITOB IO TOJYYCHUIO U
coOMpaHHIo Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YTJIEKHCIIOTO ra3a);

13) nposooums peaknuu, MOATBEPKIAIOIINE KAYCCTBEHHBIH COCTAB Pa3IMYHBIX BEIICCTB:
pacmo3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpoMuI-, UOAMI-, KapOoHaT-, docdar-, cuiamkar-,

cynbdar-, TUAPOKCUI-UOHBI, KATHOHBl AaMMOHMSI M  HMOHBl H3Y4YEHHBIX  METaJUIOB,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPIaHUUYECKUX BEILECTB;
14) npumensimo OCHOBHBIC ONEPALMH MBICIUTEIBHON JEeITEPHOCTH — aHalW3 W CHHTE3,

CpaBHCHHEC, O606H_ICHI/IG, CUCTEMATU3alUI0, BBISIBJICHUC IPUYHNHHO-CICACTBCHHBIX CBs3EH — AJIA
HN3YyUYCHUA CBOICTB BE€IIECCTB 1 XUMHUYCCKUX pCaKHI/If/'I; CCTCCTBCHHO-HAYUYHBIC METOJAbI ITO3HAHUA
— Ha6J'IIOI[eHI/Ie, N3MCPCHUC, MOACITIUPOBAHUEC, SKCIICPUMCHT (peaﬂbHLIfI 151 MBICJ'IGHHLIIZ).
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TEMATHYECKOE IINTAHUPOBAHHUE

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs
8 KJIACC (2 u B Hezemto, Bcero 68 4, U3 HUX 3 4 — pE3epBHOE BPEMs)

[IpumepHbI€ TEMBI,
PaCKpBIBAIOIINE JTAHHBIN pa3e
MIPOTrpamMMbl, U KOJIMYECTBO YACOB,
OTBOJMMOE Ha MX U3YUYCHHE

OcHOBHOE COACPIKAHUC

OCHOBHBIC BUJIBI IESTEILHOCTH
o0yyJaronmxcs

DIIEKTPOHHBII
00pa3oBaTeNbHBIHI

pecypce

Pazgen 1. [lepBoHavanbHbie XuMudeckue mouatus (20 u)

Tema 1. Xumus — BakHas
00J1aCTh €CTECTBO3HAHMS U
MIPAKTUIECKON JACSITEILHOCTH
yenoBeka (5 9)

[Ipenmer xumuu. Poiap XxuMuu B KU3HU
yesioBeKa. XUMus B cucteMe HayK. Metozbl
HO3HAHUA B XUMHHU. Teja 1 BellecTna.

duznyeckue cBOMCTBA BCIICCTB. ArperaTHoe

COCTOsIHME BellecTB. UUCThIe BelecTa u
cmecu. CriocoOBl pa3zieneHus cMecei.
duznueckre 1 XUMHUYECKHE SIBICHUS.
[Tpu3Haky U ycia0BHsI IPOTEKAHUS
XUMHUYECKHUX peaKIii. 3HAKOMCTBO C
npaBuUiIaMu 0€30MaCHOCTU U MPHEMaMHU
paboThl B XUMHUECKOH J1abopaTOpHuHu.

JleMOHCTpanuMm:

1. JJaboparopHoe 000py10BaHuE.

2. PaznuuHble BUIBI XUMUYECKOU MOCY/IbI.
3. O6pasus! BemecTB. 4. CriocoOsI
pasneneHust cMeceit (GumpTpoBaHUE,
BBIMIApUBAHUE, TUCTUILIALNSA,
xpomarorpadusi). JlabopaTopHubie u
npakTu4eckue padorsl Jladopamopnuie

o PackpbIBaTh CMBICI H3y4aeMbIX
MOHSITUH.

o PackpbIBaTh posib XMMHU B
IIPUPOJIE U )KU3HU YEJIOBEKa, €€ CBA3b C
JIPYTUMHU HayKaMH.

o Pa3znuyath yucThle BelecTsa u
CMECH; OJHOPOHBIE U HEOJHOPOIHBIE
CMECH.

. Paznuyars pusnueckue u
XMUMHUYECKHE SBICHUS.

o OnpenensTb NPU3HAKH
XMMHUYECKHX PeaKkIuil U yCI0BUS HX
MIPOTEKAHHUS.

o CnenoBath npaBuiiaMm
10JIb30BAHUS XMMUUECKOH TIOCY 101 U
J1a00paTOPHBIM 000PYIOBAHHUEM, A
TaKXke MpaBuiaM oOpaleHus ¢
XAMAYECKHMH BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKLIUSMH 110
BBINIOJTHEHUIO IPAKTHUYECKUX padoT.
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onvimul: Onicanne GU3NYECKUX CBONCTB
BellecTB. Pa3nenenue cMecu ¢ MOMOIIbBIO
maruuTta. Ilpakmuueckue pabomut.

Ne 1. IIpaBuna paGoTsl B 1TaOOpaTOpUH

U IpU€MBbI 00palieHus ¢ 1a00paToOpHBIM
000pyI0BaHHUEM.

No 2. Paznenenue cmeceit (Ha npumepe
OUYMCTKHU MOBaPEHHOM COJIN)

. [InanupoBaTh U IPOBOIUTH
XUMUYECKUN DKCIIEPUMEHT 110
W3YYEHHIO ¥ OMUCAHUIO (PU3NYECKUX
CBOIICTB BEIIECTB, CIIOCOO0B
paszieneHus cMecel BEIeCTB.

. Hcnons3oBate npu
BBITTOJIHEHUH Y4EOHbIX 33JaHUH U B
MPOIIECCE UCCIIE0BATENBCKON
JEATEIbHOCTH HAyYHO-TIOIYJISIPHY IO
JIUTEpaTypy XUMHUECKOTO
coJiepKaHus, CIPAaBOYHbBIEC MaTEPHUAJIbI,
pecypcbl HuTepHerTa.

. BricTpauBarth pa3BépHyThIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha uHQOpMaIHIO U3 YueOHHUKA
U CIIPaBOYHBIX MaTEPHUAIIOB, TPAMOTHO
HCIIOJIb30BaTh N3Y4YEHHBIN
MIOHSATUHHBIN annapar Kypca XuMuu

Tema 2. BemiecTtBa 1 XUMHUYECKHE
peakuuu (15 u)

ATOMBI U MOJIEKYJIBI. XUMUYECKUE
AJIEMEHTHI. 3HAKU (CHMBOJIbI) XUMUYECKUX
35eMeHTOB. [IpocThIe U CI10KHBIE BELIECTBA.
ATOMHO-MOJIEKYJISIPHOE yUeHHEe. XUMHUEcKas
¢dopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX
3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BenliecTB. OTHOCUTEIbHAS AaTOMHAs Macca.
OTtHocHTenpHAS MOJNEKYJIIPHAs Macca.
MaccoBast 10511 XMMHUYECKOI0 JJIEMEHTA B
coenquHeHUU. Pu3nyecKrue 1 XUMHUYECKHe
ABleHus. Xumuueckas peakuus. [IpuzHaku

U YCJIOBHSI IPOTEKAHUSI XUMHUYECKHUX
peakuuii. XMMUYECKUE YPABHEHUS.

e [IpumeHATH €CTECTBEHHO-
Hay4yHbI€ METO/IbI T03HAHUS (B TOM
qucie HabIoAeHne, MOIeTMPOBaHUE,
HKCIIEPUMEHT) U OCHOBHBIE OIlE€paliu
MBICIUTENIBHON EATEIbHOCTH
(cpaBHeHue, KiaccupUKaLys) st
W3YYEHHUsI BELLIECTB U XUMHUYECKHUX
peaKuui.

e PackpbIBaTh CMBICI U3y4YaeMbIX
MOHSTUH U 3aKOHOB U IPUMEHSATH 3TU
MOHSITHSI IPH ONTUCAHUH CBOMCTB
BEULIECTB U UX MPEBPAILECHUN.

e Paznuuath Qusnueckue u
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Tunbel XUMHUUECKUX pEaKIHil (COequHEHUS,
pa3oXKeHUs, 3aMellleHus, OOMeHa). 3aKOH
COXpaHEHUs Macchl BewecTs. M. B.
JIoMOHOCOB — y4€HBIH-IHIUKIIONEIUCT.
JemoncTpanyuu Ousnyeckue sBICHUS
(pacTupaHue caxapa B CTyIKe, KUTICHUE U
KOHJEHCalUs BOABI U T. 1.). XUMHUYECKHE
ABIIeHUS (TOpPEHUE CBEYH, PA3IOKECHHE
caxapa, B3auMOJICVCTBUE CEPHOU KUCIIOTHI C
XJIOpUJIOM Oapusi, pa3iokKeHHe THAPOKCUAA
meau(Il), B3anmoiericTBrE xemne3a ¢ cepo,
B3aUMO/ICHCTBUE Kelle3a C paCTBOPOM COJIU
meau(Il)). OnblT, MITFOCTpUPYIOINI 3aKOH
coxpaHeHus Maccel. JlabopaTopHbie u
npakTuueckue padbotsl JlabopaTopHbie
onbIThL: [Ipumepbl pu3ndeckux sBIeHU
(nnaBieHHE BOCKA, TastHUE JIbJA).
IIpuMepsl XUMUYECKUX SIBICHUN
(mpoxanuBaHue MEIHON IPOBOJIOKH,
B3aUMOJICHCTBUE Mea ¢ KUCIOTOH ). Moaenun
aTOMOB M MOJIEKYII.

Buvtuucnenusn

— OTHOCHUTEJIBHON MOJIEKYJISIPHOU MaCChI
BEILECTB;

— MacCOBOM JIOJIM XUMHYECKOIO 3JIEMEHTA
1o (hopMyJie CoeTMHEHUS

XHUMUYECKHE SBJICHUS, OOBACHATD UX
CYLIHOCTb C TOUYKH 3PEHUS] aTOMHO-
MOJICKYJISIPHOTO YUEHHUSI.

e Omnpenensats NpU3HAKU
XMUMUYECKHUX peaKIHii, yCI0BUSI UX
POTEKAHMUS.

e OOBACHATH CYITHOCTh
(bU3NYECKUX U XUMUYECKUX SBJICHUH C
TOYKHU 3PEHUST AaTOMHO-
MOJIEKYJIIPHOTO YUEHHUSI.

e Krnaccudunuponatsb
XMUMUYECKHE PEeaKInu (110 YUCITy U
COCTaBy pearupyroummx u
00pa3yromuXxcs BEIIECTB).

e CocTaBisaTh GOPMYIIBI
OMHApHBIX BEILECTB 110 BAJICHTHOCTU U
OTIPENeNATh BAJIEHTHOCTD I10
dbopMyaM BelecTs.

e PaccraBnsaTh K03((HUIUMEHTHI B
YPaBHEHHSIX XUMHUYECKUX PEAKIIUH.

e CrnenoBaTh NpaBuiaM
MOJIb30BaHUSI XUMUYECKOW MOCYI0N U
71a00paTOpHBIM 000pyI0OBaHUEM, A
TaK)Ke MpaBUIaM O0pALIECHUS C
BEIIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB.

e lcnonp3oBath npu
BBITTOJIHEHUH YIEOHBIX 3aJ]aHUH 1 B
npoliecce 1ucciae10BaTeabCKon
JIeSITeTTbHOCTH HAYYHO-TIONYJISIPHYFO
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JUTEPATypy XUMHUUECKOIO
COJZIEpKaHus, CIIPAaBOYHbIE
Marepuaisl, pecypcel IHTepHera.

e BricTpauBaTh pa3BEPHYTHIC
IIMCBbMEHHBIC U YCTHBIE OTBETHI C
OTOopoi Ha HHPOPMAITUIO U3 yUeOHHKA
Y CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
HCIIOJIB30BaTh U3YUYEHHBIN
NOHSITUHMHBIN anmapar Kypca XuMUu

Pa3nen 2. BaxkHeiilune npeacraBure/in Heoprannieckux Bemects (30 1)

Tewma 3. Bo3ayx. Kucnopon.
[Tonsitue 06 okcupax (5 )

Bo3ayx — cmech razos. CocraB Bo3yxa.
Kucnopon — ayieMeHT 1 IpocToe BELECTBO.
O30H — aJUIOTPONHAsA MOJU(PHUKALINS
kuciopona. Haxoxxaenue kucinopoza B
npupoze, GU3nYecKue 1 XUMUYECKHe
CBOMCTBA (peaKklui OKUCICHUS, TOPEHUE).
VYcr10BUsI BOSHUKHOBEHHUS U PEKPALICHUS
ropenus. [lonstue 06 okcugax. CriocoOsbl
HOJy4YEeHHUs KUCIIOpo/ia B JaOOpaTOpUH U
NPOMBIIIICHHOCTH. [I[puMeHenune Kucmoposa.
Kpyrosopot kuciaopoaa B mpupoe.
TennoBoii 3 PexT XUMUIECKON peaKInu,
MOHATHE O TEPMOXUMUYECKOM YPaBHEHUH,
9K30- U DHJOTEPMUYECKHUX PEAKITHIX.
TomnuBo (HepTh, yrojib U METaH).
3arpsi3HeHue Bo3/yXa, CIoCOObI €ro
IpeOTBpAleHNs. Y CUJIeHHE TApHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CJIOSI.
Hemonctpanuu B3anmoneiictsue pocdopa,
CEpBI U JKeJe3a ¢ KUCI0POI0M (BO3MOXKHO
UCIIOJIb30BaHUE BHUJICO-OTIBITOB).

e  PackpbIBaTh CMBICIT HU3y4aeMbIX
MOHITHI U IPUMEHSATDH 3TH MOHATHS
[P ONTCAHWH CBOMCTB BEIIECTB U MX
MpEBpAILICHUA.

e  XapakTepu3oBaTh (OIHUCHIBATH)
COCTaB BO3lyXa, PU3NYECKUE U
XMMHUYECKHE CBOMCTBA KUCIOPO/A,
CHOCOOBI €ro MoJTy4eHHsl, IPUMEHEHHE
Y 3HAYCHHE B MIPUPOJIC U )KU3HU
YeloBeKa.

e (CpaBHHBaTh peaKklUu TOPEHUS U
MEIJICHHOTO OKHCIICHUSI.

e  CoOupatb npudbOpsI AJIs
MOJTy4eHUsI KUCIOPO/ia (BHITECHEHHEM
BOJIbI M BO3/1yXa).

e Pacmo3HaBaTh ONBITHBIM ITyTEM
KHCJIOPOI.

e lcnonb30BaTh XUMHUYECKYIO
CHMBOJIUKY JUTsI COCTaBIICHUS (POPMYT
BEIIIECTB, MOJICKYJISIPHBIX YPABHEHUIA
XUMHUYECKHX PEAKIMHA C YIaCTHEM
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Omnpenenenue coaep kanus KUCI0poia

B Bo3yxe. OMbIThL, JEMOHCTPUPYIOIILE
YCIIOBUSI BOBHUKHOBEHUS U TIPEKPAIICHHUS
TOpEHHUS.

JlaGopaTopHble U NpaKkTH4YecKHe padoThl
Jlabopamopuuwiit oneim: O3HaKOMIJICHHE C
o0Opa3iaMu OKCHJIOB.

[Tpaktuyeckas padora: Ne 3. [lonydyenue u
coOupaHHe KHCIOPOa, U3YUYEeHUE Ero
CBOJCTB.

Buvrtuucnenusn

— MOJIEKYJIIPHOM MACChl KUCIIOPO/Ia U 030HA
Ha OCHOBAaHWM aTOMHOM MacChl XHMHYECKOI'0
3JIEMEHTa

KHCII0pO/1a.

e OOBACHATH CYIIHOCTH
HKOJIOTMYECKUX MPOOIIeM, CBA3aHHBIX C
3arpsi3HEHUEM BO3/IyXa.

e (CnenoBaTh npaBuIam
0e30macHO¥ paboThI B T1a00OpaTOpUn
IIPY UCTIOJIb30BAaHUH XUMUYECKOM
MOCyZbl U 000PYIOBaHUS, a TAKKE
npaBuiaM oOpamieHus ¢ TOPIOYUMU
BEIIECTBAMHU B OBITY.

e [lmaHupoBaTh U OCYIIECTBIIAThH
Ha NMPAKTHKE XUMHUECKUE
AKCIIEPUMEHTBI, IPOBOIUTH
HaOII0ICHUS, AeJIaTh BEIBOILI 10
pe3ylibTaTaM dKCIePUMEHTA.

e  VY4acTBOBaTh B COBMECTHOM
paboTe B rpyrrie.

e  lcnosnb30BaTh Ipu
BBITTOJIHEHUH YYEOHBIX 33JaHUH U B
npoliecce Ucciae0BaTenbCKon
NeSITeTbHOCTH HAYYHO-TIONMYJISIPHYTO
JUTEPATypy XMMHUUYECKOTO COJIep KaHus,
CIpaBOYHBIE MATEPHAJIBI, PECYPCHI
HNHurepHera.

e  BricTpauBath pa3BEPHYTHIC
MUCHMEHHBIC M YCTHBIE OTBETHI C
OTopoil Ha nH(pOpMaIUIO U3 yueOHHKA
Y CIIPAaBOYHBIX MaTE€PHAIOB, TPAMOTHO
KCII0JIb30BaTh U3YUYEHHbIN TOHATUIHBIN
amnmapar Kypca XUMUHU

Tema 4. Bogopoa,.

BO,Z[OpOIl — JJICMCHT U MPOCTOC BCIICCTBO.

® PaCKpBIBaTB CMBICJI M3YYACMBIX
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MoHAaTHne o0 Knucnorax
n conax
(54)

Haxoxxnenue B npupoae, Gpu3ndeckue u
XMMHUYECKHE CBOICTBA (Ha mpUMepe
B3aMMO/ICHCTBHA C HEMETAJIAMU ¥ OKCUIaMHU
METaJUIOB), IPUMEHEHHUE, CTIOCOOBI
noiy4enus. [IoHATHE 0 KHCIOTaxX U COJIAX.
JdemMoHcTpaunu

[Tony4yenue, cobupanue u pacro3HaBaHHUe
BOJIOPOJA.

I'openue Bogopona.

BzaumopeiicTBue Bogopoia ¢ OKCHIOM
meau(Il).

JlabopaTopHble M IpaKTHYeCKHE PA0OTHI
Jlabopamopmuwiii onvim:

BzaumopeiicTBue KHCIOT ¢ METAJUIAMH.
Ilpakxmuueckas paboma.

Ne 4. TTonyuenue u cobupanue BOopoaa,
M3y4YEHHUE Er0 CBOMCTB.

Botuucnenun

— MOJIEKYJISIPHOM Macchl BEIIeCTBa Ha
OCHOBaHHMH aTOMHOH MacChl XUMHYECKUX
3JIEMEHTOB

MOHSITHIA U IPUMEHSThH 3TH ITOHSATHS
IIPY ONMCAHUU CBOMCTB BEIIECTB U HX
IIPEBPAILICHUMN.

e  XapakTepu3oBaTh (OMUCHIBATH)
buznyeckue 1 XuMHUYEeCKHe CBONCTBA
BOJIOPO/1a, CIIOCOOBI €ro MOTy4YeHus,
MIPUMEHEHUE.

e  CoOupatrb npubdop st
MOJIyYEeHHUS BOJIOPOJIA.

e lcnonp30BaTh XUMHUYECKYIO
CUMBOIIMKY JJI COCTaBleHUs GopMyIl
BEIICCTB, MOJICKYJISIPHBIX YPaBHCHUN
XUMHUYECKUX PEaAKIHA C y4aCTHEM
BOJIOpOJIA.

e (CnenoBaTh npaBuIam
0e30macHOM paboThI B Ja00OpaTOPUH
IIPH UCTIOJIE30BAHUN XUMHUYECKOM
MOCYZbl U 000PYIOBaHUS, a TAKKE
npaBuaM oOpamieHus: ¢ TOPIOYUMU
BEIIIECTBAMHU B OBITY.

e [lmaHupoBaTh U OCYIIECTBIATH
Ha MPaKTUKE XUMUYECKHE
9KCIIEPUMEHTHI, POBOIUTH
HaOII0IeHUs, IeJIaTh BHIBOIBI 110
pe3ybTaTaM dKCIIePUMEHTA.

e  VYyacTBOBaTh B COBMECTHOM
paboTe B rpyrmre

Tema 5. KonnyecrtBeHHble
OTHOLUEHUSA B XMUMUM
(4 4)

KonnuectBo BemectBa. Moiib. Mosipaast
Mmacca. 3akoH ABoraapo. MoJsipHblid 00BEM

ra3zoB. PacuéTel Mo XUMUYECKUM yPABHEHUSIM.

e  PackpbIBaTh CMBICH U3Y4YaEeMbIX
MOHATUI U IPUMEHSTh 3TH MTOHATHS, a
TAKX€ U3yYECHHBIE 3aKOHBI U TEOPUU
JUISL pEIIEHUs] pACUETHBIX 3a7a4.
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JleMoHcTpanus
OO0pa31b! BEIIEeCTB KOJIMUYECTBOM 1 MOJIb.

Buviuucnenusn

— O6’béMa, KOJIMYCCTBA BCUICCTBA I'a3a 110 €1ro

M3BECTHOMY KOJIMYECTBY BEIECTBA WU
00BEMY;

— 00BEMOB ra3oB M0 YPaBHEHHIO PEAKINH Ha
OCHOBE 3aKOHA OObEMHBIX OTHOIIEHUI ra3oB

e  BpIuuCIATE MOJIPHYIO Maccy
BELIECTB; KOJMYECTBO BEUIECTBA, 00BEM
rasa, Maccy BEILECTBa;

e [IpoBoauTh Pacy€ThI IO
YPaBHEHUSAM XUMHUYECKUX PEAKIIMMA:
KOJINYeCTBa, 00bEMa, Macchl BELLIECTBA
10 U3BECTHOMY KOJIMYECTBY, 00BEMY,
Macce peareHTOB WIH IPOJYKTOB
peaxkuu.

e  BricTpauBaTh pa3BEpHYTHIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
OTopol Ha HHPOPMAITUIO U3 yUSOHHKA
Y CIIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
HCIIOJIB30BATh N3YYEHHBIN MOHITUMHBINA
annapar Kypca XUMHH

Tema 6. Bopga. PactBopbl.
MNoHAaTMe 06 OCHOBaHMUAX
(54)

dusmueckue cBONMCTBA BOILI. AHAIN3 U

CHUHTE3 — MCTOABI U3YUCHHA COCTaBa BOJbI.

XUMHYECKUE CBOMCTBA BOBI (PEAKIIUU C
METaJllIaMH, OKCHIaMH METAJIJIOB U
HEMETaJUIOB).

CoctaB ocHoBanuii. [Tonsarue 00
WHIUKaTOpax.

Bopna xak pactBoputens. PacTBopsl.
PacTBOpuMOCTB BENIECTB B BOJE.

HacplleHHbIe 1 HEHACBIIIICHHEIE PpacTBOPBLI.

MaccoBast 107151 BELIECTBA B PaCTBOPE.
Posib pacTBOpPOB B pUPOJIE U B )KU3HU
yenoBeka. KpyroBopot Bojbl B IpUpo/Ie.
3arpsi3HeHue NPUPOIHBIX BoA. OXpaHa U
OYHUCTKA MTPUPOTHBIX BOI.

e  PackpbIBaTh CMBICI HU3Y4YaEMbIX
MOHSTHH U IPUMEHSATD ITH MOHATHS
IIPY ONMCAHUU CBOMCTB BEILIECTB U UX
[IPEBPAILCHUN.

e  XapakTepu3oBaTh PU3NUECKUE
Y XMMHYECKHE CBOMCTBA BOJIBI, €€ POJIb
KaK pacTBOPUTEISI B IPUPOIAHBIX
IIpOIIECCaX.

e  CocraBisiTh ypaBHEHUS
XUMHUYECKHUX PEAKIMN C y4aCTHEM
BOJIBI.

e  OOBACHATH CYLIHOCTD
HKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C
3arpsi3HEHNEM MPUPOIHBIX BOJ,
CHoCcOOBI OYUCTKH BOBI OT PUMECEH,
MEpBI 10 OXPaHe BOJ OT 3arpsi3HEHMUSL.
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JleMoOHCTpanuu

DNEKTPOIN3 BOJbI; CHHTE3 BOIBL;
B3aMMOJIEMCTBHE BOJbI C METAJUIAMU

(Na, Ca) (BO3MOXHO UCITOJIb30BaHUE
BHJIEOMATEPHUAIIOB).

PacTBOpeHue BElIECTB ¢ pa3IMYHOM
pPacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIOT U LIEIOYEH
C IIOMOILIbIO UHIUKATOPOB.

JlabopaTopHble M IpaKkTHYeCKHEe PAGOTHI
Ilpaxmuuyeckas paboma:

Ne 5. ITpuroroBieHue pacTBOPOB €
onpeaecéHHON MacCOBOM J10J1eH
pacTBOPEHHOIO BEWIECTBA.

Buiuucnenus
— C UCIOJIL30BAHUEM ITOHITHS «MaCcCOBast
JIOJISI BEIIECTBA B paCTBOPE

e [lmaHupoBaTh U OCYIIECTBIATh
HA MPAaKTHKE XUMUYIECKHE
HKCIIEPUMEHTBI, IPOBOJUTD
HaO0II0ICHUS, AeJIaTh BEIBOILI 110
pe3yJibTaTaM 3KCIepUMEHTA.

e (CnenoBaTh nmpaBuiam
6e3onacHoil paboThl B 1abopaTopun
MIPH UCTIOJIb30BAHUN XMMHUYECKOI
MOCY/JIbI 1 000pYAOBaHUSI.

e  [IpOBOIUTHL BHIYUCIICHHUS C
MPUMEHEHHUEM MOHSTHS «MaccoBas
JIOJIs BELIECTBA B PACTBOPEY.

e  lcnosnb30BaTh IpU
BBITIOJTHEHUH Y4€OHBIX 33aHUI U B
IIPOLIECCE UCCIIEI0BATENbCKON
JESTEIIbHOCTH HAy4YHO-TIOMYJIIPHYIO
JUTEPaTypy XUMHUYECKOTO COZEepPIKaHuS,
CIIPaBOYHBIE MaTepUabl, PECypPCHI
WNHrepHera.

e  BrictpanBath pa3BEpHYTHIC
MMUCHbMEHHBIC U YCTHBIC OTBETHI C
Oropoil Ha nHpopMaIHIo U3 yueOHUKa
Y CIIPAaBOYHBIX MaTEPHAIIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUYEHHBIN TOHATUIHBIN
amnmapar Kypca XuMUHU

Tema 7. OCHOBHbIe Knacchbl
HeopraHU4YecKux
coeguHeHUi

(11 4)

Knaccugukanus HeopraHudeckux
COCTUHEHUN.

Oxcunpl: cocTas, Ki1accupuKkaiys (OCHOBHBIE,
KHCIIOTHBIE, aM(OTepHBIE,
Hecosieo0pasyolye), HOMEHKIIaTypa
(MeXayHapoHasi U TPUBUAJIbHAS).

e KraccudumupoBars n3ydaempie
BEILIECTBA 10 COCTABY U CBOMCTBAM.

e  CocraBnsaTh (GOPMYIIBI OKCHJIOB,
KHCJIOT, OCHOBAaHHI1, COJICH 1 HA3BIBaTh
HX 10 MEXIyHApOJIHOW HOMEHKJIATYpE.

e [IporHo3upoBaTh CBOWCTBA
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ITonmyyeHue u XMUMUYECKUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCH/IOB.

OcHoBaHus: cOCTaB, Ki1accupuxarms,
HOMEHKJIaTypa (MEeXIyHapoIHas U
TpUBHAJIbHAA), PU3NYECKUE U XUMHUYECKHE
CBOIICTBa, CIIOCOOBI OJTyUEHUS.

Kucnotsr: cocras, knaccuduxarmus,
HOMEHKJIaTypa, PU3NUECKUE U XUMUIECKHE
CBOIICTBa, CITIOCOOBI MOTyYEHUS.

Psan akTUBHOCTH METAJLIOB.

Conu (cpenHue): HOMEHKJIATypa, CocoObl
IIOJIyYEHUS, B3aUMOICHCTBHE COJIEH C
MeTaJUIaMH, KUCIOTaMH, HIeJI0YaMu 1
COJISIMHU.

['eneTnueckas CBA3b MEXIY KIIACCAMU
HEOPraHUYECKUX COETMHEHUHN.

JleMoHCTpanun

OO0pa3iibl HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

B3anmopelicTBre pacTBOpa CEpHOM KUCIOTHI
¢ okcuaom meau(Il).

Peaknusa HelTpanu3anum.

BrITeCHEHHME OIHOTO METAIIIA JPYTUM U3
pacTBopa CoJIu.

JlabopaTopHble U NIpaKkTHYeCKHue padoThl
Jlabopamophule onvimut:

B3aumonelicTBre KUCIOT C METANIaMHU.
[TosryuyeHne HEpacTBOPUMBIX OCHOBAaHUH.
B3aumoselicTBue HEPaCTBOPUMBIX

BELIECTB Ha OCHOBE O0LINX
XUMHYECKUX CBOWCTB U3YUYEHHBIX
KJIACCOB/TPYIII BEIIECTB, K KOTOPHIM
OHHU OTHOCSATCS.

e CocCTaBisTh MOJICKYJIIPHbIE
YpPaBHEHUS pPEaKLU,
WITIOCTPUPYIOIINX XUMUYECKHE
CBOICTBa U CIIOCOOBI OJyUEHUS
BEIIIECTB U3YUYEHHBIX KJIaCCOB/TPYyII, a
TaK)Ke MOATBEPKIAOIINX
TEHETHYECKYIO B3aUMOCBSI3b MEXIY
HUMH.

e [Ipou3BOAUTH BBIUUCIECHHUS 110
YPaBHEHUSIM XMMUYECKUX peaKIuil.

e [InaHupoBaTh U OCYILECTBIATH
Ha MPaKTUKE XUMUYECKHUE
AKCIIEPUMEHTBI, TIPOBOJUTH
HaOII0I€HUS, AeJIaTh BEIBOILI 110
pe3yJibTaTaM 3KCIEPUMEHTA.

e (CnenoBaTh paBUIam
Oe3omacHoil paboThl B 1abopaTropun
IIPYU UCIIOJIB30BAHUH XMMHUYECKOMN
MOCYJIbI 1 000pYAOBaHUSI.

e  lcnosnb30BaTh Ipu
BBINIOJTHEHUH Y4E€OHBIX 33JaHUN U B
IIPOLIECCE UCCIIEN0BATENBCKON
JeSITeIbHOCTH Hay4YHO-TIOMYJIIPHYIO
JUTEPATypy XUMUUECKOIO COJIEPIKaHNUS,
CIIPaBOYHbBIE MaTepUabl, PECYpPCHI
WNHurepHera.

e  BricTpauBath pa3BEPHYTHIC
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OCHOBAaHMH C KUCJIOTAMMU.
Paznoxenune ruapoxcuna meau(Il) npu
HArpeBaHUMU.

Ilpakmuueckas paboma:

No 6. Pemienue skcriepuMeHTaIbHbBIX 3a/1a4 110
TeMe «OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX
COEIMHEHUI.

Buvtuucnenus
— 110 YPAaBHEHUSIM XUMHUYECKUX PEaKIMi

MUCHbMEHHBIC U YCTHBIC OTBETHI C
ornopoi Ha HHGOPMAITHIO U3 YICOHHKA
U CIPaBOYHBIX MaTEPHUATIOB, TPAMOTHO
KCIIOJIb30BaTh U3YYEHHBIN MOHATUNHBIN
anmapar Kypca XHMHAH

Paznen 3. Ilepuoanuecknii 3axoH u [lepuognueckas cucrema xumnueckunx 3jemenToB /. U. Menaeneena.
Crpoenne atoMoB. Xumnueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHTE/IbHBIE peakuuu (15 v)

Tema 8. Ilepuoanyecknii
3akoH U Ilepnoanueckas
CHCTEMA XUMHMYECKHX
asieMenToB JI. 1. MenpeneeBa.
Crpoenne aToma (7 1)

[TepBble MONBITKH KJIaCCU(PUKALIUU
XUMHYECKHX 1eMeHTOB. [IoHATHE O Tpynnax
CXOJIHBIX 3JIEMEHTOB (I11€JI0YHbIE U
LIEJI0YHO3EMEIBHBIE METAIIIIBI, TAJIOT€HBI,
WHEPTHBIE Ta3bl).

DneMeHTHI, KOTOpble 00pa3yloT aM(poTepHbIe
OKCHJBI U TUIAPOKCUIBIL.

Ilepnonnueckuii 3akoH u [lepuonnueckas
CUCTEMa XMMUYECKUX JJIEMEHTOB

. . Menneneesa. [lepuoasl, rpynisl,
noArpynnsl. PU3NYECKU CMBICIT
MOPSIIKOBOTO HOMEPA AJIEMEHTAa, HOMEPOB
nepuoza u rpynnsl. CTpoeHHE aTOMOB.
CocraB atroMHBIX szep. M30Tonsl.
OnexTpoHbl. CTPOEHHE IEKTPOHHBIX
000J104€K aTOMOB NEPBbIX 20 XUMUYECKUX
aneMeHToB llepuoanueckoii cucremsr 1. 1.
Menneneesa.

e  PackpbIBaTh CMBICI
IIEPUOANYECKOI0 3aKOHA.

e JloHuMmaTh CyniecTBOBaHHE
MEPUONYECKON 3aBUCHMOCTH CBOMCTB
XMMUYECKHX 3JIEMEHTOB (U3MEHEHHE
paznycoB aTOMOB U
AIIEKTPOOTPULIATEIBHOCTH) U UX
COEIMHEHUH OT ITOJIOKEHUS B
NEPUOANYECKON CUCTEME U CTPOCHHUS
aToma.

e  VYCTaHaBIMBATH CBS3b MEXKIY
MIOJIO’KEHUEM DJIEMEHTA B
NEPUOANYECKON CUCTEME U CTPOCHHEM
ero atoma (COCTaB U 3apsj sapa, oo1iee
YKCIIO 3JIEKTPOHOB U pacpeesIeHue uX
IO 3JIEKTPOHHBIM CJIOSIM).

e [IporHo3upoBaTh XapakTep
W3MEHEHHUS CBOMCTB 2JIEMEHTOB U UX
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XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA I10
ero nosiokeHuto B [lepuoanyeckoit cucreme
. . MenneneeBa. 3HaueHue
ITepuoanueckoro 3akoHa u I[lepuoanueckoi
CHCTEMbI XHUMHUYCCKHX 3JICMCHTOB JIJIS
pa3BUTHS HAyKH U nipakTuku. /1. 1.
MenpeneeB — y4€HbIU, NIE1ATOT U
rpaKJIaHUH.

JdeMoHcTpannmn

KoportkoneproaHas 1 JUIMHHOIIEPUOIHAS
dopmsl [Tepuoanueckoi cucTeMbl
xumuueckux anementoB JI. . Meneneena.
O3HakoMJICHHE C 00pa3liaMi METAJIIIOB H
HEMETaJIOB.

JlabopaTopHble M NpaKkTHYeCKHEe PA0OTHI
Jlabopamopmuwiii onvim:

BzaumopeiicTBue ruapokcuaa IUHKa ¢
pacTBOpaMH KUCJIOT U LIEI0Yen

COEIMHEHUH 110 TPYMIaM U IepUoaam
[lepnonnuecko CUCTEMBI.

e  XapakTepu3oBaTb XUMUYECKHE
AJIEMEHTHI NIEPBBIX TPEX MEPUOJIOB,
KaJusl, KaJIbLIUS [0 UX TOJOKEHUIO B
Ilepuonnueckoit cucreme
J. . Menneneena.

e (CnenoBaTh mpaBuiam
6e3onacHoi paboThl B 1abopaTopun
IIPU UCTIOJI30BAHUN XUMUYECKOM
MOCY/JIbI M 000PYIOBaHUSI.

e BrictpauBath pa3BEpHYTHIC
MUCHbMEHHBIC U YCTHBIE OTBETHI C
OTopol Ha HHPOPMAITUIO U3 yUeOHHKA
U CIPaBOYHBIX MAaTEPHUATIOB, FPAMOTHO
HCIIOJIB30BATh N3YYEHHBIN MOHITUIHBINA
amnmapar Kypca XUMHH.

e lcnonb3oBath Npu
BBITTOJIHEHUH YUEOHBIX 33JaHUH TEKCTHI
y4eOHHKa, CIIPaBOYHbIE MaTepHAaJIbI
(ITepuoguyeckyro cucremy
XMUMHUYECKHX 3JIEMEHTOB
. Y. Menneneesa, Tabiuiry
pPacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U
COJIEH B BOJIE, DIIEKTPOXUMUYECKUN P
HanpsHKEHUH METaJIoB).

e lcnonb3oBarh Npu
BBINOJIHEHUH YUYEOHbIX 33JaHUH U B
MIPOLIECCE UCCIIeI0BATENbCKON
JeSITeIbHOCTH HAyYHO-TIONMYJISIPHYTO
JUTEPaTypy XUMHUUECKOIO COJIepPKaHus,
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CIIPaBOYHbBIE MATEPHAJIbI, PECYPCHI
HNutepnera

Tema 9. XuMu4yeckasi CBf3b.
OKHCINTEIBHO-
BOCCTAHOBHTE/IbHbIE PeaKUuH
84)

DIEKTPOOTPUIIATEIIEHOCTh AaTOMOB
XUMHYECKHX 3JIEMCHTOB.

XuMudeckas CBsI3b (MOHHASI, KOBAJICHTHAS
HOJISIPHAS. ¥ KOBAJICHTHASI HETIOJISIPHAST).
CreneHb OKUCIICHHUS.
OKHCTUTENbHO-BOCCTAHOBUTEILHBIC
peakiuu (OBP). [Ipoueccsl okucnenus u
BOCCTaHOBJICHHs. OKHCIUTENN U
BOCCTaHOBHUTEIIH.

JleMoOHCTpanuu
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaKkLuu: TOPEHHE, PEAKIIMH Pa3I0KEHuS,
COEIMHEHUs

e  PackpbIBaTbh CMBICI H3y4aeMBbIX
MTOHSTHUH.

e  OmnpenensiTh BUJ XUMHUYECKOH
CBSI3U B COEIMHEHUH.

e OmnpenensiTh CTENECHb
OKHCIICHUSI XMMUYECKOI'0 3JIEMEHTA 110
dbopmyIie ero coeTMHEHUS.

e Ompenensarb dIEMEHT
(BeIIECTBO) — OKHMCIUTEIb U HJIEMEHT
(BEIIeCTBO) — BOCCTAHOBHTEIIb.

e OOBACHATH CYIIHOCTH
IPOLIECCOB OKUCIIEHUS U
BOCCTaHOBJICHUSI.

e  CocTaBisTh 3JIEKTPOHHBIN
OanaHc ¢ y4éToM 4MciIa OTIAHHBIX U
MPUHSATBIX AJIEKTPOHOB.

e  CocTaBisTh ypaBHEHHUE
OKHCITUTENHbHO-BOCCTAHOBUTEIbHON
PEaKIHH.

e  lcnosnb30BaTh Ipu
BBINOJIHEHUH YUEOHBIX 3a1aHUN TEKCTHI
yueOHUKa,

®  CIpaBOYHBIC MATEPHAIIBI
(TeproANYECKYIO0 CUCTEMY XMMHYECKHX
anemenToB J[. . MenpaeneeBa, Tabiuiry
pPacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U
COJIEH B BOJIE, DIIEKTPOXUMUYECKUN P
HanpsHKEHUH METaJJIOB)

27




9 KJIACC (2 u B Heznemnto, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMsl)

[IpumepHbIE€ TEMBI,
PacKpbIBAIOIINE JTAHHBIN pa3fen
IIPOrPaMMBbI, U KOJIMYECTBO YacoB,
OTBOJIMMOE Ha UX U3YUYCHHE

OCHOBHOCCOHepKaHHG

OCHOBHBIE BUJIbI JACATCILHOCTH
00y4JarIuXxCs

DIIEKTPOHHBIN
00pa3oBaTeNbHBIHI

pecypc

Pazgen 1. [lepBoHavanbHbie XuMudeckue moHatus (20 4)

IloBTOpPEHUeE M yrirydjieHue
3HAHUI OCHOBHBIX Pa3/ieJioB
Kypca 8 kiacca

(54)

Ilepnonnueckuit 3akoH. [lepuonnueckas
CHUCTEMA XMMHYECKHX 3JIEMEHTOB

. Y. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOOB, Kaus, KAJIbLIUA U UX COCIUHEHUI
B COOTBETCTBUHU C I10JIO)KEHUEM IJIEMEHTOB B
NEPUOANYECKON CUCTEME U CTPOCHUEM HUX
aTOMOB.

Knaccugukanus 1 HoMeHKIaTypa
HEOpPraHMYECKUX BEIECTB (MEXIyHapoIHas
U TpUBHaJIbHAasT). XMMUYECKHE CBOMCTBA
BEIIECTB, OTHOCALINXCS K Pa3INYHbIM
KJIacCaM HEOPraHMYECKUX COCIUHEHMM, UX
TFeHEeTUYEeCKasl CBA3b HEOPraHUYECKUX
BELIECTB.

CtpoeHue BeliecTBa: BUJIbl XUMUYECKON
CBSI3M U TUIIBI KPUCTAJTIMYECKUX PEHIETOK.
3aBHCHUMOCTh CBOMCTB BELIECTB OT UX
CTPOEHHUS.

JleMoHCTpanun
1. Moaenn KpUCTAIIINYECKUX PEIIETOK
HEOPraHUYECKUX BEILECTB.

e  XapakTepu3oBaTb XUMHUYECKHE
AJIEMEHTBI NIEPBBIX TPEX MEPHOJOB,
KaJIUs ¥ KaJbLKA 110 UX IIOJIOKEHUIO B
Ilepnonnueckoi cucreme
J1. 1. MeHpeneeBa.

e KuaccupunupoBarb U Ha3bIBaTh
HEOPraHUYECKUE BEIIECTBA N3YUCHHBIX
KJIaCCOB.

e  OnwuceBaTh O0UINE XUMUYECKHE
CBOMCTBA BEILECTB Pa3JIMYHBIX KJIACCOB,
IIOATBEPKIaTh CBOMCTBA IPUMEpaMuU
MOJIEKYJISIPHBIX YPaBHEHUIN
XUMHUYECKUX PEaKIUM.

e OmnpenensTe BUJ XUMHUYECKON
CBSI3M U TUI KPUCTAJUIMYECKOU
PEUIETKYN BEMIECTBA.

e [IporHo3npoBaTh CBOMCTBA
BEILECTB B 3aBUCUMOCTHU OT UX
CTPOCHHSL.

e  BricTpauBaTh pa3BEPHYTHIE
MIACbMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAITHIO U3 YICOHHUKA
Y CIPaBOYHBIX MaTEPUATIOB, TPAMOTHO
WCIIOJIB30BATh N3YYEHHBIN NOHITHIHBINA
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2. KopoTkonepuoiHas U JUIMHHOTIEPUOAHAS
dbopwmpbl [Tepuoanueckoil cucTeMbl
xumuueckux asemenToB J[. . MeneneeBa

armapar Kypca XuMHUH.

e  lcnosnb30BaTh Ipu
BBIMIOJTHEHUH Y4E€OHBIX 33JaHUI U B
MPOLECCE UCCIIEN0BATEIBCKOMN
JIeATEIbHOCTH HAyYHO-TIOMYJISIPHY IO
JUTEPaTypy XUMHUYECKOIO COACPIKAHNUS,
CIIpaBOYHbIE MaTEPHAJIbI, PECYPCHI
NutepHera

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH XHMHUYECKHX
peakuuii

(4 )

Knaccudukaruss XuMU4ecKuX peakiui mo
pa3IMYHBIM MPU3HAKaM (IT0 YUCITY U COCTaBY
YUYaCTBYIOIIMX B PEaKLUH BEIIECTB, IO
TETIOBOMY (P (EeKTy, IO U3MEHEHHUIO
CTENCHEH OKUCIICHNUS XUMUYECKUX
AIIEMEHTOB, 110 0OPATHUMOCTH, 110 YYaCTHIO
KaTajnzaropa). K30- U S3HIOTEPMUUYECKHE
PEaKIy, TePMOXUMHUYECKUE YPaBHEHHS.
[ToHsATHE O CKOPOCTH XMMUYECKOH peaKIuy.
[ToHsATHE O TOMOTEHHBIX U T€TEPOTEHHBIX
peakuusx. [TonsTue 06 0OpaTUMBIX U
HEOOPaTHUMBIX XHMUYECKHX PEaKIUsX.
[ToHsATHE O XUMHUYECKOM PABHOBECHH.
@DaKTOpPBI, BIUAIOIINE HA CKOPOCTh
XMUMHUYECKON peaKkIuy U MOJI0KEeHNe
XUMHYECKOTO PaBHOBECHSI.
OKUCIUTENBHO-BOCCTAHOBUTENBHbIE PEAKIIUN
(2MIEeKTPOHHBIN OaJaHC OKUCITUTEIIBHO-
BOCCTaHOBUTEJILHOM PEAKIINN).
JleMoOHCTpanun

1. 3aBUCUMOCTbH CKOPOCTH XMMUYECKOMN
PEAKIMA OT PA3TUIHBIX (PAKTOPOB.

2. Bo3zelicTBue KaTtanu3aropa Ha CKOPOCTh

e  PackpbIBaTh CMBICI U3YYaeMbIX
MOHSTHH U IPUMEHATD ITH NOHATHS
IIPY OIIMCAHUU CBOMCTB BEILIECTB U UX
MpEBpAILCHU.

e Knaccudunuponatsb
XUMHUUYECKHE PEAKIUU 110 Pa3InYHbIM
IIPU3HAKAM.

e  VYcraHaBIMBaTh 3aBUCUMOCTD
CKOPOCTH XUMUYECKON PEAKIIUH OT
pa3aNyYHbIX (PaKTOPOB.

e [IporHo3upoBath BO3MOKHOCTH
IIPOTEKAaHNS XUMHUECKUX
MPEBPALICHUI B PAa3JIMYHBIX YCIOBUSX.

e  Ompenenarb OKUCIUTETb U
BoccTaHoBuTenb B OBP.

e  CocCTaBiATh JIEKTPOHHBIN
OanaHC peakLuu.

e [Ipou3BOAUTH BHIUYUCICHHUS 110
XUMHUYECKUM YPaBHEHUSIM.

e  BricTpauBaTh pa3BEPHYTHIC
MUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha MH(poOpMaIHUIO U3 yueOHHKa
U CIPaBOYHBIX MAaTEPHUAIIOB, FPAMOTHO
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XUMHYECKOW PEaKLUU.

3. [IpumMepsl HEOOPATUMBIX M OOPATHUMBIX
peaKuuu.

4. CmenieHue paBHOBECHST XMMUYECKOM
peakiuu.

Buvrtuucnenusn

— KOJIMYECTBA BEIIeCTBa, 00bEMa U MACChI
pEareHToB WK MPOJYKTOB 110 YPABHEHUSIM
XMMHYECKHUX PEaKIUi

HCIIOJIB30BATh NU3YYEHHBIN OHATUMHBINA
anmnapar Kypca XUMHH.

e  lcnonb3oBarh pu
BBIIIOJTHEHUH Y4E€OHBIX 33JaHUN U B
IIPOLIECCE UCCIIEN0BATENBCKON
JIeATEIbHOCTH HAyYHO-TIOIIYJIIPHY IO
JUTEPATypPy XUMHUYECKOIO CONEPIKaHNUS,
CIIPaBOYHBIE MaTEPHUAJIbI, PECYPCHI
HNnTepuera

Tema 2. JekTpoMTHYECKASA
aucconuanus. XuMnyecKue
peakuuu B pacTBoOpax

(8 1)

Teopust 37EKTPOTUTUUECKON AUCCOIIUALINH.
DIIEKTPOIUTHI U HEAJIEKTPOIUTHI.

Karnonsl, annoHbl. MexaHu3M AUCCOLUALINN
BEIIECTB C Pa3IUYHBIMU

BUJAMHM XMMHYCCKOH cBsA3U. CTEIeHb
nucconuanuy. CHIIbHEIC U ClIa0bIe
AIEKTPOJIUTHI.

Peaxiiuu nonHOr0 0OMeHa, yCIOBUS UX
npotekaHus. IoHHbIE ypaBHEHUSI PEaKLIUi.
XHUMHUYECKHE CBOICTBA KMCIIOT, OCHOBAaHUN B
colieil B CBeTe MpeAcTaBIeHu 00
ANEKTPOIUTHYECKON Aucconuanuu. Cpena
pactBopa. [lonsiTue o rusposnuse comneil.
KauecTBeHHbIEC peakiiy Ha KATHOHBI U
aHHOHEL.

JleMoHCTpanun

e  PackpbIBaTh CMBICIT H3Y4aEeMBIX
HOHATHH, a TAK)KE CMBICI TEOPUU
AIIEKTPOIUTUIECKOH TUCCOIMALINY.

e  OOBACHATH MPUUNHBI
3JIEKTPOIPOBOTHOCTH BOAHBIX
pPacTBOPOB.

e  CocraBisTh ypaBHEHUS
JMCCOLIMALINU KUCIIOT, IeJIoueH 1
COJIEH, TTOJIHBIE U COKPAIllEHHBIC
MOHHBIE YpaBHEHUS XUMUYECKUX
peakIfii HOHHOTO OOMEHa.

e [lmaHupoBaTh U OCYIIECTBIISATH
Ha MMPAKTHKE XUMHUECKUE
HKCIIEPUMEHTBI, TPOBOIUTH
HaOII0€HUS, AeIaTh BLIBOILI 10
pe3yJbTaTaM 3KCIIepUMEHTA.

e CrnenoBarb mpaBuIaM
6e3omacHoi paboThl B 1abopaTropun
IIPY UCTIOJIb30BAaHUH XUMUYECKON
MOCYJIbI ¥ 000pYOBaHUSI.
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3H€KTqueCKaﬁ MpOBOAMMOCTBL PAaCTBOPOB ° HpOI/IBBO,Z[I/ITL BBIYHCJICHUS 110
BCILICCTB; IBMIKCHUC NOHOB B 3JICKTPUYECKOM | XMMHUYCCKHUM YPaBHCHUSIM.

ToJe. e  BricTpauBaTh pa3BEpHYTHIC
OmbIThL, WIUTFOCTPUPYIOLINE IPU3HAKH [MUCBMEHHBIE U YCTHBIE OTBETHI C
IPOTEKaHUs PEaKLUii HOHHOrO OOMEHa. OIopoit Ha HH(pOPMAIUIO U3 YUeOHHKA

OMbITHI 110 OMPENEIICHUIO CPEJIBI B PACTBOPAX | Y CIIPaBOYHBIX MATEPUATIOB, IPAMOTHO
CoeH (XJI0pua HaTpysl, KapOOHATa HATPUSL, | MCIONB30BATh M3YUEHHBINH TOHATHHHBIH
XJIOpU/JIA IIUHKA). amnmapar Kypca XuMUHU.

e  lcnosnp30BaTh pu
JlaGopaTopHbie H NpaKTHYeCKHE PAOOTHI BBITIOJIHCHUH YUCOHBIX 3aJ]aHUM U B

Jlabopamopnulii onvim: MPOLIECCE UCCIEN0BATENBCKON

Peakiiuu noHHOro oOMeHa B pacTBOpax JeSATENbHOCTH HAYYHO-TIOMYJIAPHYIO
351eKTposuToB: cyibdara meau(Il) u weénoun, JUTEPaTypy XMMHUUYECKOIO COACPKaHNUs,
KapOoHaTa HATPUS U COJISTHOM KHCIIOTHI, CIIPaBOYHbIE MATEPHAIIBI, PECYPCHI
peakius HeHTpallu3aluu MEXITy Wurepuera

TUAPOKCHUAOM KaJIUA U COJISTHOM KMCIIOTOH.

Ilpaxmuuyeckas paboma:
Ne 1. Pemenne s3kcriepuMeHTaIbHbBIX 3a/1a4 110
TeMe.

Buviuucnenun
— I10 ypaBHeHI/IﬂM XUMHUNYCCKUX peaKuHﬁ

Pa3nen 2. Hemerauibl u ux coennuenns (24 q)

Tema 3. Oomas OO0m1as XxapakTepucTHKa rajJoreHoOB. e  OOBICHATH OOIINE
XapaKTEePUCTHKA XUMHYeCKHX | OCOOEHHOCTH CTPOEHUS AaTOMOB 3THUX 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
3jeMeHTOB VIIA-rpynmsl. DJIEMEHTOB, XapaKTEPHBIE ISl HUX CTEIEHU HEMETAJJIOB M MX COCIMHEHUN B
I'anorensl okucnenus. CtpoeHue u Gpusnueckue npejienax MaJlbIX EPUO0B U INIaBHBIX
(4 4) CBOMCTBA IIPOCTBIX BEHIECTB — IaJIOT€HOB. noarpynn Ilepuonnueckoil cucteMsl
XVMHYECKHE CBOWCTBA HA IIPUMEPE XJI0pa XUMHYECKHX 3JIEMEHTOB C yUETOM
(B3auMoJIeliCTBUE C METaJlIaMH, CTPOEHHUsI UX aTOMOB.
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HEMeTaJIaMH, 11e1049aMu). XJI0pOBOIOPOL.
ConstiHast KUCIIOTa, XMMUYECKHE CBOMCTBA,
MOJIy4YCHHUEC, IPUMCHCHUC. KauecTBennnie
pEeaKUuy Ha raJIOTeHNU/-MOHBI.

[elicTBre Xj10pa U XJIOPOBOAOPOAA HA
OpraHM3M 4YejioBeKa. BakHelme XIopuabl 1
UX HaXO0XKJACHUE B IIPUPOJE.

JleMoHCTpanuu
Buneomarepuansl: raJoreHsl U Ux
COEIMHEHUS.

OO0pa31bl XJIOpUI0B.

JlaGopaTopHble U NpaKTHYeCKHe PadOTHI
Jlabopamopmuwiii onvim:

Pacnio3naBanue XJ0puA-HOHOB.
IIpakxmuueckas paboma:

Ne 2. TTonyueHue consiHON KUCIIOTHI,
M3y4YeHHE €€ CBOKCTB.

Botuucnenusn

— [0 YpaBHEHUSM XUMUYECKUX PEaKIUH,
€CJIM OJTWH U3 PEareHTOB JIaH B U30BITKE;

— 00BEMOB T'a30B [0 YPaBHEHHUIO PEeaKIMK Ha
OCHOBE 3aKOHA 00BEMHEIX OTHOIICHUI Ia30B

e  Xapakrepu3oBaTb (PU3NUECKHE
Y XUMHUYECKHE CBOMCTBA MTPOCTHIX
BEIIECTB rajloreHoB (Ha nmpumepe
XJIOpa) U CJIOKHBIX BEIIECTB
(x710pOBOAOPO/IA, XJIOPHIA HATPHUSA),
CIOCOOBI X MOJTyYCHUsI, TIPUMEHEHUE U
3HAaYEHHE B MMPUPOE U KUIHU
YeJI0BeKa.

e  Ompenenars rajJoreHu/1-uOHbI B
pacTBope.

e [lmaHupoBaTh U OCYIIECTBIIAThH
Ha TPAaKTHKE XUMUICCKHEC
AKCIIEPUMEHTBI, IPOBOTUTH
HaOII0ICHUS, AeJIaTh BEIBOILI 10
pe3ylibTaTaM dKCIePUMEHTA.

e (CnenoBaTh mpaBuiam
Oe3omacHoil paboThl B 1abopaTropun
MIPH UCTIOJIb30BAHUN XUMUYECKOM
MOCYJIbI 1 000pYAOBaHUSI.

e  BricTpauBaTh pa3BEpHYTHIE
MMUCHbMEHHBIC U YCTHBIC OTBETHI C
Oropoil Ha nHpopMaIHIo U3 yueOHUKa
Y CIPaBOYHBIX MaTEPHATIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUYEHHBIN TOHATUIHBIN
amnmapar Kypca XHMHUH.

e  lcnosnb30BaTh Ipu
BBHITIOJTHEHUH YY€OHBIX 33JaHUI U B
MIPOLIECCE UCCIIeI0BATENbCKON
JESITEIIbHOCTH

®  HAyYHO-TIOMYJIAPHYIO
JUTEPATYPy XUMHUIECKOTO COJICPIKAHUS,
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CIIPaBOYHbBIE MATEPHAJIbI, PECYPCHI
HNutepnera

Tema 4. Oomas
XapaKTePUCTHKA XUMHYECKHX
3jieMeHTOB VIA-rpynmnsl.
Cepa u eé coequHeHUS

(5 1)

OO6mias xapakTepucTrka 31eMeHToB VIA-
rpynnbl. OCOGEHHOCTH CTPOCHHSI aTOMOB
ATUX JIEMEHTOB, XapaKTEPHBIE JIs1 HUX
creneHu okucienus. CtpoeHue u
(du3HUYECKre CBOMCTBA MPOCTHIX BEIIECTB —
KHCIJIOPOJIa U Cepbl. AJUIOTPOITHbIE
MOAU(UKAIIMN KACTIOPOAA U CEPBI.
XHUMHUYECKUE CBOICTBA CEPBI.

CepoBoaopo1, cTpocHHE, (PU3HUECKUE U
XuMHueckue cBorcTBa. OKCUIbI CEphl Kak
MIPEJACTABUTENM KUCIOTHBIX OKCHI0B. CepHas
KHUCTI0Ta, GU3NYECKUE U XUMUYECKUE
CBOMCTBA (001IME KaK MPEJACTaBUTEINS Kilacca
KHUCTIOT U crienu(uuecKue), IpuMeHeHHe.
XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
MIPOMBINIJICHHOTO CII0C00a MOIy4YeHUS
CEpPHOM KUCIIOTHI. ANnaparsl ¥ NIPOTEKAKOIINE
B HUX TPOILIECCHI (Ha MPUMEpPE MPOU3BOICTBA
CEPHOI KUCIIOTHI).

Comnu cepHOU KUCIIOThI, KaUeCTBEHHAs
peakius Ha CyJb(aT-HOH.

Haxoxznenue cepbl 1 €€ COeJMHEHUN B
npupoje. XuMHUYECKOE 3arpsI3HEHHE
OKPY’KaIOIIEeH cpeibl COEAMHEHUSIMU CEPBI
(KUCTIOTHBIC JOK/IH, 3aTrPSI3HEHNE BO3TyXa 1
BOJIOEMOB), CITIOCOOBI €r0 MPEOTBPAIICHHUS.

JleMoHCTpanun

e  OObBsCHATH OO1IHE
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB
sneMeHToB VIA-Tpynmbsl 1 ux
COCIMHEHUH C YYETOM CTPOCHUS UX
aTOMOB.

e  XapakTepu3oBaTb (pU3NUECKHE
Y XMMHYECKHE CBOMCTBA MPOCTOIO
BEIIIECTBA CEPhl U €€ COeTMHEHUN
(cepoBOI0pO/1a, OKCUJIOB CEPBI, CEPHOM
KHCIIOTHI, CyJIb(ATOB), CIOCOOBI UX
NPUPOJIC U )KU3HU YEJIOBEKA.

e  OnpenensTh HATHYUE CyTbpAT-
HMOHOB B PacTBOpE.

e  OOBACHATH CYLIHOCTD
HKOJIOTUYECKUX MPOOJIEM, CBA3aHHBIX C
nepepadoTKON COeTMHEHHH CEepHhI.

e [lnmaHupoBaTh U OCYIIECTBIATh
Ha MPaKTUKE XUMUYECKHE
IKCTIEPUMEHTHI,

e [IpoBoauTh HAOIIOAEHUS,
JIeNaTh BBIBOJIBI 110 pe3yiibTaTaM
AKCIIEPUMEHTA.

e (CnenoBaTh npaBuIam
6e3omacHoil paboThl B 1abopaTopun
TIPY UCTIOJTb30BaHUH XHMHUYIECKON
1ocyibl U 000PYOBaHUS.

e I[Ipou3BoAUTH BHIYUCICHUS IO
XUMHUYECKUM YPABHCHHSIM.

e lcnosb30BaTh IpU
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Komnekuuu (BugeomaTepualsl): cepa u eé
COE/IMHEHUSI.

OOyriBaHue caxapa 1o 1eiCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOI KHUCIIOTHI.

JlaGopaTopHble U NpaKTH4YeCKH e
padoThI

JlabopamopHvie onvimul:

OO6HapyxeHue cynb}ar-mOHOB.
B3anMozeiicTBre pa30aBiaeHHON CepHOI
KHUCJIOTBI C LINHKOM.

Buotuucnenusn

— [0 YpaBHEHUSM XUMUYECKUX PEeaKIIHii;
— MacCOBOM JI0JIM BBIXOJA MPOIYyKTa
pEaKINH

BBINIOJTHEHUH Y4€OHBIX 3aJJaHUI TEKCThI
y4ueOHUKa, CIIPAaBOYHbBIEC MATEPUAIIBI
(ITepuonuyeckyro cucreMy
XUMHYECKHUX 3JIEMEHTOB

. . MenneneeBa, Tabiuiry
pPacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUH U
coJiell B BOJIE, DJIEKTPOXUMHUYECKUM psif
HANPSDKEHUN METaJlIoB).

e lcnonb3oBarh npu
BBINIOJTHEHUH Y4E€OHBIX 33JaHUN U B
MIPOLIECCE UCCIIeI0BATENbCKON
JeSITEIbHOCTH Hay4YHO-TIOYJIIPHYIO
JUTEPaTypy XUMHUUECKOTO COJIePIKaHuUs,
CIIPaBOYHbBIE MaTepUabl, PECYPCHI
HNnTepuera

Tema S. O0man
XapaKTEePUCTHKA XMMHYECKHX
3JIeMeHTOB VA-rpynnbl. A30T,
(¢ochop u ux coennHenust

(74)

OO0m1as XxapakTepucTUKa 3JIEMEHTOB V A-
rpymnnbl. OCOGEHHOCTH CTPOEHUS! aTOMOB
ATHX 3JIEMEHTOB, XapaKTEePHBIE TSI HUX
CTETIEHU OKUCIICHUS.

A30T, pactipocTpaHeHHE B IPUPO/JIE,
du3nueckrue U XMMUYECKHE CBOMCTBA.
Kpyrosopor a3ora B npupo/e.

AMMHaK, ero Gpu3nvecKue 1 XMMUYECKHe
CBOWICTBA, MOJTyueHue u nmpuMenenue. Comu
aMMOHHUSI, UX (PU3UUECKHE U XUMHUECKHE
CBOMCTBA, IPUMEHEHUE.

KauecTBeHHast peakiiis Ha HOHbI AMMOHHUSI.
A3oTHas Kucnora, €€ Gusndeckue u
XUMHUYECKHE CBOMCTBA (001IHe Kak
NPEICTaBUTEIS Klacca KUCIOT U

e  OOBsACHATH OOIIHE
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB
AIIeMEHTOB VA-Tpymiibl U UX
COEIMHEHUH C YYETOM CTPOCHUS UX
aTOMOB.

o  XapakTepu3oBaTh (PpU3UUECKHE
U XUMHYECKUE CBOMCTBA MTPOCTHIX
BEIIECTB a30Ta 1 hocdopa u ux
COCTMHEHUH (aMMHUaKa, coJiei
aMMOHHSI, a30THOM KHCIIOTHI, HUTPATOB,
okcuna dhochopa(V) u hochopHoii
KHUCTOTHI, pochaToB), CIOCOOBI UX
MOJTyYeHUsI, IPUMEHEHUE W 3HAYCHUC B
MIPUPOJIC U )KU3HH YEIOBEKa.

e  OmpenensTh HOHBI aMMOHUS U
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cnenuduyeckue). Micnonb3oBaHue HUTPATOB
U COJIel aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX
yI00peHui.

XUMHUYECKOE 3arpsi3HEHUE OKPY Karoueh
CpeIbl COeTMHECHUSMHU a30Ta (KHCIOTHBIE
TOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI U
BOJIOEMOB).

®docdop, aIOTPOITHBIE MOIUPUKAIIH
docdopa, pusuveckre U XUMHIECKHE
CBOMCTBA.

Oxcun hocdopa(V) u pochopHas kucinora,
dbuznyeckue 1 XuMUYeCcKre CBONCTBA,
nonydeHnue. KauectBeHHast peakius Ha
docdar-uoHbI.

Hcnonb3oBanue GocdaTtoB B KauecTBe
MUHEPATBHBIX YI00peHHid. 3arpsi3HeHue
IPUPOJIHBIX BOJ0EMOB (pocharamu.
JleMoHCTpanun

Komneknuu: gocdop u ux coequHeHUsI.
B3anmoneincTere KOHIEHTPUPOBAHHOM
A30THOM KHCIIOTBI C MEJBIO.

JlabopaTopHble M paKkTHYeCKHEe PA0OTHI
JlabopamopHvie onvimul:

1. B3anMmoelicTBrEe colell aMMOHHUS C
ENOYBIO.

2. O3HakomJieHUE ¢ 00pa3llaMy a30THBIX U
bochopHBIX yI0OpEHHA.

Ilpakxmuueckas paboma:

Ne 3. TlonyueHne aMmmMuaka, U3y4eHHe ero
CBOWCTB.

docdar-noHsI B pacTBoOpe.

e OOBACHATH CYIIHOCTH
HKOJIOTMYECKUX MPOOIIeM, CBA3aHHBIX C
HaXO0XJAEHUEM COCIMHEHUN a30Ta U
dbocdopa B okpyxaromiei cpene.

e [lnmaHupoBaTh U OCYIIECTBIATh
Ha NMPAKTHKE XUMHUYECKUE
HKCIIEPUMEHTBHI, IPOBOIUTH
HaO0II0ICHUS], AeJIaTh BEIBOILI 10
pe3yJbTaTaM dKCIEePUMEHTA.

e  CrnenoBatrb IpaBuUiIaM
6e3onacHoil paboThl B 1abopaTopun
IIPU UCTIOJIb30BAHUN XUMUYECKOM
MOCY/JIbI 1 000pyAOBaHUSI.

e [Ipou3BoANTH BEIYHUCICHHUS IO
XUMHYECKUM yPaBHEHUSIM.

e lcnonb3oBathk Npu
BBINOJIHEHUH YUYEOHBIX 33aHUN TEKCThI
y4eOHHKa, CIIPaBOYHBIE MaTEPHAIIBI
(IeproANYECKYIO0 CUCTEMY XMMHYECKHX
anemenToB Jl. 1. Menzeneesa, Tabnuiy
pPacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U
COJIEH B BOJIE, DIIEKTPOXUMUYECKUN P
HanpsHKEHUH METaIoB).

e lcnonb3oBathk Npu
BBITTOJIHEHUH YYEOHBIX 33aHUH U B
npoliecce ucciae10BaTeabCKon
NeSITeTbHOCTH HAYYHO-TIONYJISIPHYFO
JUTEPATypy XMMHUYECKOTO COJIep KaHus,
CIpaBOYHBIE MATEPHAIIBI, PECYPCHI
WNHurepHera
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Buviuucnenusn
— 110 YPaBHEHUSAM XUMHUYECKHUX PEAKIIUH

Tema 6. O6mas
XapaKTePUCTUKA XMMHYECKHX
37eMeHTOB IVA-rpynnsl.
Yriepoa v KpeMHUI U UX
COeIMHEeHUs

(8 1)

Yriepon, aluioTponHbie MOAU(DHUKAIIH,
pacnpocTpaHeHHe B Ipupoe, husndeckue u
XUMHYECKHE CBOMCTBA.

Ancopbuusi. KpyroBopot yriieponaa B
IpUpOJIE.

Oxkcupel yraeposaa, ux Gpusndeckue u
XHMHYSCKHE CBOMCTBA, UX JICHCTBHE HA
JKUBBIE€ OpPraHU3MBbl, IOJIyYEHHUE U
npUMEHEHHEe. DKOJIOTHIECKUE TPOOIIEMBI,
CBs3aHHBIE ¢ OKcuaoM yraepoaa(lV);
THITOTE3a II00aTbHOTO MOTETJICHNS KIIMMATa,;
MapHUKOBBIN A (PEKT.

VYroabpHas KUcioTa u €€ coiu, UX pU3nYecKue
Y XMMUYECKHE CBOMCTBA,

noJjlyuyeHue u npumeHenue. KauectseHHas
peakius Ha KapOOHAT-UOHBI.

Hcnonp3oBaHue kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH, CEIbCKOM
XO35MCTBE.

[TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX
BEIIECTBaX KaK O COEAMHEHMSIX yTriepoa:
0c00eHHOCTH cocTaBa U cTpoeHus. [lonsaTHe o
OMOJIOTMYECKH BaXXHBIX BEIIECTBAX: KUPAX,
Oenkax, yrieBogax. MarepuaibHOE eIMHCTBO
OpPTraHWYECKUX U HEOPTAaHUIECKUX
COCIMHEHU.

Kpemuuii, ero pusndeckne u XuMuieckue
CBOMCTBA, MOJIyYEHUE U TPUMEHEHUE B
JEKTPOHUKE.

o OO0BsacHATH 001IHE
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB
sneMeHToB [VA-Tpynnbsl U ux
COCIMHEHUH C YYETOM CTPOCHUS UX
aTOMOB.

. XapakTepu3oBath (pU3NUECKHe
Y XMMUYECKHUE CBOMCTBA MPOCTHIX
BELLECTB yIJIEPO/1a U KPEMHHUS U UX
coelMHeHU! (OKCUIOB yIIepoaa,
YTOJbHON KUCIOTHI, KAPOOHATOB,
OKCH/JIa KPEMHUS, KPEMHHEBOM
KHUCIIOTBI, CUJIMKATOB), CIIOCOOBI X
MOJIyYEHUsI, TPUMEHEHUE U 3HAaYCHUE B
MPUPOJIE U )KU3HU YEJIOBEKA.

o Onpenensats kapOooHAT- U
CHIINKAT-HOHBI B PaCTBOPE.
. OOBACHATDH CYIIHOCTb

HKOJIOTMYECKUX MPOOJIeM, CBA3aHHBIX C
HaXO0XIEHUEM YTJIEKUCIIOTO Ta3a B
OKpYXaIoIei cpee.

. NnmroctpupoBaTh B3aUMOCBSI3b
HEOpPraHUYECKUX COEANHEHUN yIiepoaa
N OPraHUYCCKUX BCIICCTB.

o HJ’IaHI/IPOBaTB H OCYHICCTBJIATH
Ha MPaKTUKE XUMUYECKHE
SKCIICPUMCHTBI, BBIBOJbI 11O
pe3yJibTaTaM 3KCIEPUMEHTA.

o CnenoBaTh paBHiiaM
6e3omacHoi paboThl B Jaboparopuu
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CoenrHEHHS KPEMHUS B TIPUPO/IC.

OO0mue npeacTaBiaeHus 00 OKCHIE
kpemHusA(IV) u kpeMHHEBOH KUCIOTE.
CwIHMKaThl, UX UCIOJb30BaHUE B OBITY,
MEJIULIMHE, TPOMBIIUICHHOCTH. BaxkHenmue
CTPOUTEIIbHBIE MaTEpHAJIbI: KepaMHUKa,
CTEKJIO, IIEMEHT, OETOH, JKEIE300ETOH.
[TpoGaembl 6€30MacHOT0 UCIIOIb30BAHMS
CTPOUTEIILHBIX MAaTEPHUAJIOB B IIOBCEIHEBHON
JKM3HU.

JdeMoHcTpannmn

Mogenu KpUCTAIIIMYECKUX PEIIETOK anmasa,
rpadura, MOJEKyIbI QyJuiepeHa.
AncopOumst pacCTBOPEHHBIX BEIIIECTB
AKTUBUPOBAHHBIM yriéMm. [IpoTuBoras.
BuneomaTepuaisl: cuimkaTHas
MPOMBIIIIEHHOCTb.

Moienu MOJIEKyJ OpTaHMYECKIX BEIIECTB.

JlabopaTopHble M IpakTHYeCKHEe PAdOThI
Jlabopamopnuwiii onvim:

KauecTtBeHHast peakiiysa Ha KapOOHAT-HOH.
Ilpakmuueckue pabomul:

Ne 4. Tlonyuenue yriekuciaoro rasa.
KavecTBeHHast peakiyst Ha KapOOHAT-HUOH.

Ne 5. PemreHne skciepuMeHTAIBHBIX 33724 110
teme «Hemerans».

Buviuucnenusn

— I10 YpaBHEHUSAM XUMUYECKUX PEaKLUH,
€CJIM OJIUH U3 PeareHTOB JIaH B BUJE BOJHOIO
pacTBOpa C U3BECTHON MAcCCOBOM JI0JIEH

MIPU UCTOJIb30BaHUU XUMHYECKOM
MOCyZbl U 000pPYyIOBaHUSI.

. Hcnons3oBate npu
BBITIOJIHCHUH YYEOHBIX 33JJaHUN TEKCThI
y4eOHUKa, CIIPAaBOYHbBIEC MATEPUAIIBI
(ITepuonuyeckyro cucreMy
XUMHUYECKHX 3J1eMeHTOoB []. 1.
MeneneeBa, TabIUIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHHH U COJICH B BOJE,
ANEKTPOXUMHUYECKUM Pl HAIPSKECHUN
METaJIOB).

. Hcnons3oBate npu
BBITIOJIHCHUH YUCOHBIX 3aJ]aHUM U B
IIpOLIECCE UCCIEN0BATENbCKOM
JIeATETLHOCTH HAyYHO-TIOMYJISIPHY IO
JUTEPaTypy XMMHUUYECKOIO COAECPKaHNUs,
CITPaBOYHbBIC MATEPHAIIBI, PECYPCHI
WNHurepHera
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Pasnea 3. Merajibl U uX coefuHeHus (20 v)

Tema 7. O01ue cBolicTBa
METAJLJIOB
(49)

OO0m1as xapakTeprucTHKa XUMHIECKUX
3JIEMCHTOB — METAJIJIOB Ha OCHOBAHHMH HX
nosnoxkeHus B [lepuoandeckoit cucreme
xumuueckux ayemenToB . . Menaeneesa u
CTPOEHHUS aTOMOB.

Crpoenue metamioB. MeTtamiueckas CBs3b U
MEeTaJJINYeCcKask KpUCTaUTMYECKas peleTKa.
DNEKTPOXUMHUYECKUH Psijl HAallpsHDKEHUN
MeTaiuioB. du3nueckre 1 XUMHYECKHE
CBOMCTBA METAJLIOB.

OO61mue criocoObl MOTYyYEHUS! METAJLIOB.
[TonsiTHe 0 KOPPO3UK METAIIIOB U OCHOBHBIE
CIoCcOoOBI 3aITUTHI OT KOppo3ur. CIUIaBbI
(cranb, YyryH, JOPATIOMUHUN, OpOH3a), UX
MIPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.
JleMoOHCTpanuu

O3znakomieHue ¢ o0pa3iaMu MEeTauioB U
CIUJIaBOB, UX (PU3UUECKUMH CBOMCTBAMHU.
Mopenu KpUCTAIUTMYECKUX PEIETOK
METAJIJIOB.

Buneomarepuansl: KOppo3usi METAJLIOB.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThl
Jlabopamopuvie onvimoi:

O3znHakomMIieHHE ¢ 00pa3liaMu CIJIaBOB
METAJIIOB.

3aBUCUMOCTbH CKOPOCTH PEAKIIMU METalIa C
KHUCJIOTOM OT MPUPOABI METAILIA.
Butuucnenun

— TI0 YPaBHEHUSIM XUMHUYECKUX PEAKITUH,

. PackpeiBaTh cMBICI H3y4aeMBbIX
MOHATUN U IPUMEHSATh ITH MOHITHS
IIPY OIMCAHUU CBOWCTB BEILIECTB U UX
MPEBPAILICHUIA.

. OOBsCHAT 00IINe
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB
3JIEMEHTOB-METAIIJIOB U UX COEAMHEHUN
C YY4ETOM CTPOEHHS UX aTOMOB.

. XapakTepru3oBaTh CTPOCHHUE
METAJIJIOB, 001He PU3NICCKUE U
XMMHYECKHE CBOMCTBA METAJIOB.

o XapakTepu3oBaTh 001U
CIIOCOOBI MOJTYYCHUSI METAJLIOB.
. CrnenoBaTh paBuIamMm

0e30macHOM paboTHI B Ja00OpaTOPUH
IIPH UCTIOJIb30BAHUN XUMHUYECKOM
MOCYbl U 000y IOBAHUS.

o ITpon3BOIUTE BEIYUCIIEHNUS 10
XUMHUYECKUM YPABHEHUSIM.
. Hcnons3oBate npu

BBITIOJTHEHUH YYEOHBIX 3aJJaHUI TEKCThI
y4eOHMKa, CIIPABOYHBIE MaTEPHAIIbI
(ITepuonnyeckyro cucreMy
XUMUYECKHUX IJIEMEHTOB

. . MenneneeBa, Tabnuiry
pPacTBOPUMOCTH KHUCIIOT, OCHOBAHHI U
COJIEH B BOJIE, DIIEKTPOXUMUYECKUM Pl
HaANpPSDKEHUN METaJlIoB).

. Hcnons3oBats npu
BBINIOJTHEHUH YY€OHBIX 33JaHUI U B
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CCJIM OAWH U3 pCarcHTOB COACPKUT IMIPUMECHU

IIPOLIECCE UCCIIEN0BATENBCKON
JIeATEIbHOCTH HAyYHO-TIOMYJISIPHY IO
JIUTEPATYyPy XUMHUYECKOI'O COAEPIKAHUA,
CIIpaBOYHbIE MaTEPHAJIbI, PECYPCHI
NutepHera

Tema 8. Baxkneiinmme MeTaLIbl
M UX COeIUHECHUSA
(16 9)

[llenounrie MeTainl. Ilonoxenue B
[Tepuoanueckoit cucTeMe XUMUYECKUX
snemeHTOB 1. . MeneneeBa, ctpoeHue
aroMoB. Haxoxnenue B mpupoze.
®dusndeckue 1 XMUMHYECKHE CBOMCTBA (Ha
npumepe HaTpus U kanus). Okcuabl 1
TUJPOKCHU B HAaTpUs U Kanud. [Ipumenenne
IIECIOYHEIX METAINIOB U UX COCIUHCHHI.
[llenouno3eMeNnbHBIC METAJIJIbl MATHUI U
KaJIbIM, cTpoeHne atoMoB. [losioxkenue B
[lepuoauueckoit cucreMe XUMUYECKUX
anemenToB /I. 1. Menaeneena.
Haxoxnenue B npupone. Pusnyeckue u
XHMHYECKHE CBOMCTBA. Baxkaeimnme
COETMHEHUS KalbIHsl (OKCUMA, THAPOKCHUI,
conin). XKECTKOCTh BOJBI U CIIOCOOBI €€
ycTpaneHus. Anmtomunuid. [lonoxenue B
[Tepuoanyeckoil cucTeMe XUMUYECKUX
anemeHToB J[. . Menaeneesa, crpoeHue
aroMa. Haxoxnenue B mpupone. dusnueckue
U XUMUYECKHE CBOMCTBA. AM(pOTEpHBIE
CBOICTBa OKCHAA U THApPOKcUaa. JKemneso.
ITonoxenue B Ilepnoanueckoii cucreme
xumuueckux 3yemenToB J[. . Meneneena,
cTpoeHue aroMa. HaxoxieHue B mpupoe.
duszndeckre ¥ XUMHAUECKHE CBOMCTBA.

° OOBsIcHATE 001IHE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
3JIEMEHTOB-METAJIJIOB B TPYIINAX U UX
COEMHEHUH C yYETOM CTPOCHUS UX
aTOMOB.

. XapakTepu3oBarh (pU3NICCKHEC
1 XMMUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB METAJIIOB U X COSTMHECHUH
(OKCHAOB, THAPOKCHUIOB, COJICH),
CIOCOOBI MX MOJTYYEHUs, TPUMEHEHUE U
3HAYCHHE B MPUPOJIC U KUZHH
YyeJIoBeKa.

° Pacno3HaBarh ¢ HOMOIIBIO
KAueCTBEHHBIX PEAKIUN NOHBI
MeTaJuIoB (MarHusi, A JTIOMUHMS, [IMHKA,
Kesesa, Meu).

° [InanupoBaTh ¥ OCYIIECTBIAThH
Ha MIPaKTUKE XUMHYECKUE
AKCIIEPUMEHTHI, IPOBOIUTH
HaOJIIOIEHNS, IeIaTh BLIBOALI 110
pe3yibTaTaM dKCIIEPUMEHTA.

° CrnenoBats mpaBHiIamMm
6e3omacHoil paboThI B 1abopaTopun
MIPU UCTIOJIb30BaHUU XUMHYECKOM
MOCYbl U 000y IOBAHUSI.

° [1pon3BOAUTH BBIYKCIICHHUS 110
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Oxkcuabl, Tuapokcu bl u conu xxenesa(ll) u
xeneza(1l).

JemMoHCTpauMu

BzaumopericTBue HaTpus ¢ BOJOU.
OkpalvBaHue MIaMeH HOHaMU HATpUs U
kanus. OKpallMBaHue IUIaMEHU MOHaMU
KanpLus. B3anmoenicTBre OKkcHia KaJIbLMs C
BOJIOW. Buaeomarepuansl: ropeHHe Keme3a B
KHCIJIOPOJIE U XJIOPE.

JlaGopaTopHble U NpaKkTHYeCKHe PadOThI
Jlabopamopuvie onvimoi:

O3HakoMJICHHE C 00pa3laMu aTIOMHHHUS U
€ro CILJIABOB.

AMdoTepHbIE CBOMCTBA THAPOKCH 1A
amroMunusi. KauecTBeHHbIE peaKIIu Ha MOHBI
JKelesa.

Ilpakmuuecxue pabomoi:

Ne 6. XKEcTKoCTh BOJBI M METOOKI €€
YCTpaHEHHUS.

No 7. PenieHue skciepUMEHTANIbHBIX 33724 110
TeMe «MeTaasDy.

Botuucnenun

— 10 YPaBHEHUSM XUMUYECKUX PEAKITUH,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE WIIH
COJIEPKUT TIPUMECH;

— MacCOBOM JI0JIM BBIX0/1a MPOAYKTA
peaKImu

XUMUYECKUM YPaBHEHUSM.
. BeicTpauBath pa3BEpHYThIE
IIMCbMEHHBIC U YCTHBIE OTBETHI C
OTopol Ha HHPOPMAITUIO U3 yUeOHHUKA
Y CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
HCIIOJIB30BATh U3YYEHHBIN OHATUMHBINA
anmnapar Kypca XMMHH.

o Hcnonp3oBate npu
BBINIOJTHEHUH Y4€OHBIX 33JaHUN U B
IIPOLIECCE UCCIIEN0BATENBCKON
JIeATEIbHOCTH HAyYHO-TIOIYJIIPHY IO
JUTEPaTypy XUMHUYECKOIO CONEPIKaHNUs,
CIIPaBOYHBIE MaTEPHUAJIbI, PECYPCHI
HNnTepuera

Pa3nen 4. Xumus u okpy:kawuias cpeaa (3 u)

Tema 9. BemiecTBa u maTepu-

Hosrie MaTCpHrajbl U TCXHOJOT'UH.

‘ o XapakTepu30BaTh POJIb XUMHUH
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AJIbI B JKU3HH Y€JI0BCKa

(3 1)

BemectBa 1 maTepuainbl B IOBCEIHEBHOM
YKU3HU YeNloBeKa. XUMHUsI U 3/10POBbE.
be3onacHoe MCIIOIB30BaHUE BELIECTB U
XUMHUYECKHX PEaKIii B OBITY.
[IpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB
(yroJsib, mpupOIHBIN a3, HePTh), MPOTYKTHI
UX NepepadOTKU, UX POJIb B OBITY U
MPOMBIIIIICHHOCTH.

OCHOBBI KOJIOTHYECKOI TPAMOTHOCTH.
XUMHUYECKOE 3arpsi3HEHUE OKpY KaroIen
cpenbl (MpeeabHO T0MyCTUMAas
KoHIeHTpanus Bemects — [1JIK).

Ponp xumMuu B pemieHnn SKOIOTUYECKUX
npo0em

B PA3IMUHBIX cepax AesaTeITbHOCTH
JII0JIel, OCHOBHBIE BEILIECTBA U
MaTepHalIbl, IPUMEHSEMbIC B )KU3HU
COBPEMEHHOT0 YEJIOBEKA.

. OOBACHATD yCIIOBUS
0€301acHOr0 UCIOJIb30BaHUS BEUIECTB
U XUMHUYECKUX peakUuuil B OBITY.

. AHaNM3UpoOBaTh U KPUTHUYECKU
OIICHUBATh MH()DOPMAIIHIO O BITHSIHUH
MIPOMBILIUIEHHOCTH, CEIBCKOTO
XO03SI1CTBA, TPAHCIIOPTA U JIp. HA
COCTOSIHME OKPYXaroLel Cpeibl.

. YMeTh 0Ka3bpIBaTh NEPBYIO
MOMOUIb MPY XUMHYECKHUX 0KOTax U
OTPABJICHUSIX.

. [IpuHuMate yyactue B
00CyX)IeHUHU TTPOOIEM XUMHUYECKOU U
AKOJIOTMYECKOW HAIIPaBJIEHHOCTH,
BBICKA3bIBAaTh COOCTBEHHYIO TTO3UIIUIO
1o npoOjeMe U mpearaTb BO3MOKHBIE
IIyTU €€ peLICHHUs.
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