IosicHUTENLHAA 3aNINCKA.
PoJb 1 MecTO TUCHUILIMHBI

XuMHs, Kak OJHAa M3 OCHOBONOJIAralouux o0JlacTell ecTeCTBO3HAHUA,
ABJISIETCSI HEOTHEMJIEMOM YacThi0 00pa30BaHMs IMIKOJLHUKOB. KakIblil uenoBek
KUBET B MUPE BEILIECTB, MOATOMY OH JIOJDKEH UMETh OCHOBBI (h)yHIaMEHTAIbHBIX
3HAHUM MO0 XWUMHH (XUMHYECKas CHMBOJIMKA, XUMHUYECKHE  IOHSTHS,
(aKThl,0CHOBHBIE 3aKOHBI U TEOPHH ), IO3BOJISIONINE BHIPAOOTATH MPEACTABICHUS O
COCTaBEBEIIECTB, MX CTPOCHUH, TPEBPAIIECHUAX, MPAKTHYCCKOM HCIIOIh30BaHUH, a
Takke 00 OIMAacHOCTH, KOTOPYKD OHHM MOTYT WPEICTaBIATh. M3ydas XuMHUIO,
y4YaImuecs y3HaloT O MaTepruaIbHOM €IMHCTBE BCEX BEIIECTB OKPYXKAIOIIECTO MHUPA,
00yCIIOBIIGHHOCTH CBOWCTB BEIIECTB UX COCTABOM U CTPOCHHUEM, ITO3HABACMOCTH H
MPEJICKa3yeMOCTH XUMHUYECKHX SIBJICHUU. [3ydyeHue CBOMCTB BEIIECTB M HX
IPEeBpAIlCHU CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIUICHHUS, @ MPAKTHYeCKas
pabota c BemiecTBaMH (J1a0OpATOPHBIEC OMBITHI) — TPYJAOJIOOUI0, AKKYPATHOCTH U
coOpanHocTH. Ha npuMepe XuMuu ydaniyecs rmoxyqaroT MpeACTaBICHUSIO0 METOaX
MO3HAHUA, XapaKTEPHBIX TUTSI €CTECTBEHHBIX HayK
(3KCTIEpUMEHTATHHOMHUTEOPETHICCKOM ).

PabGouasi nporpamMmma cocTraBJ/jieHa Ha OCHOBe:

3akoHa P® ot 29.12.2012 Ne273-®3 «O06 00pa3oBaHUM»;

2. Ilpuxaza MunucrepctBa oOpa3oBanus u Hayku PD ot 17.12.2010 Nel897
«O0 yTBepkAeHUH (enepallbHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHIapTa OCHOBHOro oOmiero oOpa3oBaHus» (C HU3MEHEHUSIMH W
nonosHeHUsAMHU oT 29.12.2014, 31.12.2015);

3. IlpumepHOil OCHOBHOW 00pa3oBaTENbHON MPOrpPaMMbl OCHOBHOTO OOIIETO

=

oOpa3oBaHus;
4. Tlpuxaza Munobpuayku Poccum ot 21 ampens 2016 roma Ne459 «O
BHECEHUU U3MEHEHU B  defepalbHblii  MepevyeHb  y4eOHHUKOB,

PEKOMEHIYeMBbIX K  HCIOJB30BAHWIO TMPU  peaM3aliil  HWMEIOIINX
rOCyJapCTBCHHYIO aKKPEIUTAINIO 00pa30BaTebHBIX MPOTPaMM HAYaJIbHOTO
o011ero,  OCHOBHOro  oO0mIero, cpeaHero  ooOmero  oOpa3oBaHws,
YTBEPKICHHBI  TPUKA30M MunucrepcTBa 00pa3oBaHUS U HAYKH
Poccutickoii @eaepanmm ot 31 mapta 2014 roga Ne253;

5. Yue6noro miana MAOY COL Ne22 na 2018 — 2019 yueOHbIii roa.

JanHas pabouas mporpamMma OpUEHTHpPOBaHA Ha HCMOJb30BaHUE y4eOHO-
MeToaudeckoro komruiekta ydeOHukoB I'. E. Pymsutuca, @. I'. denpamana
«XuMHL. 8 Kl1ace» U «XUMHUL. 9ki1acey.

He.]'ll/l M 3a1a4Y1 U3YUYCHHUS] XUMHH .

® OCBOCHHE BXHEHIIMX 3HAHUN OO0 OCHOBHBIX MOHATHUSX W 3aKOHAX XUMUH,
XUMHUYECKOMCHUMBOJIMKE;

® OBJIaJICHUE YMEHHUSMU HaONI0aTh XUMHUYECKHE SIBJICHUS, MPOBOAUTH
XUMHYECKUN DKCIIEPUMEHT, ITPOU3BOJINUTHh PACUYeThl HA OCHOBE XUMHUYECKHUX
(opMyJ1 BEIIECTB U ypaBHEHUN XUMUYECKUXPEAKIINA;



® pa3BHUTHE MO3HABATEIBHBIX MHTEPECOB U MHTEIUIEKTYaIbHBIX CHOCOOHOCTEH
B TPOIECCEe TMPOBEACHHUS XHMMHUYECKOTO JKCIIEPUMEHTA, CaMOCTOSTEIHLHOTO
PHOOPETEHUSI 3HAHWW B COOTBETCTBHHM C BO3HUKAIOIIUMHU KU3HECHHBIMU
MOTPEOHOCTSIMU;

e BOCHHWTAHHE OTHONICHHS K XMMHH KaK K OJHOMY W3 (yHJaMCHTaJIbHBIX
KOMITOHCHTOB €CTECTBO3HAHUS M AJIEMEHTY O0IIEeYeIOBEUSCKOUKYIIBTYPBI;

e [PUMCHCHHC TIOJYYCHHBIX 3HAHMH W yMEHUH s Oe30macHOro
WCIIOJIb30BaHUS BEIICCTB M MaTEPUAIOB B OBITY, CEIbCKOM XO3SIMICTBE M Ha
MIPOU3BOJICTBE, PEIICHHS IMPAKTHICCKUX 3aJad B ITOBCEIHCBHOHN KH3HW,
NPEIYNPEKJACHAS SIBICHUWA, HAHOCSIIUX BpeX 3J0POBBI0 YEIIOBEKA W
OKpYy Karomieucpee.

Cnenuduka nporpaMmmal

ConepxaHue Kypca XUMHA B OCHOBHOM IIKOJE HAMNpaBIEHO Ha
(opMUpOBaHKE U Pa3BUTHE JIUYHOCTU 00YYarOIIETrocs B MPOLIECCE UCTIONb30BAHMS
pa3HOOOpa3HbIX BUAOB Yy4eOHON gesrenbHOocTU. Ilpu o0OOyueHMM XUMHUHU
BBIPa0ATHIBAIOTCS yueOHbIE NEUCTBUS, O3BOJISIOIME BUJIETh MPOOJIEMBI, CTABUTH
HeIM W 33Jaud i1 WX pELIEHUs, pPa3BUBAaTh I103HABATEIbHBIE WHTEPECHl U
MOTHBALlMI0 K OOYYEHHIO, YMETh MCIOJIb30BaTh MOJYYEHHbIE pE3yJIbTaThl B
MPAaKTUYECKOM JESITENIbHOCTU. METOI0NOrH4ecKoil OCHOBOM pa3paloOTKu U
peanmzauun PI'OC aBnserca Konuenuusi 1yXOBHO-HPAaBCTBEHHOI'O Pa3BUTHS U
BOCIIUTaHUA JIMYHOCTH rpaxkaanuHa Poccun. JlyXOBHO-HPaBCTBEHHOE pa3BUTHE U
BOCIIUTaHHWE OOYy4YaloIIMXCd HEBO3MOXHO 0€3 HX  MOpalbHO-3TUYECKOU
OpHUEHTALMH, KOTOPYIO MOXXHO OOECIIEUUTh B paMKax OpraHU3allMi MPOEKTHOU U
UCCIIEI0BATEIBCKON JIESITEIBHOCTH NPHU 3HAKOMCTBE C IPUHLUIAMU Hay4YHOU
ATHKH, HA KOTOPBIX OCHOBAHBI JIOObIE TPAMOTHBIE HAYYHbIE UCCIIEIOBAHNUS.

OCHOBHBIE HANpPaBJICHUS] XUMUYECKOTO 00pa30BaHUs:
- YCWJIEHHE BHYTPUIIPEIMETHOW MHTErpaluu M 0OecreyeHue IIeIOCTHOCTH
O6uonoruu kak o011e00pa3oBaTeIbHON AUCIIUTUIUHEI;
- peanu3auys MEXIPEAMETHOW HMHTErpaluy OMOJIOTUU C APYTHMMH €CTECTBEHHO-
Hay4YHBIMU JUCUUIUIMHAMMU;
- OTpaXeHHE MHTETrpalui XMMUYECKOTO U F'YMaHUTApHOIO 3HAHUS, CBA3EH XUMUU
C HPABCTBEHHO-3THUYECKUMH U 3KOJOTMYECKUMH [IEHHOCTAMHU OOIIECTBA;
- BOCHHUTAHHWE IIEHHOCTHOIO OTHOIICHMS K >KUBBIM OpraHM3MaM, OKpYKarolleu
cpeaie W COOCTBEHHOMY  3JIOPOBBIO;  OJKOJIOTMYECKOM, TUTHEHUYECKOW U
T€HETUYECKON rPaMOTHOCTH; KYJIbTYphI IOBEICHUS B IPUPO/IE.

N3ydyeHne XuMruKr OCHOBBIBAETCSI HA TECHOM MEKIPEAMETHOW UHTETPALINU €€
C JApyrumu o011eo0pa3oBaTeIbHbIMU JAUCHUIIMHAMH ~€CTECTBEHHO-HAYYHOI'O
LIUKJIa, KOTOPast JOCTUTAETCs B MPOIIECCE 3HAKOMCTBA € OOLIEHAYYHBIMU METOJIaMU
(HabnrofeHue, U3MepeHue, SKCIEPUMEHT, MOJICTUPOBAHUE), PACKPBITUS 3HAUCHUS
HAay4YHOI'O 3HAHMUS JJIs NPAKTUYECKON JEATEIbHOCTH YEJOBEKA, IapMOHUYHOIO
pa3BUTHUs OOLIECTBA U IPUPOJIBI.

Hannas nporpamma coryacyercs ¢ uemimu MAOY COII Ne 22. Ilkosna
paboTaet HaJ OOHOBJIEHUEM COJIEPKAHUS, CTPYKTYPbl U TEXHOJOTUNA 00yUEHU S KaK
YCIJIOBUS IOCTHUKEHHSI Kaue€CTBa COBPEMEHHOTO 00pa30BaHMsl B YCIOBUSX MEpeEXoa
Ha HOBble PI'OC.B cBsA3M ¢ 3TUM IMporpamMma MNpPeayCMaTpPUBAET BHEAPECHUE



COBPEMEHHBIX METOJI0OB OOYYEHHMs] M MEJAarorH4ecKux TEXHOJIOTUH, HampuMmep,
IBPUCTUYECKUX  (pa3BUTHE  TBOPYECKUX  CIOCOOHOCTEH),  TEXHOJOTHH
KOJUIEKTUBHOTO M TPYMIIOBOTO, MHTEPAKTUBHOTO OOY4YEHHUS, WHTECHCH(PHUKAIUU
oOyueHHs] Ha OCHOBE CXEMHBIX U 3HAKOBBIX MoOjeied, HH()OPMAIMOHHBIX
TexHojorui. KioueBble KOMIIETEHIIMU OOydaromuxcs (OpMUPYIOTCS Yepes
METO/Abl CpaBHEHUS, OOOOILIEHUS, MOUCKOBBIM METOJ, MPOOJEMHOE H3JI0KEHUE
MaTepuasa, CaMOCTOSTENIbHYIO EATEIbHOCTh yJaluxcs, JabopaTopHbie padoThl,
POEKTHYIO U UCCIIEOBATENbCKYIO ACSTEIbHOCTb.

@opMbl OpraHu3anuu y4eOHOro mpouecca — ypox.

OO0mas xapakTepucTUKa y4e0HOr0 npeamera, Kypca

B comepxxaHuM [aHHOrO Kypca IpPEACTABICHBI OCHOBOIIOJIAraoIINe
TEOPETHYECKUE CBEACHMS [0 XMMHH, BKJIIOYAIOIIME H3YYEHUE COCTaBa M
CTPOCHMS BEILECTB, 3aBUCUMOCTHM HX CBOMCTB OT CTPOEHMS, HCCIEIOBaHUE
3aKOHOMEPHOCTEN XHWMHMYECKHX IPEBPAICHUN U MYTEW YIIPABICHHUS MU B
LEJISIX TOJIyYEHUS BEMIECTB, MATEPUAIIOB, SHEPTUU.

Copnepxkanre y4eOHOTO TMpeaMeTa BKJIIOYACT CBEACHUS O HEOPraHUYSCKUX
BCII[ECTBAX, WX CTPOCHWHM WM CBOWCTBAaX, a TaKKe XUMHYCCKHUX IMPOIleccax,
MpoTeKaloNMX B OKpyXkawmeMm Mupe. Haunbonee CcloxXHbIE 3IIEMEHTHI
OyHIaMEHTAJILHOTO fJIpa COAepKaHUs O0IIero 00pa3oBaHusl MO XUMHH, TaKHe,
KaK OCHOBbI OpPraHMYECKOM W  MPOMBIIUICHHOW XWUMUU, MEPEHECEHbI B
nporpamMmy cpeaHeil (moiaHou) o0meo0pa3oBaTeIbHON IIKOJIBI.

TeopeTHdeckyl0 OCHOBY HW3Yy4Y€HUS HEOPTaHMYECKOW XHMHH COCTABIISICT
aTOMHO-MOJIEKYJISIDHOE ydeHue, nepuomuueckuii 3akoH [[. M. Menneneesa ¢
KPAaTKHUMH CBEJICHUSAMH O CTPOCHHMU aTOMOB, BHJIaX XUMHUYECKON CBS3H,
3aKOHOMEPHOCTSIX TMPOTEKAHUSI XMUMHYECKUX PEaKIIU.

B wu3ydyeHmm Kypca 3HAYWUTEIbHAs POJb OTBOAUTCS XHUMHYECCKOMY
AKCIIEPUMEHTY: TIPOBEJACHUIO TMPAKTUUYCCKUX H JIaOOpaTOPHBIX padoOT u
OMMCAHUIO WX PE3YJIbTATOB; COOJIOJCHUIO HOPM M MPaBUJI MOBEICHUS B
XUMHUYECKUX JTAOOpaTOPHUSIX.

OT60op ¢opm opraHuzanuu OOyYEHHS OCYIIECTBISICTCS C  YICTOM
€CTECTBEHHO-HAYYHOTO  CcoJaepkaHWs.  bonplioe  BHUMaHHWE  YISISACTCS
71a00paTOPHBIM U TIPAKTHICCKUM paboTaM.

®opmbl  opraHM3anMU  yuyeOHOrO TMpolecca TMpH peamu3aluu  Kypca
«XuMus» MOTYT OBITH pPa3HOOOPa3HBIMU: IUIAKTUYCCKHAC WIPHI, YPOKH —
OKCKYpCHUH, YPOKH HCCJICAOBAHHMS M OSKCICPUMCHTAIBHONW TIPOBEPKH THIIOTE3;
YPOKH-ITYTCIICCTBUS,  YPOKHU-3aCEHaHMS  DKOJIOTMYECKOTO  COBETa, YPOKH-
KoHepeHnuu. B mporecce m3yueHus: Kypca, ydamiuecst BeIyT HaOMIOJEHUS 3a
MPUPOJHBIMA OOBEKTAMH W SIBJICHUSIMU, IKCIIEPUMEHTHUPYIOT C MCIOJIb30BAaHUEM
nabopaTopHOTO 000PYIOBaHMS, BBHITIOJHAIOT MpakTH4YecKue padoTelIlpu sTOM,
VYHUTHIBAasE BO3PACTHBIE OCOOCHHOCTH  IIKOJIBHUKOB, COONIOAACTCS pPa3yMHBIN
OaJlaHC SMITUPUYECKOTO U TEOPETUUYECKOTO CIIOCOO0B MO3HAHUS KHBOW MPUPOJIBI.
DOopMUPOBAHUIO YHUBEPCAIBHBIX YYEOHBIX YMEHUN CIOCOOCTBYET MPOEKTHAS
JESATEIBbHOCTh YYAIIUXCS, OCYIIECTBIIsIEMasi B ypOUYHOE W BO BHEYPOUHOE BPEMS.



VY4eOHO-1103HaBaTEIbHAS JEATENBHOCTh YUYALIUXCA HA YPOKE MOXKET ObITh
WHANBHUAYAIbHOH, B Mapax, B IPOEKTHOH rpymnme u gpoHTansHoM. B nemom hopmbr
OpraHu3allMd MO3HABATEIbHON AESATENBHOCTH OPUEHTHUPOBAHBI HAa oOecreyeHue
MOTHBAlMOHHOTO W  BOJIEBOIO, OPHUEHTHPOBOYHOTO W  COJEPIKATEIBHO-
ONEPALMOHHOTO, OLEHOYHOIO KOMIIOHEHTOB YYE€HUS W CO3JaHUE YCIOBHU JUIs
CaMOIIO3HAHUA U CaMOAHAJIN3a JIMYHOCTH YYCHUKA.

MecTo yueOHOro nmpeamMera B yueOHOM IJIaHe

Oco0eHHOCTh Kypca XUMHH COCTOUT B TOM, YTO ISl €70 OCBOCHHUSI IIKOJIBLHUKH
JOJDKHBI 00NlafiaTh HE TOJIBKO OMNpPENSIEHHBIM 3almacoM IpeaBapUTETbHBIX
€CTECTBCHHO-HAYYHBIX 3HAaHWH, HO © JIOCTATOYHO XOPOIIO Pa3BUTHIM
aOCTpaKTHBIM MBILIUICHHEM. JTO SIBJISIETCS TJABHOM MPUYMHOW TOTrO, YTO B
y49eOHOM IIJIaHE ATOT MPEAMET MOSBISCTCS IMOCICAHUM B Py €CTECTBEHHO-
HAyYHBIX TACIUTIINH.

B yueOHOM MaHe Ha WM3y4YeHHWE XUMHHM B OCHOBHOMW IIIKOJIE OTBOJUTCA 2
y4eOHBIX Yaca B HENENI0 B TEYEHHE JBYX JieT-B 8 W 9 Kiaccax; Bcero
136yueOHbIX3aHATHH.

Ilnanupyemble pe3yabTaThl H3yYeHHUs] Y4eOHOI0 NIpeaMeTa, Kypca

JINYHOCTHBIMMPE3YJIbTATAMUU3YUYCHUS TpeMeTa «XUMHUS» B 8 SBISIOTCS
CJIEIYIOIIUE YMEHUS:

® (0CO3HaBaTh €IMHCTBO U LEJOCTHOCTh OKPYKAIOIIEr0 MHUpPa, BO3MOXXHOCTHU
€ro M03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTHKEHHUM HayKu;

® IIOCTENIEHHO BBICTpauBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHUE:
OCO3HAaBAaTh NMOTPEOHOCTh U TOTOBHOCTh K CaM000pa30BaHUIO, B TOM YHUCIIE U
B paMKaX CaMOCTOSITENIbHOM JESITeIbHOCTH BHELIKOJIBL;

® OIEHUBATHh >KM3HEHHBIE CHUTyalldd C TOYKH 3peHHs Oe3omacHoro obpasza
KU3HU U COXPAHEHUA3A0POBBS;

® OIEHUBATH FKOJOTUYECKUN PUCK B3aUMOOTHOUIEHUI YE€TOBEKA U MTPUPOJIBI.

e (dopMUPOBAaTh JKOJIOTUYECKOE MBIIUICHUE: YMEHHE OLEHUBAaTh CBOIO
NEATENBHOCTh M IOCTYIKM JPYIMX JIFOAEH C TOYKH 3PEHHS COXPaHEHUS
OKPY KaIoIel Cpe/ibl - rapaHTa >KMU3HU U OJIaronoayyus Jrojei Ha3emiie.

MeTanpeaMeTHbIMHU pe3yIbTATAMH OCBOCHHSI OCHOBHOW 00Opa3oBaTEeNbHOU
IPOrpaMMbl OCHOBHOTO O0IIero oOpa3oBaHus SABIISIOTCS:

® OBJIQJICHHC HAaBBIKAMH CaMOCTOSTEIIBHOTO INPHOOPETCHUS HOBBIX 3HAHUH,
OpraHu3alHK YIeOHOH! ACATEIHPHOCTH, TTIOMCKA CPEJICTB €€ OCYIIECTBIICHHUSI,

e yMCHHE IUIaHUPOBATh TYTH  JOCTMDKCHHMS  IICIE Ha  OCHOBE
CaMOCTOSITEIIFHOTO aHAJIN3a yCIOBUN U CPEICTB MX JOCTIKEHUS, BBIICISTH
aJbTEPHATUBHBIC CIOCOOBI JIOCTYDKCHMSI I1IeIM W BBIOMpaTh HaumbOoJlee
3¢ (deKTUBHBIN CMOCOO, OCYIIECTBIATh [O3HABATENbHYIO pediekcuio B
OTHOIIECHUU JACUCTBUH IO PEIICHUIO yUeOHBIX U MTO3HABATEIBHBIX 337124,

® yMEHHE MOHWMATh MPOOJIEMY, CTaBUTh BOMPOCHI, BBIIBUTATH THUIIOTE3Y,
JaBaTh OMPECICHUS TIOHITHAM, KIaCCH(PHUIIMPOBAaTh, CTPYKTYpHUPOBATH



MaTepuai, IPOBOAUTH HKCIEPUMEHTBI, aApPTyMEHTHPOBaTh COOCTBEHHYIO
MO3UINIO, POPMYTUPOBATH BBIBOJIBI U 3aKIIOUCHUS;

YMEHUE COOTHOCHUTH CBOM JIEWCTBUS C IUIAHUPYEMBIMU pe3yJIbTaTaMH,
OCYUIECTBJISATh KOHTPOJb CBOEH JESITEIIbHOCTH B MPOLECCE TOCTHKECHHS
pe3yibTara, OMpeAesiiaTh CHOCOObI JEUCTBUM B paMKax MPEAJIOAKEHHBIX
ycloBUil U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JECUCTBHSI B COOTBETCTBUU C
U3MEHSIOIICHCS CUTYallUEH;

(opMupoBaHHE U pa3BUTHE KOMIIETEHTHOCTHM B O0JIACTHM HCIOJB30BaHUS
MHCTPYMEHTOB M TEXHUYECKUX CPEACTB HH(OPMALMOHHBIX TEXHOJOTHH
(KOMIIBIOTEPOB U MPOTPAMMHOIO OOECHEYeHUs]) KAK HMHCTPYMEHTAJIBHON
OCHOBBI Pa3BUTHsSI KOMMYHHMKAaTUBHBIX M IO3HABATEJIbHBIX YHUBEPCAIbHBIX
y4eOHBIX JICUCTBUN;

YMEHHUE CO37aBaTh, MEHATh U MPEOOPa30BbIBATH 3HAKU U CUMBOJIBI, MOJIEITU
U CXEMBI JUIsl peIIeHUs] yUeOHBIX U [T03HABATEIbHbBIX 3a/1a4;

YMEHHUE H3BJIEKaThb WMH(OPMALMIO W3 Pa3IMYHBIX HCTOYHHUKOB (BKIIOYas
CpelacTBa MaccoBOM MH(pOpMAalUK, KOMIAKT-AMCKH YYEOHOro Ha3HAa4YeHUS,
pecypcbl IHTepHETa), CBOOOAHO MOJIB30BAThCs CIIPABOYHOM JIUTEPATYpOid, B
TOM YHCII€ M Ha DJJIEKTPOHHBIX HOCUTENSAX, COONIOAATh HOPMBI
MH()OPMAIMOHHOW N30UPATENbHOCTH, ITUKU;

YMEHUE Ha MPAKTUKE MOJIb30BATHCS OCHOBHBIMH JIOTUYECKUMH MPUEMAMHU,
MEeTOAaMH HaOJIIOICHUs, MOJEIUPOBaHNUsA, OOBSICHEHUS], pEIEHUsI TPOOJIEM,
IPOTrHO3UPOBAHMS U JIP.;

YMEHHUE OPraHU30BATh CBOIO JKW3Hb B COOTBETCTBUHU C IPEACTABICHUSMH O
3I0pOBOM 00pase *KU3HU, NpaBax U O0S3aHHOCTIX I'Pa)JIaHMHA, LIEHHOCTSIX
OBITHS, KYJIBTYPBI U COLIMATIBLHOIO B3aUMOICHCTBUS;

YMEHUE BHIMIOJIHATH O3HABATEIbHbIE U MPAKTUYECKUE 33JIaHUS, B TOM YHUCIIE
MIPOEKTHBIE;

YMEHHUE CaMOCTOSITEIbHO U apryMEHTHPOBAHO OLICHUBATh CBOM ACHCTBUSA U
JEUCTBUSL OJTHOKJIACCHUKOB, COJEpKAaTebHO OOOCHOBBIBAas MPAaBUIBHOCTb
WINA OIIMOOYHOCTh pe3ysibTaTa M croco0a JeHCTBUS, aleKBaTHO OLICHHUBATH
OOBEKTUBHYIO TPYAHOCTh KaK Mepy (PaKTUUECKOTO WJIM IPEAroiaraeMoro
pacxola pecypcoB Ha pEIICHHE 337auM, a TaKkKe€ CBOM BO3MOXHOCTH B
JOCTHKEHHUH LI ONIPEAEIEHHON CII0KHOCTH;

yMeHue paboratb B rpynne — O3(QQPEeKTUBHO COTpyIHHYATh U
B3aUMO/ICHCTBOBaTh Ha OCHOBE KOOpPAMHALMHU DPAa3IUYHbIX TO3HUIMUI MpU
BBIPA0OTKE OOIIEro pelieHuss B COBMECTHOM JIESITEIBHOCTH; CIIyIIaTh
napTtaépa, (GpopMylIUpoBaTh U apryMEHTHUPOBATH CBOE MHEHHE, KOPPEKTHO
OTCTAaWBaTh CBOIO MO3UIMIO0 U KOOPAUHUPOBATH €€ C MO3ULMEN TapTHEPOB, B
TOM YHCJIE B CUTYallMH CTOJIKHOBEHHUSI MHTEPECOB; NPOAYKTUBHO pa3periaTh
KOH(JIMKTHI Ha OCHOBE yu€Ta MHTEPECOB M MO3ULIUN BCEX €r0 YYaCTHHUKOB,
MIOKMCKA U OLICHKHU aJbTEPHATUBHBIX CIIOCOOOB pa3pelieHus KOH(IUKTOB.

IIpeameTHbIMHM pe3yJibTaTAMMU3YUYCHUS TPEAMETA SIBIIAIOTCA CIEAYIOLIUE

YMEHHS:

OCO3HAHHE POJIM BELIECTB:
ONPENETATH POJIb PA3JIUYHBIX BEIIECTB B IPUPOJE UTEXHHUKE;



OOBSCHSTH POJIb BEIIECTB B UXKPYTOBOPOTE;

PacCMOTPEHHUE XMMHUUYECKUX IIPOLIECCOB;

IIPUBOJUTH MPUMEPHI XUMAUYECKUX IPOLIECCOB BIIPUPOJIE;

HAXOJUTh YEPThl, CBUAETEILCTBYIONIME 00 OOIIMX MpPU3HAKAX XUMUYECKUX

IIPOLIECCOB U UXPA3INYUSAX.

HCIIOJIb30BAaHNE XUMUYECKUX 3HAHUU B OBITY:

OOBSACHATH 3HAUEHHUE BEIIECTB B )KMU3HU U XO35CTBEYEIIOBEKA.

OOBSACHSATH MUP C TOUKH 3PCHUS] XUMUHU:

IIEPEUYUCIIATh OTJINYUTEIIBHBIE CBOVCTBA XUMUYECKUXBEIIECTB;

pa3InyaTh OCHOBHBIE XUMUYECKHUETIPOLIECCHI;

ONPENEIIATH OCHOBHBIE KJIACChl HEOPTaHUYECKUXBEILIECTB;

IIOHUMATh CMBICI XUMUYECKUXTEPMUHOB.

OBJIaJICHUE OCHOBAMHU METOJOB ITO3HAHMUS, XapaKTEPHBIX I €CTECTBEHHBIX

HayK:

® XapaKTEpH30BaTh METOAbl XMMHUYECKOW HaykH (HAOJIOJIEHUE, CpaBHEHHUE,
AKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B O3HAHUUIIPUPOBI,

® [IPOBOJIUTh XMMHYECKHEOIBITHI W DJKCHEPUMEHTHI M OOBSICHATH HX
pEe3yJIbTATHI.

® YMEHHME OLICHUBATh IIOBEICHHUE YEJIOBEKA C TOYKU 3PEHUSA XUMHUYECKON
0€30MacHOCTH 10 OTHOIIEHUIO K YEJIOBEKY U MPUPO/IE:

® [UCIOJb30BaTh 3HAHHUS XUMHUHU MpPU COOJIOJEHUHM NpPaBUJ HCIOJIb30BaHUSA
OBITOBBIX XUMUYECKUXITPEIAPATOB;

® pasnuyaTh ONAcHbIC U 0€30MaCHBICBEIIECTBRA.

B mporpamme yuuThIBaeTCS peain3aniusi MEXIPEIMETHBIXCBA3EH C Kypcom
¢usuku (7 kinacc) u Ouonoruu (6-7 Knaccel), Ii€ AA€TCS 3HAKOMCTBO C CTPOCHUEM
aToMa, XUMHUYECKOM opraHu3anuei KJIeTKd U rpoleccaMu oOMeHa BEIIECTB.

@®opma opraHuzanum y4e0HOro npouecca — ypox.

B kauecTtBe AOMOMHUTENBHBIX (OpPM OpraHu3alnuv 00pa3oBaTEIHLHOTO
mpouecca UCIIOJIb3YETCA cucrema KOHCYJIbTAlIHOHHOM MOJJEPHKKH,
WHJUBUAYAJIbHBIX  3aHSITHH,  caMoOCTOsITelbHas  paboTa  ydammxcs ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA.

[Ipeobanarommeiiopmoit KOHTPOJIABBICTYAIO TIIMCbMEHHBIN
(camocTosiTeTbHBIE W KOHTPOJIbHBIC PabOThI) W YCTHBINA ompoc (cobecemoBanue),
TECTUPOBAHMUE.

@opMbI KOHTPOJISI U OLlEHKH
[Iporpamma npenycmMaTpruBaeT MHOTOYPOBHEBYIO CUCTEMY KOHTPOJIS:

® CaMOKOHTpOJIb (IIpH1 BBEAECHUU HOBOTO MaTepuana),

® B3aUMOKOHTPOJb (B TIPOIIECcCe €ro 0TPabOTKN),

® TEKYIUH TeMAaTUYECKH KOHTPOJb (IIPOBEPOUHBIC PA0OTHI, OOIECTBEHHBIN
CMOTp 3HAHUI),



® UTOrOBBIN KOHTPOJIb (MTOrOBas TECTOBasi paboTa),
® TMPOCKTHAs JCATEIBHOCTh YyYAIUXCS, OCYIIECTBIsIeMass B  ypPOYHOE
BHEYpPOYHOE BPEMHI.

Bbmycmum nojiyaum 603MONCHOCMb HAYUUMbCA:

® TMPOIYKTUBHO pa3pemarh KOHQPIMKTHI HAa OCHOBE Yy4€Ta HWHTEPECOB U
MO3UIIMK BCEX YYAaCTHHUKOB, IMOWCKA M OICHKH aJbTCPHATHBHBIX CIIOCOOOB
paspenicHus KOH(IMKTOB; JOTOBapUBAaThCAd M MPUXOAUTH K O0OIIEeMYy
PEIICHUI0O B COBMECTHOH JIEATECILHOCTH, B TOM WYHCIIC B CHTYyalluu
CTOJIKHOBCHHS HHTEPECOB;

e Oparb Ha ce0s UWHUIMATHBY B OpraHU3allMd COBMECTHOTO JICHCTBUS
(menoBoe JUAEPCTBO); BIAJAETh MOHOJOTMYECKOW U JAHAJIOTHYECKOU
dbopMamMu pedr B COOTBETCTBUM CTPAMMATHUYCCKUMH U CHUHTAKCUYECKUMH
HOPMaMH POJHOTO SI3bIKA;

® CJeA0BaTh MOPATBHO-ITUYECKUM M IICHXOJIOTUICCKUM TTPUHITUTIAM OOIIEHUS
U COTPYJHHYECTBA HAa OCHOBE YBAXKHUTEIHLHOI'O OTHOIICHHUS K IapTHEpaM,
BHMUMaHUA K JIMYHOCTH  JIPYTOro, aJaeKBaTHOTO  MEXKIUYHOCTHOIO
BOCIIPUATHS, TOTOBHOCTH aJICKBaTHO pearupoBaTh Ha HYXKJBI JPYTHX, B
YaCTHOCTH OKa3bIBaTh ITOMOIIb U AMOIIMOHAIBHYIO MOAEPKKY MapTHEPaAM B
MpoIIecce TOCTIKEHHS OOIIECH eI COBMECTHOM ACSITEIBHOCTH;

OcHoOBHbIE NOHATHSA XUMHUH

BrInmycKkHUK HaydWTCs:

® OIUCHIBaTh CBOMCTBA TBEPIBIX, KUAKUX, ra3000pa3HbIX BEIIECTB, BBIACIIISA
X CYILIECTBEHHBIE TPU3HAKH;

® XapakTEepU30BaTh BEUIECTBA II0 COCTaBy, CTPOCHUID H CBOMCTBaM,
YCTAaHABJIMBATh  [PUUYUHHO-CIICACTBCHHBIE  CBSI3M  MEXAY  JIaHHBIMU
XapaKTEpUCTUKAMU BEIIECTBA;

® DPACKpbhIBaTh CMBICI OCHOBHBIX XHWMHWYECKHX IIOHSTHH: aTOM, MOJICKYJIA,
XMMHUYECKUMH  DJIEMEHT, IMPOCTOE  BEIIECTBO, CJIOXKHOE  BEIIECTBO,
BAJIEHTHOCTb, MCIIOJIb3Yysl 3HAKOBYK) CHUCTEMY XUMMHHU;

® 1300pakaTh COCTAB MPOCTEHIMX BEIIECTB C MOMOIIBI XUMHYECKHUX
dbopMyll W CYIIHOCTh XMMHYECKMX PEAKIUi C TMOMOIIBI XHMHYECKHUX
YpPaBHECHUH;

® BBIUUCIATH OTHOCUTEIIBHYIO MOJIEKYJIAPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, a
TAK)KE MACCOBYIO JIOJIF0 XUMUYECKOTO BJIEMEHTA B COCAUHEHUSX

® CpaBHMBATH [0 COCTABY OKCHUJIbI, OCHOBAHUS, KUCJIOThI, COJIU;

e Kjaccu(UIMPOBATh OKCUIBI U OCHOBAHMS 10 CBOMCTBAM, KHC- JIOTBI U COJIU
— II0 COCTaBYy;

® OMNUCHIBaTh COCTaB, CBOMCTBA W 3HA4YEHHUE (B MPUPOJIE U MPAKTHUYECKOU
NeATEeIbHOCTH YeJIOBEKa) MPOCTHIX BEIIECTB — KUCJIOPOJa U BOJOPOJA;

® [1aBaThb CPABHUTEIIBHYIO XAPAKTEPUCTUKY XHUMHUUYECKUX DJIEMEHTOB U
BaXXHEUIIIMX COCAMHECHHUN €CTECTBEHHBIX CEMEHCTB IIECIOYHBIX METAIJIOB H
rajJoreHoOB;



® [10JIb30BaThCA JAOOPATOPHBIM 000PYAOBAaHUEM M XUMHUUYECKOU MOCYI0H;

® TMPOBOJUTH HECJIOXKHbIE XHMHUYECKHE OMNBbITHI W  HAOMIOJEHUS  3a
M3MEHEHUSIMU CBOMCTB BEIIECTB B MPOIIECCE MX MPEBPAIICHHI; COOTI0IATh
paBujia TEXHUKHU 0€30MaCHOCTH NPU MPOBEACHUHN HAOIIOIEHUN U OTIBITOB;

® pas3nuyaTh  OKCHEPUMEHTAIBHO  KHUCIOTHI W MIENOYM,  MOJIB3YSCh
UHIMKATOpPaMH; OCO3HaBaTb HEOOXOJUMOCTh COOJIIOeHUsT Mep 0e3-
OMACHOCTH TpHU OOpallleHWH C KHUCIOTaMU M UIEJIOYaMHU.

BI)IHYCKHHK IIOJIYyYUT BO3MOXXHOCTH HAYUYHUTHCS.

® TpaMOTHO OOpamiaThcs ¢ BEIIECTBAMH B ITIOBCETHEBHON >KU3HU,

® O0CO3HaBaTh  HEOOXOJMMOCTh  COOJIIOJCHUS  TPaBUJI  DKOJOTHYECKHU
0€30I1acHOr0 TMOBEACHUS B OKPYKAIOIIEH MPUPOTHON cpene;

® [IOHUMAaTh CMBICI W HEOOXOAUMOCTh COONIOACHUS  TIPEANHUCAHHM,
npelaraéMblX B HMHCTPYKIUSAX TI0 MCHOJIb30BAHUIO JIEKAPCTB, CPEJICTB
OBITOBOM XUMHH H JIp.;

® ICMOJIb30BaTh  MPUOOPETEHHBIE  KIIOYEBbIE  KOMIIETEHTHOCTH  MpH
BBITIOJIHCHUN  HMCCJICIOBATEIbCKUX TMPOEKTOB 110 M3YYECHHUIO CBOMCTB,
CIIOCOOOB TOJyYeHHUSI W PACIO3HABAHUS BEIIECTB;

® pa3BuUBaTh KOMMYHMKATHBHYIO KOMIIETEHTHOCTb, MCIIOJIb3ysl CpE/ICTBa
YCTHOTO M MUCHBMEHHOTO OOIIECHUS, MPOSIBISATH T'OTOBHOCTh K YBaXKEHUIO
WHOW TOYKHU 3pEHUS TPU 00CYKJIEHUU PE3YJIbTaTOB BBIMOJHEHHOU pabOTHI;

e OOBEKTMBHO OLICHMBAaTh HWH(POpMAIMIO O BEIIECTBAX U XHUMHYECKHUX
mporeccax, KPUTHYECKH OTHOCHUTBCS K TIICEBIOHAYYHOW HHGOPMAIINH,
HEJI0OPOCOBECTHOM peKJIaMe, Kacalollecs HCIOJIb30BaHUS  Pa3IMYHBIX
BCILIECTB.

Ilepuoanueckuii 3aKOH H  MEPUOAUYECKAS  CHCTEMAXHMHMYECKHUX
sjemeHTOB /I. U. MenpaeseeBa. CTpoeHue BemecTsa

BpInyCKkHUK Hay4dHUTCS:

® KJIacCCU(PUIIUPOBATh XHUMHYECKHE DJIEMEHThl Ha METAJJIbl, HEMETaJUIbI,
AJIEMEHTHI, OKCHUJBl W THUIPOKCUIBI KOTOPBIX aM(pOTEPHBI, U HUHEPTHHIC
AJIEMEHTHI (Ta3bl) JUIsl OCO3HAHUS BAXKHOCTHU YHOPSIIOUYEHHOCTH  HAYYHBIX
3HAHUI;

® pacKpbIBaTh CMBICH nepuoanyeckoro 3akona /1. I. Menpaeneena;

® ONUCHIBATH M XapaKTEPHU30BaTh TaOMWYHYIO0 (QopMy Mepuoande- CKOU
CUCTEMbl XUMHUYECKHUX DJIEMCHTOB;

® XapakTepH3oBaTh COCTaB AaTOMHBIX SI€p © pachlpeielieHue uucia
AJICKTPOHOB IO DJCKTPOHHBIM CJIOSM aTOMOB XHWMHYECKHX DJIEMEHTOB
MaJIbIX TEPHUOAOB TMEPUOJIMYECKON CHUCTEMBI, a TaKXKe Kajaus U KaJbIlUs;

® pasnuyaTh BUABl XUMHUYECKON CBSI3H: HOHHYIO, KOBAJEHTHYIO MOJIIPHYIO,
KOBAQJICHTHYIO HEMOJIAPHYI0 M METAJUTMYECKYIO;

e u300pakaThb  DJIGKTPOHHBIE  (OPMYJBI  BEMIECTB,  OOpa30BaHHBIX
XUMUYCCKUMHU CBSI3IMU PAa3HOTO BUJA,



BBIABISITH  3aBUCUMOCTb  CBOWCTB  BEIIECTBA OT  CTPOCHUS €TI0
KpUCTAJUIMYECKOW  peETKH  (MOHHOM,  aTOMHOW,  MOJEKYJSIPHOMH,
METAITNYECKOM );

XapaKTepU30BaTh XHMHUYECKHE JJIEMEHTBI M KX COCIUHEHHS HA OCHOBE
IOJIOKEHUSI DJIEMEHTOB B IIEPUOJUYECKOM CUCTEME U OCOOEHHOCTEU
CTPOEHHUsI UX aTOMOB;

ONMCBIBATH OCHOBHBIE Npeanoceliku OTKpbiTHsa . M. MeHnneneeBbim
[IEPUOANYECKOIO 3aKOHA H  IEPUOAUYECKONM CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB M MHOTOOOPa3HyI0 HAYYHYIO JESTEIIbHOCTh YUEHOTO;
XapaKkTepu30BaTh Hay4HOE u MHPOBO33PEHYECKOE 3HA4YCHUE
[IEPUOANYECKOTO 3aKOHA W IEPUOAUYECKOM CHUCTEMBl XUMHUYECKUX
anemenToB J[. M. MeHnnaeneena;

OCO3HaBaTh Hay4YHbIE OTKPBITHUS KAaK pE3yJIbTaT IJIUTENIbHBIX HaOJIOJIECHUM,
OIIBITOB, HAYYHOU ITOJIEMUKH, IPEOIOJIEHUS TPYTHOCTEN U COMHEHU.

BBIHYCKHHK IIOJIYYUT BO3MOXXHOCTH HAYUYHUTHCS.

OCO3HAaBAaTh 3HAYEHUE TEOPETUYECKUX 3HAHUWA U1 [PAKTHUYECKOU
JICSITEIbHOCTH YEJIOBEKA;

OTNUCBHIBATh H3Y4YEHHBIE OOBEKThI KaK CHUCTEMbI, IPUMEHSS JIOTHKY
CHUCTEMHOTI'0 aHaJIM3a;

IMPUMEHATh 3HAaHUSA O 3aKOHOMEPHOCTAX IEPHUOJUYECKOW CHUCTEMBI
XUMUYECKUX DJIEMEHTOB ISl OOBACHEHUS W TPEJABUJICHUS CBONCTB
KOHKPETHBIX BEIIECTB;

pa3BuBaTh MH(GOPMAIMOHHYIO KOMIIETEHTHOCTh IMOCPEJACTBOM YTIIyOJICHUS
3HAaHUKW 00 HCTOPUHM CTAHOBJICHUS XHUMHUYECKOM HayKH, €€ OCHOBHBIX
MOHATHM, MEPUOAUYECKOTO 3aKOHA KaK OJIHO- T'O W3 BAXKHEUIIMX 3aKOHOB
MIPUPOIBI, @ TAKXKE O COBPEMEHHBIX JTOCTHKEHHUSAX HAYKH W TEXHUKHU.

MHoroo0pa3ue XMMHYECKHX peakuui
BpInyCKHUK Hay4duTcCs:

OOBSACHATH CYyTh XUMHUYECKHX IPOIIECCOB;

Ha3bIBaTh MIPU3HAKU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEaKIIHil;
yCTaHaBJIMBATh MPUHAIJIEKHOCTh XUMUYECKOW PEaKUUU K ONpeleIEHHOMY
TUMY TIO0 OJTHOMY M3 KJIaCCU(UKAIIMOHHBIX MPU3HAKOB:

1) mo yncay U cocTaBy MCXOAHBIX BEIIECTB U MPOIYKTOB PEAKLNUU (PEaKIMH
COCIMHEHHUSI, PA3JIOKECHUS, 3aMENICHHs] 1 0OMEHa); 2) IO BBIICICHUIO WU
MOTJIOUIEHUIO TEIJIOTHI (peaklNK 3K30TEPMHUUECKUE U SHJIOTEPMUYECKHE); 3)
[0 WU3MEHEHHIO CTENEHEH OKHCIEHHd XUMHUYECKHX AJIEMEHTOB
(OKUCITUTENHbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN);

o 00OpaTUMOCTH TIpoliecca (peakiuu 00paTUMbIEe 1 HEOOpaTUMBbIC);
Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKUX PEaKIIUil;
Ha3bIBaTh (PAKTOPHI, BIUSIIONIE HA CMEIICHUE XUMUYECKOTO PABHOBECHSI,
COCTaBJIATh  yPABHEHHUSI  AJIEKTPOJUTHUYECKOM  JHUCCOLMAIMU  KHUCIOT,
LIEJI0Y€EH, COJIEH; MOJIHBIE M COKPALIEHHbIE WOHHBIC YPAaBHEHHUs PEaKLUN
0o0OMEeHa; ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIX PEAKIINI;



® [IPOrHO3MpPOBATh  NPOAYKTBI  XMMMUYECKHUX  peakuuili 1o  ¢opmy-
JamM/Ha3BaHUSAM MCXOJHBIX BEIECTB; OMPEIENIATh HCXOTHBIC BEIECTBA IO
dopMynam/Ha3BaHUSIM MPOIYKTOB PEaAKIINU;

® COCTaBJATh YPaBHEHUs pPEAKUUH, COOTBETCTBYIOIIMX MOCIEAOBATEIbHOCTU
(«uenouke») MpeBpalleHuil HEOPraHNYECKUX BEIIECTB PAa3IMYHbIX KIIACCOB;

® BBIBJIATH B IPOLECCE IKCIEPUMEHTA MPU3HAKH, CBUAECTEIBCTBYIOIIME O
NPOTEKAHUU XUMUYECKOW pPEaKINu;

® TOTOBUTH PACTBOPBI C OIPENEIEHHOW MACCOBOM JOJEH PACTBOPEHHOIO
BELIECTBA;

® ONpPENENsATh XapaKTep Cpelbl BOJHBIX PACTBOPOB KHUCJIOT M IIEJIOYEH IO
M3MEHEHUIO OKPACKH WHIUKATOPOB;

® IIPOBOAUTH KaYECTBEHHbIE PEAKLIMHU, TOATBEPKAAIOIINE HAIUYUE B BOAHBIX
pacTBOpax BELECTB OTAEJIbHBIX KATUOHOB U aHUOHOB.

BBIHYCKHHK IIOJIYYUT BO3MOXXHOCTH HAYUYHUTHCS.

® COCTaBJIATh MOJIEKYJIIPHBIE U IIOJIHbIE HOHHBIE YPABHEHU 110 COKPALIEHHBIM
UOHHBIM YpPaBHEHUSM;

® I[IPUBOJWUTH NPUMEPBHl PEAKLUUN, IOATBEPKIAAIOIIMX  CYLIECTBOBAHUE
B3aMMOCBSI3M MEXAY OCHOBHBIMM KJIACCAMHM HEOPTaHUYECKUX BEILECTB;

® [IPOTHO3UPOBATh PE3YJbTAThl BO3JACHCTBUA pPa3IUYHBIX (AKTOPOB  HA
CKOpPOCTh XMMHWYECKOW PEaKUuu;

® [IPOTHO3UPOBATH PE3YJbTAThl BO3JACHCTBUA pa3IUYHBIX (AKTOPOB  HA
CMEILIEHHE XWMHYECKOTO PABHOBECHSI.

MHoroo0pa3ue BemecTs

BpInyCKHUK Hay4uTcCs:

® OnpeAeisaTh NPUHAIICKHOCTh HEOPTraHMYECKUX BEIIECTB K OJHOMY W3
M3YYEHHBIX KJIACCOB/TPYMI: META/UIbl M HEMETaJUIbl, OKCHIbI, OCHOBaHMUS,
KHCJIOTHI, COJIM;

® COoCTaBIATh (HOPMYJIBI BEIIECTB IO HMX HAa3BAHMSM;

® OIpEHCNATh BaJEHTHOCTb M  CTEIEHb OKHUCJIEHHUS 3JIEMEHTOB B
BCIIIECTBAX;

® COCTaBIATH (DOPMyJIbl HEOPTraHUYECKUX COCIMHEHUN IO BaJICEHTHOCTSIM U
CTETICHSIM OKHUCJICHUS D3JIEMEHTOB, a TAKXKE 3apsgaM HOHOB, YKa3aHHBIM B
Ta0JIMIIe PACTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJICH;

® OOBSACHATHL 3aKOHOMEPHOCTH H3MEHEHHS (QHU3NYSCKUX W XHMHYECCKHX
CBOMCTB MPOCTBHIX BEHIECTB (META/UIOB M HEMETAJIOB) M MX BBICIINX
OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMH BTOPOTO U TPETHETO MEPHUOIOB;

® Ha3blBaTh OOIIME XUMHUYECKHE CBOMCTBA,  XapakKTepHbIC  JJIs TPYyMI
OKCHUJIOB: KHUCJIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;

® Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEpHBIC IS KaXJI0ro H3
KJIAaCCOB HEOPTaHMYECKUX BEIIECTB (KHUCIIOT, OCHOBaHUM, COJIeH);

® TIPUBOJUTH INPUMEPHI PEAKIUH, MOATBEPXKAAIONIUX XUMHUYECKUE CBOMCTBA
HEOPTraHUYECKUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAHUM U COJIEH;



® ONpeleNsiTh BEHIECTBO-OKHUCIUTENh U  BEUIECTBO-BOCCTAHOBUTEIb B
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;

® COCTaBIATh DJIGKTPOHHBIM  OamaHc (IS W3YYEHHBIX  pPEAKIUi) 10
NPEIJIOKEHHBIM CXEMaM PEeaKItii;

® [IPOBOJUTH J1aOOpPATOpPHBIE OMBITHI, MOATBEPXKIAIOIINE XUMHUYECKUE
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEILIECTB;

® [IPOBOJUTH JIAOOPATOPHBIE OMBITHI MO TOJYYEHUI0 W  COOUpPaHUIO
ra3oo0pa3HbIX BEUIECTB: BOJOPOJAA, KHUCJIOPOJA, YIJIEKHCIOro rasa,
aMMHaKa; COCTaBIIATb YPaBHEHHUS COOTBETCTBYIOLIUX PEAKIIHA.

BBIHYCKHI/IK ITIOJIYYUT BO3MOXHOCTH HAYUUTHCS.

® [IPOTHO3MPOBATh XMMHUYECKHE CBOMCTBA BEILECTB HA OCHOBE MX COCTaBa M
CTPOCHUS;

® [IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISTH OKUCIU- TEIbHBIE WU
BOCCTAHOBUTEJIBHBIE CBOWCTBA C YUYETOM CTEIIEHEN OKHUCIICHHUS DJIEMEHTOB,
BXOJSIIUX B €T0 COCTAaB;

® BBIABIATH CYIIECTBOBAHUE T€HETUYECKON CBSA3U MEKY BELIECTBAMHU B PALY:
IPOCTOE BEUIECTBO — OKCHUJI — KHUCIIOTa/ TUAPOKCU — COJIb;

® XapaKTepHU30BaTh 0COObIE CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHON U a30THOU
KHCJIOT;

® [PHUBOJWTH MPHUMEPHl yPABHEHHM pEaKUUH, JIEKAMHUX B  OCHOBE
MPOMBIIUIEHHBIX CIIOCOOOB MOJIYYEHHS] aMMHAKa, CEPHOM KUCIOThI, 4YyryHa
U CTaju,;

® ONUCHIBATh (PU3UYECKHE U XUMHUYECKHE MPOLECCHI, SBISIOIIUECS YaCThIO
KpyroBOpOTa BEILECTB B IPUPOLIE;

® OpraHu30BBIBATH U OCYLIECTBIIATH IIPOEKTHI II0 HCCIEHOBAHUIO CBOWCTB
BEILECTB, UMEIOIINX BAXKHOE IPAKTUYECKOE 3HAYCHHE.

Conepxanue
8 kiacc
— Pa3gen 1. OcHOBHDBIE NIOHATHS XMMHUH

[Ipenmer xumun. XuMHUS KAk YacTh €CTECTBO3HaHHWs. BemiectBa u ux
cBOMCTBAa. MeTonbl MO3HAaHUS B XUMHUU: HaAONIOAEHHE, SKcnepuMeHT. [Ipuémel
6e3omacHoi paboThI ¢ 000pyIOBaHMEM U BemecTBaMu. CTpoeHue TUIaMEHH.

Yucteie BemectBa U cMmecH. CIocoObl OYMCTKH BEIISCTB: OTCTaWBaHME,
(buIbTpOBaHKE, BHIIAPUBAHKE, KPUCTAILIM3AIMS, TUCTHILIALINS. DU3HUECKHUE H
XUMHUYECKUE SIBIICHUSL. XUMHUYECKUE peakiuu. [[pu3Haku XMMUYECKUX PEaKui 1
YCJIOBHSI BOSHUKHOBEHUSI U TEYEHUS] XHMUYECKHUX PEaKLHUM.

ATOMBI, MOJIEKYJbI M  HWOHBI.  BelecTtBa  MOJIGKYJSIPHOTO U
HEMOJICKYJIIpHOTO cTpoeHus. Kpucramnmueckue u amopdHble  BEIIeCTBa.
Kpucrannuueckne pem€Tku: MOHHAs, aTOMHasi U MOJIEKYJIsIpHAsi. 3aBUCUMOCTh
CBOWCTB BEWIECTB OT THUIIA KPUCTALIMYECKOM PEETKU. lIpocThie M CioxHbIE
BEIlECTBA. XUMHUYECKUI dJIeMEHT. MeTauibl W HEMETAJUIBl. ATOMHAs €IUHHUIA
Macchel. OTHOCHTEIbHAS aTOMHAas Macca.



A3bIK XUMHM. 3HAKHM XMMHYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BELIECTB. XuMHUYeckre ¢opMynbl. OTHOCUTENbHAsE MOJEKYJsIpHas Macca.
KayecTBeHHBII M KOJMYECTBEHHBIM COCTAB BEIIECTBA. BbIUKCIEHUA MO
xumMu4eckuM (opmynaM. MaccoBasi A0Js XMMHYECKOTO 3JIEMEHTa B CJIOKHOM
BEILIECTBE.

BaneHTHOCTP  XUMHYECKHX  3JIEMEHTOB. OmpenesieHue  BaJEHTHOCTH
aneMeHToB 1o (opmyne OuHapHBIX coenuHeHUd. COCTaBICHHE XUMHUYECKUX
dbopMyn OMHApPHBIX COEMHEHUW MO BAJIEHTHOCTH.

ATOMHO-MOJIEKYJISIpPHOE YUeHUE. 3aKOH COXPAaHEHUsI MacChl BenlecTB. JKu3Hb
u gesarenbHocTh M. B. JloMoHOcoBa. XUMHUYECKUE YpaBHEHHS. Turbl
XUMHUYECKUX PEAKIUH.

Jemoncmpayuu. O31akoMIieHHE ¢ 00pa3liaMy MPOCTHIX U CIOKHBIX
BemecTB. CIOCOOBI OUMCTKYU BEIIECTB: KPUCTAIUTH3AINS, JUCTHILISAIINSA,
xpoMmarorpadusi. OnbIThI, MOATBEPKIAIONINE 3aKOH COXPAHEHHS MacChl BEILIECTB.

XHUMHYECKHE COCTMHEHNS KOJIMUECTBOM BelecTBa 1 Moiis. Monens
MOJIIPHOTO 00bEeMa ra3oB.

Jlabopamopnsie onvimul. PacCCMOTpEHHE BEIIECTB C PA3JIUYHBIMU
¢dbusnueckumu cBoiicTBaMu. Pazienenue cMecu ¢ momoiibio maruuta. [Ipumepst
(GU3UYECKUX U XUMUUYECKUX SIBIICHUM. Peakiiuu, WUTIOCTpUPYIOIINE OCHOBHBIE
MIPU3HAKHU XapaKTEepHBIX peakuuid. Pa3noxenue ocHoBHoro kapoonarta meau(Il).
Peakuus 3aMenieHust MEIA KEIE30M.

Ilpakmuueckue padomoi

* [IpaBuiia TexHUKH O€30MIACHOCTH MPU pabOTe B XUMUYECKOM KaOUHETE.
O3HakomiieHHE € Ta00PaTOPHBIM 000PYAOBaHUEM.

* O4KCTKA 3arpsI3HEHHON OBAPEHHOM COJIH.

Pacuemmnuie 3a0auu. BeraucieHue OTHOCUTEIBHON MOJIEKYJISIPHOM MacChl
BelecTBa 1o popmysie. BeruuciaeHne MaccoBoii J0JIM AIE€MEHTa B XUMHUYECKOM
COEIMHEHHUH. Y CTAaHOBJIEHUE MPOCTEHIIEe POopMyIIbl BEHIECTBA [0 MACCOBBIM
JIOJISIM 3JIEMEHTOB. BBIUMCIIEHUS 10 XUMUYECKUM YPaBHEHHSIM MACChl WU
KOJINYECTBA BEIIECTBA 10 WU3BECTHOM Macce UM KOJIUYECTBY OJTHOTO U3
BCTYIAIONIUX WIH MOTYyYAIOUIUXCS B PEAKIIUU BEIIECTB.

Kucnopon. Haxoxnenue B npupoje. [lomyuenue kucinoposa B sabopatopuu
U MPOMBIIUICHHOCTH. DU3nuecKkrue U XUMUYECKHE CBOMCTBA Kuciopoaa. ['openue.
Oxkcuppl. [Ipumenenne kucnopoga. KpyroBopor kucnopona B mpupone. O30H,
ajtoTponus Kuciaopoaa. Bo3nyx u ero cocrtaB. 3anmra atMoc(epHOro Bo3ayxa
OT 3arpsAI3HCHUU.

Jlemoncmpayuu. 1lonyyenve u coOupaHue KUCIopoaa METOJOM BBITECHCHHUS
BO3]lyXa, METOI0M BbITECHEHUs BOJbI. OnpesenieHue coctaBa Bo3nyxa.Konnexyuu
Hegmu, KaMeHHO20 Y2lisl U NPOOYKMO8 Ux nepepabomku.

Jlabopamopnuie onvimal. O3HaKOMIIEHHE C 00pa3I[aMu OKCHUIOB.

Ilpakmuueckas padoma. 1lonyueHrie u CBOMCTBA KUCIOPOA.

Pacuemmnsie 3a0ayu. PacueTsl 10 TEPMOXUMUUYECKUM YPABHEHHSIM.

Bonopona. Haxoxnenue B mpupoae. [lomydenue Bogopoaa B 1abopaTopuu u
MNPOMBINUIEHHOCTH. PU3NYECKUE U XUMHYECKHE CBOMCTBA BoJopoaa. Bogopon —
BOCCTAHOBUTENb. Mephl 0e30macHOCTH Tpu paboTe ¢ BojaopoaoM. [Ipumenenue



BOJ0Opoaa.

Jemoncmpayuu. 1lonyyenne Bogopo/ia B anmapare Kumra, mpoBepka Bogopoaa
Ha YUCTOTY, FTOPEHUE BOJOPO/Ia, COOMpPaHUe BOJOPOIa METOJOM BHITECHEHHUSI
BO3/lyXa U BOJIBI.

Jlabopamopnsie onvtmul. [1onydenue Bo10poO/ia U U3y4EHHUE €TO CBOMCTB.
B3aumonetictue Bogopoaa ¢ okcumom meau(ll).

Boma. Meronel ompeneneHuss cocraBa BOABI — AHAIW3 W CHUHTES.
dusznyeckue cBorcTBa BoAbl. Boga B mpupoje u crocoObl €€ OYUCTKH. Adparius
BOJABI. XUMUYECKHE CBOMCTBA BOABIL. [IpruMeHeHne Boasl. Boga — pacTBoOpUTEIb.
PactBopuMoOCTh BeniecTB B BoAe. MaccoBast J10J11 paCTBOPEHHOI'O BEIIECTBA.

Jemoncmpayuu. Ananus Boapsl. CUHTE3 BOJIBI.

Ilpaxkmuueckaa padoma. [ IpuroroBiieHUE PaCTBOPOB COJIEN C OMPEACICHHOMN
MACCOBOH JI0JIEW PACTBOPEHHOTO BEILIECTBA.

Pacuemmnbwie 3a0auu. HaxoxaeHue MacCOBOM JI0JIM PACTBOPEHHOIO BEIIECTBA B
pactBOpe. BhIunciieHne Macchl paCTBOPEHHOTO BEIIECTBA U BOJIBI JJIs
MIPUTOTOBJICHUS] PACTBOPA ONPEICTICHHON KOHIICHTPAIUH.

Koan4yecTBennble oTHOmIeHUs1 B xumuu. KonuuecTtBo BemiectBa. MoJb.
Monsipnass macca. 3akoH ABoraapo. MomsipHblii 00bEM ra3oB. OTHOCHUTENbHAS
IUIOTHOCTH Ta30B. OOBEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKIIHSIX.

Pacuemnuie 3adauu. O0beMHBIE OTHOIICHUS Ta30B IMPU XUMHYECKUX
peaKkusx.

Brruncienuss mo XMMHUYECKUM YpPaBHEHHUSM MacChl, 00beMa M KOJIMYECTBA
BELIECTBA OJIHOTO M3 MNPOAYKTOB pEAKIMH IO MAacCce€ HCXOJHOTO BEIIECTBa,
0o0bEMy WM KOJHMYECTBY BEIIECTBA, COAEPKALIEIO ONPENEIEHHYIO JOJII0
IIPUMECEMN.

Baxueitmme Kknaccel HEOPraHMYECKUX coeauHeHuM. OKCHABL: COCTaB,
kinaccuukanusa. OCHOBHbIE U KHUCJIOTHbIE OKCHAbL. HoMeHKaTypa OKCHIIOB.
Pu3NYECKHE U XUMUYECKAE CBOMCTBA, ITOJTYYECHHE U IPUMEHEHUE OKCUIOB.

Iunpoxcunsl. Knaccudukanusa ruapokcunoB. OcHoBanusi. Coctas. 1[€noun
U HEpacTBOpUMbIE OCHOBaHUs. HomeHkiarypa. @Pu3nyeckue U XHUMHUYECKHUE
CBOWCTBAa OCHOBaHWMW. Peakius HeWtpanus3auuu. [lonydyeHune W IpUMEHEHHE
OCHOBaHUM. AMGPOTEPHBIE OKCUBI U THIPOKCHUIBI.

Kucnotel. CocraB. Knaccudukanus. Homenknarypa. ®usuueckue u
XMMHUYECKUE CBOMCTBA KUCJIOT. BBITECHUTENBHBIN PSAJI METAIIJIOB.

Comu. CocraB. Knaccudpukauus. Homenknatypa. Pusndeckue CcBOICTBa
cosieil. PacTBopuMOCTb cojiell B Boje. XUMHUUECKHE CBOMCTBAa cojiell. CrocoObl
nonydeHus coiiei. IIpumenenue cosen.

['eHeTnueckass CBsI3b MEXKAY OCHOBHBIMM KJACCAMM HEOPTaHUYECKUX
COCIMHEHU.

Jlemoncmpayuu. 3HakoMCTBO ¢ 00pa3IiaMu OKCHIOB, KHCJIOT, OCHOBaHHI
U coned. HeWrpaimsanus 1meno4yu KUCIOTOW B INPUCYTCTBUM HWHIMUKATOPA.
Jlabopamopnwie onvimpl. ONBITHI, MOATBEPKAAIOIINE XUMUUECKUE CBOKCTBA



KHCIIOT, OCHOBAHH.
Ilpakmuueckaa padoma. PellieHre SKCIEPUMEHTAIBHBIX 33/lad 10 TEMeE
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHEHUIN.

Paznen 2. Ilepuoamveckuid 3aKOH M TNepHOAHYECKAsT CHCTEMA
xumn4yeckux ieMenToB . M. MengeneeBa. CTpoenue atroma

[lepBoHavyaIbHBIE TIOTBITKM ~ KJIACCU(UKAIIUU XUMHYECKUX DJIEMEHTOB.
[TonsiTie O rpynmax CXOJOHBIX AJIEMEHTOB. ECTECTBEHHBIE CEMENCTBA IIEJTOYHBIX
METAJJIOB M TaJIOT€HOB. bilaropogHbpie  Tasbl.

[lepuomnueckuii 3axkoH [. M. MenneneeBa. Ilepuoanueckas cucrema Kak
€CTEeCTBEHHO-Hay4YHas KJacCUpUKAIMd XUMHUYECKHUX JJIEMEHTOB. TaliauvHas
dbopma mpencTaBieHUs KiIacCU(PUKAUA XUMHYECKUX dieMeHTOB. CTpyKTypa
tabnuubl «Ilepuoauueckas cucrtema xumudeckux snemeHToB [[. . MenaeneeBa»
(kopotkas popma): A- u b-rpynmsl, nepuoapl. PU3NUECKUNA CMBICT MOPSIKOBOTO
aJIEMEHTa, HOMepa Teprojaa, HoMepa Tpynmbl (U1 3JIEMEHTOB A-TPYIIII).

CrpoeHue atoma: Sapo M dJIeKTpoHHas 00ojouka. CocTaB aTOMHBIX SEp:
IPOTOHBI M HEUTpPOHBL. M30TOmBI. 3apsx aTOMHOIO fIpa, MacCOBOE YHCIIO,
OTHOCUTENbHAsE aTomHas Macca. CoBpemeHHas (HOpMYyJIHPOBKa MOHSTHUS
«XUMHUYECKHH DJIEMEHTY.

DnekTpoHHas 000J0YKa aToMa: IOHATHE OO0 DHEPreTHYECKOM  YpPOBHE
(2JIGKTPOHHOM CJI0€), €ro EMKOCTH. 3alOJIHCHUE DJICKTPOHHBIX CIIOEB y aTOMOB
AJIEMEHTOB MEPBOTO—TpEeThero mnepuonoB. (CoBpemeHHas bopMyaupoBKa
MEPUOIUYECKOTO 3aKOHA.

3HaueHUE TNEepUOaMYEcKOro 3akoHa. Hayunsie  goctmxenus [ W.
MeneneeBa: HCIPaBICHUE OTHOCUTEIIBHBIX ATOMHBIX MAacC, MpPEACKa3aHue
CYLIECTBOBAHUS HEOTKPBITHIX AJIEMEHTOB, IIEPECTAHOBKA XUMHUYECKUX 3JIEMEHTOB
B nepuoandeckout cucreme. Kuznp  u aesrenbHocTs [. . Menaeneena.

Cmpoenue amoma. CocTaB aTOMHBIX SA€p. DNEKTpoHbI. M30T0onBl. CTpOoeHUE
AIIEKTPOHHBIX 000JI0UEK aTOMOB TepBbIX 20 3JIEMEHTOB MEPUONIECKON CUCTEMBI
. . Menpeneena.

Jlabopamopnsie onsimpl. B3aumoielicTBue THAPOKCUIA IIUHKA C pACTBOPAMU
KHUCJIOT U IIEJIOYEH.

Paznen 3. Ctpoenue BeuiecTsa

DJIEKTPOOTPULIATEILHOCTh XUMHUYECKUX D3JIEeMEHTOB.  OCHOBHBIE BHUJIBI
XUMHUUYECKOUN CBSA3U: KOBAJICHTHAs HETOJSIPHAsA, KOBAJICHTHAs MOJSIPHAsi, MOHHAS.
BajleHTHOCTh 3JIEMEHTOB B CBET€ AJEKTPOHHON Teopuu. CTEneHb OKHUCIICHHS.
[IpaBuna ompeneneHuss CTENEHU OKUCICHUS 3JIeMEHTOB. OKHUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

ﬂemoucmpauuu. O3HaKOMJICHHE C MOJCIIAMHU KPpUCTATININYCCKUX PCHICTOK
KOBAJICHTHBIX 1 HOHHBIX COGHHHGHHﬁ. CormocTaBieHue (I)I/IBI/II(O'XI/IMI/I‘—IGCKI/IX
CBOICTB COG)II/IHCHI/Iﬁ C KOBAJICHTHBIMH B NOHHBIMHU CBA3IMMU.

9 kiacce



Paznen 1. MHoroo0pasue XuMHM4YECKUX peaKkiui

Knaccudukanys XuMU4ecKuX peakiuii: peakiiuu COSANHEHUS, Pa3JI0KEHUS,
3aMEILEHHUS], oOMeHa. OKUCANTETBLHO-BOCCTAHOBUTEIIHHBIC peakiuu.
OkucnuTenb, BOCCTAHOBUTEINb, MIPOLIECCHI OKHCIEHUS M BOCCTAHOBJICHHS.
CocraBieHUE ypaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIHMU  C
MOMOIIIBIO METOJ]a 3JIEKTPOHHOTro OajaHca.

TemnmoBeie  AQPexTsl XUMHUECKMX  peakiuil. OK30TepMHUYECKHE U
SHIOTEPMUYECKHE peaKuuu. TepMOXHUMHYECKHE ypaBHEHHS. Pacyérel 10
TEPMOXUMHUYECKUM YPABHEHUSIM.

CkopocTh XUMHUYECKUX peakuuid. @akTopel, BIHSIOIIME HA CKOPOCTb
XUMHAYECKUX peakuni. [leppoHadaibHOE NMPECTABICHUE O KAaTalu3e.

Obpatumbie peakiuu. [loHATHE 0 XMMHUYECKOM paBHOBECHUU. XHUMHUYECKHE
peakuuu B BOJHBIX PacTBOpax. ODJEKTPOIUTHI M HEDJICKTPOJIUTHI.

HNonel. Katnonel u  aHWoHBL.  ['mapaTtHas  Teopus  pacTBOPOB.
DNEeKTPONUTHYECKAs JUCCOLUAIMS KHUCIOT, OCHOBaHUU U coneil. Cinalble U
CUJIbHBIE 3JEKTposuThl. CTeneHb auccouuanuu. Peakimum HOHHOTO OOMeEHa.
VYcnoBus TeueHHs peakuii MOHHOTO OOMeHa J0 KOHIa. XMMHUUYECKHUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPraHMYECKHX COCJAMHEHWI B CBETE MPEICTaBICHUN 00
JNEKTPOJIMTUYECKON  JUCCOLMALMA M OKHUCIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuusx. llonsatue o rugposnuse Coei.

Jlemoncmpayuu. VictibiTaHe pacTBOPOB BEIIECTB HA JIEKTPUUECKYIO
MPOBOANUMOCTb. JIBU)KEHHE MOHOB B AJIEKTPUUYECKOM MOJIE.

Jlabopamopnsie onvimul. Peakiiun oOMeHa MEXIy pacTBOPaMHU JIEKTPOJIUTOB.

Ilpakmuueckan paboma. PenieHre S5KCIEPUMEHTANIBHBIX 3a7a4 110 TEME
«INEKTPOTUTHYECKAS JTUCCOIUALIHS.

Pa3nen 2. MHoroo0pa3ue BeunecTs

Hemeramel.  T'anorensl. [losiokeHHMEe B NEPUOAMYECKOU CUCTEME
XUMUYECKUX DJEMEHTOB, CTpPOE€HME HUX aromMoB. HaxoxkneHue B MpUpoJE.
duzpueckue W XMMHYECKME  CBOWCTBAa  rajoreHoB.  CpaBHUTENbHAs
XapakTepucTHKa TanoreHoB. [lodyuyeHue W TOpUMEHEHUE TaJOT€HOB. XJIOp.
Ou3nyueckue W XUMUYECKHE CBoilcTBa  xjopa. [lpumeHenme  xyiopa.
Xnoposonopon. Gusnyeckue cporicta. [lonmyuenne. CossiHas KUCHIOTA U €€ COJIN.
KauecTBeHHass peakuuss Ha XJOPUI-MOHBI. Pacno3naBanue XJIOPHUJIOB,
OpOMHUIOB, MOIUIOB.

Kucnopon u cepa. IlonoxeHue B MEPUOIUYECKONW CHCTEME XUMHUYECKUX
AJEMEHTOB, cTpoeHne ux aroMmoB. Cepa. Amnorponus cepbl. PuU3NMYECKUE U
XAMUUYeCKHe cBoucTBa. Haxoxnenne B npupome. Ilpumenenue cepsl.
CepoBogoposa. CepoBopopoaHas kuciaota U €€ conu. KauecTBeHHas peakiius Ha
cynbua-uonsl. Oxcupn cepbi(IV). ®Dusmdeckue U XUMHYECKHE CBOMCTBA.
IIpumenenue. CepHucras kucinora u e€ conu. KadecTBeHHas peakuusi Ha
cynbut-uonsl. Oxcun cepoi(VI). CepHas kucinora. XUMHUYECKHME CBOWCTBA
pa30aBJIEHHON M KOHILIEHTPUPOBAHHOM CEpHOM KHUCIOThI. KauecTBeHHas peakiius
Ha cynb(haT-uoHbl. XUMHUECKHUE PEaKIny, JIeXKAIIUe B OCHOBE TOJyUYEHUSI CEPHOMN



KHCJIOTBI B ITPOMBIINIJICHHOCTH. HpI/IMeHCHI/Ie CepHOfI KHUCJIOTEI.

Jemoncmpayuu. AnnoTponusi KUCIOPOAA U cepbl. 3HAKOMCTBO € 00pa3amMmu
OPUPOAHBIX CYIb(UIOB, CYyIb(ATOB.

Jlabopamopnwie onvtmul. PacriozHaBanue cyiabdu-, CyabOUT- U cyab(ar-uoHoB
B pacTBOpE.

Ilpakmuueckasa paboma. PellieHre SKCIEpUMEHTANIBHBIX 33/1a4 IO TEMe
«Kucnopon u cepay.

Pacuemmnwie 3a0auu. BerauciieHus 1o XUMUYECKUM YPAaBHEHUSIM PEaKIuii MaccChl,
KOJIMYECTBA BEUIECTBA WIIM 00bEMa M0 U3BECTHOM Macce, KOJUYECTBY BEIIECTBA
WK 00bEMY OJHOTO U3 BCTYMAIOUIUX WIIK TOJYYAIOIINXCS B PEAKIIMU BEIIECTB.

Azor u Qocdop. ITlonoxkeHne B MEPUOJUYECKON CHUCTEME XHUMHUYECKHX
AJIEMEHTOB, CTPOCHHE MX aTOMOB. A30T, (U3MUECKHUE M XMMHUYECKHE CBOMCTBA,
NOJIy4eHHE U npuMeHeHne. Kpyrosopor asora B npupojae. AMmuak. @uznueckue
U XMMHYECKHE CBOICTBA aMMHUakKa, MojydeHue, npuMmeHeHue. Cojii aMMOHUS.
A30THas1 KHCIOTa U €€ cBOMCTBA. OKUCIUTEIBHBIE CBOMCTBA a30THOW KHUCJOTBHI.
[lonyyenue a30THOW KHUCIOTBI B JabopaTopuu. XHUMHYECKHE PEAKIUH,
JeXallhe B OCHOBE IOJIyYEHMS a30THOM KHCIJIOTHI B IPOMBIIUIEHHOCTH. [Ipn-
MEHEHHE a30THON KUCIOTHI. COlIM a30THOM KHUCIOTHI U UX PUMEHEHUE. A30THBIE
yaoOpeHus.

®docdop. Amnorponus dochopa. duznueckue M XUMUUECKUE CBOMCTBA
docdopa. Oxcun dochopa(V). dochopuast kucinora u e€ comu. DochopHbie
yI00peHus.

Jlemoncmpayuu. 1lonydeHre aMMHaKa U €ro pacCTBOPEHUE B BOJIE.
O3zHakomiieHHe ¢ 00pa3lamMu IPUPOAHBIX HUTPATOB, (ochaToB.
Jlabopamopnwie onvimpl. B3auMoaerncTBrUe CoJieli aMMOHUS CO
niesnoyamu. O3HaKOMIIEHHE € a30THBIMHU U POCPOPHBIMU YIOOPEHUAMH.

Ilpaxkmuueckue padomul

* [Tonydyenue aMmMuaka U U3y4€HHUE €ro CBOKCTB.

» OnpeneneHne MUHEPAIbHBIX YAOOpEHUH.

Yraepoa u kpemuuii. [looxxeHue B MepuoOIUYECKON CUCTEME XUMHYECKUX
AJIEMEHTOB, CTPOCHUE UX aTOMOB. YTiiepoAd. AioTponus yriepona. Ousnueckue
U XUMHUYECKHE CBOMCTBa yriepoja. AncopOuus. YTrapHbIi Ta3, CBOHWCTBA H
bU3M0IOrHYECKOe JEeHCTBUE HA OpraHu3M. YTJICKUCIbIN Ta3. YTOJbHAs KUCIOTa
u e€¢ comm. KadectBeHHas peakius Ha KapOoHaT-uOHBL. KpyroBopot yrieponaa B
npupoze. OpraHu4ecKkue COEIMHEHHUs YIiepo/a.

Kpemnuii. Okcupg kpemuusi(IV). KpemuueBast kuciaora u €€  Comu.

Crexio. IlemeHT.

Jlemoncmpayuu. Kpuctaimuyeckue pemeTku aiamasa u rpadura. 3HAKOMCTBO €
oOpasiaMu IPUPOIHBIX KapOOHATOB M CUJIMKATOB. O3HAKOMIICHUE C PA3TUYHBIMU

BHJIAMH TOILIMBA. O3HakOMJICHHE C BHJIaMHU CTEKJIA.
Jlabopamopnwie onbvimost. O3HAKOMJICHUE co CBOMCTBaMU u
B3aMMOIIPEBpAIICHUSIMA ~ KapOOHATOB M  TuJpokapOoHaToB. KadecTBeHHBIE
peakIuu Ha KapOoHaT- u CUJIMKAT- HOHBI.

Ilpakmuueckaa paooma. llonyuenne oxcuna yriepoaa(IV) u usydenue ero



cBoMCTB. Pacno3HaBaHue Kap60HaTOB.

Mertamnsl. [lonoxxenne MeTamioB B MEPUOAUYECKON CUCTEME XH- MUYECKUX
AJIEMEHTOB, CTPOEHHUE UX aTOMOB. MeTaminueckass cBa3b. OU3nyeckue CBOKWCTBA
METa/IoB. Psii aKTUBHOCTH METAIOB (RJIEKTPOXUMHUYECKUN PsJl HANpPsHKEHUM
METaNIOB). XMMHUYECKHE CBOMCTBa MeTamuioB. OOmme crnocoObl MOJyYEeHHS
MeTaioB. CIiaBbl METAJIIOB.

[{enounbie MeTaiuibl. [1on0KeHNE MIETOYHBIX METAJUIOB B IIEPU- OJTHYECKON
CUCTEME, CTpO€HHE HX aroMoB. Haxoxaenue B mnpupoxae. dusnueckue u
XUMHYECKUE CBOMCTBA IIEJOYHBIX METAUIOB. [I[puMEHEeHNE IETOYHBIX METAILIIOB
1 UX COEIUHEHUM.

[llenouno3emenbHble MeTAIUIBL. [loN0XKEHNE METOYHO3EMETBHBIX METAJLIOB
B NEPUOJUYECKOM CHCTEME, CTPOEHHWE HMX aTroMoB. Haxoxaenue B mpupone.
Maruuii ¥ KaJbplMi, UX Ba)KHEHIIMe coequHeHus. JKECTKOCT, BOIBI M CHOCOOBI
€€ yCTpaHeHUs.

Amomunuii. [lonoxkeHne alrOMUHHS B MEPHOJAYECKON CHCTEME, CTPOCHHE
ero aroma. Haxoxnenume B mnpupojie. PU3MUECKME M XHMHUYECKUE CBOWCTBA
amomuHus. IlpumeHnenune amomMuHus. AMQPOTEPHOCTh OKCHUAA W THAPOKCHIA
AJFOMUHMUSL.

Kenezo. IlonoxeHue xene3a B MEPUOJUUYECKON CHUCTEME, CTPOCHHE €ro
aroMma. Haxoxnenue B npupoge. @Pu3nyeckue 1 XMMUYECKUE CBOKCTBA KEJe3a.
Baxnelime coequHeHUs jkeye3a: OKCHUAbI, THAPOKCUAB U conu xeneza(ll) u
xene3a(lll). KauectBennbie peakuyn Ha MoHbl Fe2+ u Fe3+.

JleMoHcTpanuu. 3HaKOMCTBO ¢ 00pa3liaMy BaXKHEHIITUX COJICH HATpuUsl, Kaus,
MPUPOJIHBIX COCIMHEHUN KaJbIUs, PY/IaMH JKeJie3a, COCAMHEHUSMU aTFOMHUHHUS.
B3anmoeiicTBrE MIET0YHBIX, IEJI0OYHO3EMENIBHBIX METAJIJIOB U ATIOMUHUSA C
BOJIOM. CoKUTaHKE Keje3a B KUCIOPOJIE U XJIOPE.
Jlabopamopnwie onvimul. [1onydeHre ruipOKCUIa AIFOMAHUS U B3AUMOJECHCTBUE
ero ¢ kucinoTamu U menoyamu. [lonyyenune rugpokcuaos xkenesa(ll) n xeneza(lll)
Y B3aUMOJICHCTBUE UX C KUCIOTAaMU U LIEJI0YAMHU.
Ilpaxkmuueckuepadomul

* PellieHue 3KCIIEpUMEHTANIBHBIX 3a]1a4 10 Teme «iemMeHTbl [A—IIIA-
TPYII MEPUONYECKON TaOIUIIBI XUMUYECKUX DJIEMEHTOBY.

* PellieHue 3KCIEpUMEHTAIBHBIX 3a]1a4 10 TeMe «MeTalibl U ux
COCMHECHUSD).

Pacuemmnuie 3a0auu. BerauciieHus 1o XUMUYECKUM YPAaBHEHHSIM MaCChl, 00bema
WJIA KOJIMYECTBA BEIIECTBA OJTHOTO U3 MPOAYKTOB PEAKIIMU IO MAaCCE UCXOAHOTO
BEILIECTBA, 00BbEMY WJIM KOJIMYECTBY BEIIECTBA, COACPIKAIIECTO OMPEICICHHYIO
JIOJIFO TIPUMECEM.

Pa3znen 3. Kparkuii 0030p BaxkHeHIIIUX OPraHUYeCKUX BelleCTB

[Ipenmer opranmyeckon xumuu. Heopranmyeckue W OpraHHMYECKHUE
coeMHEHUs. YTJIepoJl — OCHOBa >ku3HU Ha 3emie. OCOOEHHOCTH CTPOCHMS
aToMa yrjepoja B OPraHUYECKUX COCTUHECHUSX.

VYrneBogoponsl. IIpenensbHbie (HACHIIEHHBIE) YTIE€BOAOPOAbl. MeTaH, 3TaH,
NpONaH —  MPOCTEHIINE NPEACTABUTEIN NOPEAECIBHBIX  YIIIEBOAOPOJIOB.
CtpykTypHBIE (OPMYJIBI YTIIEBOAOPOAOB. [ OMOJIOTHYECKUN P TPEACTBHBIX



yraeBoiopoaoB. ['omosiorn. @u3nUecKue U XUMHUYECKHE CBOMCTBA MPENEIbHBIX
yIiIeBoOpoaoB. Peakuuu rope- HuA U 3aMmemeHus. Haxoxnenue B mpupone
MpPEAENIbHBIX YIIIEBOA0poAOoB. [IpuMeHeHne MeTaHa.

HemnpenenbHble  (HEHACBHIICHHBIE)  YIIIEBOJOPOABL.  DTWICHOBBIM  Psif
HEMPEAEIbHBIX YIIEBOAOPOAOB. OTHICH. DU3NUECKNEe U XUMUYECKHE CBOMCTBA
stuineHa. Peakuusa npucoenunenns. KauecTBeHHbIE peakuu Ha 3THiIeH. Peakuus
nonumepusaruu. Hommsytunen. Ilpumenenne stunena.

ALIETWICHOBBIM PSAJ HENPEACIBHBIX YIIE€BOIOPOIOB. ALIETHIICH.

CaoiicTBa anetwieHa. [IpumeHeHune aneTuneHa.

Jemoncmpayuu. Monenn MOJEKYJl OpPraHMYEeCKHX COeAuHEHU. [openue
yIIEBOAOPOIOB U 0OHAPYKEHHE MPOAYKTOB WX ropeHusi. KauecTBeHHbIE peakiuu
Ha >TuseH. O6pasipl He(TH U MPOTYKTOB UX MEepepabOTKH.

Jlabopamopnsle onvimpl. ITUIICH, €TO TIOJIyYEeHUE, CBOMCTBA. ALIETUIICH, €r0
MOJIyYEHHE, CBOKCTBA.

Pacuemmnasn 3a0aua. Y cranoBieHue npocTeiiei ¢opMyJibl BEIIeCTBa IO
MacCOBBIM JIOJISIM 3JIEMEHTOB.

[IpousBoaHbie yriaeBoaopoaoB. KpaTkuii 0030p OpraHM4eCcKUX COEAUHEHUMN:
OJIHOATOMHBIE ~ CIUPTHI  (METaHOJI,  3TAHOJ), MHOIOATOMHBIE  CIIMPTHI
(3TUJIEHIIMKOJIb, TIULEPUH), KapOOHOBBIE KHUCJIOTHI (MypaBbHUHasA, YKCYCHas),
CJIOKHBIE 3(UPBI, KUPBI, YTIAEBOABI (TJIIOKO3a, caxapo3a, Kpaxmal, LeJUIHI03a),
AMUHOKUCJIOTHI, OeJiKU. POk GeKOB B OpraHusme.

Hemoncmpayuu. KOnmyecTBEHHBIN OIBIT BBIAEIECHUS BOJIOPOAA U3 ITUIOBOTO
criipra. PactBopeHure 3THIIOBOTO ciupTa B BOJE. PacTBOpeHueE riuLeprHa B BOJE.
KauecTBeHHBIE peakliii Ha MHOTOATOMHBIE CIUPTHL.. [loryuyeHue u cBocTBa
YKCYCHOM KUCJOTHI. MccienoBanrne CBOMCTB KUPOB: pACTBOPUMOCTD B BOJAE U
OPTraHUYECKUX pacTBOpUTENAX.KaueCcTBEHHbBIE pEaKIUU Ha TJIFOKO3Y U
kpaxman.KauectBeHHbIe peakinu Ha 0eiok. O3HaKOMIIEHHE ¢ 00pa3liaMy U3AeNIui
U3 TOJIMATUIICHA, MOJIUIPONUIIEHA, TOJIMBUHUIXIIOPUAA.

[TonsiThe O BBICOKOMOJEKYJISIPHBIX BemiecTBax. CTpyKTypa MOJIMMEPOB:
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb noymmepusauuu. [lomustuien,
ITOJIUITPOITUAJICH, OJIMBUHWIXJIOPHU/IL.



Y4edHO — TEMATHUCCKHHA IVIAH 8 KJjacce

Neo | HammenoBanwue pazaena u tem | Konu | Jlaboparopusie | [Ipaktuueckue | KonTposb
1/ YeCT | OMBITHI paboThI HEIC
i BO paboThI
4aco
B
1 | Ilpeamet xumuu 6 2 2
2 | I[lepBoHayanbHble XxuMHuueckue | 15 1 1
ITOHSITUS
3 | Kucnopon 5 1 1
4 | Bomopon 3 1 1
5 | Boga. PactBophl 7 1 1
6 | KonmmyecTBeHHBIE OTHOIICHUS | 5
B XHMHUU
7 | OCHOBHBIC knaccer | 11 1 1
HEOPTaHWYECKUX BEMICCTB
8 | Ctpoenue aToma. | 7
[lepponnyeckuii  3aKOH U
MePUOTNIECKAS cucreMa
XUMHYECKHX 31emeHToB 1. H.
MeHnpeneeBa
9 | Crpoenue BemiecTna. | 9 1
XUMHYECKas CBA3b
Htoro 68 5 6 4
Y4eOHO — TeMaTHYeCKMd TUIAH 9 Kiace
Neo | HaumenoBanwue paznena u tem | Konuu | Jlaboparopusie | [Ipaktuuecku | Kontposs
T €CTBO | OIIBITHI ¢ paboThI HbIC
4acoB paboThI
1 | Muorooopa3ue 15 3 1 1
XHUMHYECKHUX peaKkuui
Knaccuduxarus 6
XAMWYECKUX PEAKIINHI
Xumuueckue  peakiuuu B |9 1
BOJHBIX pPacTBOpax
2 | MHorooopa3ue BellecTB 44 8 4 1
I"amoreHsl 5
Kucnopona u cepa 8
A3oT u docdop 10




Yriepoa U KpeMHH 8

MeTtasbl 13 1

KpaTkuii 0030p Ba:kHeimux | 9 1

OpPraHuYecKuX BellecTB

YTraeBoa0po/Ib! 3

CnupThl 2

KapOGoHoBbie KHUCJIOTHI. | 2

Kupsl.

VYrieBoabi. benku. | 2

[Tonmumepsl.

Hroro 68 12 4
Onucanue yueOHO-MeToIMYeCcKoro, MATEePUATBLHO-TeXHHYECKOr 0 u

HH(OPMALMOHHOIO0 o0ecnedeHns: 00pa30BaTeJbHOIO MpoLecca.

Harypanbnbie 00bekTbl. HarypanbHble 0OBEKTBI, UCHOJb3yeMble B 00yYEeHUH
XUMUH, BKJIIOYAIOT B c€0s KOJUIEKUMHA MUHEPAJTIOB M TOPHBIX MOPOJ, METAJIOB U
CIUIaBOB, MHUHEPAJBHBIX yIOOpEHUH, IJIAaCTMAcC, KayyyKoB, BOJIOKOH M T. .
O3HakOMJIEHHE ydYallluxcsi ¢ 00pa3llaMy HCXOJHBIX BELIECTB, MOJIYMPOIYKTOB U
TOTOBBIX M3/EIUN MO3BOJSET MONYYUTh HAIJIAAHOE NpPEJACTaBICHHE 00 ITHUX
MaTepuaiax, UX BHEIIHEM BHUJE, a TaK)K€ O HEKOTOPBIX (PU3NUYECKHX CBOMCTBAX.
3HaYUTENbHbIE y4eOHO-IIO3HABATENbHBIE BO3MOXHOCTM HMEIOT  KOJUIEKIIUH,
U3rOTOBJICHHbIE caMMMM oOydaromumucs. [IpenMersl nns TakuxX KOJUIEKIH
COOMPAIOTCS BO BPEMsI SKCKYPCUH U IPYTMX BHEYPOUHBIX3aHITHH.

KOHHCKHI/II/I HUCIIOJB3YIOTCA TOJIBKO JJIA O3HAKOMIICHHUSA Yy4dalllUuXCs C BHCUIHHUM
BUIOM H (bHSH‘IeCKI/IMI/I CBOMCTBaAMH N3y4aCMBIX BCHICCTB WM MATCPHAJIOB. I[.TISI
MMPOBCACHUS XUMHWYCCKHUX OIIBITOB KOJUICKIHNU MCIIOJIb30BATh HEJIL34.

XuMHYecKUue peakTUBBI U MaTepuajbl. OOpalieHue co MHOTUMHU BEIIECTBAMU
TpeOyeT CTPOTOro COOJIOJICHUS] MPABWJI TEXHUKH O€30MacHOCTH, OCOOCHHO MpHU
BBITIOJITHGHUY  OMBITOB CAMHUMHU  y4JallMMHUCS. Bce HEOOXOauMbIE  MeEphI
MIPEIOCTOPOKHOCTH yYKa3aHbl B COOTBETCTBYIONIUX JTOKYMEHTaX W MHCTPYKIIHSIX, a
TaK)Ke B MOCOOUSIX TSl YIUTENIECH XUMUMU.

Haunbonee yacTo uCnoabp3yeMble PEAKTUBBI U MaTEPUAJIbL:

1. mpocThie BemecTBa - Melib, HATPUH, KadblMi, AIIOMUHUN, MarHui, >KeJe3o0,
LUHK,CEepa;

2. okcuasl — Mmenu (1), kanbius, sxenesa (111),maraus;

3. KHUCIIOTHI - COJIsTHAsA, CepHasi, a30THAs;

4. OCHOBaHUS - THAPOKCHUJ HATPHsl, TUIPOKCHUJ KalbIUs, TUIPOKCUI Oapus,
25%-HbIi1 BOJHBIN paCTBOPAMMHUAKA;

5. comm - xjopuasl Hatpus, meau (l1), xeneza(lll); nurpaTel kanus, HaTpus,
cepedpa; cynbbarel  megu(ll), sxeneza(ll), sxeneza(lll), amromunus,
aMMOHWUS, KaJusi, OpOMUTHATPHS;

6. opraHWyeckue COEAMHEHUs - Kpaxmall, TJIWIHUPUH, YKCYCHas KHUCJIOTa,
METHUJIOBBIA OpaHKeBbIN, (heHON(PTAIEHH,TAKMYC.



Xumnyeckasi jgabopaTopHasi mocyiaa, annmaparbl M NpuOopbl. XuMHUYecKas
nocyjia NoJipa3aeisieTcsi Ha ABE TPYIIbL: JJIsl BBHIOJIHEHUS ONBITOB YYallUMUCS U
J€EMOHCTPALIUOHHBIX OTBITOB.

[Ipubopel, anmapaTbl W YCTAHOBKHM, UCIOJIb3yeMble Ha YpOKax XUMHUH,
MOJIPa3/IETSII0OT Ha OCHOBE MPOTEKAIOIIMX B HUX (U3UYECKUX M XHUMHUYECKUX
IPOLIECCOB C Yy4YyacTUEM BEUIECTB, HAXONMAIIMXCS B pPa3HbIX arperaTHbIx
COCTOSIHUSIX:

1. mpubops! A1 pabOTHI ¢ TazaMu - MOJIY4YEHHE, COOMPAHKE, OYMCTKA, CYIIKA,
MOTJIONIEHUE Ta30B; PEaKIMU MEXIYy MOTOKAMU ra30B;

2. ammapaThl U TPUOOPHI JJISI ONBITOB C KUJAKUMHU U TBEPIBIMU BEIICCTBAMU -
neperonka, (prIbTpoBaHWe, KPUCTAIUIA3AITNS; TTPOBEACHUE PEAKITI MEXITY
TBEPABIM BEIIECTBOM U JKHJAKOCTBIO, JKUIAKOCTBIO M  KUIKOCTHIO,
TBEPABIMUBEIIECTBAMM.

Bue 310l knaccuukanum HaXoaATCs ABE TPYNIbl y4eOHOH anmapaTyphl:

1. nns U3ydeHHs TEOPETUYECKUX BOMPOCOB XUMHHM - WIUTIOCTpALUs 3aKOHA
COXpPAaHEHMS MacChl BEHIECTB, JEMOHCTpaIUs AJICKTPONPOBOIHOCTU
pacTBOpPOB, AEMOHCTpalUs JIBH)KEHUSI MOHOB B 3JIEKTPUYECKOM IIOJIE; AJIS
U3YUYEHHUSI CKOPOCTH XUMHUYECKON PEAKIIMU U XUMUYECKOTOPaBHOBECH S,

2. Ui WUTIOCTPAllMM XUMHUYECKHX OCHOB 3aBOJICKUX CIOCOOOB MOJIYYCHUS
HEKOTOPBIX BEIIECTB (CEPHOM KUCIOThHI, aMMHaKa U T. 11.).

BcenoMoraTenbHyt0 pojib UTpaloT U3MEPUTENbHBIE U HAarpeBaTelbHbIE TPHOOPHI,
pa3ianyHble MPUCTIOCOOIEHUS ISl BBIOJIHEHHUS OTBITOB.

Mopaean. OO0beKTaMd MOJCIUPOBAHUS B XUMHUHU SBJISIOTCS aTOMBI, MOJIEKYIHI,
KpUCTAJJIbI, 3aBOJICKME almaparbl, a TakKe MPOUCXOMASIINE Tmpolecchl. B
NpPENnoJAaBaHU XUMUU HCHOJIb3YIOTCS MOAEIH KPUCTALNIMYECKUX PEIIETOK aaMasa,
rpaduta, cepsl, pochopa, okcuna yriepona(lV), nona, xenesa, Meau, MarHus.
HaGopbr Moneneit aTOMOB JIJisi COCTaBJICHHS IIAPOCTEP>KHEBBIX MOJIETIEH MOJIEKYJT
IPU U3YUYEHUH OPTaHUYECKOW XUMHUH.

Y4yeOHble mocoOusi Ha mne4yaTHOl oOcHOBe. B mpouecce oOydeHHS XUMUU
UCTIOJB3YIOTCS  CIEAyIoIMe  TaONMLbl  MOCTOSIHHOTO  SKCIIOHUPOBAHUS:
«Ilepponuueckass cucrtema xumudeckux osiemMeHTtoB J[. WM. MenaeneeBay,
«Tabnuma pacTBOPUMOCTH KHUCJIOT, OCHOBAHUN U COJEH», «IIEKTPOXUMUYCCKHMI
PAL HAIPSDKEHUN METAJUIOBY.

JUiss  opraHM3anuMu  CaMOCTOSTENbHOM pabOThl 00ydYalolUMXCsi Ha YpOKax
UCIIOJIB3YIOT Pa3HOOOpa3Hble AMIAKTUYECKUE MaTepHallbl: TETpaad Ha MEeYaTHOU
OCHOBE, KAPTOUYKH C 33JJaHUSIMH Pa3HOU CTENEHU TPYJHOCTH JJI U3yUYEeHHs] HOBOTO
Marepuana, CaMOIIPOBEPKHU U KOHTPOJISI 3HAHUMydaIUXCSl.

JKPaHHO-3BYKOBbIE CpPeACTBAa 00y4yeHHsi. DKPaHHO-3BYKOBbIE TIOCOOUS IESATCS
Ha Tpu OOJbIIME TPYNNbl: CTaTUYHbIC, KBAa3UIWHAMUYHBIE W JUHAMUYHBIC.
CraTU4HBIMU 3KPaHHO-3BYKOBBIMU CPEJICTBAMU OOYUYEHUS SIBISIOTCS IUapUIbMBI,



JMAro3UTUBHI (CIaiiibl), eAMHUYHBIE TPAHCHAPAHTHI 71 rpadonpoekTopa. Cepun
TPaHCIAPAHTOB MO3BOJISIIOT UMUTHPOBATH

JBIKEHUE IIyTEM IIOCJIEI0BATEIbHOTO HAJOKEHHUS OJHOTO TpaHCHapaHTa Ha
apyroit. Takue cepun OTHOCAT K KBa3UAMHAMUYHBIM SKPaHHBIM TOCOOHSIM.
JIMHAaMUYHBIMH ~ 3KPaHHO-3BYKOBBIMU  IMTOCOOUSAMH  SIBISIFOTCS  IIPOU3BEACHUS
KHHeMartorpada: JTOKYMEHTaJIbHOI0, XPOHUKAIBLHOTO, MYJIbTHILUIMKaMOHHOTO. K
ATOM K€ TpYIIE OTHOCIATCS HKPAaHHO-3BYKOBBIE CpeAcCTBa OOy4YeHHs, IS
OpeabsABICHHS HH(QOPMALIMKU KOTOPBIX HEOOXOAMMAa KOMITBIOTEPHAs TEXHUKA.

Texuuueckue cpeacrBa odydyeHusi. [Ipy KOMIUIEKCHOM HCIIOJIB30BAaHUM CPENICTB
o0y4yeHHsT Hen30eKeH BOMPOC O BO3MOXKHOCTH 3aMEHBI OJTHOTO MOCOOHS IPYTUM,
HaIpUMep AEMOHCTPALIMOHHOTO UITH JTa00PaTOPHOTO OIBITa €ro H300paKeHHEM Ha
skpane. MHpopmarms, conepsxamiasicss B 5KpaHHOM MOCOOHH, MPEACTABIAET COO0M
JUIIb OTPaXEHHWE PEaTbHOTO MHpa, U MOITOMY OHA JOJKHA UMETh OMOpYy B
YyBCTBEHHOM OIbITe oOOyuaromuxcs. B mpoTtuBHOM ciydae (QopMHpYyIOTCS
HelpaBuWibHble W (QopManbHble 3HaHHUS. OCOOEHHO OIMAacHO (OPMUPOBAHUE
HCKa)XCHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX MPEICTABICHHUH, TOCKOIBKY YKPaHHOE
HNPOCTPAHCTBO M BPEMsl 3HAYUTEIHHO OTIMYAIOTCS OT PEajJbHOr0 MPOCTPAHCTBA U
BpEMEHH. JKpaHHOE IMOCOOME HE MOXET 3aMEHUTh COOOM peallbHbIi OOBEKT B
mporecce €ro IO3HaHUS BBUAY TOTO, YTO HE MOXET OBITh HCTOYHUKOM
YyBCTBEHHOT'O OIBITA O CBOMCTBAX, CYIIECTBEHHBIX NMPHU M3YYCHUU XUMUU: IIBETE,
3amaxe, KpUCTAIMYECKOM CTPOCHMHM M T. . B TO ke BpeMs Npu HATUYUU Y
y4aluxcsi JOCTATOYHBIX YYBCTBEHHBIX 3HAHMM HAa HEKOTOPBIX dTamax oOydeHUs
BOCIIPOM3BEICHIE XMMHUYECKOTO OTBITa B SKPAaHHOM OCOOMH MOXKET OBITh Ooiiee
1eJ1eCO00Pa3HBIM, YEM €r0 OBTOPHAS IEMOHCTPAIIHSL.

Y4eOHO-MeTOAMYECKOE o0ecneyeHre Kypca XUMHU OCHOBHOM
0011e00pa3oBaTeJIbHOM IKOJIbI

8 Knacc
Pymsutuc I'. E. Xumus: 8 kin.: yue6. mans obuieoOpazosar. yupexaenuit / I'. E.
Pymsutuc, @. I'. ®enpaman. — M.: IIpocsenienue.
Xumust: 8 KII.: SJIEKTPOHHOE MPUIIOKEHHUE K yUCOHUKY.
I' a p a H. H. Xumus. Pa6oune nporpammsl. [Ipenmernas nunust yueOuukos I'. E.
Pym3utuca, @. T. ®enpamana. 8—9 xmaceel / H. H. Tapa. — M.:
[Ipocsemienue.
N'adbpycesa H.U. Xumusa: padouas terpanp: 8 ki / H. W. 'aGpyceBa. —
M.: IIpocseuieHue.
I' a p a H. H. Xumust: 3agaunuk ¢ «momortaukom»: 8—9 k. / H. H. I'apa, H. U.
I'abpyceBa. — M.: IlpocBemienue.
Pangenkxui A, M. Xumusa: aumaktadeckuii martepuan: 8—9 k. / A. M.
Pageuxnii. — M.: IIpocBemienue.
I'apaH. H Xumus. Ypoxku: 8 k. / H. H. I'apa. — M.: IIpocBemienue.

9kJace
Pynsutucl.E. Xumus: 9 ki.: yue6. ayist obmeoopazosar. yupexaeHuii / I'. E.
Pynsutuc, @. I'. ®Penpaman. — M.: IIpocsenienue.



Xumust: 9 KIL.: 3JIEKTPOHHOE IPIIOKEHUE K YICOHHKY.

I' a p a H. H. Xumus. Pa6oune nporpammsl. [Ipeaqmernas nuuust yueoHukos I, E.
Pymsutuca, ®. I'.  denpamana. 8—9 xmaccet / H. H. Tapa. — M.:
[Ipoceenienue.

N'adbpycesa H.U. Xumusa: padouas terpamp: 9 xn. / H. W. 'abpyceBa. —
M.: IlpocseuieHue.

I' a p a H. H. Xumus: 3agaunuk ¢ «nomoraukom»: 8—9 k. / H. H. I'apa, H. 1.
I'abpyceBa. — M.: Ilpocgernienue.

Panmgenxkxuit A. M. Xumus: aumaktudeckuii martepuan: 8—9 ki / A. M.
Paneuxnit. — M.: IIpocBemienue.

I'apaH. H Xumus. Ypoxku: 9 k. / H. H. I'apa. — M.: IIpocBemenue.

JlonoiHUTE IbHASIJINTEPATYPa

1. XKypnan «XuMus B IIKOJICH;

2. Kontpen - Xummst mmsa Bcex (http://kontren.narod.ru). - mHpOpMAIIMOHHO-
00pa3oBaTENbHBIA CAUT ISl TE€X, KTO M3y4aeT XUMHIO, KTO €€ MpPEerojacT,
JUTSI BCEX KTO MHTEPECYETCS XUMHUCH.

3. Anxumuk  (http://www.alhimik.ru/) - omuH w3 Jydmmx  calTOB
PYCCKOSI3BIYHOTO XUMUYeCKoro HTepHETa OpUEHTUPOBAHHBINA HA YUUTEIIS U
YYCHHKA, IPETIOaBaTess U CTYACHTA.

4, DHIUKIONEIUYECKHUI CIIOBaph IOHOT'O XHMHKA

Meaunapecypcsbl.

1. CD «Heopranuueckast XuMusi», U31aT€IbCTBO «Y YUTEIb

2. CD «llIxomna Kupuina u Medoaus», n31aTEIbCTBO «Y YUTEIIbY

3. Xumus. Ilpocsemenne «Heopranmyeckas xumusi»,. 8 kiacc. (Ha 2-X
JCKax)

4. Xumus (8-11 kmacc). BuprtyanbHas nabopatopus (yueOHOE 3JIEKTPOHHOE
U3/IaHUE)


http://www.alhimik.ru/)

