rocyaapcreeHHoe 6ioaKeTHoe o6LeobpasoBaTenbHOe yupexaeHue
Camapckoii obnactu

cpeaHan obuweobpasoBatenbHan WKona noc. Bosmxkckuia Yrec
MYHUUMNaNbHOro painoHa LLUnroHckmnn Camapckoit obnacrtu
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HOACHUTEJIbBHASA 3AIIMCKA

AnantupoBanHas padouas nporpamma auaund Y MK «Xumus» (8-9 kmaccsr) O.C. 'abpuensa
COCTaBJIEHA HA OCHOBE HOPMATUBHO-TIPABOBBIX JIOKYMEHTOB U METOMYECKHX MaTEPUAJIOB:

Ha ocHoBanuun

1  3axona «O0 oOpazoBanuu B Poccuiickoit ®deneparnum» ot 29.12.2012 Ne
273- @3 (ct. 2.1.10; cTl2, . 7),

2.  denepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIFHOTO CTaHAAPTA
OCHOBHOTO 0011ero oopa3oBanus (nmpukaz Munoopuayku P® ot «17» nexadps
2010 rona Ne 1897) c usMeHEHUSIMH,

3.DenepasbHOTO KOMIIOHEHTA TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa,
yrBepkeHHoro [Ipukazom MunoOpazoBanust PO ot 05. 03. 2004
roaa Ne 1089;

e  ®enepanpHOro 6a3MCHOTO Y4eOHOTO IUIaHa Ui 00pa30BaTENIbHBIX YUPEKACHUN
PO,

e  TpeOGoBaHuWil K OCHANEHUIO 00PA30BATEIHHOTO MPOIECCa B COOTBETCTBUH C
coJiepKaTeIbHBIM HANIOJHEHNEM YUEOHBIX MPEMETOB (eIepaTbHOTO KOMITIOHEHTA
rocy/lapcTBEHHOI0 00pa30BaTEIbHOTO CTAHIAPTa;

o Yue6noro miana 'BOY COUI c.Ycomwe. Ha 2023-2024 yueOHBIi TOT;

. [Tonoxenust «O CTPYKType MHANBUIYATLHON aqaNTUPOBAHHOM 00pa30BaTEIIbHOM
nporpammel B ' BOY COIII c.Yconse. ;

. . [Tonoxxenust «O6 aganTupoBaHHON paboueit mporpamme aiis nereii ¢ OB3 B
T'BOY COUI c.Ycombe;

. ABTOpckas mporpamma "Xumus. 7—9 kimaccel: pabodas mporpamMma K JIMHUH
YMKO. C. I'abpuensiHa: yueOGHO-METOIUUECKOE TTocooue / O. C. I'abpuensa. — M.: Jlpoda,
2017

Conep:xaHue Kypca peajm3yloT cjieayloime y4yeOHUuKM:

. Vuebnnk:. Xumusa. 8- 9 kmacc: yuel. s oOmeoOpasosar. yupexaeHui/O.C.
I"abpuensn.-3-e uzm., crepeorurt.-M.: JIpoda, 2017.

OCHOBHOI1 1€JbI0 UHIMBUAYAIBHOW aJalTHPOBAHHOW 00pa30BaTEIBLHOM MPOTPaMMBbI
SBJISETCA CO3[aHHE ONTHUMAIbHON KOPPEKLUHOHHO-Pa3BUBAIOIIEH Cpelbl, OOecreynBaroneit
aJIcKBaTHbIC YCJIOBHS U pPaBHbIE BO3MOXKHOCTHU JJIsl TONY4YeHHs] OOpa3oBaHHWsA, BOCIHTAHUS,
KOPPEKIMH HEJJOCTATKOB Pa3BUTHS, colnanu3aimu yuarierocs c 3I1P.

IIcuxosoro-nexarornyeckasi Xapakrepucruka ooyqawommxcs c 3I1P

Kareropus obyuaromuxcs ¢ 3aaep:kkoil mcuxudeckoro passutus (3[IP) — nHambGonee
MHOTOYHCIICHHAs Cpey AeTel ¢ OrpaHUYECHHBIMH BO3MOKHOCTSMH 370POBbSl M HEOIHOPOAHAS
[0 COCTaBy Ipylna MKOJbHUKOB. Cpeny MPUYMH BO3HUKHOBEHHUS 3aJIEPKKH ICUXUYECKOTO
pa3BUTHUS - OpraHudeckas W/uiu (yHKIHMOHAIbHAS HEJOCTaTOYHOCTh ILIEHTPATbHOM HEPBHOU
CUCTeMbI, KOHCTHTYIIHOHAJbHbIE (DAaKTOPBI, XPOHUYECKHE COMATHYECKHE 3a0oJeBaHUS,
HeONIaronpusTHbIC YCIOBUS BOCIHMTAHUA, TICUXUYECKass U colMaibHas nenpuBanus. [logoGHoe
pazHooOpa3ue  ATHOJOTHMYECKUX  (aKTOpOB  OOYCIOBIMBAaeT 3HAYUTENBHBIN  AHANa3oH
BBIPOKEHHOCTH HAPYIIEHHWH — OT COCTOSHUM, MPUONMKAIONIMXCS K YPOBHIO BO3PACTHOMU
HOPMBI, IO COCTOSIHUH, TPEOYIOIINX OTTPAHUUEHUS OT YMCTBEHHOM OTCTaJIOCTH.

Bce oOyuatommecss ¢ 3IIP ucnbITHIBalOT B TOM WIM WHOW CTENEHU BbIPAXKECHHBIE
3aTpyJHEHHS] B  YCBOGHHMM Yy4YEOHBIX TMporpaMM, OOYCIOBICHHBIE HEJIOCTATOYHBIMU
MO3HABATEIbHBIMU  CIIOCOOHOCTSAMH, a  Takke  CHeHu(UIEeCKUMH  paccTpoiicTBaMu
TICUXOJIOTUYECKOTO Pa3BUTHS (IIKOJBHBIX HABBIKOB, PEYH U JIp.), HAPYIICHUSIMH B OpPTaHU3AINH
JeSITeNFHOCTH W/WIH TIOBeIeHUs (AMOIIMOHANBHOUN cephl). OOmmMH 171 BCEX 00yJaroNInXCs C



3[IP sBAsIOTCS B pa3HOM CTENEHHM BBIPAKEHHBIE HEIOCTATKH B (POPMHPOBAHMHU BBICIIUX
NCUXUYECKUX  (YHKIMH, 3aMeUICHHBIH TeMn JuO00  HEpaBHOMEPHOE  CTAHOBIICHHUE
II03HABATEIbHON EATEIbHOCTH, TPYAHOCTU MPOU3BOJIBHOM caMoperyisiuuu. /locratouHo yacto
y 00y4aromMXcsi OTMEYAIOTCSI HAPYILIEHUSI PEYEeBOM M MEJIKON pPyYHOH MOTOPHKH, 3pUTEIHHOTO
BOCIIpDUATHSL U TPOCTPAHCTBEHHOW OPUEHTUPOBKH, YMCTBEHHOH pabOTOCHOCOOHOCTH U
SMOLIMOHAIBHOH chephl.

Hetu ¢ 3P minoxo 3anoMuHaoT HHGOPMAIHUIO, IIOTOMY YTO 00BEM MX KPATKOCPOYHOU U
JOJITOBPEMEHHOM IMaMATH OrPAHUYEH, €CTh HapyLICHUs MEXaHWdecKou mamsatu. Hx
BOCIIOMMHAHHUSI OTPHIBOYHBI, HEMOJIHBI, TOJIBKO UYTO BBIYYEHHBIH YpOK, OBICTPO 3a0bIBaeTCH.
[Inoxas mamMsaTh MeLIAeT BO BpEMS 3aHATUS: HAIpUMEpP, TAKOMY PEOEHKY MPUXOIUTCS OCTOSTHHO
HallOMHMHATh YCJIOBUS 3aJjaud WIM [IPaBUIIO, OH IyTaeT CJoBa U T. JI.

UM Tpebyercss Oousblie MONBITOK, YTOOBI 3allOMHHUTH YTO-TO, MOATOMY HEOOXOIUMO
MHOTOKpaTHO€ MOBTOpeHue HoBoW uHpopmaiuu. Ilpu ee BocmpousseneHun pedenky c 3I1P
TaK)Ke HYXHO OOJIbIIIE BPEMEHH, TaK KaK OH JIOJIr0 NOJI0MpaeT HYKHbIE CJIOBA.

N3-3a myoxoil mamMsiTU O MHOTHX TpeAMETax, MOHATUSX, sBIeHUsX y naereil ¢ 3IIP
CKJIa/bIBaeTcsl (parMeHTapHOE IMpe/acTaBieHue: oO0mias KapTHMHKa €CTb, HO 4acTb KyCOYKOB
MO3auKH OTCYTCTBYET.

Jloka3aHO, 4TO HarjsAHBIA MaTepHall YCBAWBAE€TCS HAMHOTO JIydlle, YEM CIIOBECHBIN,
MO3TOMY TpU OOBSICHEHHH HEOOXOJMMO HCIOJIb30BaTh PHUCYHKH, TPOCTHIE CXEMBI,
uHporpadpuxy.

[Ipu 3IIP pebeHky TpyaHO IOJTO yAEpKMBaThb BHUMAaHHE Ha OJHOM IpeIMETe WM
3aHSTHH, OH MOCTOSIHHO Ha YTO-TO OTBJIEKAETCS. YUUTENs 4YacTO €ro pyrarT 3a HEyCHIUYHUBOCTh
1 OOJITOBHIO HA YPOKE, HECITIOCOOHOCTD BBIMOJIHUTH 3aJJaHUE /10 KOHIIA.

UToOBI crenath 3aHATHSA B IIKOJE M Joma Oosiee d3PGEKTUBHBIMA M WHTEPECHBIMH IS
pebcHKa, HEOOXOJAMMO OpraHM30BbIBAaTH WX TakK, 4YTOObI OblIa YacTas CMEHa BHUJOB
NeaTenbHOCTH. B KoMHare, rie peOeHOK YYUT YPOKHM HE JOJDKHO OBITh HMKAKMX BHELIHUX
pasapaxxuTesel — KOMIIBIOTEpa, paayo, TEIEBU30PA.

OOpa3Hoe MBIIUIEHHE y TAKUX JAETeH HapylleHO, TO €CTb OHM HE MOTYT NpEACTaBUThH
JIeTalbHO KOHKPETHYIO CUTYAIUIO WM NIPeaMET B yMe. AGCTpaKTHOE MbIIUIEHUE (OTBJICYEHHBIN
MOMCK pEIICHUs MpoOaeMbl, CIOCOOHOCTh B3IVISIHYTh Ha CUTYAIMIO B II€JIOM, He oOpamiasch K
ONBITY, OpraHaM 4YyBCTB) M JIOTMYECKOE MbIIUIEHHE (YMEHHME BBICTPAMBATh IPUYHUHHO-
CJICZICTBEHHBIE CBSI3H, IPUMEHS U aHAIM3UPYs 3HAHM, NOJy4YEeHHbIE paHee) paboTaroT TOJbKO,
eciii peOeHKa HalpasJIsieT B3pOCIIbIi — yUUTeNb, POAUTENb.

CamocrosTenbHO  peOEHOK HE  MOXET CAelaTh  Kakoi-ro  oOmwuid  BBIBOJ,
KJaccu(puIpoBaTh UH(OPMALIMIO, BBIICIUTh OCHOBHBIE IPU3HAKH IIPEIMETOB, CPABHUTh, HAUTH
paznuuus 1 olliee MeXAy HUMU, HalTH CBSA3b U T. .

B smonmoHanbHO-B0IEBOM chepe BeTpeyaroTes CleAYIONe HapyIeHHSL:

- IIOCTOSIHHBIE PE3KHE Nepenaibl HACTPOEHUS;

- BHYILIAEMOCTbh, OBICTPO MOMAJaeT MO/ BIUSHUE JPYTUX;

- 4aCThI€ IIPOSIBICHUS arPECCUH, BCIIBIIIKY T'HEBA,

- MIOBBIIIEHHAs! TPEBOXKHOCTD, CTPax;

- HU3Kas CaMOOIIEHKa, HEYBEpEHHOCTh B ce0e€;

- HE JKeJIaHHe 4TO-TM00 C/eNaTh;

- HECIOCOOHOCTh K CAMOCTOSITETIbHBIM JIEHCTBUSIM;

- TUIIEPAKTUBHOCTB;

- HEpeIKO COBEPIIAET IMOCTYNKH, HAaXOJsIChb B CHUJIBHOM BO30YXIE€HUH, B COCTOSHUH
addexra.

Takum oOpazom, oOyuast pebenka ¢ 3IIP memarory HeoOXoAMMO HUMETH OIpee/ICHHbIE
YCTaHOBKH, a TAK)K€ MCIOJIb30BaTh HA YPOKaX pa3InUHbIe (POPMBI.

OcobenHoctu mcuxuueckoro pasutusi aereit ¢ 3IIP, mpexxae Bcero HemocTaTouyHas
C(OPMHUPOBAHHOCTh ~ MBICIUTENBHBIX  OMNEpalii,  00yCIaBIMBAIOT  JIOTIOJIHUTENIbHBIE
KOPPEKIIMOHHBIE 331a4y, HAIIPABJICHHBIE HA PAa3BUTHE MBICIUTEILHON U PEUEBOM AEATEIBHOCTH,



Ha TOBBIIIEHUE MO3HABATEIbHON AKTUBHOCTH HETEH, HA CO3JIaHHE YCIOBUH JUISi OCMBICICHHUS
BBITIOJTHAEMON y4eOHOH paboThl. B cBs3M ¢ 0COOEHHOCTSAMH MOBEACHUS U JIEATEIBHOCTH ITUX
ydamuxcs (pacTopMOKEHHOCTh, HEOPTaHM30BAHHOCTH) HEOOXOJUM CTPOKANUIIMIA KOHTPOJIb 32
COONIFOJICHMEM TPaBWJI TEXHHKH OE€30MacHOCTH MpPHU MPOBEIECHUH J1a0OpAaTOPHBIX ONBITOB B
XMMUYECKOM KaOMHETE, BO BpeMs SIKCKypCHid. bombiioe 3HaueHne A1l MOJTHOLEHHOTO YCBOCHHS
y4eOHOTO Marepuaja Mo XUMHHA NPHOOpeTaeT omopa Ha MEXIPEAMETHBIC CBSI3U BOIIPOCOB,
M3y4aeMbIX B JaHHOM Kypce, C TaKUMU YYeOHBIMH TpEIMETaMH, KaK TPHUPOJIOBEICHHE,
reorpadusi, ¢pusnka, omonorus. [1o3Bosss paccMaTpuBaTh OMH M TOT K€ Y4eOHBIN MaTepual ¢
pasHBIX TOYEK 3pPEHHS, MEXKIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JYYIIEeMY OCMBICICHHIO,
0o0J1ee IPOYHOMY 3aKpPEIUICHUIO TIOTyYeHHBIX 3HAHUH U MPAKTUYeCKUX yMeHuH. [Ipu moaroroBke
K ypOKaM y4YHTeNb JOJDKEH TMperycMOTpeTh (OPMHUpPOBAHHME Yy YYaIIMXCS YMEHUH
aHAJIM3UPOBATh, CPaBHMBATh, 0000IIATh HM3ydaeMbld MaTepuall, IMJIAHHUPOBATh IPEICTOSIIYIO
paboTy, OCYIIECTBISATH CAMOKOHTPOJIb.

Heo0OxonumMo MOCTOSIHHO CHEIUTh 3a IMPaBWIBHOCTBIO PEUEBOTr0 0(GOpMIIEHHUS
BBICKA3bIBaHUN ydammuxcs. TpyaHOCTH, UCTbIThIBaeMble neTbMH ¢ 3[IP mpu u3ydeHun xumuu,
00yCIIOBUJIM HEKOTOpPbIE M3MEHEHHUs, KOTOpPhlE BHECEHBI B 00111€00pa30BaTEeNIbHYIO IPOrPAMMY:
BBIJIEJICHO JIOMOJHUTENIBHOE BpeMs Il M3ydeHHs HamOoJjiee Ba)KHbIX BOIPOCOB, IMOBTOPEHUS
MPONHJICHHOTO MaTepuaia, OTpaOOTKH HAaBBIKOB HAMMCAHHUSI XUMUYECKHX (HOPMYT U ypaBHEHUI;
HEKOTOpbI€ TEMBI JIJaHbl B 0O3HAKOMHUTEIBLHOM IIJIaHE; OT/EIbHbIE TEMBI U JIaOOPATOPHBIE OTBITHI
YIPOIIEHBI JINO0 BOOOIIE HCKIIIOUEHBI U3 U3YUEHHUS.

B 8 kmacce ywamiuecss BIEpBBIE 3HAKOMSATCS C XUMUYECKHUMH TMOHATUSAMHU. Tema
«[lepBoHauanbHbBIe XUMUYECKUE TOHATHUS» MPEICTABISET 0COOYI0 3HAYMMOCTb, TaK KaK 3/1€Ch
3aKyajpiBaeTca PyHAaMEHT JaHHOW yueOHOW MUCIUIUIMHBI — YCBAaWBAIOTCS XUMUYECKHE 3HAKH,
coctapiieHue GopMys BEIIECTB, XUMUYECKHE YpaBHEHUS, TUIIbl XUMUUYECKUX pEaKLnid, CTpPOECHUE
BemecTBa. M3ydeHuwe HToil TeMbl BbI3bIBaeT y ywamuxcs c¢ 3I[IP Oonbmme 3aTtpyaHeHUS,
O0COOEHHO TaKHe€ BOIPOCHI, KaK COCTaBJeHHE (OPMYJT BELIECTB, THMBl XMMHUYECKUX DPEAKIIH
(TUTOXO  pa3MUYaloT TUM PEaKIUU 3aMelleHus W oOmeHa). VIMEHHO TO3TOMY CYIIECTBEHHO
YBEJIMYUBAETCS BpeMsl U peanus3yeTcsl yepe3 MHAWBHUIYaIbHYIO paboTy. PekoMeHayeTcs: Takxke
BBIJICNUTH JTOTIOJHUTEIbHOE BpeMsi Ha u3ydeHue TeMbl «O00011eHne cBeleH!il 0 Ba)KHEHIINX
KJIacCaxX HEOPraHWYECKUX COCAMHEHUN», TAK KaK OHAa MOATOTaBIMBAET NEPEXO] K MOCIEAYIOEN
BaKHOU Teme — lleproanueckuil 3aKOH U MEPUOTUYECKAS] CUCTEMA XUMUYECKUX 3J1€MEHTOB /1.
W. MengeneeBa, a Takke sIBIIIETCS OCHOBOW JUIsl M3ydeHUs: Kypca xumuu B 9 kiacce. Ocoboe
BHMMaHHE oOpamjaercs Ha OTPadOTKYy HOMEHKJIATypbl OKCHUIOB, KHCIOT M COJied, Ha
COCTaBJICHUE XMMHUYECKHX YpPaBHEHMH IO CBOMCTBAM YKa3aHHBIX KJIACCOB HEOPTraHUYECKUX
COCIMHEHUI, HAa YCTAHOBJIICHHE TI'E€HETUYECKON CBS3M MEXKAY HUMHU IIyT€M TPEHUPOBOUYHBIX
ylpaxHeHH. B 03HaAKOMUTEIHLHOM IIJIaHE PEKOMEHTyeTCs JaBaTh CJIEAYIOIINE TeMbI (BOIPOCHI):
MOHATHE O KaTajJu3aTope, COCTaB BOJIbl, B3aUMOJACHCTBUE WIENOYEH C OKCHUAAMHU HEMETAIIOB,
conu (maercss TOJBKO oOIlee ompeaeseHHe), COCTaB aTOMHBIX flep, MOHSATHE 00 H30TOmaX,
MOHATHE 00 OKHCIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX (HAeTCsd TOJBKO OMpeeNieHuE),
HMOHHBIE aTOMHbIE U MOJIEKYJIIPHbIE KPUCTAUIMUECKUE PEIIEeTKU. VICKIIIOUeHNI0 U3 MPOTrpaMMbl
MoJJIe)KaT Takue Hamboyiee CIIO0XKHBIE TeMbl (BOMPOCHI), KaK 3aKOH IOCTOSIHCTBA COCTaBa,
KOJIMYECTBO BEILIECTBA; MOJb — €IMHHUIIA KOJMYECTBA BELIECTBA; YMCIO ABOTaJpo; MOJISIpHAs
Macca, pacyeTHbIe 3a7aud Ha BBIYHMCIEHHE MacChl OJHOTO M3 BEIIECTB MO XWMHYECKOMY
YpaBHEHUIO; MOJISIpHBIM 00BEM Tra3oB; 3aKOH ABOTAJpO; OTHOCHTEIbHAS IIOTHOCTh Ta30B,
pacyeTHble 3a/Jayd  C HUCIOJb30BAHMEM COOTBETCTBYIOIIMX MOHSATHI; MaccoBas JI0JIs
pacTBOPEHHOTO BeIIecTBa; MpakTuyeckas pabora «lIpuroroBieHue pacTBOpoOB coliel ¢
OTPEICIEHHON JI0JI€M pPacTBOPEHHOIO BEUIECTBA»; XUMHUYECKHE DIIEMEHTBI, OKCHIBl U
TUAPOKCUIBI KOTOPBIE MPOSBIIAIOT aM(POTEPHBIE CBOMCTBA» U COOTBETCTBYIOIIMA TaO0OPaTOPHBIN
onbIT. BricBOOOIMBIIIEECS BpeMs, TaK K€ KaK M PE3epBHOE, MCIOJIB3YETCs MO0 YCMOTPEHUIO
YUUTENs, KOTOPbI MOXET O0OOCHOBAHHO BHOCHUTH M3MEHEHHs B paclpeieiieHHe BPEMEHHM Ha
W3y4YEHUE OTHENIbHBIX TEM, H3MEHSTh IMOCIEI0BATEIbHOCTh PACCMAaTPUBAEMBIX BOIPOCOB B
npenenax ofHoil yueOHOW Tembl. [Ipu mpoBeneHuu 1abGOpaTOpHON PabOTHI KaKIbIA ee ATarl



BBITIOJTHAETCS YYAIIIMHCS BMECTE C YUUTENIEM | 10| eT0 pyKoBoACTBOM. Ha jocke 00s13aTénpHO
BBIBEIIMBAIOTCS MPaBHJIa TEXHUKH OE30MacHOCTH, COOTBETCTBYIOIIME TAaHHOMY BUIY paboOTHI,
JaeTcsl mpaBUJIbHAA 3amuch (HOPMYNBI M yKas3bIBaeTcs Ledb MpoBeaeHHus pabotsl. Ilocnemnee
CIOCOOCTBYET OCO3HAHMIO YYAIIUMUCS BBIMOJIHAEMBIX JICHCTBUHA M TMOJYYEHHOTO pe3yJbTara.
OcCTaBnATh y4eHHMKA ISl MPOBENEHHSI CaMOCTOSATEILHONW MPAaKTUYECKOH paboThl 6e3 KOHTPOIsS
YUUTENS] HEIOIYCTUMO.

2. IINTAHUPYEMBIE PE3VYJIBTATbBI U3YUEHUSA YYEBHOT'O
HPEIMETA «XHUMMUSA»

JInuHOCTHBIE YHHBepcaJIbHbIe YUeOHbIe AelicTBUS

B pamkax KOTHUTHBHOIO KOMIIOHEHTa OyyT c(hOPMUPOBAHBI:

* HCTOpUKO-Teorpaduyeckuii 00pa3, BKIOYAs MPEACTaBICHUE O TEPPUTOPHUH U I'PAHULIAX
Poccun, €€ reorpaduueckux OCOOCHHOCTSIX, 3HAHHE OCHOBHBIX HCTOPUYECKHX COOBITHUH
pa3BUTHUSL TOCYAAPCTBEHHOCTH M OOIIECTBa; 3HAHWE UCTOPUM M Teorpaduu Kpas, €ro
JOCTH>KEHHUM U KyJIbTYPHBIX TPAIULUH;

* 00pa3 couMaIbHO-MOJUTHYECKOTO YCTPOICTBA — MPEICTABIEHUE O TOCYJapCTBEHHOMN
opranuzanuu Poccun, 3HaHHE TOCYJapCTBEHHON CHMBOJIMKH (TepOd, ¢uar, TMMH), 3HaHHE
roCy/1lapCTBEHHBIX MPA3THUKOB;

* 3HaHue noJjoxkeHud Konctutynuu P®, ocHOBHBIX MpaB M 00S3aHHOCTEW rpakJaHUHA,
OpHEHTAIMs B IPaBOBOM MIPOCTPAHCTBE FOCYIapCTBEHHO-001IECTBEHHBIX OTHOILIEHUIA;

* 3HaHME O CBOEH 3THUYECKOW MPUHAAJIC)KHOCTH, OCBOCHHME HAlMOHAJIBHBIX IEHHOCTEH,
TpaauLUil, KyJbTyphl, 3HAHUE O HapOoJiaxX U ATHUYECKUX rpynnax Poccuu;

* OCBOEHHE OOLIEKYIbTYpHOTO Hacieaus Poccun 1 001eMUpPOBOro KyJIbTYpHOTO HACIIEANs;

* OPUCHTALUSA B CUCTEME MOPAJIBHBIX HOPM M LIEHHOCTEH U UX MEpapXH3alys, TOHUMaHue
KOHBEHIIMOHAJIBHOT'O XapaKTepa MOPaJH;

* OCHOBBI COLIMATIbBHO-KPUTUYECKOTO MBIIIJICHNS, OPUEHTALUS] B 0COOEHHOCTSIX COLIMAIbHBIX
OTHOLIEHUH M B3aMMOJEHCTBUM, YCTaHOBJICHHME B3aMMOCBS3U MEXIY OOLIECTBEHHBIMH U
MOJIMTUYECKUMHU COOBITUSIMU;

* DKOJIOTHYECKOE CO3HAHMWE, IIPU3HAHME BBICOKOW IEHHOCTH JKM3HM BO BCeX €€
IIPOSIBJICHUSX; 3HAHUE OCHOBHBIX IIPUHILIMIIOB M IPAaBWJI OTHOLICHMS K IIPUPOJIE; 3HAHHE OCHOB
3I0pOoBOro oOpa3a >KM3HM M 370pOBbecOEperaroluX TEXHOJIOIMH; IpaBWJl IOBEICHHUS B
Ype3BbIYANHBIX CUTYALHSX.

B pamMkax HeHHOCTHOI0 ¥ SMOIUOHAJIBHOI0 KOMIIOHEHTOBOYAYT ¢hOPMHUPOBAHBI:

* IpaXIaHCKU MaTpUOTU3M, J1I000Bb K PoiMHe, UyBCTBO rOpPIOCTH 32 CBOIO CTpPaHY;

* YBaXXCHHME K UCTOPHUH, KyJIbTYPHBIM U HCTOPUYECKUM ITaMATHUKAM;

* SMOLMOHAJIBHO NOJIOKUTENBHOE IIPUHATHE CBOEH ITHUUECKONW UAECHTUYHOCTH;

* yBOXXCHME K JpYTMM HapoaaM Poccum um MuUpa M NOpUHATHE HUX, MEXITHUYECKAs
TOJIEPAHTHOCTb, TOTOBHOCTb K PABHOIIPABHOMY COTPYJHHYECTBY;

* yBA)KEHME K JIMYHOCTM U €€ JIOCTOMHCTBAM, J0OpoKenaTreabHOe OTHOLIEHHEe K
OKpYKaroIlUM, HETEPIIUMOCTH K JIFOOBIM BUJAM HAaCUJIMSI U TOTOBHOCTb IPOTUBOCTOSITH UM;

* yBa)K€HHE K ILIEHHOCTSIM CEMbH, JIOOOBb K NPUPOJE, NMPU3HAHHME IIEHHOCTHU 3J0POBbBS,
CBOETO M JPYTHX JIFOJEN, ONITUMU3M B BOCIIPUATHN MUDA;

MOTPEOHOCTh B CAMOBBIPAKEHUH U CAMOPEAJIN3aINH, COLMAIIbHOM ITPU3HAHUM;

* IO3UTHUBHAs MOPAJIbHAs CaMOOLIEHKAa M MOpPAJIbHBIE YyBCTBA — YYBCTBO T'OPIOCTH IIPU
CJIENOBaHUM MOPAJIBbHBIM HOPMaM, IIEPEKUBAHUE CThIIa U BUHBI [TPU UX HAPYLICHUH.

B pamkax 1esiTe IbHOCTHOTO (IIOBEeJeHYEeCKOr0) KOMIOHEHTAa OyayT c()OpMHPOBAHBI:

* TOTOBHOCTh M CHOCOOHOCTh K YYacTHIO B IIKOJBHOM CaMOYIpPAaBJICHUHM B IMpeaenax
BO3PACTHBIX KOMIETEHIUH (I€KYpCTBO B IIKOJIE M KJIACCe, YUaCTHE B JIETCKMX M MOJIOJEKHBIX
0OI11eCTBEHHBIX OPraHU3aIMX, IIKOJIBHBIX U BHEIIKOIBHBIX MEPOIIPHUSITHUSAX);

* TOTOBHOCTb M CIIOCOOHOCTD K BBITIOJTHEHUIO HOPM M TpeOOBaHMM MIKOJIBHOM XKHU3HH, TpaB
1 00513aHHOCTEH yUeHHUKA;



* YMEHHE BECTH JUAJIOT Ha OCHOBE PABHOIPABHBIX OTHOIICHWN W B3aUMHOTO YBAKEHUS H
MPUHSATHS; YMEHHE KOHCTPYKTUBHO pa3peniaTh KOH(PIUKTHI;

* TOTOBHOCTh U CIIOCOOHOCTH K BBITIOJIHEHUIO MOPAIBHBIX HOPM B OTHOIIICHUU B3POCIBIX H
CBEPCTHUKOB B IIIKOJIC, IOMa, BO BHEYUECOHBIX BUIAX JICATEIBHOCTH;

* MOTPEOHOCTh B YUACTHH B OOIIECCTBEHHOMN JKU3HU OMMKAMIIETO COIMAIIEHOTO OKPY)KCHHSI,
OOIIECTBEHHO TIOJIC3HOU EATEITHBHOCTH;

* YMEHHE CTPOUTH JKU3HCHHBIC TUIAHBI C Y46TOM KOHKPETHBIX COLHATBHO-HCTOPUYCCKHX,
MOJIMTUICCKUX U IKOHOMUYECKHX yCIIOBUH;

* YCTOMYMBBIM NO3HABATEJIbHbIII MHTEPEC M CTAHOBJIEHUE CMBICIOOOpasyrolell QyHKIun
MMO3HABATEIHHOTO MOTHBA,

* TOTOBHOCTb K BBIOOPY IPO(UIBLHOTO 00pa30BaHusl.

Buinycknux nonyuum 6o3mosrcHocms 015 hopmuposausi:

* 8bIPAICEHHOU YCMOUYUBOU YYeOHO-NO3HABAMENbHOU MOMUBAYUY U UHMEPeCd K YUEHUIO;

* 20MOBHOCMU K CAMOO0OPA308AHUIO U CAMOBOCNUMAHUIO,

* A0eK8amMHOL NO3UMUBHOU CAMOOYEHKU U H-KoHyenyuu,

* KOMNEMeHMHOCMU 8 pPeanu3ayull OCHO8 2PANCOAHCKOUUOEHMUUYHOCMU 8 NOCMYNKAX U
oesmenbHOCmu,

* MOpAnbHO20 CO3HAHUSL HA KOHMBEHYUOHAIbHOM YPO8HEe, CHOCOOHOCMU K peuleHuro
MOPATIbHBIX OUNEeMM HA OCHOGe YYEéMano3uyuii Y4acmHuKko8 OulemMmbl, OPpUeHmayuu Ha ux
MOMUBBIU YYBCMBA; YCMOUYUBOE CIe008AHUE 8 NOBEOCHUU MOPATbHBIMHOPMAM U IMUYECKUM
mpebosanuim,

*oMnamuu KAk  OCO3HAHHO20 NOHUMAHUA U  CONEPe’CUBAHUAUYECEAM  OpPYIUX,
gvlpasicaroujelics 8 NOCMYNKax, HanpasileHHvlX Ha NOMOWwb U obecnevenue O1a20NONYHUS.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHUS

BoInyckHUK HAy4YUTCS:

* [IeJIeN0JIaraHrIo, BKIIIOYasi MOCTAHOBKY HOBBIX IieJiell, mpeoOpa3oBaHHE MPAKTUUYECKOM
3aJlauM B MMO3HABATEIbHYIO;

* CaMOCTOSATENIbHO AHAIM3UPOBATh YCJIOBHSI JIOCTIKEHUS II€IM Ha OCHOBE Y4déra
BBIJICNICHHBIX YUUTEJIEM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuale;

* IJITAHUPOBATH YT JOCTHXKEHUS LIETIeH;

* YCTaHaBIIMBATH LIE€JI€BbIE IPUOPUTETHI,

* YMETbh CAMOCTOSITENILHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABIISATH UM;

* IPUHUMATh PEIICHUs B IPOOJIEMHOI CUTyallud HA OCHOBE TIEPErOBOPOB;

* OCYIIECTBJIATh KOHCTAaTUPYIOIIUNA U MPEABOCXUILIAIOIIUN KOHTPOJb M0 Pe3yabTaTy U IO
croco0y AeNCTBUA; aKTyaJIbHbIN KOHTPOJIb HA YPOBHE IMPOU3BOJILHOTO BHUMAHUS,

* aJICKBAaTHO CAMOCTOSITETILHO OIIEHUBATh MPABUIBHOCTDH BBIMOJIHEHUS JEHCTBUS U BHOCUTD
HE0OXOIMMbIe KOPPEKTUBHI B HCIIOJHEHHWE KaKk B KOHIE ACHCTBHs, TaK U MO XOIy €ro
peanuzanuu;

* OCHOBaM MPOTHO3UPOBAHUS KaK MPEABUICHUS OyAYyIIUX COOBITHUIA U pa3BUTHS MpoILIecca.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCA:

* CaMOCMOSAMENbHO CMABUMb HOBble YueOHble yeau U 3a0ayu;

* NOCMPOEHUIO HCUSHEHHBIX NIIAHO8 80 BPEMEHHOU Nepcnekmuege;

* NpU NIAHUPOBAHUU OOCMUNCEHUS Yenell CAMOCMOAMENbHO U A0eK8AMHO YYUmbléamb
VCI08US U CPEOCMBA UX OOCMUNCEHUS,

* 8blOCNAMb  AILIMEPHAMUBHBIE CHOCOObL OOCMUNICEHUs. Yelu U 8vloupams Hauboaee
aghghexmuenwiii cnocoo;

* OCHOBAM camope2ylayuu 6 YYeOHOU U NO3HABAMENbHOU OeamelbHOCmu 6 gopme
OCO3HAHHO20 ~ YNPABIEHUs CBOUM NOGeOeHUeM U  O0esimelbHOCmbl0, HANpAGIeHHOU Ha
oocmudiceHue NoCMagieHHbIX yeel,

* ocywecmensims NO3HABAMENbHYIO peghieKcuio 8 OMHOWEHUU Oelcmeull no peueHur
VUeOHbIX U NOZHABAMENbHBIX 3A0aY,



* A0EKBAMHO  OYEeHUBAMb 0OBLEKMUBHYIO  MPYOHOCMbKAK Mepy  (DaKkmuyeckoeo umu
npeononazaemo2o pacxooda pecypcos Ha peueHue 3a0a4u,

* A0eK6AMHO  OYEHUBAMb CB0U  BO3MOJICHOCMU  OOCMUICEHUS Yeau ONnpeoeréHHol
CILONCHOCMU 8 PA3TUUHBIX CHepax camMOCmOoAmenbHOU 0essmeIbHOCMIU,

* OCHOBAM CAMOPe2YIAYUYU IMOYUOHATLHBIX COCMOAHULL

* npunazamv 8oaesvle YCUNUs U NPeoooaesamv MpYOHOCMUU NPEensmcmeus Ha nymu
docmudiceHus yenel.

KoMMmyHuKaTHBHBIE YHUBEpPcaIbHbIE YUeOHbI€ e CTBUS

BBITTyCKHHUK HAy4IUTCSI:

* YIUTHIBATh Pa3HbIC MHCHHUS M CTPEMUTHCS K KOOPAMHAIMHU PAa3MYHBIX IMO3UIUH B
COTPYIHUYECTBE;

* popMyIMpoBaTh COOCTBEHHOE MHEHHE U TO3UIUIO, ApTyMEHTHPOBATh U KOOPAUHHUPOBATH
e€ ¢ MO3UIUsAMH MapTHEPOB B COTPYIHUUYECTBE MIPHU BBIPAOOTKE OOIIEro PelIeHusi B COBMECTHOM
NEeSITENHHOCTH;

* YCTaHABIIMBATh M CPABHHUBATH PAa3HBIC TOUKHU 3PEHUS, IPESKIC YeM IMPUHUMATEL PEIICHUS U
JieNaTh BBIOOD;

* APT'YMEHTHPOBATh CBOIO TOYKY 3pPEHHUS, CIOPUTh U OTCTaWBATh CBOIO TO3UIIMIO HE
BpaXXJICOHBIM JIJIS1 OTIIIOHEHTOB 00pa3oM;

* 337]aBaTh BOIPOCH, HEOOXOIWMBIEC JUISI OPTraHM3aIlid COOCTBEHHOW JEATEIHHOCTH W
COTPYAHUYECTBA C ITAPTHEPOM;

* OCYIIIECTBJISITHh B3aWMHBIA KOHTPOJb W OKa3blBaTh B COTPYJHHUYECTBE HEOOXOIUMYIO
B3aHMOIIOMOIIIb;

* aJICKBATHO MCIOJIb30BATh PEUb IS TNIAHUPOBAHUS U PETYIISAIIMH CBOEH IEITEIBHOCTH;

* aICKBAaTHO  HCMOJb30BaTh  pEYEBbIE  CpPEACTBA IS PELICHUS  PA3IUYHBIX
KOMMYHHMKATHBHBIX 3ajlay; BJaJe€Th YCTHON M MHUCBMEHHOM peublo; CTPOUTH MOHOJIOTHYECKOE
KOHTEKCTHOE BBICKa3bIBAHUE;

* OPraHu30BbIBaTh U IJIAHUPOBATH YU€OHOE COTPYTHUYECTBO C YUUTEIEM U CBEPCTHUKAMH,
OTpeNeNaTh Hedd U (YHKIMH Y4aCTHUKOB, CIIOCOOBI B3aMMOJCWMCTBHS; IJIAHMPOBATH OOIIHE
crocoObI paboTHI;

* OCYUIECTBJIATH KOHTPOJIb, KOPPEKIIHIO, OLEHKY NEeHCTBUIN MapTHEPA, yMETh yOEK1aTh;

* paboTaTh B IpyIllie — YCTaHABIMBATh paboure OTHOLIEHUs, 3(pPEeKTUBHO COTPyAHUYATH U
CHOCOOCTBOBATh MPOJYKTUBHOM KOOMepaluu; WHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB H
CTPOUTH MPOJAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH;

* OCHOBaM KOMMYHHKaTHUBHO pediiexcuu;

* HCII0JIb30BATh a/ICKBATHHIC SI3bIKOBBIE CPEJICTBA JJISl OTOOPaXKEHUSI CBOMX UYBCTB, MBICIICH,
MOTHBOB H MOTPEOHOCTEH;

* oToOpakaTh B peuu (onucanue, OObsICHEHHE) CO/Iep:KaHNe COBEPIIaeMbIX IEHCTBUI KaK B
(dbopmMe rpoMKOil colMaN3UpOBAaHHON PeUH, Tak U B (hopMe BHYTPEHHEH peun.

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCAL:

* YUUMBIBAMb U KOOPOUHUPOBAMb OMIUYUHbIE OM COOCMBEHHOU NO3UYUU OpY2UX 1H00ell, 8
compyoHuyecmae,

* YUUMBIBAMb PA3Hble MHEHUS U UHMepecyl U 000CHOBbLBAMb COOCMBEHHYI0 NOZUYUIO;

* NOHUMAMb OMHOCUMENbHOCIb MHEHUI U NOOX0008 K peuleHUu0 npooiemsl;

* NPOOYKMUBHO pa3peuiams KOHQIUKMbL HA OCHOBe YYEMAUHmMepecos U NO3UYULl 8cex
V4acmMHUKO8, NOUCKA U OYEHKU aIbIMEePHAMUBHBIX CNocob08 pazpeulenus KOHGIUKmMOos,
00208apuU8aAMbCsl U NPUXOOUMDb K 00UleMy PeuleHUio 8 COBMEeCMHOUOesMeIbHOCMU, 8 MOM HYUCTe
8 cCumyayuu CmoJKHOBEHUsL UHIMEPECO8;

s Opamv  Ha cebs UHUYUAMUBY 6 Op2aHU3ayUU  COBMECmHO200elucmeus (Oenosoe
JUOEPCme0);

* 0Ka3bI8aMb NOOOEPIHCKY U COOelicmeue mem, Om K020 3A8UCUM OO0CMUdICEHUe yenu 6
COBMECMHOU 0esAMeNbHOCMU



* OCYuecmensims KOMMYHUKAMUBHYIO peieKcuio Kak 0CO3HaAHUe OCHOBAHUL COOCIEEHHbIX
oeticmauti u Oeticmsutl napmuepa,

* 6 npoyecce KOMMYHUKAYUU OOCTNAMOYHO MOYHO, NOCI008AMENbHO U NOJIHO Nepeodasams
napmuépy HeobXo0uMy UHDOPMAYUI0 KAk opueHmup 01 ROCMpOeHUs. 0eticmeusl;

s gcmynamo 6 0uanoe, a MakKxice y4acmeosamv 6 KOJIIEKMUBHOM 00CYHCOeHUUu npoonem,
yuacmeoeams 6 OUCKYCCUUU aPSYyMEeHMUpOo8ams C80K NO3UYUIO, 611a0emb MOHON0SUeCKOUU
ouanocuieckol opmamu peuu 8 cOOMEEeMCmeuUu ¢ cpAMMAMUYecKUMY U CUHMAKCUYEeCKUMU
HOpMamu poOHO20 A3bIKA,

* C1e006ams  MOPANbHO-DMUYECKUM U NCUXONOSUYECKUMNPUHYUNAM — OOWeHus U
COMPYOHUYECMEa HA OCHOBE YBANCUMENbHO20 OMHOWEHUs K NAPMHEPAM, 6HUMAHUSL K TUYHOCU
0PY2020,A0€K8AMHO20 MEHCTUUHOCIHO20 BOCHPUAMUSL, 20MOBHOCMU A0EK8AMHO Peazuposams
Ha HYH#CObl Opyeux, 6 UYACMHOCMU OKA3bIBAMbHNOMOWb U IMOYUOHALLHYIO NOOO0EPIHCKY
napmuépam 6 npoyecce00CmuNceHus oowell yeau coOBMeCmHol 0essimeIbHOCMU;

* ycmpaugamuv 3hghekmusHvie epynnogvie 00CyHcoeHus U obecneyusams 0OMeH 3HAHUAMU
MedAHCOY UNeHaMU epYynnbl OISt NPUHAMUSL D PEKMUBHBIX COBMECTMHBIX PelleHUlL

* 8 COBMECMHOU OessmeNbHOCMU YEéMKO (QOopMyIuposamvyeny epynnvl U No36011Amb eé
VUACMHUKAM NPOABTIAMb COOCMBEHHYIO dHEP2UIO O/l O0CMUNCEHUsL IMUX Yelell.

Ilo3HaBaTeIbHBIE YHUBEPCATbHbIE YUeOHbIE el CTBHUS

BBITTyCKHHUK HAyIUTCS:

* OCHOBaM pealln3alliy MPOEKTHO-NUCCIIE0BATEIBLCKOM eI TeTbHOCTH;

* POBOJIUTH HAOTFOICHNE U YKCTICPUMEHT 10T PYKOBOJICTBOM YYHTEJIS;

* OCYIIIECTBJIATh PACHIUPECHHBIH TIOMCK WHMOPMAIMM C HWCIOJI30BAHUEM PECypPCOB
oubnuortex u UnTepHera;

* CO3/aBaTh M MPEOOPA30BBIBATH MOJICITH U CXEMBI JUTSI PEIICHUS 3a/1a4;

* OCYILECTBJIATH BBIOOP HanboJiee F3PPHEKTUBHBIX CITOCOOOB PEIICHUS 3a/1a4 B 3aBUCHMOCTH
OT KOHKPETHBIX YCIIOBHIA;

* 1aBaTh OTPE/ICIICHUE TIOHATHSIM;

* YCTaHABJIMBATh PUYMHHO-CIICJICTBCHHBIC CBSI3H;

* OCYILECTBJIATH JIOTUYECKYIO OTEpAIMI0 yCTAHOBJICHHS pPOJOBUIOBBIX OTHOIICHHIA,
OTpaHUYCHUE TTOHSITHS;

* 000011aTh MOHATHS — OCYIIECTBIISITh JIOTHYECKYIO OIEpalfio Iepexojia OT BHIOBBIX
MPU3HAKOB K POJIOBOMY IOHSATHIO, OT MOHSATHS C MEHBIIMM OOBEMOM K IMOHATHIO C OOJIBIIHM
00BEMOM;

* OCYIICCTBJIATh CpPAaBHECHHE, CEPHAIMIO W KIACCH(PHUKAIUIO, CaMOCTOSTEIbHO BBIOMpAs
OCHOBAHUS ¥ KPUTEPHUH JIJIS YKA3aHHBIX JJOTHYCCKUX OTICpaIlnii;

* CTPOMTH KIACCHU(UKAIIUIO HA OCHOBE JIUXOTOMHUYECKOIO JIeJICHHUs (Ha OCHOBE OTPHUIIAHUSA);

* CTPOUTHh  JIOTHUECKOE  PACCYXJICHUE, BKIIOYAIOIICE  YCTAHOBJICHHUE  IPUYHHHO-
CIEJCTBEHHBIX CBS3€EH;

* 0OBSICHSATD SIBJICHUS, MPOLIECCHI, CBSI3U M OTHOIICHUS, BBISIBIIIEMBIC B X0/I¢ MCCIICIOBAHMS,

* OCHOBaM O3HAKOMHTEJIBHOTO, U3YyUaOIEro, yCBAUBAIOIIECTO U IIOMCKOBOTO YTCHHUS;

* CTPYKTYPHPOBATh TEKCThI, BKJIIOUYAs YMEHHUE BBIICIATH TJIABHOE W BTOPOCTEIICHHOE,
TJIaBHYIO UJICI0 TEKCTa, BEICTPAUBATh MOCIIEI0BATEILHOCTh OMMCHIBAEMBIX COOBITHIA,

Buinycknux nonyuum 603mMoicHOCmb HAYHUMbCAL:

* OCHO6AM pepIeKCUBHO20 YMeHUsL;

* cmasumu npooaemy, apeyMeHmuUposamy e€ aKkmyaibHOCHb,

* CAMOCMOSIMENLHO ~ NPOBOOUMb  UCCAEO08AHUE  HA — OCHOBEHNPUMEHEHUs. — Memooos
Hab00eHUs U IKCnepumMeHma,

* 8bLOGULAMb SUNOME3bL O CEA3AX U 3AKOHOMEPHOCMAX COObIMULL, NPOYECCO8, 00HEKMO8;

* 0P2aHU308bI8AMb UCCIE008AHUE C YEbIO NPOBEPKU CUNOMES,

* Jenamsv  YMO3AKAIOYEHUs  (UHOYKMUBHOe U N0  AHAN02UU)U 8blBOObI HA OCHOBE
apeymeHmayuu.

IIpenmeTHbie pe3yJibTAThI



B nosnasamensnoit cpepe
3uanue (nonumanue):

XUMHYECKON CHUMBOJIMKH: 3HAKOB XUMHUYECKHX JJIEMEHTOB, (DOPMYN XHMHYECKUX
BEIIECTB, YPABHEHUN XUMUYECKUX PEAKLIHIL;

BaXHCHIIINX XHMMHYCCKHX IIOHATHM: BEIICCTBO, XHMHYCCKHM DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJISIpHAs MaccChl, HOH, KATHOH, aHUOH,
XUMHYECKasA CBSI3b, AJIEKTPOOTPHUIATEIBHOCTh, BaJEHTHOCTb, CTEICHb OKHUCIICHMS,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIH 00BEM, pacTBOPBI, OSJEKTPOJHUTHI U
HE3JIEKTPOJIUTBI, AIEKTPOIUTUYECKAS AUCCOLUUALMS, OKUCIUTEIb U BOCCTAHOBUTEID,
OKHCJICHHEC ¥ BOCCTAHOBJICHHE, TEIUIOBOM J(P(PEKT peakiuu, OCHOBHBIC THIIBI
peakuyii B HEOPraHUYECKON XUMMUH;

(hOpMYTUPOBOK OCHOBHBIX 3aKOHOB M TEOPUM XMMHHU: ATOMHO-MOJICKYJISIPHOTO
Y4YEHUs; 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB, IMOCTOSHCTBA COCTAaBa BEIECTB,
ABoranpo; [lepuonnueckoro 3akona /. 1. MeHnneneeBa; TeOpuu CTpOEHUS aTtoMa U
YUYEHUS 0 CTPOCHUH BCIIICCTBA,; TEOpUH 3IEKTPOIUTUYECKOMN
JUCCOLIMAMA U YYEHUS O XMMHUYECKONPEaKIINU.

Ymenuenaszvieamo:

XHUMHYCCKAEIICMEHTHI;
COCIMHEHUS N3YyUCHHBIX KJIACCOB HEOPTaHMYECKUXBEIIECTB;

OpraHWYECKHE BEIIeCTBA M0 WX (GOpMylie: METaH, 3TaH, 3TUJICH, alleTHJICH, METaHOJI,
ATAaHOJI, TIMIIEPHH, YKCYCHAs KHCIIOTa, TIII0K03a,caXxapo3a.

ObvsacHenue:

(bMBUYECKOTO CMBICTIa aTOMHOTO (TIOPSJIKOBOTO) HOMEpa XHMHUUYECKOTO 3JIEMEHTA,
HOMepoB Tpynmbl U nepuona B Ilepuommueckoit cucreme [[. M. MenneneeBa, k
KOTOPBIM 3JIEMEHT MPUHAIJICIKUT;

3aKOHOMEPHOCTEH W3MEHEHUs CTPOCHHS aTOMOB, CBOMCTB AJIEMEHTOB B Ipenenax
MaJlbIX MEepUOJOB U A TpYII, a TaKkKe CBOWCTB 00pa3yeMbIX UMH BBICIIMX OKCHIOB
UTUAPOKCHU/IOB;

CYIIHOCTH IpoLecca IEKTPOIUTUYECKOM IUCCOMallii UPeaKlni HOHHOTO0OMEeHa.

Ymenue xapaxmepuzosamu:
XUMHUYECKHE DJJIEMEHTHl (OT BOJOpPOJA J0 KajlbllMs) HAOCHOBE HUX IIOJIOKCHUS B
[Tepuoauueckoit cucreMe xummudeckux 3eMeHToB JI. 1. MenneneeBa u 0coOCHHOCTEM
CTPOCHHS HXaTOMOB;
B3aHMOCBSI3b MEXy COCTAaBOM, CTPOSHHUEM U CBOMCTBAMH HEOPraHMYECKUXBEIIIECCTB;
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHUIOB, KUCIIOT,
OCHOBaHUH, aM(OTEPHBIX COCTUHEHUM HCOJICH).

Onpeoenenue:

COoCTaBa BCIICCTB I1I0 I/IX(I)OpMy.]IaM;

BaJICHTHOCTH U CTCIICHU OKUCJICHUA 3JICMCHTOB B COCIMHCHUH
BUJIOB XUMHYECKOM CBA3HU BCOCIUHCHUAX,

TUTIOB KPUCTAJUIMYCCKUX PCIICTOK TBEPABIXBCIICCTB,
NPUHAIICKHOCTHU BEUICCTB K OIIPEACIICHHOMY KJIACCY COG,Z[I/IHeHI/II\;I;
THUIIOB XI/IMI/I‘-ICCKI/IXpeaKI_II/II\/’I;

BO3MOKHOCTH TPOTCKAHUSA peaKI_II/II\/’I HOHHOTOOOMEHA.

Cocmaenenue:
cXeM cTpoeHMs aToMoB TniepBelx 20 »snementoB Ilepmoamueckoit cucremst [l
N.Menpeneesa;
(opMys1 HEOPraHUYECKUX COEAUHEHUN N3yYEHHBIXKIACCOB;
YPaBHEHUN XUMHUYECKUXPEAKIIUH.



besonacnoe obpawenue ¢ XaMu4ecKoi Mocy 10 U 1ad0paTopHbIM 000PYAOBAHUEM.
IIposederue Xumuuecko2o sKCnepumMenma.

e TIOATBCPKAAIOLICTO XUMHNYCCKHE CBOICTBa N3Yy4YCHHBIX KJI1aCCOB
HCOPraHNMYCCKUXBCIUICCTB,

e  TOATBEPXKIAIOIIET0 XUMUYECKUM COCTAB HEOPTAaHNUECKUXCOCTUHEHU;
e IO MOJTY4EHHIO, coOupaHuio i pacro3HaBaHUIO
ra3000pa3HBIXBEIIECTB(KUCIOPO,1a,B0I0POIA, YTIICKHUCIIOrora3a,aMMHaKa);
e TI0 OTIPEICIICHUIO XJIOPHI-, CYIIb(DaT-, KapOOHAT-HOHOB H HOHA AMMOHHUS C TIOMOIIIBIO
Ka4eCTBEHHBIXPEAKIUI.
Buiuucnenue:
e MacCOBOH JOJU XMMHYECKOTO 3JIEMEHTA M0 (OpMyJie COCTUHECHHUS;
e MacCOBOH JOJHU BEIIECTBA BPACTBOPE;
e MAacchl OCHOBHOTO BEIIECTBA M0 U3BECTHON MaCCOBOM JI0JI€ TPUMECE;
e 00BEMHOM JOJIM KOMIIOHEHTA I'a30BOMCMECH;
e KOJMYECTBA BEIIECTBA, 00bEMa MJIM MACCHI BEIIECTBA 10 KOJMYECTBY BEIIECTBA, 00BEMY

WJIM Macce PeareHToB UJIU NPOJYKTOB PEAKIUH.
Hcnonb3oBanne mnpuOOpPETEeHHBIX 3HAHUW M yMEHUH B MPAKTUYECKOM JEsITeNbHOCTH U
ITOBCETHEBHOM KU3HHU:

e i 0€30MacHOTO OOpaIleHUs C BENIECTBAMHM U MaTe€pUajlaMu B MOBCEIHEBHOMN JKU3HU U
FpaMOTHOI‘O OKa3aHUusid HCpBOfI IIoMo1Iu HpI/I OXKorax KHucCJIoTaMH1 HUIICJI0OYaMU,
e I5100BACHEHUSAOTACIbHBIX(DAKTOBUIIPUPOAHBIXSIBIICHU;
e U KPUTHYECKOU OIEHKH MH(GOPMAIIMH O BEIECTBAX, UCTIOJIb3yEeMbIX BOBITY.
B 1eHHOCTHO-OpUEeHTAUMOHHOM cdepe

AHanu3z u oyenxa MOCIEACTBUH I OKPYXKAIOIIEH cpeibl OBITOBON M MPOU3BOICTBEHHOM

NESTETFHOCTH YEJIOBEKA, CBSI3aHHOM CIIOJydEHUEM M TIepepad0TKOMBEIICCTB.
B Tpynosoii chepe

IIposedenue onepayuii ¢ UCTIOIH30BAHKEM HArpeBaHUs, OTCTAaWBaHMS, (PHIIHTPOBAHUS,

BBITTAPUBAHMUS; TIOJYYEHHUS, COOMPAHHMS, pACIIO3HABAHUS BEIIECTB; U3TOTOBJICHUS MO IeIeh

MOJIEKYII.
B cdepe 0e30nacHOCTH KM3HEAESATEIbHOCTH
e Cobnroodenue ipaBu TEXHUKH 0€301acHOCTH npu MIPOBEJICHUU

XUMHUYECKOTOOKCIICPUMEHTA,
® OKas3aHue nepBoﬁ IIOMOIIIH IIPHU OKOr'ax, Mope3ax U XUMHYCCKUXTpaBMax.

I1I. COAEP KAHUE YYEBHOI'O ITIPEIMETA «XUMMUS»
8 ki1ace

Bsenenue.

IIpenmer xumuu. Meroabl NO3HAHUMA B XUMHUHM:  HAOIIOAEHUE, HKCIEPUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHUYECKOW UHpOpMaluu, ee I[OoJIydeHHe, aHaau3 |
IIPEACTABIICHUE €T0 PE3YIbTATOB.

[ToHsiTHE O XMMHYECKOM 3jIeMeHTe M (opMax €ro CyuiecCTBOBaHUS: CBOOOJHBIX aToMax,
IIPOCTBIX M CJIOKHBIX BELIECTBAX.

[IpeBpamenus BemecTB. OTIMYME XMMMYECKMX peakuui oTduznyeckux sBieHuil. Poib
XMMUH B J)KU3HU YeloBeKa. XeMopuiaus nxeMopoous.

KpaTkue cBeneHus U3 UCTOpPUM BO3HUKHOBEHHUS U Pa3BUTHS XUMHH. POjb OTEUECTBEHHBIX
YUYEHBIX B CTAaHOBJICHMH XMMHUYECKOW Hayku — paboTsl M. B. Jlomonocoa, A. M. byrtieposa,
. . Menaeneena.

XMMHYECKasICUMBOJIMKA. 3HAKUXUMHUECKUXJIEMEHTOBUIIPOUCXOKAEHUE  MX  Ha3BaHUIL.
Xumuueckue Qopmynsl. HWuaekcsl u  koapduuueHTsl. OTHOCHTEIbHbIE aTOMHAs H
MoOJIeKyJIsipHas Macchl. lIpoBeneHue pacueToB MaccOoBOM JOJM XHMHMYECKOTO DJIEMEHTa
BBEIIECTBE HA OCHOBE €ro(opMyIIbl.



IIepnoanueckas cucrema xumudeckux 3ieMeHToB [I. I.Menneneesa, ee CTpyKkTypa: Majble
u 0oJIbIIIKE MEePHUO/IbI, TPYIIIIBI u
noarpynmsl. [leproqudeckascucTeMakakCIIpaBOYHOCTIOCOOMEUTSI  TMOJMYYCHUST  CBEICHHH O
XUMHUYECKHUXAJIEMECHTAX.

Jemoncrpanuu. Monenu (mapoctepxaeBbie U Crioapra—bpurieda) pa3iInyHbIX MPOCTHIX
U CJIOKHBIX BellecTB. KouleKuus CTEeKISHHOW XUMUYECKO nocyasl. Komiekuusa MaTtepuanoB 1
W3/EeIMI U3 HUX Ha OCHOBE aJIOMMHMS. B3aumoneicTsre MpaMopa ¢ KHCIOTOW U IIOMYTHEHHUE
H3BECTKOBOM BOJBI.

JladbopaTopHbleonbIThbl. CDaBHEHUECBONCTBTBEPIBIXKPUCTATIINYECKUX BCIIECTB u
pactBopoB. CpaBHEHHE CKOPOCTH HCHApPEHUs BOJbI, OJICKOJOHA W STUJIOBOTO CIHPTA C
GWIBTPOBANBHOM Oymary.

ATOMEBI XUMHUYECKHX 3JICMEHTOB

AToMBI Kak (opma CYIIECTBOBAHUSA XHUMHYECKHX 3JIeMEHTOB. OCHOBHBIE CBEICHHUS O
CTpO€HMHM aToOMOB. Jloka3zaTtenbcTBa CIOKHOCTH cTpoeHust artomoB. OmbiTel Pesepdopra.
[lnanerapHast MOJIETIb CTPOEHUS AaTOMA.

CocraB aTOMHBIX Si7Iep: TPOTOHBI, HEUTPOHBL. OTHOCUTENBHASL aTOMHAsI Macca. B3aumMocBsi3b
MIOHATUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsI Maccay.

N3menenue yncia mpoTOHOB B siipe aToMa — 00pa30BaHNE HOBBIX XUMUYECKUX DJIEMEHTOB.

N3menenne uuncia HEHTPOHOB B siApe atomMa — oOpazoBaHue M30TOmNOB. CoBpeMeHHOE
ONpEICIICHUE TOHITUS «XUMUYECKUI 3JeMEHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHYECKOT'0 dJIEMEHTA.

OnekTpoHbl. CTpPOEHUE JIIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHX 3JIEMEHTOB MaslbIX
nepuoioB. [ToHsATHE O 3aBEPILIEHHOM JIEKTPOHHOM YPOBHE.

[Tepuonnueckas cucrema xumudeckux anemeHToB JI. . MenaeneeBa U CTpOCHUE aTOMOB:
(bM3UYECKUi CMBICH MOPSIKOBOTO HOMEpPA JIEMEHTa, HOMEpa IPYIIbI, HOMepa MepHo/ia.

H3menenue qrcliia 3JIEKTPOHOB Ha BHEIITHEM AIEKTPOHHOM
YpPOBHEATOMaXUMHUECKOTOIEMEHTa—O00Pa30BaAHUETIONOKHUTEIIBHBIX U OTPUIATEIBLHBIX HOHOB.
Honsl, 0OpazoBaHHBIE aTOMaMU METAJUIOB M HeMeTauIoB. [I[pUuruHbI N3MEHEHHSI METAIUNTHYECKUX
W HEMETAJUTMYECKUX CBOWCTB B mepuojax u rpynmnax.O0pa3oBaHne OMHAPHBIX COCTUHEHUM.
[Tonsatue 006 woHHOW cBs3u. Cxembl oOpa3oBaHHMs HMOHHOW CBs3U. B3aumojeicTBue
ATOMOBDJIEMEHTOB-HEMETAIIJIOB MKy CO00 — 00pa3oBaHUE IBYXaTOMHBIX MOJICKYJI MPOCTHIX
BemiecTB. KoBajeHTHas HeNoJsipHas XUMUYECKas CBSI3b. OJIEKTPOHHBIE U CTPYKTYpPHbIE
hopmyIIbI.

B3aunmogelictBue aToMOB HEMETAIOB MEXAy Cco0oil — oOpa3oBaHWe OWHAPHBIX
COCJIMHEHUI HEMETAJIOB. DJIEKTPOOTpULIaTesIbHOCTh. KoBanieHTHas noJisipHas cBsizb. [lonsatue o
BAJICHTHOCTH KaK CBOWMCTBE aTOMOB OOpa30BBIBaTh KOBAJICHTHBIC XHUMHYECKHUE CBSI3H.
CocraBnenue popmyn OMHAPHBIX COEIMHEHUN MO BalleHTHOCTU. Haxosk/ieHue BaJIeHTHOCTH IO
dbopmMyne OMHAPHOTO COEAMHEHUS.

B3aumoneicreue aTOMOB METaJIJIOB MEXK Y cobon —
00pazoBaHUEMETAINTNYECKUXKPUCTALIOB. [IOHSITHEOMETAIIITUYCCKOMNCBS3H.

JdemoncTpaunu.MoaennaToMOBXUMUYECKUXAJIeMeHTOB. [ lepuoanueckas cucTeMa
xumuueckux 3nemeHToB [1. . MenaeneeBapa3nuyabixpopm.

JlabopaTopHble onbIThl. MoienupoBaHue NPUHIIMIA IEHCTBUS CKAHUPYIOIIETO
MUKpocKoma. M3rotoBiaeHune Moaeneil MoieKya OMHApHBIX XUMUYECKUX COCTUHEHH.
N3rorosnenue MoIenu, WIUTIOCTPUPYIOLIEH CBOMCTBA METAJIIMYECKON CBSA3H.

[Ipocteie BewecTBa.

[Tosmoxenne meramnoB U HeMmeTauioB B Ilepuommyeckoil cucreme. BaxHeline mnpocTeie
BEII[ECTBA-METAJUTBI: JKENe30, AallOMUHUM, KalbliUid, MarHuid, HaTpui, kKammil. OOmue
(usnuecKue CBOCTBa METAJIIOB.

Baxkneiiirie mpocThle  BelIeCTBa-HEMETANIbl, OOpa3oBaHHBIE aTOMaMU KHUCIOPOJa,
BOJIOpOJia, a3oTa, cepbl, (ocdopa, yrmepoma. Momekyabl MPOCTHIX BEHIECTB-HEMETAIOB:
BOJIOpOJa, KUCIOPO/1a, a30Ta, TaJIoTeHOB. OTHOCUTENbHAS MOJIEKYJIsIpHAs Macca.



CriocoGHOCTB aTOMOB XUMHYECKUX AJIEMEHTOB K 00pa3oBaHUIO
HECKOJIbKUXITPOCTHIXBEIECTB—AaJUIOTPOTHS. AJUTOTPOIHBIEMO TUBUKAIIMN KHUCTIopoaa, pochopa,
oJioBa. MeTaiM4eckue M HEMETAIMYECKUE CBOMCTBA MPOCTHIX BemeCTB. OTHOCHUTEIHHOCTH
I9TOI'0 IIOHATHA.

Yucno Asoraapo. KommuectBo BemectBa. Moisib. MomsipHast macca. MonspHbIii 00beM
Fa3006pa3HI)IX BCIIICCTB. KpaTHble CANHUIBI U3MCPCHHA KOJINYCCTBA BCUICCTBA — MHJIJIMMOJIb U
KHJIOMOJIb, MWJIJIMMOJIApHAasA W KWJIOMOJIsIpHaA MacCChbl BCHICCTBA, MHJIJII/IMOJISIpHLIﬁ u
KUJIOMOJISIPHBIN 00bEeMbI Ia3000pa3HbIX BEIIECTB.

PacueTnl ¢ HCIOJIL30BAHUEM ITOHITUH «KOJIHMIECTBO BeIIcCTBa»,
«MOJISIPHAS MACCay, «MOJISIPHBIN 00bEM Ta30B», «IHCIO ABOTAAPOY.

Jemoncrpanuu. [Tonydenne o3ona. OOpasipl 6€7I0T0 M Ceporo 0J0Ba, OEIOro U KPacHOTOo
dochopa. HexoTopble mMeTaiibl ¥ HEMETAUIBI KOJUYECTBOM BemiecTBa 1 Mouib. MomsipHBIT
00beM ra3000pa3HBIX BEIIECTB.

JlaGopaTopHubie onbIThl. O3HAKOMIIEHHE C KOJUICKIIUEH METaJJIOB.
O3HakoMIIEHHE C KOJUIEKIIUEH HEMETAIUIOB.
COGHI/IH@HI/I?[ XUMHUYCCKUX IJICMCHTOB

CreneHp OKHUCIIEHUS. CpaBHeHI/Ie CTCIICHHU OKHCJIICHUS HBAJICHTHOCTH. Onpe):[eneHI/Ie
CTETIeHU OKHCJICHMs 3JIEMEHTOB B OMHApHBIX coennHeHusx. CocraBieHue Gpopmysn OMHApHBIX
COEIUHEHHH, OOIIUI CITOCO0 MXHA3BAHUM.

BI/IHapHBIe COCIUHCHHUA MCTAJZIOB W HEMCTAJIJIOB: OKCHUIBI, XJIOPHIBI, Cy.]'II)(l)I/I}II)I Hu 1p.
CocraBnenue ux GopmyiI.

BunapHbIe coeTMHEHUS HEMETAIIIIOB: OKCH/IBI, JICTyYHe BOJOPOIHBIC COCTUMHEHUS, UX COCTAB
)51 Ha3BaHNI. Hpe)ICTaBI/ITe.]'H/I
OKCHJIOB:BOJIa,YTJIEKUCIbIATa3, HeraueHasn3sects. I [peacraBuTenuieryanx BOJIOPOJTHBIX
COEJIMHEHUI: XJIOPOBOJOPO]I U AMMHAK.

OcHOBaHuUsl, UX COCTaB W Ha3BaHUs. PacTBopuMOCTh OCHOBaHMHN B Boje. [IpencraBurenu
1IeJI0Ye: TUAPOKCUABI HATpuUs, Kanus U Kaiubius. [loHsTue 00 MHAMKATOpaX U KaueCTBEHHBIX
peaxiusx. Kucnorsl, UX  COCTaB U Ha3BaHUA. Knaccudpukamuss ~ KuciorT.
[IpencraBuTenukucaoT:cepHas,conisnas, a3otHas. [ lonstueomkane kucinorHoctu (mkare pH).
N3meneHne oKpacKMMHAUKATOPOB.

Conu kak NPOU3BOJHBIE KHUCIOT M OCHOBaHMU. VX coctaB M Ha3BaHus. PacTBopumocCTb
coiieit B Bojie. [IpencraBurenu comneit: xinopua HaTpus, KapooHaT u pocdaT Kanbius.

Amop(dHbIe U KpUCTAINTNYECKHE BEIIeCTBA.

MexmonekyaspHble B3aUMOJAEHCTBUS. THUMBI KPUCTAIIMYECKUX PELIETOK. 3aBHCHUMOCTh
CBOJCTB BEILIECTB OT TUIIOB KPUCTANINYECKUX PEIIETOK.

UucteieBemecTBancMecu. [ [puMepbDKU AKX, TBEPABIXUTa3000pa3Hbix  cMmeceil.  CBoiicTBa
YHCTHIX BellecTB U cMmeceil. Mx coctaB. MaccoBas u oObeMHas JOJM KOMIIOHEHTa CMECH.
Pacuyetsl, cBsi3aHHBIE C UCTIOIB30BAHUEM TOHSATHUSKIOISD).

Jemoncrpanun. O6pasis OKCHJIOB, KHCJIOT, OCHOBaHUU u coneil.
Mo nenukpucTaiInyecKuXpeleToKxJIopuiaHaTpus,anmasa, okcuaa yriaepoaa (IV). Kucnortno-
IEJIOYHBIE WHUKATOPBI u WU3MEHEHUE

MXOKPACKUBPA3IUYHbIXCPEIaxX. Y HUBEPCAJIbHBIMMHANKATOPUU3MEHEHUE ero OKpacKu B
pasnnuHbIX cpenax. HkamapH.

JlabopaTopHble onbITbl. O3HAKOMJIEHHE C KOJUIEKUMEW OKCHUIIOB. (3HAKOMIIEHHE CO
CBOWMCTBAMM aMMMAKa, BBIJAHHOTO B ammyne. KauecTBeHHas peakuusi Ha YIJIEKUCIbIM ras.
Onpenenenue pH pacTBOpoB KUCIOTHI, mienoud W Bojabl. Ompenenenne pH nuMoHHOTO M
sI0JIOYHOTO COKOB Ha cpe3e MioaoB. O3HakOMJIEHHE C KOJIeKiued coneld. O3HaKOMIIEHUE ¢
KOJUJIEKIUEH BEIIIECTB c pa3HbIMHU TUNAMU
KPUCTAJUTMYECKONPEIIETKUMU3TOTOBIEHUEMOAEIEUKPUCTAINTMYECKUX pereToK. O3HaKoMIIEHHE
¢ 00pa3IoM TOPHOUTIOPOIBI.

N3menenus, mpoucxoasume ¢ BeeCcTBaMu

[TonsTHE ABNEHUI KaK U3MEHEHUM, TPOUCXOIAIINX C BEIIECTBOM.



;[BHGHI/ISI, CBA3aHHBIC C HU3SMCHCHUCM KPUCTAJUIMYCCKOTO CTPOCHHA BCIICCTBA IIPHU

MIOCTOSIHHOM €ro cocTtaBe, — (usnuyeckue sBineHus. Duzndeckue SBICHUS B XUMHH:
TUCTHWIUIAIMS, KPUCTAUTM3AIMs, BBIIAPUBAHWE W BO3TOHKA BEIIECTB, (uiabTpoBaHuE U
HEHTPU(PYrUpOBAHUE.

SIBneHus, CBA3aHHBIE C W3MEHEHHEM COCTaBa BEIIECTBA, — XHMHYECKHE pPEaKIUU.

[Ipu3Haku W ycnoBUsS MPOTEKAHUS XUMHUYECKUX peakiui. BriaeneHue TeraoTsl U cBEeTa —
peakuuu ropeHust. [lorsitue 00 9K30- U SHAOTEPMUUYECKUX PEAKITUAX.

3aKOH COXpaHEHHMS MAacChl BEHIECTB. XHMMHYECKHE YpaBHEHUsS. 3HAY€HUE HHACKCOB H
kod¢ppuimenToB. CocTaBlICHUE YpPaBHCHHH XMMHYECKHUX peakiuid. PacueTsl 1O XHMHYECKUM
ypaBHEeHUsAM. PemieHue 3agady Ha HAaXOXXJICHHE KOJIMYECTBA, MacCchl WIM O0beMa IpOJyKTa
peaxkiuu 1o KOJIUYECTBY, Macce WM 00beMY HCXOJHOTO BellecTBa. PacyeTsl ¢ nCnoib30BaHuEM
MIOHATHUSA «A0JIs1», KOTJIa UCXOIHOE BEUIECTBO JIAaHO B BUJIE PACTBOPA € 33JAHHOW MAacCOBOM JOJIEH
PacTBOPEHHOTO BELIECTBA WJIM COJAEPIKUT ONPENEICHHYIO JOI0 IPUMECEH.

Peakuunupaznoxenus. I IpeacTaBIeHHEOCKOPOCTUXUMUYECKUX — peakiui.  Kartanuzaropsl.
®epmenTsl. Peakunu coequnenus. Katanutuueckre n HeKaTaTUTHYECKUE PEAKIINKU, 0OpaTUMbIe
1 HeoOpaTtumbie peakuuu. Peakiun 3amenienus. Psi akTHBHOCTH METaJIOB, €r0 UCIOJIb30BAaHUE
JUTsl TIPOTHO3WPOBAHUSI BO3MOKHOCTH TPOTEKAHUS PEAKIUNA MEXYy METAJIaMU U KHUCJIOTaMU,
peaKkIuii BEITECHEHUSI OJTHUX METANIOB U3 PACTBOPOB MX COJICH APYrUMU MeTautamu. Peakiiun
oOMeHa. Peaknuum HelTpanuzanuu. YcloBHs TNPOTEKaHHWS peakuuii oOMeHa B pacTBopax
JOKOHIIA.

Tumel XUMHYECKMX peakUuid Ha IpUMEPE CBOWCTB BOJBL. PeaknuspasioxeHus—
AIEKTPOJIN3BOAbI. Peakiinncoe IMHeHUsI—B3auMOJICCTBHE BOJBI C OKCHAAMH METAUIOB U
HEMETAJUIOB. YCJIOBHE B3aUMOJCHCTBUSA OKCHUAOB METAUIOB W HEMETALIOB C BOJOW.
[TonsTue«ruapokcuap». PeakinnzamenieHus—B3auMOJEHCTBUEBOIBIC  MeTallaMu.  Peakiuu
oOMeHa — THJIPOJIU3BEIIECTB.

demoncTpauuu. [Ipumepsl ¢uzndecknx SBICHUN: a) TUIaBJieHHE NapaduHa; 0) BO3TOHKA
vojga WM OCH30MHOW KHCJIOTHI, B) PAaCTBOPEHUEOKPAIIECHHBIXCOJICH;T )b Y3UsTyIIHCTHIX
BEILIECTBCTOPSIIECH JAMIOYKH HakaluBaHus. [Ipumepbl XUMHUYECKUX SIBJICHMI: a) TOpEHHe
Marnus, (ocdopa; 6) B3aUMOACUCTBHE COJITHOW KHCIOTBI C MPaMOPOM WJIM MEJIOM; B)
nosnyuenue ruapokcuga menu (II); r) pactBopeHre MOTYYEeHHOTO TMIIPOKCHIA B KHCIOTaxX; [)
B3aUMOJICHCTBHE oKcHuaa Meu ) c cepHOM KHUCJIOTOM npu
HarpeBaHUU;e)pa3ioKeHHeTIepMaHTr aHaTaKaIHsI ;K )Pa3IoKeHUETIEPOKCH 1aBOJOPOIACTIOMOIIBIO
HMOKCUaMapraHiiauKaTana3blkapTo e
MOPKOBH;3)B3aUMOIeHCTBUEPa30aBIEHHBIXKUCIOTCMETAIIIAMHU.

JlaGoparopHble onbITbl. OKKUCIIEeHUE Melu B IJIaMEHU CIIUPTOBKH
uiuropenku.3amenieHuemeauBpactopexinopugamenu(Il)xenaezom.

[Ipaktukym «IIpocreiime onepanuu ¢ BEMIECTBOM

IIpakTnuyeckass padora. [IpaBuna TexHUKH O€30MACHOCTH MPH pPabOTe B XUMHUYECKOM
kabunete. [Ipuembl oOpaimieHus ¢ 1a6OpaTOpHBIM OOOpPYIOBAaHHMEM M HarpeBaTeIbHBIMU
MpUOOpaMHU.

IIpakTnyeckass padGora. HaGnrogeHus 3a W3MEHEHUSMU,IIPOUCXOASIIMUMU C TOpSIIEH
CBEYOM, ¥ MX ONHCAaHUE (IOMAIIHUIN YKCTICPUMEHT).

IIpakTnuyeckas padora. AHanU3 IOYBBI U BOJBI.

IIpakTnyeckas padora. [Ipu3Haky XUMHUECKUX PEAKIUIL.

IIpakTHueckas padora. [IpuroToBneHne pacTBopa caxapa M ONpEAEICHNEe MaCCOBOM 0N
€ro B PacTBOPE.

PactBopenue. PactBopsl.

CBoiicTBa pacTBOPOB JIEKTPOIUTOB

PactBopenne kak  (usmko-xumuyeckuit  mpormecc. Ilonstue o ruaparax
Kpuctamoruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak MOJI€db 3aBUCHUMOCTHU
pacTBOPUMOCTH TBEPJbIX BEUIECTB OT TemIepaTypbsl. HacblllleHHble, HEHACBIIIEHHbIE |
MEePECHIILIEHHBIEPACTBOPHI. 3HAUEHUEPACTBOPOBISIIPUPOIBIUCENBCKOTO X035HCTBA.



[Tonsitie 00 DICKTPOJMTUYECKOW TUCCOLMANUU. DJIEKTPOJUTBI W HEIIEKTPOIUTHL.

Mexanu3zm JICCOLMalun 3JIEKTPOJIUTOB c
pa3IMYHbIMXapaKkTEPOMCBs3U. CTENEHBAIEKTPOIUTHUECKON U CCOLIUALIIH. CunbHble u
CJ1a0bIEATICKTPOJIUTHI.

OCHOBHBIE TOJIO)KEHHUSI TEOPUH 3JIEKTPOJUTUYECKOU aucconuanuu. VoHHbIE ypaBHEHUs
peakuuii. Peakunu oOMeHa, Haylye 10 KOHIIA.
Krnaccudukarus HOHOB U UX CBOMCTBA.

Kucnotel, ux knaccudukamus. Jlucconmanus KHCIOT W HMXCBOWCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKON  AUCCOUMALMHU. MOJIEKYJISIpHbIE W HWOHHBIE YPAaBHEHUS pPEaKLHil.

B3anmopeiicTerue KHUCIIOT c
MeTalIaMu. DJIEKTPOXUMHUYECKUN psiIHAIIpshKeHUIMeTauioB. Bzaumo neiictBue KHUCJIOT c
OKCHJaMHU METauIoB. B3anmmMoAeiCcTBHE KHUCIOT C OCHOBAaHUSMU — pPEAKLIMs HEUTpaTU3alNu.
B3anmopeiictere KHUCIIOT CCOJISIMH.

Hcnons30BaHneTabIUIIBIPACTBOPUMOCTHIIAXAPAKTEPUCTUKA XUMUYECKUX CBOMCTBKHUCIIOT.

OcHoBanusl, ux knaccupukanus. /ucconnanus oCHOBaHUN U UX CBOMCTBA B CBETE TEOPHUHU
AIEKTPOJIUTUYECKON aucconuanuu. B3anmmopaeiicTBue OCHOBaHUW C coyisiMU. VIcmoJsib30BaHUE
TaONMMIBI ~ PACTBOPUMOCTH  JUJISI  XApAKTEPUCTHUKA  XUMHYECKHMX CBOWCTB  OCHOBaHMIA.
BsauMonelicTBue meIodye ¢ OKCHIaMIHEMETAIIIOB.

Conn, UX AHCCOIMANMS U CBOWCTBA B CBETE TEOPHUH DJIEKTPOJUTUUECKOW IMCCOIUALIHM.
B3aumopeiicTBrue coneil ¢ MeTanmaMu,0CO0EHHOCTH ITHX peakiuii. B3zanmoneiicTBue coneit ¢
comsimu.  Mcrnosib3oBaHne TaOMUIBI  PACTBOPUMOCTH ISl XaPAaKTEPUCTUKU XHUMHUYECKUX

CBOMCTBCOJIEH.
O06o0menne cBeieHnit 00 OKCHIaxX, MX KJIacCU(PUKAIMKA ¥ CBOMCTBAX.
['eneTnueckuepsapiMeTaianHemMeTamuia. [ eHeTHIecKascBs3b MEX Ty KJ1accaMu

HEOPraHUYECKUXBEIIECTB.
OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OmpeneneHre CTENEHEW OKHUCICHHUS JUIsl DJIEMEHTOB, OOpa3yIIIMX BEIIECTBA Pa3HBIX
KiaccoB. Peakmuum WOHHOTO OOMEHA H  OKHCIMTEIBHO-BOCCTAHOBHUTEIIBHBIC — PEaKIIHH.
OKHCIUTEIs 1 BOCCTAHOBUTEIIH, OKHCIICHIE M BOCCTAHOBJICHHE.

CocraBieHHe  ypaBHEHHMIl  OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUA  METOJO0M
AJIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTHIX BEHIECTB — METAJIOB M HEMETAJUIOB,KMCIOT W COJIEH B CBETE
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUMA.

JdemoncTpaumu. VMcnibiTanne BEmECTB M WX PACTBOPOB HA  BJIEKTPOINPOBOJHOCTD.
3aBUCUMOCTh  DJICKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHIEHTpauuu. JIBuxeHue
OKpAIlICHHBIX MOHOB B DJIEKTPUYECKOM Ioje. B3aumojelcTBue IMHKA C CEpoH, COJISIHOU
kuciorod, xmopugom Memu (II). Toperme wmarnus. B3auMoneiicTBue XIOpPHOH W
CEpPOBOJIOPOHOM BOJIBI.

JlabopaTopHble onbITHI. B3auMoeiicTBHE pacTBOPOB XJIOPHIAHATPHUS U HUTpaTa cepedpa.
[lonyyenue HepacTBOPMMOrO THJAPOKCHMIA M  B3aUMOJEWCTBHE €ro ¢  KHUCIOTaMHU.
BzanMmonelicTBue KHCIOT C OCHOBAaHMsAMU. B3amMOACHCTBHE KHCIOT C OKCHIAAMH METaJIJIOB.
BzaumopelicTBue KUCIOT ¢ MeTauiaMu. B3ammojeiicTBre KUCIIOT ¢ COlsIMH. B3anMopaencTBue
mesoye C KHMCIIOTaMHU. BzaumoeiictBue
eno4yencokcuiamuaeMeTaia. Bsaumonencreuenienoueiiccosnsimu. - [lonmyuenue u - cBoicTsa
HEpAaCTBOPUMBIX  OCHOBaHWW. B3auMoOnencTBUE  OCHOBHBIX OKCHJIOB C  KHUCJIOTaMHU.
B3anMoaelCTBUEOCHOBHEIX OKCHJIOB C BOJOH. B3auMoAeHCTBHE KHCIOTHBIX OKCHIOB C
menoyamMu. BzamMojelicTBHEe KHCIOTHBIX OKCHJIOB C BOJoW. B3aumopelicTBue cojeit ¢
KuciaoTamu. BaaummogeiicTBue cosed crienodamMu. B3aummojeicTBHE CcoJiell ¢ COJISIMH.
B3anmoneiicTBue pacTBOPOB COJEN CMETAILIAMM.

IIpakTuyeckas padora «CBoiicTBa paCTBOPOB JIEKTPOIUTOBY.
IV. OcHoBHBIC HANIPABJICHUS] KOPPEKIMOHHOM padoThI NPH M3YYeHHH Kypca XMMHH

B 8 kuacce



Tema

Koppekunonnas padora

1. BBenenue.

PasButne TBOpYECKOro Havaa.

®opmupoBaHUe 0000MIAIOMINX TPEACTABICHUNA O MaTEPUAIBHOCTU U TI03HABAEMOCT]
HarJIsAHO-00pa3HOTO MBIIIICHHS, PEYH, TAMITH ¥ BHUMaHUs, yMEHHE HAaOI01aTh.
Pa3BuTHe akTUBHOIO c0Baps 00y4aromMXCs HA OCHOBE HM3y4€HUS! TEPMUHOB.
Pa3BuTHE KpaTKOBpEMEHHOW NTaMSTH HA OCHOBE YIIPAXXHEHHUH HA 3arioMuHaHKUE (Goph
Pa3BuTne BHUMaHMs 1 peun Ha ocHoBe paboThl ¢ IICXD J1.M1.MeHnneneesa.
Pa3BuTHe BBIYMCIUTENBHBIX HAaBBIKOB IIPU PEIIEHUH 337ady Ha HaXO0XIACHUE
MOJIEKYJIIPHOM Macchl BEIIECTBA.

OBnaneHue mnpueMaMu palbOTHl € mnpudbopamu, 1a0OPaTOPHBIM 00OpYIOBaH]
IpOCTEHIINE FIKCIEPUMEHTHI, (POPMUPOBAHUE HABBIKOB COOTHOCUTEIBHOTO aHAIN3A.
Pa3BuTHe mDPOCTPAaHCTBEHHBIX NPEJICTABICHUM M OpPUEHTAlMM YEpe3 BHINOJ
MPaKTUYECKON paboTHI.

@OopMHpPOBAaHHE YMEHUM IIJIAHUPOBATh CBOIO JEATEIBHOCTh YEpPE3 PEIICHHE JKC)
3ajad.

Pa3BuTHe ymeHuii fenath BHIBOABI U3 HAOTIOACHUH.

Pa3BuTHe MenKoil MOTOPUKH KHCTU U NaJIbLIEB PYK MTPH MPOBEIECHUHU KCIIEPUMEHTA.

2. ATOMBI
XUMHYECKUX
SJIEMEHTOB.

Pa3BuTHe HaBBIKOB TpYNIHUPOBKH, KilaccuuKalu, padoTaTb C TEKCTOM U CXe
OTBEYaTh Ha BOMPOCHI.

Pa3BuTne akTHBHOTO CJIOBaps ydaluxcsa Ha OCHOBE H3YYCHHA TCPMHUHOB.

Pa3BuTHe KpaTKOBpeMEHHON aMsATH Ha OCHOBE YIIp. Ha 3allOMUHAHUE POPMYIL.
PasButne YMeHHfI YCTaHaBJIMBAaTb MPUYHNHHO-CICACTBCHHBIC CBA3H MCXKIY ITOJIOXKCE]
[ICXD u cTpoenuem ero aroma.

Pa3BuTue peun, namMsATH, BHUMAHNSA, yMEHUS JaBaTh XapaKTEPUCTUKY JIEMEHTA.
Pa3BuTHe JJIOrH4eCcKOro MpIIUIEHUs] HA OCHOBE pabOThI CO CXeMaMU XUMHUYECKOH CBS

3. ITpocThie
BEIIECTBA.

YMeHHne BHUACTh M YCTAaHABJIHMBATh MPUYHMHHO-CICACTBEHHBIC CBS3H, CPAaBHHUB
OTIPEIENIATh CBOMCTBA BEILIECTB, PACHIMPEHUE NMPEACTABICHUN 00 OKpYKaIOLIEM.
PazButne 0000meHns U aOCTparupoBaHUs, JIOTHYECKOTO MBIIUICHUS W TaMITH
3azad.

dopmupoBaHUEe YMEHUH TUIAaHUPOBAThH CBOIO JIEATEIHHOCTh Yepe3 CaMOCTOSTEIbHOE
dopmupoBaHue yMEeHUM paboTaTh MO aIrOPUTMY MPHU PELICHUH 3a/1a4.

OBnanenue mnpueMaMu paboOTHl C mnpubopamu, 1a0OPATOPHBIM O0OOPYAOBAHI
IpOCTEHIINEe SKCIEPUMEHTHI, (GOPMUPOBAHHE HABBIKOB COOTHOCUTEIBHOTO aHAIN3a.
Pa3BuTHe mOPOCTPAHCTBEHHBIX MPEACTABICHUM UM OpPUEHTAIMM Yepe3 BbIINOJ
MPAKTHYECKON pabOTHI.

dopmMupoBaHUE yYMEHUH IUIAHUPOBATH CBOIO JESATENLHOCTh UYepe3 PEUICHHE JKCI
3a/1ad.

Pa3BuTHe ymeHuii nenath BHIBOABI U3 HAOTIOACHU.

Pa3BuTHe MeNnKOl MOTOPUKH KHCTH U TANIBIEB PYK MIPU IPOBEJICHUH IKCIIEPUMEHTA.

4. CoenguHeHUs
XUMHAYECKUX
SJIEMEHTOB.

Pa3BuTHe HaBBIKOB TPYIMUPOBKH, KiIacCHU(PHKAIMM, pabOTaTh C TEKCTOM U CXe
OTBeUaTh Ha BOIPOCHL, PAa3BUTHE HATJIATHO-OOPA3HOTO MBIIUICHUS, pabOTaTh
BEIIIECTB PA3IMYHBIX KIACCOB, Pa3BUTHE MEIKOW MOTOPUKU KUCTH, HAIJISIIHO 00pa3
3aMOJIHITH TaOJIUIIBL.

Pa3BuTne cnocoOHOCTH K 00600111eHNI0 U a0CTParupOBaHUIO Yepe3 BOCIPHUATHE yueo!
Pa3BuTHe KpaTKOBpeMEHHOU MaMSTH Ha OCHOBE YIIP. Ha 3alIOMUHAHUE POPMYIL.
OBnanenue mnpueMaMu paboThl ¢ mpudbopamu, JTaOOPATOPHBIM O0OPYAOBAHI
MpOCTEHINe IKCIEPUMEHTHI, (POPMUPOBAHHE HABBIKOB COOTHOCHUTEIBHOTO aHAN3A.
Pa3BuTHE TPOCTPAHCTBEHHBIX MPEJICTABICHUNA ¥ OpPUEHTAIIMH Yepe3 BHIMOJ
MPaKTUIECKON pabOoTHI.

dopmMupoBaHHE yYMEHUH IUIAHUPOBATH CBOKO NIEATENBHOCTh YEpPE3 PEIICHUE IKCI
3a/1ad.

Pa3BuTHe yMeHHMii fenath BHIBOABI M3 HAOTIOACHUN.




Pa3BuTne Menkoil MOTOPUKH KHCTU U NAJIBLEB PYK TP NPOBEIEHUHU SKCIIEPUMEHTA.
5. N3menenus, | Koppekuus ciyXopedeBOor aMsTH, MBILUICHUS Ye€pe3 ONUCAHUE OIBITOB, YMEHHUS /I
IIPOUCXOJAIINE ¢ | YMEHUE CpaBHUBATh, YCTAHABIMBATH CBS3M MEXAY NpPEAMETaMHU U SIBICHUIMH,
BEILECTBAMHU. aHaM3UpPOBaTh, OBJIAZICHUE TNpPUEMaMU PAaOOTHI ¢ MpuOOpamu, JTabOPaTOPHBIM
IPOBOAUTD MIPOCTEHIINE IKCIIEPUMEHTHI.
Pa3BuTHe 1Ornyeckoro MpIIJICHUS Yepe3 pelieHue 3a1au.
dopmupoBaHuE YMEHHI pabOTaTh MO aIrOpUTMY IIPH PELICHUH 3a/au.
OBnagenune mnpuéMamMu pabOTBl C mpudopamu, 1a0OPATOPHBIM OOOPYIOBAHI
IpOCTEHIINE FIKCIEPUMEHTHI, (POPMHUPOBAHHE HABBIKOB COOTHOCUTEIBHOIO aHAJIN3A.
Pa3BuTHe DpPOCTPAaHCTBEHHBIX NPEJICTABICHUM M OpPUEHTALlMM YEpe3 BHINOJ
NPaKTUYECKON pabOTHI.
@OopMHpPOBAaHHE YMEHUM IIIAHUPOBATh CBOIO JEATEIBHOCTh YEpPE3 PELICHUE DKCI
3ajad.
Pa3BuTHe ymeHuii fenath BHIBOABI U3 HAOTIOACHUH.
Pa3BuTHe MeNKol MOTOPUKH KHCTH U NAJIBLIEB PYK NPHU MPOBEACHNUN IKCIIEPUMEHTA.
7. PactBopenue. | ®opmupoBanue  yMeHUs  IUIAHUPOBAaTh  CBOK  JESTEIBHOCTb,  (POPMHUPOR
PactBopbI. COOTHOCHUTEJIFHOTO aHAIM3a.
CaoiicTBa PazButne cmoco6HOCTH K 0000IIEHNIO U a0CTParipOBAHUIO Ye€pe3 BOCIIPUATHE yueO
pacTBOpOB Koppekuus namstu; ymeHust paboTath 1o alfOPUTMY depe3 paboTy ¢ TabauieH mpy
DNEeKTPOIUTOB. COCTaBIISATh JIOTUYECKUE [IETTIOYKH.
V. TEMATHYECKOE IINTAHUPOBAHMUE 110 XUMHUU
Ne n/m Tema ypoka KoanuectBo ®opmbl
4acoB C yyan
c(
BBenenne 3
1. [Ipenmer xumuu. Bemectaa. 1 3aganus co
BCIIOMOTaTe
BOIIPOCaMU
IIpeBpaienus Bemects. Posib XMUMHUM B )KU3HU YETOBEKA. Pa6ota ¢ Tab;
KpaTkue cBeneHus U3 HCTOPUU PA3BUTHS XUMUU.
OCHOBOII0JIO)KHUKHM OTE€YECTBEHHON XUMUU
2 3Haku (CUMBOJIbI) XUMHUYECKUX 1eMeHTOB. [lepuoauueckas 1 3amaHus co
cucTeMa XuMuueckux anemeHTos .M. Menneneesa BCIIOMOTaTE!
BOIIPOCaMU
Xumnueckue Gopmyibel. OTHOCUTENbHAS ATOMHAs U 3anaHus co
MOJIEKYJIsSIpHasi Macchl. MaccoBast 10J1s1 2JIEMEHTa B COEJMHEHUH BCIIOMOTaTE!
BOIIPOCAMU, [
JITOPUTMaMH




Xumnuaeckue Gopmyiel. OTHOCUTENbHAS ATOMHAs U

MOJICKYJIsApHas MacCChbl. MaccoBas [0J1s 3JI€MEHTa B COCIUHEHUH

3amanus co

BCIIOMOTaTEN]
BOIIPOCAMU, [
aJIrOpUTMaMH

Ilpakmuueckas paboma Nel «IIpaBuna TeXHUKH 0€30MACHOCTH

npu pabore B XumMuueckoM kabunere. [Ipruembr oOpameHus ¢
1a00paTOPHBIM 000PYIOBAHUEM M HAarpeBaTEIbHBIMH
npubopamm»

PaboTa no ax
Koppekuus c.
MaMSITH, MBIIT
OTIMCAHUE OTII
JIeIaTh BBIBO]

Tema 1. ATOMBbI XUMHYECKHX 3JIEMEHTOB

4. OcHOBHBIE CBEIEHUS O CTPOEHUN aTOMOB. COCTaB aTOMHBIX 3anaHus, B KC
siiep: MPOTOHBI U HEUTPOHBI. yYaIIuncs Bb!
TOJIBKO OT/IE]
YJacTH.
N3oTormbr Pa6oTa c Ta0;
5. CtpoeHnue IeKTPOHHBIX YPOBHEH aTOMOB XUMUYECKHUX 3ajaHus ¢ HAIT
snmemenToB Ne 1—20 B Tabnuie BBINIOJTHEHHUS
. . MenneneeBa
N3meneHnne cBOMCTB XUMUYECKUX DJIEMEHTOB 110 TPYyIIIaM U 3a1aHust ¢ CoIT
nepuoaaM yKa3aHusAMH. E
3aJITaHUY 110 HH
6 HonHast xumuyeckas CBsi3b 3a1aHust ¢ CoIt
yKa3zaHUsIMHU. E
3a1aHUM 110 UH
KoBaneHntHast HenosipHasi XMMUYECKasl CBS3b CocraBinenue
KOHCIIEKTa. 33
HaJM4IueM o0p.
BBITTOJTHCHU A
7 DIeKTpooTpUIaTENbHOCTh. KoBaneHTHas noJisipHast CocraBnenue
XUMUYECKas CBS3b KOHCITEKTa. 3a,
HaJMIueM o0p.
BBITTOJITHCHU L
Merannuyeckass XMMHYECKs CBS3b CocraBnenue
KOHCIIeKTa. 33
HaJMIueM o0p.
BBITTOJIHCHU S
8. O06o01IeHre U cucTeMaTru3alus 3HaHUK 110 TeEMe «ATOMBI 3aaHus ¢ COIT
XUMHUUYECKUX AJIIEMEHTOBY yKa3aHHAMH. E
3aaHHU 110 UH
Koumponvnasa paooma Nel nio teme: «ATOMBI XUMUYECKUX [TuceMeHHas P
3JIEMEHTOBY KOHCYJIbTaIluH
Tema 2. [IpocTbie BenecTBa
9 [IpocTsie BemecTBa — METaJLIbI CocraBnieHue
KOHCIIEKTa
[IpocThie BemiecTBa — HEMETAJUIbI, UX CPAaBHEHHE C METAJIIIaMU. CocraBnienue
Amnotponust KOHCIIEKTa
10. KonuuecTBo BelecTa 3anaHus C
CONYTCTBYIOII
YKa3aHUSIMU.
3a/1a4 10 UHC
MousipHbIii 00BEM ra3000pa3HbIX BEIIECTB 3ananHus ¢

COITYTCTBYIOI




YKa3aHUSAMU.
3a]a4 110 MHC

11. Pemrenue 3aga4 ¢ UCIIOIB30BaHUEM MOHATHI «KOJIMYECTBO 1 Pemtenue 3an;
BEIIIECTBAY, «IIOCTOSTHHAS ABOTAPO», «MOJISPHAS Maccay, UHCTPYKIUSM
«MOJIIPHBIN 00BEM Ta30B»

O06061eHne u cucreMaru3anus 3HaHui 1o teme «lIpocteie 3anaHus ¢
BEIIIECCTBAY COTIYTCTBYIOII
YKa3aHUSMH.
3aJIaHUM 110
12. KonTtpomnsHas padora Ne2 o teme «IIpocTsie BemecTBay 1 TecroBas pa
Tema 3. CoequHeHUsI XHMHYECKHX JIEMEHTOB 8

13. Crenensp okucieHus. OCHOBbI HOMEHKIIATYpbl OMHAPHBIX 1 CocraBnenue
COoeqUHEHNN KOHCIIEKTa
CocraBnienue GpopmMys OMHAPHBIX COCTMHEHUM 110 CTETICHSIM Brinonnenue
OKMCJIEHUS DJIEMEHTOB QITOPUTMY

14. OKcubl ¥ JIETy41e BOJIOPOIHBIE COSTUHEHUS 1 CocraBnieHue
OcHoBaHus Pabora c yue

CocraBneHne

15 Kucnotsr 1 PaboTa c yue

CocraBneHne
Kucnotsr PaboTa c Tper
«Kucmote»
16. Comnu KaK IPOU3BOIHBIE KUCIOT U OCHOBAaHUH 1 CocrasiieHue
CoJii KaK IpOU3BOJIHBIE KUCIOT U OCHOBaHUI Pa6oTa c Tper
«Commy»
17 O06o0menre 3HaHU# 0 KJIIACCU(PUKAIIUH CIIOKHBIX BEIIECTB 1 3amanust, B KC
yYaIuncs Bb!
TOJILKO OTJIEJ]
4acTu
AMopGHBIE U KPUCTALTHYECKUE BEIIIECTBA CocraBieHue
18 YucThIe BEIISCTBA U CMECH 1 CocraBieHue
3amaHus, B KC
yYaIunucs Bbl
TOJILKO OT/IE]]
MaccoBas 1 00beMHasT JOJIM KOMIIOHEHTOB B CMECHU 4acTu
19 Ilpakmuueckasa paooma Ne2. «IIpuroroBieHue pacTBopa 1 Pa6oTa no ax
caxapa M pacyeT ero MacCOBOM JIOJIU B PaCTBOPE» Koppeknus c.
MaMSTH, MBIIL
OITHCaHHE OIIl
JIeJIaTh BBIBO]
Pemienue 3an;
PacueTnl, CBSI3aHHBIC C TIOHATHEM <«JIOJISD . WHCTPYKITUSIM
20 O06006111eHMEe U cucTeMaTu3anus 3Hanuii no teme «Coenuuenns | 1 3amaHus, B KC
XUMHUYECKUX DIIEMEHTOBY yUaIuiics Bb
TOJIBKO OTJIE]I
4acTu
Konmponvnas paboma Ne3 no teme «CoequHeHus [TucbmenHnas
XUMHUYECKUX DIIEMEHTOBY KOHCYJIbTAIIH
Tema 4. U3MmeHeHNsl, IPOUCXOAsIIIIUAE C BelIeCTBAMM 7
21. dusnueckue apieuus. Pasgenenne cmeceit 1 CocrapieHue




XHWMHUYECKHUE SABJICHUS. Y CIOBUS U IIPU3HAKH IIPOTCKAHUS
XUMHUUYECKUX PEaKLNil

CocraBieHue
KOHCIEKTa

22. 3aKOH COXpaHEHHUs MACChl BEIIECTB. XMMHUECKUE YPABHEHUS 3amanusi, B KC
yYaIluncs Bb!
TOJIBKO OT/IE]
4acTH
PacueTsl M0 XUMHUYECKUM YpaBHEHUSIM Pa6oTa no
WHIUBUTyalTb
3a/1aHuIO (Kaf
KOHCYJIbTAILI
23 Pacuersl N0 XMMHYECKUM YpaBHEHUSM Pa6ora o
WHUBUTyaJTb
3a/IaHuIO (Kaf
KOHCYJIbTAII
Peaxnun paznoxenus. [IoHaTHE O CKOPOCTH XUMHUYECKON CocraBnenue
peaKkIMy ¥ KaTaau3aropax peaKIny pasy
24. Peakuus coenuuenus. L{enoyku nepexoios CocraBiienue
PEaKINH COe]
Peaxknmu 3amemnienns. Psym akTHBHOCTH METAINIOB CocraBiienue
PEaKIINH 3aM¢
25. Peakuuu oomena. [1pasuiio beprose CocraBnenue
peakuu 0om
Tunbl XUMUYECKUX pEaKIMil HAa IPUMEPE CBOMCTB BOJIBI. CocraBnenue
[Tonsatue o runponuse KOHCIIEKTa
26 Ilpakmuueckas paooma Ne3 «IIpyu3HaKM XUMUYECKHX Brinosnnenue
peakuuin» anroputmy. K
CITyXOPEYEBO!
MBIIUICHUS Y
OIIBITOB, yMEE
BBIBO/IbI.
O0o001Ienre ¥ cucTeMaTu3anys 3HaHui 110 TeMe «3meHnenus, 3amaHus, B KC
MPOUCXOSAIINE C BEIIECTBAMUY Y4YaILUKCS BB
TOJIBKO OTJIE]
Y4acTH
217. Konmponvnasa paboma Ne4 no reme «/3meHenus, [Incemennas
MPOUCXOSIINE C BEIIECTBAMUY KOHCYJIbTALIN
Tema 5. PactBopenue. PactBopbl. CBoiicTBa pacTBOpOB
3JIEKTPOJIUTOB
28 PactBopeHue kak pU3NKO-XUMUYECKUI MpoI1iecc. CocraBiienue
PactBopumocTs. Tunsl pacTBOpoB KOHCIIEKTa
DNEKTPOIUTHYECKAsT JUCCOLMAIIUS CocraBnienue
KOHCIIEKTA TIf
KOHCYJIbTAIIN
29. OCHOBHBIE TIOJIOKEHUSI TEOPUHU NEKTPOITUTUUECKOMN CocraBnienue
JUCCOIMALINH. KOHCIIEKTA TIf
KOHCYJIbTALIN
HNonnbie ypaBHEHUSA [InceMennas
IJIaHY MPHU KO
YUUTEIS
30 CocraBnienue

Kucnotsl: knaccugukanus u cBoiictsa B ceere TO/]

KOHCIICKTA IIf




KOHCYJIbTAll U]

Kucnotsr: knaccudukamus u cBoiictsa B ceere TO/]

Pa6ora o

WHIUBULYAIb
3a/1aHuIO (Kaf
KOHCYJIbTAIlH!

31.

OcHoBanwust: knaccudukamnms u cBOHcTBa B cBete TO/]

CocraBiieHue
KOHCIIEKTa IIf
KOHC}’JII)TaIII/I]

OcHoBanwust: knaccudukanms u cBoicTBa B cBete TO/]

Pa6oTa no

WHIUBUYAIb
3a/IaHuIO (Kaf
KOHCYJIbTAIH!

32.

Oxkcunpl: kaccuukaius U CBOMCTBa

CocrasiieHue
KOHCIIEKTa IIf
KOHCYJ’II)TaIII/I]

Oxkcunpl: knaccuukaius U CBOMCTBa

Pa6oTa no

UHIUBUAYAIb
3a/IaHuIO (Kaf
KOHCYJIbTAI U]

33

Conu: knaccudukaius u cBoiicTsa B cBere TO/]

CocraBiieHue
KOHCIIEKTa IIf
KOHCy.]'II)TaHI/I]

Comnu: xnaccuduxamus u cBoricta B cBete TO]]

Pa6oTa no

VH/IBHTyaJTb
3a/IaHuIO (Kaf
KOHCYJIbTaITH

34

Konmponvnasa paooma Ne5 no teme «PactBopenue. PacTBopsl.

CBolicTBa paCTBOPOB AJIEKTPOIUTOBY

I[Tucemennas
KOHCYJIbTAIIH

35.

HtoroBblii TeCT 3a Kypc XMMHUH 8 Kjiacca

Brinonnenue
3aJaHui

BCEI'O 3a 8 kiacc

35

9 kiace

IIcuxoJsioro-negarornyeckasi Xapaxkrepucruka odyyarwommuxcs ¢ 311P

HporpaMMa Kypca IoCTpoc€Ha Ha OCHOBC KOHHGHTqueCKOﬁ KOHICIIITUH.



Lenp mporpaMMbl — COXPaHUTh MPUCYIIUNA OTEYECTBEHHOM CPEIHEN IIKOJE BBICOKHI
TEOPETUYECKHI YPOBEHb U CAEIaTh 00yudeHHEe MaKCHMAaJbHO Pa3BUBAIOMIMM. DTO JAOCTHTAeTCs
IIYyTEM BBIYUCIICHUS YKPYNHEHHOW IUIAKTUYECKOM €IMHMIBI, B POJM KOTOPOH BBICTYIAET
OCHOBOIIOJIATaloIIee MOHATHE «XUMHUECKUI 3JIEMEHT M (POPMBI €r0 CyIecTBOBaHUS (CBOOOHBIE
aTOMbI, MPOCTBIE U CJOXHBIE BEUIECTBA)», CIEAOBAHMUS CTPOrOM JIOTUKE IpUHLMIA
pa3BHBaroIIero OOy4YeHHs, IIOJI0O)KEHHOIO B OCHOBY KOHCTPYMPOBAHHUS IpPOTPaMMbl, H
0CBOOOXKIeHHSI €€ OT M30bITKa KOHKPETHOTO MaTepHara.

[Iporpamma mocTpoeHa ¢ y4€ToM peaau3aiii MeXIIPEAMETHBIX CBS3EH ¢ KypcoM (DU3HKHU
7 knacca, T/Ie JAIOTCSl OCHOBHBIE CBEJCHHS O CTPOCHUM aToMma, W Omojormm 9 kiacca, rne
OCYILIECTBJISIETCSI 3HAKOMCTBO C XMMHUYECKOM OpraHu3anuel KIETKM M Ipoleccamu oOMeHa
BEILIECTB.

Benymmmu naesmu npeayiaraeMoro Kypea sBIIsiioTCS:

e MaTepHaJIbHOE €IMHCTBO BEIIECTB IPUPObI, UX T€HETUYECKAs CBS3b;

e IPUYMHHO-CIECACTBEHHBIE CBSI3M MEXKIy COCTaBOM, CTPOEHHEM, CBOMCTBaMU U
IIPUMEHEHHEM BEILIECTB;

e II03HABAEMOCTb BEIIECTB U 3aKOHOMEPHOCTEN NMPOTEKAHUS XUMUYECKHUX PEAKIU;

e OOBsCHSIONIAS M MPOTHO3UPYIOIIAs pOJIb TEOPETUUECKUX 3HAHUH A1 (PAaKTOIOrMYEeCKOTro
Marepuaia XUMHH 3JIEMEHTOB;

e KOHKPETHOE XMMHYECKOE COEAMHEHHE MpeACTaBIsieT co00l 3BeHO B HEMPEPHIBHOM LN
MIPEBpAICHUIN BEIIECTB, OHO YYacCTBYET B KPYrOBOPOTE€ XMMHUYECKHX JJIEMEHTOB U B
XUMHUYECKOM ABOJIIOIUH;

e 3aKOHBl TPUPOJBl OOBEKTHBHBI M TIO3HABa€Mbl; 3HAHUE 3aKOHOB XHMHH JaéT
BO3MOXXHOCTb  YOPaBJIATh XUMHUYECKMMH IPEBPAIICHUSMU  BEIIECTB, HAXOJIUTh
9KOJIOTMYEcKH Oe30macHble crocoObl MPOU3BOJCTBA U OXPaHbl OKPYKAOLIEH Cpeabl OT
3arps3HEHUS;

e HayKa U MpPaKTHKa B3aMMOCBS3aHbl: TPEOOBAHUS MPAKTUKU — JBWKYILAs CUJIa PA3BUTHUS
HayKH, YCIIeXU MPAKTUKU 00YCIOBIIEHBI TOCTHKEHUSIMU HAYKU

e DPa3BUTHE XMMHYECKOW HAYKHM M XMMH3ALMSA HAPOJHOTO XO3SMCTBA CIYyXKaT MHTEpecaMm
YyeloBeKa M 00IlecTBa B 1EJIOM, HMMEIOT T'YMAaHUCTHYECKHM XapakTep W MpPHU3BaHbI
CIOCOOCTBOBATH PELICHUIO TTI00aTBHBIX MPOOIEM COBPEMEHHOCTH.

ApantupoBaHHas pado4yasi MPOrpaMMa npeycMaTpUBaeT:

e ofecrneueHue ycloBUii Juia peanusanuu odyyaroutuxcs ¢ OB3 npaBa Ha oOpa3oBaHue;

e OpraHu3anMs  KaueCTBEHHOW  OpraHu3allMOHHO-peaOUIUTAIIMOHHOM  paboThl  C
obyuarormumucs ¢ OB3;

e COXpaHEHHE U YKpeIUIeHHe 310poBbs oOydaromuxcsi ¢ OB3 B pesymnbrare
COBEPIICHCTBOBAHUS 00pa30BaTEILHOTO MPOIIecca;

e co3/laHue ONarompUATHOTO IMCHUXOJIOrO-MEAarornyeckoro KiuMmaTta JUis pealu3aluu
WHIUBUAYAIbHBIX TOTpeOHOCTEeN oOyyatomuxcs ¢ OB3.

OcHoBHasi HeJb Y4yeOHOro Kypca: chOpMUPOBATH TMPEJICTABICHUS O XUMHYECKOM
aJIeMeHTe U (popMax ero CymecTBOBaHUS — aTOMaX, U30TOMAaX, HOHAX, MPOCTHIX BEIIECTBAX U UX
BOKHEHIINX COCAMHEHUAX (OKCHIAX M IPYruX OWHAPHBIX COCNMHEHHSIX, KUCIOTaX, OCHOBAHUSIX
U COJISIX), O CTPOCHHMU BEIIECTBA (THIOJOTHH XUMHUYECKUX CBS3€H M BHUIAX KPHUCTAJUIMYECKUX
PEIETOK), 3aKOHOMEPHOCTSAX MPOTEKAHUSI pEeaKlnil U X Kiaccu(UKaImm.

HM3yyenue XuMHMH B OCHOBHOH IIKOJ€ HANPAaBJIECHO HA JOCTHKEHHE CJIEAYIOLINX
3ajgau:

e OCBOGHHME BOKHEUIIMX 3HAHWUN 00 OCHOBHBIX MOHSTHUSIX M 3aKOHAX XMUMHH, XUMHYECKON
CHUMBOJIMKE;

e OBJIQJICHHE YMEHHUSIMHU HaOMOJaTh XHMHUYECKUE SIBJICHUS, TMPOBOJUTh XUMUYECKUI
OKCIEPUMEHT, MPOU3BOAUTH pPAacu€Thl HAa OCHOBE XUMHUYECKUX (OopMyn BellecTB U
YPaBHEHUN XUMHUYECKUX PEAKLINI;



e pa3BUTHE MO3HABATEIBHBIX MHTEPECOB M MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B Mpoliecce
MPOBEACHUST XMMHUYECKOTO 3KCIIEPUMEHTa, CAMOCTOSTEIBHOTO MPUOOPETEHUsI 3HAHUH B
COOTBETCTBUU C BO3HUKAIOIIUMH KU3HEHHBIMH MTOTPEOHOCTAMU;

e BOCHHTAaHUE OTHOUIECHHUS K XMMHUHU KaK K OJHOMY U3 (yHIAMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUS U AJIEMEHTY 00IIe4eI0BEUYECKON KyIbTYpHI;

e IPHUMEHEHHE TOJTYUYCHHBIX 3HAHUA U yMEHHH 151 O€30MMacHOTO MCIIOJIb30BAaHUS BEIIECTB
1 MaTepUasoB B OBITY, CEILCKOM XO3SMCTBE U Ha MPOU3BOJICTBE, PELICHUS IPAKTUUECKUX
3a/1a4 B IOBCEJHEBHOM JKU3HHU, IPEIYNPEKACHUS SBICHUM, HAHOCSAILIUX BpE 3/10POBbIO
YEJIOBEKA U OKPYXKAOILIEH Cpelie.

Onucanue Mecta yueOHOro npeamera « XuMus» B y4eOHOM IIaHe
B cootBercTBUM ¢ 0a3UCHBIM Y4E€OHBIM IJIAHOM «XHUMHS» OTHOCUTCS K Y4eOHBIM
npenMeram, 00s3aTenbHbIM s u3ydeHus Ha Il ctyneHu ocHOBHOTro 0611ero oOpa3oBaHusl.
basucueiii yueOnbiii 1man (BYII) ans oOpasoBarenpHbIX oOpranuzauuii Poccuiickoit
®denepanuu B 11e510oM B 9 kiacce He meHee 34 4 (1 4 B Henento) Ha 6a30BOM ypOBHE OOyUEHHS.

OO0mas xapakrepucTuKa yueOHOro npeamera « XuMush»

B coxepxanun kypca 9 knacca BHayasie 0OOOIIEHHO PAacKpbIThl CBEIAEHMSI O CBOMCTBAX
KJIaCCOB BENIECTB — METAIOB M HEMETAUIOB, a 3aTeM IIOJAPOOHO OCBEUICHBI CBOMCTBA
IICJIOYHBbIX ¢ HléJ'IO'-IHOSeMeJ'IBHBIX METAJIZIOB M TaJIOI'€HOB. Hapsmy C OTHM B KYypCEC
PACKPBIBAIOTCA TAKXKE U CBOMCTBaA OTACIBbHBIX BA’XHBIX B HapO)]HOXO?;fII\/’ICTBeHHOM OTHOIIICHUH
BEIIECTB. 3aKaHYMBACTCS KypC 3HAKOMCTBOM C OPraHUYECKUMH COCIMHEHHSIMH, B OCHOBE
0T6opa KOTOPBIX JIC)KUT HACA TCHCTUUCCKOIO pa3BUTUA OPraHUYCCKUX BCIICCTB OT
YTJIEBOJIOPOJIOB JI0 OMOTIOTUMEPOB (OCITKOB U YIJIEBOIOB).

B cBoto ouepenp, 3T0 Ha€T BO3MOXKHOCTD YJallUMCS HE TOJBKO JIy4Ille YCBOUTH COOCTBEHHO
XUMHUYECKOE COAEpKaHNue, HO U TOHATH POJIb M MECTO XMMUH B CHCTEME HayK o mpupoze. Takoe
MOCTPOEHHE Kypca MO3BOJISIET B TOJIHOK Mepe MCHOJIb30BaTh B 00yYEHUH JOTHYECKUE OTIepanu
MBIIIJICHUS: aHAJIN3 U CHHTE3, CPABHEHHE M aHAJIOTUIO, CHCTEMATH3aIMIO0 U 00001IeHHE.

3HauUNTEIHPHOE MECTO B COJICP)KAHMM Kypca OTBOJHUTCS XUMHUYECKOMY SKcrepuMeHTty. OH
OTKPBIBAa€T BO3MOKHOCTH (DOPMHPOBATh Yy y4aIIUXCSl CHENUAIbHBIC NPEIMETHBIC YMEHHS
paboTaTh C XMMHUYECKHMH BELICCTBAMH, BBIIOJHATH HPOCTHIE XUMHUYECKHE OIIBITHI, YYHUT
IIKOJIBHUKOB O€301TaCHOMY M 9KOJIOTMYECKH I'PaMOTHOMY OOpAIEHHIO C BEIIECTBAMH B OBITY U
Ha ITPOU3BO/ICTBE.

[TpakTrueckne pabOTHl CIPYHNIHMPOBAHBI B OJNIOKM — XHMHYECKHE MPAKTHKYMBI, KOTOpBIE
CIy)KaT HE TOJBKO CPEICTBOM 3aKpEIUICHUs YMEHHIl M HaBBIKOB, HO TAaKK€ U CPEICTBOM
KOHTPOJIA 32 KA4eCTBOM MX C(HOPMUPOBAHHOCTH.

Ilinanupyembie pe3yJibTAThI

[To utoram ycBoeHUs 00s3aTeILHOIO MUHAMYMa COJCPIKaHUsl 00pa3oBaTeIbHON 00JacTh
«XUMHUS» BBITYCKHUKH OCHOBHOM 00111600pa30BaTEIbHOM IIKOJIBI QOIHCHYL!
1. Ha3piBaTh.
1.1. XuMudeckue 3JIEMEHTHI [0 CUMBOJIAM.
1.2. BemecTBa Mo ux XUMHYECKUM (popmMyiaM.
1.3. CgoiicTBa HEOPraHUYECKUX U OPTAaHHMUECKUX BEIIECTB.
1.4. Tlpu3Haky U YCIOBHS OCYIIECTBICHUS XUMUYECKUX PEAKITUH.
1.5. ®axTopsl, BIUSIONINE HA U3BMEHEHUE CKOPOCTH XUMHUUYECKOHN peakinu.
2. OnpenensiTh (pacno3HaBaTh, BBIYHCIATH):
2.1. KauecTBeHHBIH U KOJTMYECTBEHHBIA COCTAB BEIIECTBA.
2.2. TIpocThle U CI0XKHBIE BEIIECTBA.
2.3. TlpuHaANEXHOCTH BEMIECTB K OTMPEAeIEHHOMY KIIacCy.
2.4. BaneHTHOCTh W (WJIM) CTENEHb OKHUCIEHUS XWMUYECKUX OJIIEMEHTOB B OMHApHBIX
COCTMHEHUSIX.
2.5. Bujg XUMUYECKOW CBSI3U MEXAYy aTOMaMH 3J€MEHTOB B MPOCTHIX BEHIECTBAX U TUIIUYHBIX
COCIMHEHUSX: a) MIEeJTOYHOU METaJlI — TajioreH; 0) BOJIOPO — TUIMUYHBIE HEMETAJLIBI.



2.6. Tumbl XMMHYECKHX pPEAKIUi: a) IO YHMCIY M COCTaBY MCXOAHBIX BEIIECTB M IMPOIYKTOB
peakuuu; 0) MO BBIACICHUIO WM TOTJIOIIEHUIO TEIUIOTH; T) MO MPU3HAKY OOpaTUMOCTH WU
HEOOPAaTUMOCTH XUMUYECKUX PEAKIIHA.

2.7. TIpoayKThl XUMHUYECKOM peakiuu 1o (GopMyinaM UCXOJHBIX BEIIECTB.

2.8. HWcxonuble BemecTna o (GpopMysaaM MpoayKTOB XUMHUECKOW PEeaKLnu.

2.9. Kucnopon, BOJOPO/I, YIIIEKUCIHBIH ra3, paCTBOPHI KUCIOT U MIEIOYEH.

2.10. Xnopwun-, cynbdar-, kKapOOHAT-HOHBI B PACTBOPAX.

2.11. MaccoByro JI0JIF0 XUMHUYECKOTO 3JeMEHTa 10 (popMysie BemecTBa; KOJMYECTBO BEUIECTBA
(Maccy) 1Mo KOJMYECTBY BEIIeCTBA (Macce) OJHOTO U3 BCTYMUBIINX B PEAKIIMIO WM MOTYYEHHBIX
BEIIECTB.

3. Xapakrepu3oBarhb (ONMCHIBATD):

3.1. XumMudeckue 3JeMEHTHl MaJIbIX MEePHOJIOB, a TAKKE KIWHA M KAJIBLUI IO TOJOXKEHUIO B
MEPUOINYECKOIN CUCTeME XUMHUYECKHX 31eMeHTOB /I. 1. MeneneeBa u CTpOCHHUIO UX aTOMOB.
3.2. CaoiicTBa BeICIINX OKCHIOB d51eMeHTOB (Ne 1— 20), a Taxke CBOHCTBA COOTBETCTBYIOIINX
WM KHCJIOT U OCHOBaHHIA.

3.3. Xumuueckoe 3arps3HEHHE OKpYKAalomIed cpenbl Kak CJIEeICTBHE IPOHM3BOJCTBEHHBIX
MPOIIECCOB M HEMPABUIBHOTO UCIIOJIB30BAHMUS BEIIECTB B OBITY, CEJTHCKOM XO3SHCTBE.

3.4. CriocoOBbI 3aIIuThl OKPY)KAIOIIEH CPelbl OT 3arpsS3HEHUS.

3.5. buonorudecku BaKHbIE COSAMHEHUS (YTIIEBOIBI, OCTIKH, JKUPHI).

3.6. Crtpoenue u 00IIHIe CBOCTBA METAJIIOB.

3.7. Peakiiuy BOCCTaHOBJIEHUSI METAJJIOB U3 UX OKCHIOB BOAOPOAOM, okcuaom yriepona (II) u
ATIOMUHHUEM (TIOMOTEPMHUS).

3.8. CpoiicTBa 1 00IaCTH MPUMEHEHUS METATHYECKHX CIIIABOB (UYTYH, CTallb, TIOPATFOMIHHIA),
CUJIMKATHBIX MAaTepUaJIOB (CTEKIJIO, IIEMEHT).

3.9. CpoiictBa u Qusnonoruveckoe neiicteue Ha Opranm3m okcuma yriepoxaa (II), ammmaxa,
XJIOpa, 030HA, PTYTH, STHJIOBOTO CIIUPTa, OEH3UHA.

3.10. Cocras, cBOWCTBa U MPUMEHEHHUE TMHUIIIEBON COIBI, MEIHOTO Kymopoca, noja (CupToBOH
pacTBoOp), MIIIOKO3bI, CaXapo3bl, KpaxMaia U KIEeTYaTKU.

3.11. YcnoBus U crmocoObl MpeaynpexACHUS KOPPO3WHW METAUIOB TMOCPEACTBOM Pa3IMIHBIX
MOKPBITUM.

1.12. YcnoBusi TOpEHUU U CIIOCOOBI €r0 MPEKpaIeHUsI.

3.13. KpyroBopoTsI yriaepojia, KUCIOPo/ia, a30Ta B IpHpoIe (110 cXxemam),

3.14. TlpaBuna noBeneHUs B KOHKPETHOW CHUTYyallMH, CIIOCOOCTBYIOIIME 3aIIUTE OKPYXKAIOIIeH
Cpelbl OT 3arps3HEHNUH,

4. OObSICHATDH (COCTABJISTD):

4.1. Duzuveckuii CMBICI MOPSAIKOBOTO (aTOMHOI0) HOMEpa XMMHUUECKOTO AIIEMEHTa, HOMEPOB
TPYNIBl U TEepUoja, K KOTOPHIM OH MPUHAIICKHUT B MEPHOJUYECKON CHCTEME XHUMHYECKHX
anemenToB /. 1. Menaeneena.

4.2. 3aKOHOMEPHOCTH W3MEHEHHS CBOICTB XMMHUYECKHUX 3JIEMEHTOB B MpejeniaXx: a) MalbIX
MepHOJIOB; 0) rIaBHBIX MOATPYII.

4.3. CXOACTBO W pa3lIUyU€ B CTPOCHHHM ATOMOB XMMHUYECKUX 3JIEMEHTOB, COCTABISIOUINX: a)
OJIUH TNepuos; 0) OJHY IVIaBHYIO MOATPYIIY MEPUOANYECKON CHCTEMbl XMMHUYECKHX 3JI€MEHTOB
. . Menaeneera.

4.4. TlpuymHBl MHOTOOOpA3Ms BEIIECTB: a) pa3iudyhe B KaYECTBEHHOM COCTaBe; 0) paznuyre B
CTPOECHUH MOJIEKYII.

4.5. OTnnyne XUuMUYECKUX SBJICHUN OT (U3NUECKUX.

4.6. CylIHOCTh peakluy HeHTpaau3aluy.

4.7. ®opMysbl BEIIECTB pa3IMYHBIX KJIACCOB HEOPraHUYECKUX COEAMHEHUH (10 BaJCHTHOCTHU
WIN CTETIEHU OKUCIICHUS! XUMHUECKUX HIIEMEHTOB).

4.8. Cxembl CTpOCHHsSI aTOMOB XHMHUYECKUX dyeMeHTOB (Ne 1—20) c ykazaHWeMm dmcia
AJIEKTPOHOB B AJIEKTPOHHBIX CIOSX.

4.9. YpaBHEHUS! XUMHUUECKUX PEAKLUI pa3INUHbIX TUIIOB.



5. CiaenoBaTrhb nNpaBUJIaM:

5.1. Tlonp3oBaHMs XUMHUYECKOH MOCYIOM M J1abopaTOpHBIM 000pynOBaHHEM (MPOOHpPKaMHu,
XUMHUYECKUMHU

CTaKaHaM¥, BOPOHKOA, JJAOOPaTOPHBIM IITATHBOM, HarpeBaTEIbHBIMH PHOOPAMH).

5.2. PaboThl ¢ KOHIIEHTPUPOBAHHBIMH KHCIOTAMH M WX PAaCTBOPAMH, ILEIOYaMU U HEraméHON
W3BECTHIO, BOJOPOJOM, METaHOM (IIPHPOTHBIM Tra3oM), OCH3MHOM, SJIOXUMHUKATaMH,
MUHEpaJIbHBIMU yIOOPEHUSIMU B COOTBETCTBUU C MHCTPYKLHUSAMHU IO BBIIOJHEHUIO XUMUYECKUX
OTIBITOB.

5.3. HarpeBanus, orcrauBanus, GUIBTPOBAHHS U BHIIAPUBAHUSL.

5.4. llomydenust u coOupaHusi KHCIOPOa, BoJopoaa, okcuaa yriaepoaa (I'Y).

5.5. OkazaHusi TOMOIIH MTOCTPAIABIINM OT HEYMEJIOTo OOpAIeHHS C BEIECTBAMH.

COJAEPKXAHHUE YYEBHOI'O IIPEIMETA «XUMMWSI»
9 kjacce

1. IloBTOpeHMe OCHOBHBIX BONPOCOB Kypca 8 kiacca u BBelleHHe B Kypc 9 Kiiacca

XapakTepucTUKa JJIEMEHTa MO0 €ro IMOJOKEHUI0 B mepuoauyecko cucreme J[. U.
MenneneeBa. CBOICTBa OKCHUIOB, KHCJIOT, OCHOBAaHMM W COJEH B CBETE TEOPHUHU
ANEKTPOJUTUYECKON JUCCOIMAIINN M OKHCIICHUSI-BOCCTAHOBJICHHUS.

[TonaTre o mepexoaHBIX 3JIeMeHTax. AMQOTEpHOCTh. [ €HETHYECKUN psAIl TEPEXOTHOTO
DJIEMEHTA.

[lepronnueckuii 3aKOH MW TEPUOJUYECKAsT CHCTEMa XHMHUYecKuxX osnemeHtoB [[. U.
Meunneneesa.

2. Tema 1. MeTaJLiIbI

[Tonoxenue meramnoB B nepuoauyeckoit cucreme [. M. MenneneeBa. Meramnnueckas
KpUCTAJUTHYECKas peréTka U MeTaNInIecKasi XuMudeckas cBsi3b. O0mue ¢puznueckue CBONCTBA
METAJIJI0B. XHMMHUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTENEH, a TaKKe B CBETE HX
MOJIOKEHUST B OJCKTPOXMMHYECKOM psIy HampsikeHui MeTtaisioB. Kopposus MeTamnoB u
criocoObl 60pwObI ¢ Hel. CriaBbl, KX CBOMCTBA U 3HAYCHUE.

Obwas xapakmepucmuka wjenounvlx memannog. Mertamnsl B npupoje. O6mue crnocoOsl
ux noxydenusa. Ctpoenue atoMoB. lllenounbie MeTanasl — MpoOCThie BelecTBa. BakHelne
COCJIMHCHMS IIEJIOYHBIX METAJJIOB — OKCHBI, THIPOKCUIBI U COJIU (XJIOPUIbI, KapOOHATHI,
cynbdaThl, HUTPATHl), UX CBOICTBA M TNpPUMEHEHHWE B HapOJHOM Xxo3sicTBe. Kanwuiinbie
yaoOpeHus.

Obwas xapakmepucmuxa 31emenmos 2nasHotu nooepynnsl Il epynnei. CTpoeHHE aTOMOB.
[IénoyHo3emMenbHbIE  METalIbl —  TPOCThie  BellecTBa.  BakHeHmine  CoeIuHEHUS
IENOYHO3EMETIbHBIX METaNIOB — OKCHJIbI, THIPOKCHIBI M COJM (XJIOPHABI, KapOOHATHI,
HUTpATHI, cynb(haTel, pochaTer), UX CBOICTBA U TPUMEHEHNE B HAPOJHOM XO3SICTBE.

Amomunanii. CtpoeHue atoma, (pU3MYECKUe U XUMUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenvHeHUs ATIOMUHUS — OKCHUJ U TUIPOKCUI, WX aM(OTEpHBIN xapakTep. Baxkneimme conu
amomuHus. [I[ppuMeHeHne aTIOMUHUS U €70 COSTUHEHUH.



XKenezo. Crpoenne aroma, (puU3MYecKHMe W XMMHUYECKHE CBOMCTBAa MPOCTOTO BEIIECTBA.
Ienetuueckue pamsl Fe?* u Fe®'. Baxwueiimme comu skenesa. 3HauyeHMe kejle3a M €ro
COCIMHEHUH IS IPUPOIBbI U HAPOIHOTO XO35MCTBA.

Jemoncrpanuu. O0pa3npl MIETOYHBIX M MIENOYHO3EMEIbHBIX MeTauioB. OOpasibl
CIUIaBOB. B3aumonelcTBue HATpUs, JUTHSA M KaJlblLMsA C BOXOM. B3aumonencrsue Hatpus U
MarHus ¢ KUCJIopoaoM. B3aumMozeicTBue MeTauioB ¢ HemeTaiulaMy. [lonydeHue TuapoKcuIoB
xenesa (M) u (II0).

Jlabopamopuwie onvimbot.

1. TlomydyeHue W B3aMMOACWUCTBUE THIPOKCHAA IMHKA C PACTBOPAaMH KHUCIOT H
LIEI0YEH.

2. PaccmoTpenune 06pas3oB METaIOB.

3. BzaumopelicTBuE METAIIOB ¢ pAaCTBOPAMU KHUCJIOT U COJIEH.

4. Os3HakoMJieHME ¢ o0Opa3laMud NPUPOJHBIX COECIUHEHUN HaTpHs, KaJlblus,
QTIOMUHUS B Py/IaMU JKeJe3a.

5. KauecTBenHbIe peakiuu Ha HoHb! Fe?* u Fe?”,

3. Tema 2. Hemera/iibl

OO0mrast xapakTEepUCTHKAa HEMETA/UIOB: TMIOJOKEHHWE B TEPUOJUYECKON  CHCTEME,
O0COOEHHOCTH CTPOEHMSI ATOMOB, IEKTPOOTpHIATENbHOCTD (D0) Kak Mepa «HEMETAIITMYHOCTHY,
pan D0. Kpucramimyeckoe CTPOEHHE HEMETAUIOB — TMPOCTHIX BEIIECTB. AJITIOTPOMUSL.
®u3nyeckne CBOMCTBA HeMeTauIoB. OTHOCUTEIBHOCTD MMOHATUN «METAIDY — «HEMETaJD».

Obwas xapakmepucmuka 2anozenog. Ctpoenue aroMoB. [IpocTbie BelecTBa U OCHOBHBIE
COCIMHECHMS TAJIOTEHOB, WX CBoOMcTBa. Kparkme cBemeHust o xjope, Opome, (rope m ione.
[IpumeHeHne rajJloreHoB U UX COSMHEHUI B HAPOJAHOM XO35UCTBE.

Cepa. Ctpoenne aToma, auIOTPOIHs, CBOWCTBA M TIPUMEHEHHE POMOWYECKON Cephl.
Oxcunpl cepsl (IV) u (VI), ux nosydenue, cBoiicTBa u npumeHenne. CepHas KUCI0Ta U €€ COJIH,
UX MPUMEHEHHE B HAPOTHOM X03siiicTBe. [IpOU3BOJICTBO CEpHOI KHCIOTHI.

A3zoT. CTpoeHue aToMa U MOJIEKYJbI, CBOMCTBA MPOCTOTO BeIlleCcTBa. AMMUAK, CTPOEHUE,
CBOICTBa, MmoyiyueHue U npumeHeHue. Coyid aMMOHMS, UX CBOICTBa U mpuMeHeHue. OKCHIbI
azota (II) m (IV). A3oTHas kwucioTa, €€ CBOMCTBa W TpUMEHEHHE. HuTpaTel W HUTPHTHI,
npo0ieMa ux coAepKaHus B CETbCKOXO3IMCTBEHHOM MPOTYKIINHU. A30THBIE yI0OpEHUSI.

®ocdop. Crpoenne atoma, amIoOTPONHs, CBOMCTBA Oenoro u kpacHoro docdopa, ux
npuMmeHenne. OcHoOBHble coenuHeHUs: okcunx docdopa (V) u oprodochopHas kucnora,
docdatsl. DochopHbie ynoOpeHusl.

Yrnepoa. CTpoeHue aroma, aIoTpOIUs, CBOcTBa Moaudukanuii, mpuMeHeHue. OKCHIBI
yraepoaa (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHaThl: KalbIMT, COAA, MOTAII, HX
3HaYEHUE B MPUPOJIE U KU3HU YETIOBEKA.

Kpemuuii. Ctpoenne atoMa, KpUCTAIIMYECKU KPEMHUMN, €ro CBONCTBA M NpPUMEHEHHE.
Oxcupn xpemuus (IV), ero mpuponHsie pazHOBHAHOCTH. CuiHKaThl. 3Hau€HUE COEIWHEHUI
KpEMHUS B ’KUBOW U HEXKUBOU mpupoe. [[oHATHE 0 CHIIMKAaTHON MPOMBIIIIEHHOCTH.

Jemouncrpanun. OOpa3isl TaloTeHOB — MPOCTHIX BElIecTB. B3aumoieiicTBUE raioreHoB
C HaTpueM, ajllOMUHUEM. BpiTecHeHue XjIopoMm Opoma WM HoJa M3 PACTBOPOB HX COJIEH.
BzaumopneiictBue ceppl ¢ MeTajulaMH, BOJOPOJOM U KHCIOpoaoM. BsaumoneiicTBue
KOHIIEHTPUPOBAHHON a30THOW KHUCIOTHI ¢ Me/pi0. [lornomienne yrnémM pacTBOPEHHBIX BEIIECTB
un ra3oB. BoccranoBienne menu u3 e€ okcuaa yriéM. OOpasipl MPUPOTHBIX COEIUHEHUI
xJopa, cepsl, docdopa, yraepoaa, kpemaus. OOpa3ibl BaXKHEUITNX JIsI HAPOIHOTO XO3SHMCTBA
cynb(}aroB, HUTpATOB, KapOOHATOB, (hocdaToB. OOpa3Ibl CTEKIA, KEPAMUKH, IIEMEHTA.

JlabopaTopHbIe ONBITHI.



KauecTBeHHBIC peakIuy Ha XJIOPUI-, CYIb(}AT-, KapOOHAT-HOHBIL.
Pacno3naBanue coJieit aMMOHUS.

O3HakoMJIEHUE C MPUPOJIHBIMU CUITUKATAMH.

O3HakoMJIeHHE C MPOAYKIIMEH CHIIMKATHON MPOMBIILIEHHOCTH.
[Tosrydenune yriaekucnoro ra3a u €ro pacro3HaBaHUeE.

e wN e

4. Tema 3. IIpaktukym Ne 1. «llony4yeHue, cBoiicTBa M pacno3HaBaHUe
HEOpraHW4YeCcKHX BellecTB)

1. Tlomyuenue ampoTepHOTO TUAPOKCUIA U U3YUCHUE €TI0 CBOMCTB.

[Tosryuenne aMMuaka u UCCIEIOBAHUE €r0 CBOMCTB.

3. Tlomydenuwe yriekucioro raza M u3ydeHue ero cBoicTB. Ilepexonm kapObonara B
ruipokapOoOHaT U 0OpaTHO.

4. Pemeunune OKCIICPUMCHTAJIBHBIX 3aJla4 Ha PAaCIiO3HaBaAHUC BaXKHEUIINX KaTUOHOB U
AQHUOHOB.

5. ITlpakTuueckoe OCyIIeCTBIECHUE TEPEXOOB.

N

5. Tema 4. Opranuuyeckue coeMHEHUs

BemectBa oprannyueckue u HEOPraHUIECKHUE, OTHOCHTEIIBHOCTh ATOTO MOHATHA. [[puyunHbI
MHOT000pa3usi YyriiepoJHbIX COeUHEHUH. Teopusi cTpoeHHsl OpraHM4ecKux coequHeHnit A. M.
byrneposa.

Aukanbl. CtpoeHne Monekynsl meTtaHa. [lonsaTtne o romonorumdeckom psue. Mzomepus
YIJIEPOJIHOTO CKeJieTa. XUMHUYECKHME CBOMCTBA allKaHOB: pEaKIUs TOPEHHUs, 3aMEIICHUs,
pasyioxkeHus: U uzomepusanuu. [[pumenenue Mmerana.

AJIKeHbI. DTUJIEH KaK POJIOHAYAIbBHUK TOMOJIOTHYECKOTO psijia alKkeHOB. [[BoiiHas CBS3b B
MoJiekyse JTwieHa. CBOWCTBAa OTWJICHA: pEaKIMH TPUCOCAUHEHHS (BOIOpOJaA, TaJOTEHA,
raJIOr€HOBOIOPO/Ia, BOABI) M OKHCIeHHs. [loHATHE O TMpenenbHBIX OJHOATOMHBIX CIUPTaxX Ha
MPUMEPE ITAHOJIA U ABYXaTOMHBIX — Ha MPUMEPE ITWICHIVIMKOISA. TpEXaTOMHBIN CIUPT —
riauuepuH. Peakunu nonmumepusanuu stuieHa. [lonusTusieH u ero 3HadyeHue.

Anxunbl. AuetwieH. TpoitHas CBs3b B MOJIEKyJie aneTwieHa. [I[pumeneHne aneTuieHa Ha
OCHOBE CBOMCTB: PpE€akiusi TOpEHHUs, MPUCOCIMHEHUS XJOPOBOJAOpOAAa M JajdbHEWIas
MOJIMMEPH3allisl B TMOJMBUHWIXJIOPHUI, pEaKIus Tuapartanud anetwieHa. I[lorstue o006
ajpJeruaax Ha IpuMepe YKCYCHOTO ajlbJeruia.

OxkwciieHne anpaerujaa B Kuciaoty. OTHOOCHOBHBIC TIPeIeIbHbIC KApOOHOBBIC KHCIIOTHI Ha
IpuMepe YKCYCHOM KHUCIIOThI. Ee CBOMCTBA M TPUMEHEHUE.

Peakiuu stepudukanuyu ¥ MOHATHE O CIOXKHBIX ddupax. JXupbl Kak CIOKHBIE 3(DUPHI
TJIMIEPUHA U )KUPHBIX KUCIIOT.

[Tonatne 00 aMUHOKHCIOTaX Kak aM(OTEpPHBIX OPraHMYECKUX BeIIeCTBax. Peakiuu
MOJIMKOHACHCAMH. benku, ux crpoeHre u Onooruveckas poJib.

[Tonsitne 00 yrieBomax. ['moko3a, e€ cBoiicTBa M 3HaueHue. Kpaxman u 1emitonosa, ux
Ouonoruveckas poJib.

Hemoncmpayuu. Monenu Monekyll MeTaHa U JIpYyrux yriaeBoIopoAoB. B3zaumoneicTeue
JTHIIeHa ¢ OpOMHOW BOJON U pacTBOpoM mepMmaHraHata kanus. [lomyueHue areruneHa
KapOUIHBIM criocoboM U ero ropeHue. OOpas3ilbl 3TaHOJA, ITUIEHTIUKONS U TIIHILEpPHHA.
Oxucnenne ykcycHo kucnothl. [lomydenuwe ykcycHo-3TUIOBOTO 3(upa. OMBUICHHE KHUpA.
Jloka3aTenbCcTBO HaiWuus (PYHKIMOHAIBHBIX TPYNI B PAcTBOpPaxX aMUHOKHUCIOT. l[BeTHbIe
peakiuu OenkoB. B3aumonelcTBHE TIIIOKO3BI ¢ aMMHMAa4yHBIM PacTBOPOM OKcHIa cepedpa.
I'maponu3 rioKo3bl U KpaxMalia.

JlabopaTopHbIe ONBITHI.

1. H3roroBiieHHE MOJEIEN MOJIEKYII YIIIEBOAOPOIOB.



2. CgoiicTBa rauiepuHa.
3. BzaumogeiicTBue 1ioko3bl ¢ ruapokcuaom meau (11).
4. B3zauMoJelcTBUE KpaxMalia C MOI0OM.

6. Tema S. IIpakTuxym Ne 2. «IlosrydyeHue, cBOMicTBA M PACIIO3HABAHUE OPraHHUYeCKUX
BELEeCTB»

1. IlosyueHue u CBOWCTBA 3TUJICHA.

2. Pemenue skcrniepuMEHTAIBHBIX 337a4 HA Pacllo3HAaBaHHWE OPraHUYECKUX BEIIECTB C
HCIIOJIB30BAHHUEM KAa4UYC€CTBCHHBIX peaKIlI/If/'I Ha aJIbACrujbl, MHOTOATOMHBIC CIHPTHI,
KpaxMall 1 HCMIPECACIbHBIC COCANHCHUS.

3. Pacno3HaBaHue BOJIOKOH U IUIACTMACC.

7. Tema-moayjb. XUMHUSA U IKOJOTHSA

OcHOBHBIE TTOHSTHUS SKOJIOTUH: Cpella OOUTaHus, SKOJIoTuYecKkue (pakTopsl, Ouocdepa u ee
OCHOBHbIE 3yieMeHThl. YUenoBek u Ouocdepa. YpOBHU SKOJOTMUECKUX MPOOJIEM: JIOKaIbHBIH,
pEeruoHANIbHBIN, TJI0OATBHBINA. B3auMoCBs3b 9K00THN U XUMUHU. CBSI3b MOHATHH «XMMHUYECKHI
AIIEMEHTY, «BEIIECTBOY», «XUMHUECKAsI PEAKIIHS C SKOJIOTHICCKIMH MOHSATUSIMH.

[TpupoHBIE ¥ aHTPOTIOT€HHBIE HCTOYHUKH BEIIECTB- 3arPsS3HUTENCH OKPYKAIOIIEH CpE/IbI.
XapakTep BO3JEWCTBUSA BPEIHBIX BEUIECTB Ha 4YeJOBEKa: OOIETOKCHMYECKOe, pa3ipaxarollee,
aUIepruyeckoe, €  OTHAICHHBIMHA  TIOCIEACTBUSAMHU  (KaHIIEPOTEHHOE,  MYTareHHOE).
HopmupoBanue 3arps3HeHUN OKpYXArOIIeH Cpefpl, MOHATUS U KpuTepun HopMupoBanus: JIJI
(meranpHas no3a), JIK(meransnas xonnentpamus), [1/IB (mpeaenbHo AomycTHMBIE BBIOPOCHI),
BJIK (BpeMeHHO momycTuMble KOHIIEHTpanuH ). OCHOBHBIE HCTOUYHUKH 3arps3HEHUST aTMOC(HEPHI
1 COBPEMEHHBIE CIIOCOOBI OUYUCTKH BHIOPOCOB (abcopOrmsi, aacopOIusi, KOHIEHC AN, KaTalu3).
Wctounuku 3arps3HeHus: rugapochepbl U COBPEMEHHBIE CHOCOOBI OYUCTKM CTOYHBIX BOJ
(busuueckue, xumudeckue, ouonorndeckue). VMIcTouHMKN 3arpsi3HeHUsT JTUTOCQEpHI, MpodieMa
TOPOJICKUX U MPOMBIIIJIEHHBIX CBAJIOK U IMYTH €€ PEIleHUsI.

XUMUYECKHE DJIIEMEHThl M HX coenuHeHuss B Ouochepe. buoxummueckue HKIbI
3JIeMEHTOB. buonornyeckas pojib U KPyrOBOPOThI BaKHEHIIIUX HEMETaNIMYECKUX AJIEMEHTOB B
o6uochepe — Kuciopoja, cepol, a3ora, pocdopa, yriepojaa. buomerannsl — Marauii, KaiabIuii,
KeJe30, Kalui, HATpUH — M UX POJIb B KU3HEAEATEIbHOCTH OPraHU3MOB. AHTPOIOTEHHbBIE
HCTOYHUKHU TSDKEIBIX METANIOB — MEJU, PTYTH, CBUHIIA U Jp., UX BO3/CHCTBHE HA OPraHU3M U
OuoxuMHuueckrue HUKIbl. OpraHndyeckre BellecTBa B KU3HU PACTEHUH, )KUBOTHBIX U YEJIOBEKa,
WX XEMOKOMMYHHKAIIMOHHAs poJib. B3auMopelicTBUe pacTeHHl U KUBOTHBIX IOCPEACTBOM
OpraHMYECKUX BEUIECTB (KpacUTeNd, Maxydue BeriecTBa, (hepoMoHbl). TOKCHYHOCTh U MYTH
BO3JICHCTBUSL HEKOTOPBIX OPraHUYECKUX BEIIEeCTB (CHHUPTHL, (PEHOIBI, aNbJIETHIbl, AHWUIIUH,
MOJIMIMKINYECKHE YIIIeBOJOPOJbl) Ha OpraHm3M uejoBeka. HedTb, yroar u oxpana
OKpyXamwlmei cpenpl. Perienue 3amad, ympaxHEHHH C JKOJOTHYECKHM COJEpKAHUEM U
KOHTPOJIMPYIOIIUX 3a1aHUH.

Jemoncrpanun. OOpa3ipl CTOYHBIX BOJ PA3IMYHBIX MPEANPUATHN, TaIbBaHUYECKUX
[IUTaKOB, TBEPJBIX OCTATKOB B IMKIOHAaX U JAnekTpoduibTpax. Kosmekiuu BemecTs-
KOaryJisiHTOB, KaTalll3aToOpoB, 00E3BPEKMBAIOIINX BBIOpOCH B atMmochepy. BrnusHue oxcuna
cepel (IV) nHa pacrenus; neiictBue HepTu M HeDTENPOIYKTOB HA pACTEHUS; BIHSHUE
CHUHTETHYECKUX MOIOIUX CPEJCTB HA BOJHYIO SKOCUCTEMY.

JlabopaTopHbIe ONBITHI.

1. l3BneueHne MOHOB MEAW W3 MPOMBIBHBIX BOJI TaJIbBAaHMYECKMX BaHH METHEHUS
METOJIOM LIEMEHTALINN.

2. OuncTKa BOJIbI OT aMMHAaKa HOHOOOMEHHBIM CIIOCOOOM.

3. KauecTBeHHbIE peakllMu Ha HUTPAT-, HUTPUT- U (hochaT-HOHBI.



4. OOHapyxXeHHE Cepbl U a30Ta B OPraHUICCKUX COCTUHEHUSX.
5. KauecTBeHHbIE peaklMM Ha MOHBI TSKEIBIX METANIOB — CBUHIIA, LIMHKA, MEAU U

Ap.

TEMATHYECKOE IINTAHUPOBAHUE

Ne n/nm | Ha3Banue TemMbl |

Xumus. 9 kaace. (34 yueOHbie Hetenu X 1 yaca B Hepenmo = 34 yaca)

IloBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 Kijlacca M BBEIEHUE B Kypc 9 kilacca

Tema 1. Mertasuist

Tema 2. Hemeramnsl

Tema 3. IIpaktukym Ne 1 «[lomyuenue, cBOMCTBa M paclio3HABAHUE HEOPTaHUUECKHUX
BEILIECTB)

Tema 4. Opranndeckue CoOeAMHEHUS

Tema 5. Ilpaktukym Ne 2 «Ilomyuenue, CBOWCTBa U paclio3HABaHUE OPTaHUUECKHUX
BEILIECTBY

~N| o (o] B JWIN|E

MOI[y.]'IBHafl TeMa «XHUMHUS U DKOJIOTHS

HUTOI'O 3a 9 kaacce

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YMK

1. Xwumus. 9 xiacc: yue6.m71s1 06meo6pasosat. yupeskaenuii / O.C. TabpuensH. — M:
«dpodan, 2016.

JlomoaHuTENBHAS
1. Amux6eposa JLIO. «3anumarenshas xumusi», M, « ACT — ITpeccy, 2002r.
2. Amuk6eposa JLIO., Pykk H.C., [Tone3nas xumus: 3agauun u uctopust. — M.: JIpocda, 2006.

3. T'adpuensu O.C, Bockoboitnukosa H.IT., Xumust B TecTax u 3aga4yax 8-9 Kiaccel. — M.:
Hpoda, 2006.

4. Epemun E.A., Ky3smenko H.E. CipaBouHuK IIKoIbHHKA TI0 XuMuH 8-11 kimace, M,
«dpodan, 2000 r.

5. Kysemenko H.E., Epemun B.B. 2400 3a1a4 a7 HIKOJIBHUKOB U MOCTYMAONIUX B BY3bI. —
M.: dpoda, 1999.

6. Manbimkuna B. Banumarenbras xumusi. Heckyunsiii yueouuk. — CI16: Tpron, 1998.
7. Csuranbko U.B. Hecranmaprasie 3agaun mo xumun. — M.: Mupoc, 1995.

8. Copokun B.B. u ap. Bagaun xumudeckux onumiuaa. — M.: M3a-80 MockoBCKOTO
yHHUBepcuTeTa, 1989.

9. Xomuenko N.I'. Pemenue 3anay no xumuu. — M.: OO0 «M3narensctBo Hosas BoiHay,
2005.
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