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IInanupyemMbie pe3yJibTaThl

Ha 3aHATHSAX BHEYpOYHOH NEATENBHOCTH «MHp XUMHHU» OOydarouuecs AOMOJHAT CBOU
3HaHMS 10 XMMMHM, MOBBICAT CBOM YpOBEHb TEOPETHUECKON U AKCIEPUMEHTAIbHOW IMOATOTOBKH.
3aHATUS TNpHU3BaHbl NMPOOYIUTH y ydyallluXcs HHTEpeC K XMMUYECKOH HayKH, CTUMYJIUpPOBATh
JanpHeiee u3ydeHne XMMuu. XUMHUUYECKHe 3HaHUs, CHOPMHUPOBAHHbBIE HA BHEYPOUHBIX 3aHATUSAX,
MIOMOTYT 00yYaIOMIUMCS B IIOATOTOBKE K 9K3aMEHY 110 XUMHUH U B JaJbHEHUIIIEM 0CO3HAHHO BBIOPATh
HarpasjeHue NPO(YUIBHOTO 00ydEHUSI.

IIpeamMeTHbIMH pe3yJIbTaTaAMH OCBOCHMS IPOTPAMMBI SIBJISIOTCS:

- B [IIO3HaBaTelbHON cdepe: oOMNHUCHIBaTh JEMOHCTPALMOHHBIE M  CaMOCTOSATENBHO
IIPOBEJCHHBIE AKCIIEPUMEHTHI, MCIOIb3Yys ISl ATOrO0 PYCCKUM SI3bIK U S3bIK XMMHUH; HAOJIOIaTh
JEMOHCTPUPYEMBIE U CAMOCTOSITENILHO ITPOBOAUMBIE OIBITHI, XMMUUECKNE PEAKLIUHU, IPOTEKAIOIINE
B IIpUPOJIE U B OBITY;

- B LIEHHOCTHO-OPMEHTAllMOHHON cdepe: CTPOUTh CBOE IOBEIEHHE B COOTBETCTBUU C
IPUHLMIIAMU OEpEeKHOI0 OTHOIIEHUSI K IPUPOJIE;

- B TPYHOBOH cdepe: MIAHUPOBATH M OCYLIECTBIATH CaMOCTOSTEIbHYIO pPadoOTy 110
IIOBTOPEHUI0 W OCBOCHHUIO TEOPETHYECKOM 4YacTH, IJIaHUPOBaThb U IPOBOJUTh XUMHWYECKHN
JKCIIEPUMEHT; UCII0JIB30BATh BEUIECTBA B COOTBETCTBUHU C MX IIPEIHA3HAYCHUEM U CBOICTBAMY;

- B cdepe O€30MAaCHOCTH IHKHU3HEISATCIBHOCTH: OKa3bIBaTh MEPBYIO IOMOLIb IPH
OTpaBJIECHMSX, OXOrax M JpPYrUX TpaBMaX, CBSI3aHHBIX C BEIIECTBAMU M J1abOPaTOPHBIM
00opyIoBaHUEM.

JINYHOCTHBIMHM pe3yIbTaTAMM SIBJISIFOTCS:

- B IIEHHOCTHO-OPHUEHTAIIMOHHON cdepe — UYBCTBO TOPAOCTH 3a POCCHUUCKYIO HAYKY,
OTHOILIEHHE K TPy, LIEJIEYCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

- B TPYJI0BOH c(hepe — rOTOBHOCTh K OCO3HAHHOMY BBIOODY JasibHEHIIeH 00pa3zoBaTeabHOM
TPAcKTOPHH;

- B [TI03HaBaTeIbHOU cpepe: MOTUBALIMS yUEHUS, yMEHUE YIPABISATH CBOEH MM03HABATEIbHON
JIEATEIbHOCTH.

MeTtanpeaAMeTHBIMH Pe3yJbTATAMM SIBJISIFOTCS:

- BIQJICHUE YHHUBEPCAIbHBIMH €CTECTBEHHO-HAYYHBIMH CHOCOOAMHU  JI€ATENIbHOCTH:
HaOJIOZICHUE, U3MEPEHUE, DKCIIEPUMEHT, y4eOHOE HCCIIEIOBAaHUE;

- YMEHHE TeHepUpOBaTh UJEH, ONIPENEATh CPEACTBA, HEOOXOUMBIE I UX pealn3allui;

- YMEHHE OIpeNleNIATh eI U 3a7audl JesITeIbHOCTH, BEIOUPATh CPEICTBA PeaTH3alMU LEIH
Y TIPUMEHSATD UX Ha IIPAKTHKE;

- UCIIOJIB30BATh Pa3JIMYHbIC HCTOUYHHUKU IJIA ITOJTYUCHUA XUMHYECKOH I/IH(l)OpMaHI/II/I.



OcBoeHne MporpaMMbl BHEYPOUHOW JAEATENBHOCTH OOYYAIOIIMMUCS IMO3BOJUT IMOIYYHTh
CIIEYIOINE PE3YIbTaThI:

B cpepe pazeumus nuuHoCmHbBIX YHUBEPCATILHBIX YUEOHBIX OCUICHEUIL 8 PAMKAX:

1. Koenumugnozo komnonenma 6yoym cpopmuposamul.

- OCHOBBI COLMAIBHO-KPUTHYECKOTO MBIIUICHHUS, OPUCHTAIUS B OCOOCHHOCTSX COLUAIBHBIX
OTHOIICHUH U B3aUMOJICHCTBHUM;

- DKOJIOTUYECKOE CO3HaHWE, NPU3HAHME BBICOKOM IIEHHOCTH JKM3HHM BO BCEX €€
MPOSIBIICHUSX; IPABUJI TOBEICHUS B UPE3BbIYAIHBIX CUTYAIIHSIX.

2. [JeHHOCMHO20 U IMOYUOHATILHO2O KOMNOHEHMO8 6y0em chopMuposana:

- MOTPEOHOCTh B CAMOBBIPAKEHUU U CAMOpPEaIN3allii, COLUAIBHOM IIPU3HAHUH.

3. eamenvbHocmHo20 komMnonenma 6y0ym cpopmuposaHul:

- YMEHHE BECTU JIMaJor Ha OCHOBE PaBHOMPABHBIX OTHOIIEHUN W B3aUMHOI'O YBaXXEHUS U
TIPUHSITHS,

- YCTOMYMBBIN IMO3HABaTENIbHBIH MHTEPEC M CTAHOBIIEHUE CMBICI000pasyrouell (pyHKIUu
MO3HABATEIILHOTO MOTHUBA;

- TOTOBHOCTH BBIOOpPA MPOGUILHOTO 00pa30BaHMS.

2. O0y4arouuiics HOIyIUTh BO3MOKHOCTD [T (HOPMUPOBAHHMS:

- BEIPQ)KCHHOM YCTOMYMBON y4eOHO-TTO3HABATEIHHON MOTHBALIMU M UHTEpPECa K YUCHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIIUTAHUIO.

B cpepe pazeumus pecynamugnvlx yHUEEPCANbHBIX YUEOHBIX 0CUCMEUIL 00YyUAIOWUTICA

1. Hayuwurcs:

- LleJIenojaraHuio, BKJIIOYas MOCTAaHOBKY HOBBIX IleNield, mpeoOpa3oBaHHE MPaKTHYECKON
3a/1a4M B [I03HABATEIIbHYIO;

- CaMOCTOATEIbHO AaHAJIM3UPOBATH YCIOBUS JOCTHKEHMS 1€l Ha OCHOBE YyueTa
BbIJIEJICHHBIX YUUTEJIEM OPUEHTUPOB JIEHCTBUS B HOBOM yueOHOM MaTepuae;

- IJITAHUPOBATh MYTH JIOCTHKEHUS LENEH.

2. [lony4nTh BO3MOXKHOCTb HAYUUTHCSL:

- CAaMOCTOATENIBHO CTaBUTh HOBbIE YUeOHBIE LI€TIH U 33J1auy;

- IpH TJIAHUPOBAHUHU JOCTHKEHHUSI 1I€JIeH CaMOCTOSATENBHO U a/IEKBATHO YUUTHIBATh YCIOBUS
U CPEJCTBA UX JOCTUKEHHUS.

B cepepe pazeumus  KOMMYyHUKAGMUGHBLIX  YHUBEPCANbHBLIX YUEOHBLIX  O€liCHEuil
odyuarowuiica

1. Hayuwurcs:

- aJICKBATHO UCIIOJB30BATh PC€Yb AJIA INITAHUPOBAHUA U PETYIIALINA CcBOCH NCSTCIbHOCTH,



- aIEKBAaTHO UCIIOJIB30BaTh PEUEBBIE CPEACTBA Ul PELICHUS Pa3IMYHbIX KOMMYHUKATUBHBIX
3a]a4; BIAAECTh YCTHOM M IIMCBMEHHOM peYbl0; CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE
BBICKA3bIBAHUE;

- OPraHM30BBIBATH U IJIAHUPOBATh Y4€OHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

- UHTETPUPOBATBHCS B TPYIILY CBEPCTHUKOB U CTPOUTH NMPOLYKTHMBHOE B3aUMOJEHCTBHE CO
CBEPCTHUKAMU U B3POCIIBIMHU.

2. [lony4nTh BO3MOKHOCTh HAYUUTHCSL:

- OpaTh Ha ce0s UHULIMATUBY B OpraHU3allMid COBMECTHOI'O IEHCTBUS;

- OKas3plBaTb NOJICPXKKY U CONEHUCTBHE TEM, OT KOTO 3aBHCHUT JOCTH)KEHUE LIEIU B

COBMECTHOU A€ATEIbHOCTH.

B cgpepe pazeumus  noznasamenvHviX  YHUGEPCANIbHBIX  YUEOHBIX  OeliCMEUIl
odyuarowuiica

1. HayuuTcs:

- OCHOBaM peaJln3aliy IPOEKTHO-UCCIIEA0BATEIbCKON e TENIbHOCTH;

- IPOBOJIUTH HAOJIIOJICHUS U SKCIIEPUMEHT I10/1 PYKOBOJICTBOM YUUTEJIS;

- OCYLIECTBISATh PACHUIMPEHHbII MNOUCK MH(OpMAIMK C HCHOJb30BAHUEM PECYPCOB
oubmmorek u MuaTepHera.

2. [lony4ut BO3MOKHOCTh HAYUUTHCS:

- CTaBUTb IIPOOIEMY, AapTyMEHTUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOSITENIbHO TMPOBOJUTH HCCIEIOBaHHWS HAa OCHOBE IIPUMEHEHHS METOJIOB
HaOJII0/IEHUS U SKCIIEPUMEHTA;

- BBIJIBUTATh THITOTE3HI O CBS3SIX U 3aKOHOMEPHOCTSIX MPOIECCOB;

- OpPraHM30BaTh UCCIIEJOBAHUE C IENIbI0 TPOBEPKU TMIIOTE3bI;

- ACJIaTh YMO3AKIIIOUYCHUS U BBIBOABI HAa OCHOBC AapTYMCHTAILIUU.

[IporpamMmma BHEYpOUHOM IEATEIBHOCTH IO XUMHH «MHUp XUMUN» paCCUNTAaHA HA yHallIUXCsA

9 knaccos (34 gaca).



CoaepsxkaHue nporpaMmai.
BHEYPOUHOIi 1eATeTbHOCTH N0 XUMHUHU «MHP XUMHM»

[IporpaMma 3aHATHI COCTOUT U3 YETHIPEX Pa3/IENIOB:

1. Ocobennoctu OI'D o xumuw.

2. TloBropenue u yriayOjeHHE TEOPETUYECKOro Marepualia, METOJIMKa peIICHUs 3aJaHuil
Pa3HOI0 YPOBHSI CIIOKHOCTH.

3. TecTOBBII TPaKTHUKYM.

4. BrITIOJTHEHUE MPOSKTHO-UCCIICIOBATEILCKUX PadoT.

OcHoBHOe coepkaHue

Pa3nea 0. Bxoanoii cpe3 KUM — 2y

Pa3znes 1. Oco0eHHOCTH KOHTPOJIbHOM padoThl Mo xumMum B 2021r. — 14
— KOJU(HUKATOP JIEMEHTOB CO/ICPIKAHUS

— cnenuduKanus

— HH(OpPMaITMOHHBIE PECYPCHI

Paznen 2. «Mup XMMHUM» — TEOPETHYECKUI MaTepuar IO HEOPraHWYEeCKOW XHUMUHU U
NIEPBOHAYAJIbHBIM [PEJCTABICHUSAM 110 OPraHMYECKONM XUMHUHU, METOAUKA PpELICHUS 3aJaHHi
Pa3HOTO YPOBHSI CJIOKHOCTH — 244,

Ctpoenue atoma. CTpoeHuUE 3IEKTPOHHBIX 0005104eK aToMOB MepBbIx 20 snemenToB [1ICXD

[lepponnueckuil 3aKOH M IIEPUOJMYECKAs] CHUCTEMa XUMHUYECKHUX diemeHToB J[.M.
MenneneeBa

Crpoenne Mosekyn. XUMUYecKasi CBSI3b: KOBAJIEHTHas (HEMOJIsIpHAs, NOJspHAasi), NOHHas,
MeTaJuIn4ecKasl.

BaneHnTHOCTh XUMHUYECKUX 37€MEHTOB. CTeNeHb OKUCIEHUS XUMUYECKUX AIEMEHTOB.

[Ipoctele u cnoxHble BemecTBa. OCHOBHBIE KJIAacChl HEOPraHUYECKUX COEIUHEHUU.
HomMmeHKkatypa HEOpraHM4eCKUX COCIUHEHUM.

XuMHuecKkass peakius. YCIOBUS U TPU3HAKA NPOTEKAHUS XHMHUYECKUX PEaKIM.
XvMHYecKue ypaBHEHHs. 3aKOH COXPaHEHHS] MacChl BEIIECTB.

Krnaccudukanus XMMHYECKUX PEaKIHid M0 pa3InYHbIM IMPU3HAKAM: KOJIMYECTBY U COCTaBY
UCXOJHBIX M TMOJYYEHHBIX BEIIECTB; WU3MEHEHMIO CTETEHEH OKHCIEHMS] XUMUYECKHX 3JIEMEHTOB,
MOTJIOUIEHUIO U BBIJEIICHUIO SHEPTUU.

Brruncnenue MaccoBOM 10JIM XUMHYECKOTO 3JIEMEHTA B BEILIECTBE.

DNEKTPONUTBl U HEINEKTPOIUTHI. KaTHOHBI U aHUOHBI. DNEKTPOJUTUYECKAs AMCCOLMALIMS
KHCJIOT, IIeJI0ueH, coyier (CpeTHUX )

Peakiiun HOHHOTO OOMEHA U yCIOBHUS UX OCYILIECTBIICHHUS.

XUMUYECKHE CBOMCTBA OKCUA0B: OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX.

XHUMHUYECKUE CBOWCTBA OCHOBAHUM U KUCIIOT.

XUMHUYECKHE CBOMCTBA aM()OTEPHBIX THIPOKCHIOB.

XUMUYeCcKHe CBOMCTBA CONel (CpeTHUX )

XHWMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB HEMETAILIOB: TAJIOT€HOB, KUCIOPO/1a, CEPBHI.

XUMHUYECKHE CBOMCTBa MPOCTHIX BEIIECTB HEMETAIOB: a3oTa, (ocdopa, yriepoaa,
KPEMHHS

Yuctele BemecTBa M cMecH. [IpaBuna Oe3zomacHOil pabOThl B IIKOJBHOW J1ab0OpaTOpHH.
UYenoBek B MUPE BEIIECTB.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiiui. OKUCIUTENb U BOCCTAHOBUTEb.

Brruucnenne maccoBoil J0AM PacTBOPEHHOIO BEIIECTBA B pacTBOpe. BrrumcieHns mno
XUMHUYEeCKOMY ypaBHeHHIO. (Ne21)



Pacuéruple 3amaun: BBLIYHUCICHHE MAaCCOBOM JOJIM XHMHUUYECKOTO DJJIEMEHTAa B BEIISCTBE,
BBIYHCIICHHS] 110 XMMHYECKOMY YPaBHEHHIO C HMCIOJb30BAaHUEM MACCOBOM IO PACTBOPEHHOTO
BelecTBa B pactope. (Nel5, 21)

B3anMocBs3b pa3aIuyHBIX KJIACCOB HEOPTraHUYECKUX BeIecTB. Peakiuu noHHOro oOMeHa.

XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB: INEIOYHBIX, IIEIOYHO3EMEIbHBIX,
MarHus 1 UxX COeIMHEHHH, Kejle3a U €r0 COeNUHEHHH, aTFIOMUHUS, €I0 COeTUHEHUHN.

OrmpezenieHne xapakTepa cpelibl paCTBOPOB KHUCJIOT U IIEJOYEH C MOMOIIBI0 HHIAUKATOPOB.
KauecTBeHnble peakiuu Ha annoHbI B pactBope (CI7, Br, I, S% S0s3%, S04%, NO3 ~, PO4 ¥, CO3 2,

Si03 %)

KauecTBeHHBIe peakiuu Ha kaTHoHbl B pactBope (NHz *, Nat, K*, Ca?*, Mg?*, Fe?*, Fe?*,
A|3+, CU2+, Zn2+)

[Tonyuenue ra3zoo0pa3HbIX BellecTB. KadecTBEeHHBIE peakIMu Ha ra3000pa3Hble BEIIECTBa
(kucIopoa, BOJOPO, YIJIEKUCIIBINA a3, aMMHUaK)

[lepBoHavasibHBIC CBEEHUS 00 OPraHMYECKHX BEIECTBAX: MPEACIBHBIX M HEMpPeaeIbHBIX
yriaeBoaopoAax (MeTaHe, 3TaHe, ITUIICHE, alleTUIICHE)

[lepBoHavasibHBIC CBEACHHUS 00 OPraHUYECKHX BEIIECTBAX: CIHUpTax (METaHOJIe, ATaHOJIC,
TJIMIEPUHE), KAPOOHOBBIX KUCTIOTAX (MYpagbuHoll, yKCYCHOU, CTEAPUHOBOM).

buonoruuecku BakHbI€ BELIECTBA: O€IKHU, SKUPBI, YTIIEBOIBI.

Paznen Brirowaer paboOTy MO TPEHUPOBOYHBIM 3aJaHUSM IS OINPEACICHUS TOTOBHOCTH
IIKOJILHUKOB K 9K3aMEHy M0 TOMY WM HMHOMY pasliely C THOCISAYIOUMM aHalu30M |
METOIUICCKUMH PEKOMEHTAIHSIMH.

Pa3nea 3. TecToBblil NpakTUKYM. — 4 4
Bxuttouaer HermocpeacTBEHHO TECTUPOBAaHKE U paboTy ¢ O1aHKaMU OTBETOB.

Pa3jnen 4. BoinoJiHeHHe POEKTHO-UCCJIEI0BATEILCKHX PadoT. — 34

Pazgen Bkmrouaer paboTy oOydarOmMXCS MO BBHIOPAaHHBIM TEMaM TMPOEKTa MO XUMHH,
KOHCYJIbTAIlMH YYUTEIIS.

TemaTuueckoe IJIAHUPOBAHHUE

Ne | Tema Bceero | [Tnanupyemsie pe3ynbTatsl (YY)
n/n 4acoB
0 | BxoxHoii cpe3 KM 2 Ornpenenursb MapIIpyThl, B TOM qHUCIIe
VH/IMBUyaJIbHBIE, TOBTOPEHMSI U 3aKPETJICHUSI TEM.
1 |Pazgen 1. Ocobennoctu | 1 3HaeT  OCOOEHHOCTH, KOAM(PHUKATOP  DJIEMEHTOB
KOHTPOJILHOM paboThl 1O COJIepKaHus, crienupuKanu o XHMUH,
xumuu B 2021t nH(popManoHHsle pecypcesl OI'D;

HAay4HUTCs HCIOJIb30BAaTh PAa3JIMYHBIC HUCTOYHUKU IS
MOJIyYEHUs] XMMUYECKOM HHpOopMau

2 Paznen 2. «Mup xumum» 24 Hayuntcs ompenenars 1enum u - 3amadu
JESITENIbHOCTH, BBHIOMPATh CPEACTBA pealu3alliy LeTu
Y TIPUMEHSATH UX Ha TIPAKTHKE;

pa3nuyaTh BEMIECTBA Pa3HBIX KIACCOB MPOCTHIX
M CJIOXHBIX BEIIECTB, OMPEICIIATh MX XUMHYCCKHE
CBOICTBa, B TOM YHCJI€ U W3YYCHHBIX OPTaHUYECKUX
BEIIIECTB;

paznuyath MO  KA4eCTBEHHBIM  PEAKIUSAM
MPeIOKEHHBIC KATHOHBI U AHHOHBI,

OTIHCHIBATh XUMHYECKUE peakuuu,
HaOJroMaeMple B XOA€ JIEMOHCTPAIMOHHOTO U




71a00paTOPHOTO IKCIIEPUMEHTOB.

JIeJIaTh BBIBOJABI U3 PE3YJIBTaTOB MPOBEIEHHBIX
XUMHUYECKHUX IKCIIEPUMEHTOB;

OOBSICHATh  TEHETHYECKYI0  CBA3b  MEXIY
BEUICCTBAMM  Pa3HbIX  KJIACCOB  HEOPTaHUYECKUX

BCIICCTB;
CocTaBiATh CXeMy SJIEKTPOHHOTO OallaHca K
OKHCJIUTEIBLHO-BOCCTAHOBUTEILHBIM peaKIusM,

NPaBWIBHO PACCTABIATh KOA(PQUIIMEHTH HAa OCHOBE
COCTaBJIEHHOH CXCEMbI, ONpCACIATL OKUCIUTCIIL U
BOCCTAaHOBHUTEJIB;

pacCUuTbiBaTb MACCOBBIC OO0JIM XUMHUYCCKUX
DJIEMEHTOB B BEII[ECTBAX;

MNPOU3BOJUTL BBIYUCICHUA 110 XHUMHUYCCKOMY
YPaBHEHHIO C HCIOJb30BAHUEM MAaCCOBOHM JIOJIU
pPacTBOPEHHOTO BELIECTBA B PACTBOPE.

Paznen 3. TecroBslii | 4 [IpaBMIIBHOCTH OLEHKHM CBOMX BO3MOXKHOCTEH IIpH
HPaKTHKYM. BBITIOJTHEHUH 33JaHUH TeCTa;
yMeHHE 0€30IMO0YHO 3aOTHATH OJTaHKH.

Paznen 4. Brmonnenue | 3 Hayuutcs onpenendars 1emm © - 3a4adud
MIPOEKTHO- JeATEIFHOCTH, BBIOUPATh CPEACTBA PEATM3ALUK LEIH
HCCIIEI0BAaTEIbCKUX paloT. Y TIPUMEHSTH UX Ha MPAKTHKE;

MCIIOJIb30BaTh PA3NIUYHbIE UCTOYHUKHU JJISl MOJYYEHUS
XUMHYECKON MH(pOpMaIu;

HAy4YUTHCS aJIeKBaTHO HCIOJB30BaTh PEUEBbIC
CpeacTBa JUISt pelieHus Pa3IUYHBIX
KOMMYHHUKATHBHBIX 3a7a4;

dbopMupoBaHHE  BBIPAXKEHHOW  yCTOWYMBOM
yuyeOHO-TI03HaBaTeIbHOW MOTHBAIlMM M HMHTEpeca K
YUEHHUIO;

TOTOBHOCTh K OCO3HAaHHOMY BbIOOpY JalibHeHIei
00pa3oBaTeIbHON TPACKTOPHH.

KaﬂeHlIapHO-TeMaTH‘leCKOC INJTAHUPOBAHUE

Tewma 3anaTHA Hara IIpumeyanus

wiad | GakT

BxonHoii cpes (2 yaca)

Pa3nes 1. Ocob0eHHOCTH KOHTPOIBbHOM padoTsl B 2021 1. (1 yac)

OcobenHoctu
KOIU(UKATOP DIIEMEHTOB COJEpXKaHUs, crenudukamms 1o
XuMuHr, uHhOpMaIonHbie pecypcsl OI'D;

Pazgen 2. «Mup xumum» (24 yaca)

Crpoenue aroma. CTpoeHHE 3JEKTPOHHBIX OOO0JIOYEK aTOMOB
nepBeix 20 snementoB IICXD. Ilepuoguueckuili 3akoH H
MEepUoIMYecKas CHCTEMa XHUMHYeCcKuX diemeHToB .M.




Menneneena

Crpoenue Monekyn. XHUMHUYECKass CBsI3b: KOBaJEHTHas
(HenosnsipHasi, MOJSIPHAs ), HOHHAs, METAJUIMYECKasl.
BanentHocts XxuMuueckux 37eMeHTOB. CTEneHb OKHCIICHUS
XUMHUYECKUX JJIEMEHTOB.

[Ipoctbie u cioxHbie BemiecTBa. OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COEIMHEHMII. Homenkinarypa
HEOPraHWYECKUX COCTMHEHUN.

XuMuYecKass — peakuus.  YCIOBHS M IIPU3HAKH
IIPOTEKAaHUs XUMHUYECKUX peakiuil. XUMUYECKUE YpPaBHECHUS.
3aKOH COXpaHEHMS MACCHI BEILECTB.

Knaccugukanus XUMHYECKHX PEaKIUil M0 pa3IudHbIM
IIPU3HAKaM: KOJIMYECTBY M COCTaBY MCXOAHBIX U ITOJIyYEHHBIX
BEILIECTB; H3MEHEHUIO CTEIICHEH OKHUCICHUS XHMMHYECKHUX
JIEMEHTOB, NOTJIOIIEHUIO U BBLIEICHHUIO YHEPTUU.

BrIunciienne MaccoBOil JOJIM XUMHUYECKOI'O DJIEMEHTA B
BEIIECTBE.

DNEKTPOIUTHl M HEAIEKTPOJIUTHL. KaTHOHBI U aHWOHBI.
DNEeKTPOIUTUYECKAs AUCCOIMAIMS KHUCIOT, IelIoYel, comeit
(cpennux)

Peakiu  moHHOro  oOMEHa W YCIOBHS  HX
OCYIIECTBIICHHS.

10

XUMHYECKUE CBOWCTBA OKCHJIOB: OCHOBHBIX,
aM(}OTEPHBIX, KUCITOTHBIX.

11

XHUMHUYeCKHe CBOMCTBA OCHOBAHUM M KHUCJIOT.

12

XuMUYecKue cBOKWCTBa aM()OTEPHBIX THIPOKCHIOB.

13

Xumudeckue cBoMcTBa cojiel (cpennnx). Bzaumocsssp
pa3IMYHBIX KJIACCOB HEOPraHMYECKUX BELIECTB. Peakiumn
MOHHOTro oOMeHa. (Ne22)

14-
15

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECCTB HEMETAJLIOB!
rajJoreHoB, KUCIOpOo/ia, CePhI.

16-
17

XHWMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIUIOB!
a3ota, Gocdopa, yriepoja, KpeMHHUs

18

Uucteie BemectBa u cMecu. [IpaBuna Oe3omacHOM
paboThI B IKONBHOI Taboparopun. YeToBeK B MUpE BEIIECTB.

19

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakuuu.
Oxucautens U BoccraHoBUTEND. (Nel4, 20)

20

Boruncnenne MaccoBoi 10IM paCTBOPEHHOIO BEIIECTBA
B pacTBOpe. Boruncnenus no xummuueckomy ypaBHeHHIO. (Ne21)

21

PacuétHble 3amaun: BBIYMCICHME MAacCOBOM 10U
XMMHUYECKOTO 3JIEMEHTa B BEUIECTBE, BBIUUCIECHUS IO
XUMHUYECKOMY YPaBHEHHIO C MCIOJIb30BAHUEM MAacCOBOW 0NN
pacTBOpEHHOTrO BemecTBa B pactBope. (Nel5, 21)

22

XHUMHUYECKHE CBOMCTBa IMPOCTBIX BCIICCTB MCTAJUIOB:




IIEJIOYHBIX, IIEIOYHO3EMENbHBIX, MarHus M WX COCAWHCHHH,
JKese3a U €ro COeIMHEHUM, alllOMUHUS, €0 COSIMHEHMUIA.

23 Omnpenenenne xapakrepa cpeibl pacTBOPOB KHCIOT U
HIeJI0Yeld ¢ MOMONIIbI0 MHIMKATOPOB. KauecTBeHHBIE peakiuu
Ha anunoHs! B pactope (CI7, Br, I, S, SO3%, SO4%", NO3 -, POq4
3 C037%,SiOs 2')

KauecTBennsle peakunu Ha kaTHOHBI B pactBope (NH4
*,Na', K*, Ca?*, Mg?*, Fe?*, Fe3*, AI¥*, Cu?*, Zn?).

24 [Tomyyenue ra3o00pa3HbIX BemecTB. KadecTBEeHHBIE
peaknuu Ha Tra3000pa3Hble BemecTBa (KHUCIOPOA, BOAOPOJ,
YIIIEKUCIIBIN Ta3, aMMHUAK)

25 [lepBoHauanbHble  CBeAeHUS 00  OPraHUYECKUX
BEIIECTBAX: TMPENCIbHBIX W HEMPEACIbHBIX YIIEBOAOPOAAX
(MeTane, 3TaHe, STHIICHE, Al[CTUIICHE)

26 [lepBoHauanbHble  CBeeHUST 00  OPraHUYECKUX
BEIIECTBAX: CHUPTAaX (METaHOJe, JTaHOJIe, TIUICPUHE),
KapOOHOBBIX KUCIIOTaX (MYpagbuHou, YKCYCHOM, CTEapUHOBOIN).

27 buonorvueckn BaxHBIE BEIIECTBA: OCJKH, KUPBHI,
YTJICBOJIBI.

Paznen 3. TecroBblii npakTHKYM. (4 Yaca)

28- | lnarnoctudeckas pabota

29

30- | Auarnoctuueckas pabota

31

Pa3zzen 4. BoinosiHeHUe MPOEKTHO-MCCJIEI0OBATEILCKUX PadoT (3uaca)

32- Pabora oOydaromuxcst o BEIOpaHHBIM T€MaM IMPOEKTa,

34 | KOHCYJIbTALlUU YUUTEJS.
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