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IInanupyemMble pe3yibTaThl OCBOCHHS KypPCa BHEYPOUHOI e TeJbHOCTH

Ha 3ansTusx BHeypo4HOH nesTenbHOCTH «Mup XuMum» o0ydarouuecs JONOJIHAT CBOU 3HAHUS
[0 XUMWHU, IIOBBICAT CBOH YpOBEHb TEOPETUUECKOW U IKCIEPUMEHTAJIBHONW IOATOTOBKH. 3aHATHSA
MpU3BaHBl TPOOYIAWTH Y YyYAIIMXCS HMHTEpEC K XUMHYECKOH HAyKd, CTHMYJIUpPOBATh JalbHEiIIee
HU3y4yeHHE XUMHU. XHUMHYECKHE 3HaHUS, C(QOPMUPOBAHHBIE HA BHEYPOUHBIX 3aHATHIX, HOMOTYT
o0ydJaromumMes B IIOATOTOBKE K IK3aMEHY 110 XMMUH U B JaJbHEHIIIEM OCO3HAHHO BHIOpATh HAIIPABICHUE
npopUILHOTO 00Y4EHHUS.

IIpeaMeTHBIMHU Pe3yJIbTATAMH OCBOCHHS IPOrPaMMBbI SIBIISIOTCS:

- B TI03HAaBaTEJIbHOM cdepe: ONMCHIBATH AEMOHCTPALMOHHBIE U CAMOCTOSTENBHO NMPOBEACHHBIE
SKCHEPUMEHTBI, UCTIONB3YS AJIsl 3TOTO PYCCKUH SI3BIK M SI3BIK XUMHU; HAOIIONATh IEMOHCTPUPYEMBIC U
CaMOCTOSITEIBHO IPOBOIUMBIE OIIBITHI, XMMUYECKUE PEAKIINH, IPOTEKAOIIHE B IIPUPOJIE U B OBITY;

- B IICHHOCTHO-OPUEHTALMOHHON c¢epe: CTPOUTh CBOE IIOBEIEHHE B COOTBETCTBUU C
MPUHIHUNAME OEPEXHOTO OTHOIICHUS K IPUPOAE;

- B TPYZIOBOH cepe: MIaHUPOBATH U OCYLIECTBIATH CAMOCTOSTEIbHYIO paboTy 10 MOBTOPEHHUIO U
OCBOCHHIO TEOPETHYECKOH 4acTH, IUIAHUPOBATh M MPOBOAUTH XUMHUYECKHH 3KCIIEPUMEHT; UCIIOJIb30BATh
BEIIECTBa B COOTBETCTBHU C UX MPEJHAa3HAYEHUEM U CBOICTBAMH;

- B cepe 0€30MacCHOCTH JKU3HENEATEIBHOCTH: OKa3bIBaTh MEPBYIO MMOMOINb MPH OTPABJICHUSX,
0’KOTax M APYTHX TPaBMax, CBSI3aHHBIX C BELIECTBAMH U Ja00OPaTOPHBIM 000PYIOBAHUEM.

JINYHOCTHBIMH pe3yJIbTATAMU SIBIISIFOTCSL:

- B ICHHOCTHO-OPHEHTAIIMOHHOW cpepe — UyBCTBO TOPAOCTH 32 POCCUHCKYIO HAYKY, OTHOILIICHHE
K TPYyZLy, IeJIeyCTPEMICHHOCTh, CAMOKOHTPOJIb U CAaMOOLICHKA,;

- B TPYHOOBOH cdepe — TOTOBHOCTb K OCO3HAHHOMY BEIOOpY JanbHeWIell 00pa3oBaTENbHOM
TPaeKTOpHH;

- B TI0O3HABATEJbHOHN cdepe: MOTHBAIUS YUEHHS, YMEHHE YIpPaBJsTh CBOCH IMMO3HABATEIBHOU
JEATEeIbHOCTH.

MeTanpeaMeTHbBIMH Pe3yJIbTATAMU SIBIISTFOTCSL:

- BJlaJIcHHE YHUBEPCAILHBIMH €CTECTBEHHO-HAYYHBIMU CIIOCO0aMU IEATEILHOCTH: HAOMIOJeHHE,
HU3MEpEHHe, FKCIIEPUMEHT, YueOHOE HCCIIEI0BaHNUE;

- yMEHHE TeHePUPOBATh UJIEH, ONPEACIISTh CPENICTBA, HEOOXOAUMBIE JUISl HX Pean3alliy,

- YMEHHE OMpeIeaTh IEeNIH M 3aJa4l AesSTeNIbHOCTH, BHIOMPATh CPEACTBA pean3alud Leld U
MPUMEHSTh UX Ha IPAKTHKE;

- UCTIOJIB30BaTh PA3IMYHbIC HICTOYHHUKH JUIS IOTyYeHHS XUMHUECKON HHPOpMAIIUH.

OcBoeHre MpOTrpaMMbl BHEYPOYHOU JAEATENHHOCTH OOYYarOIIUMHCS TO3BOJUT IOTYYHUTh
CJICAYIOIINE PEe3yIbTaTHI:

B cgpepe pazeumus nuuHOCmHBIX YHUGEPCATIbHBIX YUEOHBIX 0CUCMEUIL 8 DAMKAX:

1. Koenumuerozo komnonenma 6yoym cghopmuposamul:

- OCHOBBI COLMAILHO-KPUTHYECKOTO MBIIIJICHUS, OPUEHTAIMS B OCOOCHHOCTSIX COLUAIBHBIX
OTHOIICHUH M B3aMMOJICHCTBHIA;

- DKOJIOTHYECKOE CO3HAHME, MPU3HAHME BHICOKOW IIEHHOCTH KHM3HH BO BCEX €€ NPOSBICHUSX;
MPaBUII TTOBEJICHNUS B YPE3BbIUAHBIX CHTYaIUIX.

2. [JenHoCmHO20 U IMOYUOHATLHOZO KOMNOHEHMO8 OYOem ChopMUPOBaHA:

- MOTPEOHOCTH B CAMOBBIPAKEHUH M CAMOPEAIN3AIIH, COLUAIBHOM IIPU3HAHUH.

3. Heamenvrocmnozo komnonenma 6yoym cpopmuposamsi:

- YMEHHE BECTH IHaJIOT HA OCHOBE PaBHONPABHBIX OTHOLICHWH M B3aUMHOIO YBaKCHHS U
TIPUHSTHS;

- YCTOWYMBBIA TO3HABATEIbHBIH WHTEPEC M CTAHOBIEHHE CMBICI000pasyromeil (GyHKIUN
MO3HABATENILHOTO MOTHBA;

- TOTOBHOCTB BBIOOpa MPO(MUIEHOTO 00pa3oBaHusl.

2. OOyyaromuiics HOXy4nuTh BO3SMOXKHOCTD [T (JOPMHUPOBAHHS:

- BEIP@XEHHOH YCTONYMBOM yueOHO-TI03HABAaTEIPHON MOTHBAIINY M MHTEPECa K YIECHHIO;

- TOTOBHOCTH K CaM000pa30BaHUIO U CAMOBOCIIMTAHUIO.

B cehepe pazeumusn pezynamueHbIX yHUBEPCATIbHBIX YUEOHBIX Oelicm Uil 00yuarouuiics

1. HayuwuTcs:

- [IeJICTIOJIaTaHutIO, BKIIFOYasi IOCTAHOBKY HOBBIX IIeNeH, MpeoOpa3oBaHue MPaKTHUECKOH 3a/lauu B
MO3HABATEIHHYIO;

- CaMOCTOSITENIbHO aHAIM3UPOBATh YCJIOBHUS JIOCTHXKEHHS IIENTM HA OCHOBE y4YeTa BBIJICJICHHBIX
yUYUTEJIEeM OPUEHTHPOB JEHCTBHUS B HOBOM y4eOHOM MaTepHase;

- TUTAHUPOBATH ITyTH JOCTIKEHHUS [IEJICH.



2. ITony4uTh BO3MOKHOCTH HAYYUTHCS:

- CAMOCTOSITEIBHO CTABUTh HOBBIE y4eOHBIC LIEH U 33/1a4H;

- TIPH TUTAHUPOBAHUY JOCTIDKEHHSA LENIeH CaMOCTOSITENIbHO U ICKBaTHO YUUTBIBAThH YCIOBHS U
CpeACTBAa UX JOCTHKCHHUS.

B cepepe pazsumus KOMMYyHUKAMUBHBIX YHUBEPCAILHBIX YUEOHBIX Oelicm Uil odyuaouuiica

1. Hayuwrcst:

- aIEKBAaTHO UCIIOJIb30BaTh PEUb AJIS IUTAHUPOBAHUS U PETYIIILNN CBOCH NIESITEIbHOCTY;

- a/IeKBATHO HCIIOJb30BATh PEUEBbIE CPEACTBA [UIS PEIICHUS Pa3IMYHBIX KOMMYHHKATHBHBIX
3a]a4; BIaJAETh YCTHOM U MMCbMEHHOU PEYbl0; CTPOUTH MOHOJIOTHIECKOE KOHTEKCTHOE BBICKA3bIBAHHUE;

- OPTaHU30BbIBATh U INITAHUPOBATh y4eOHOE COTPYAHNYECTBO C yUUTEIEM U CBEPCTHUKAMM;

- WHTETPUPOBATHCS B TPYMITy CBEPCTHUKOB M CTPOUTH MPOAYKTHBHOE B3aWMOJCHCTBHE CO
CBEPCTHHKAMU U B3POCIIBIMU.

2. [TomyanTb BO3MO>KHOCTD HAYIUTHCS:

- OpaThb Ha ce0s1 MHULIMATHBY B OPTaHU3aIl[F COBMECTHOTO JICHCTBHS;

- OKa3bIBaTh MOLJEPXKKY U COIEHCTBUE TEM, OT KOI'O 3aBHUCUT JOCTI)KEHHE LIE]IU B COBMECTHOM
JEeATEIILHOCTH.

B cepepe pazsumus nosnasamenvrblx yHUGEPCATbHBIX YUEOHBIX 0CUCMEUIL 00YUAIOWUIICA

1. HayuwuTcs:

- OCHOBaM peajii3alry MPOEKTHO-UCCIIeI0BATENBCKOM ISSTEILHOCTH;

- IPOBOAUTH HAOMIOACHUS U SKCIIEPUMEHT 0] PYKOBOACTBOM YUHUTEJIS;

- OCYILLECTBIIATH PACIIMPEHHBIN MOMCK HHPOPMALIMH C UCIIOIb30BAHIEM PECYpCcoB OMOIHOTEK U
NuTepuera.

2. IToyuuT BO3MOXKHOCTH HAYUUTHCSL:

- CTaBUTh IPOOJIEMY, apTyMEHTHPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOSITEIbHO MPOBOAUTH MCCIECIOBAHUS Ha OCHOBE NMPHUMEHEHHUS METOAOB HAOMIOACHUS U
IKCTIEPUMEHTA;

- BBIJIBUTATh THIIOTE3bI O CBS35IX U 3aKOHOMEPHOCTSIX MPOLIECCOB;

- OPTaHU30BaTh UCCIIEIOBAHNUE C LIENbI0 TIPOBEPKH TUIIOTE3HI;

- IeTaTh YMO3aKJIIOUEHHs U BBIBOBI HA OCHOBE apIyMEHTALUH.

IIporpaMmMa BHEYpOUHOH HEATENBHOCTH N0 XUMHH «MHUp XHUMHUW» pacCuUTaHa Ha ydamuxcs 9
KiaccoB (34 vaca).

2. Cojaep:xaHue Kypca BHEYPOUYHOI AeATEILHOCTH « MUpP XUMHUID

IIporpamma 3aHsATUI COCTOUT U3 YETBHIPEX Pa3AECIIOB:

1. Oco6ennoctr OI'D o XuUMuUM.

2. [ToBrOopeHue u yriry0OiieHHe TeOpeTHYECKOro MaTepraia, METOIMKa PeIeHHs 3a/IaHUH Pa3HOro
YPOBHSI CIIO’KHOCTH.

3. TecToBBII IPAKTUKYM.

4. BoironHeHHe TPOSKTHO-MCCIIEA0BATELCKHX PadoT.

I1 OcHoBHOE coaep:xkanue

Paznea 1. Ocob6ennoctu OI'D mo xumnu B 2023r. — 14

— KOJU(UKATOP FIEMEHTOB COIEPKAHUS

— cneruduxkanyst Kumor OI'D o xumun

— nH(opManMoHHbIe pecypcsl OI'D

Pazgen 2. «Mup XumMHMM» — TEOPETUUYECKUMH MaTepuaj MO HEOPraHMYEeCKOM XUMHUHU U
MEPBOHAYAJILHBIM IIPEICTABICHUSIM 110 OPraHWYECKOW XMMHH, METOAMKA PEIICHUs 3aJaHui pa3HOTrO
YPOBHSI CIIOKHOCTH — 244,

Crtpoenune atoma. CTpoeHHE 3JIEKTPOHHBIX 0005104YeKk aToMoB mepBbix 20 anmemenToB [ICXD

IIepnoanueckuii 3aK0H U EpUOANYECKAs CHCTEMa XMMHUUYECKUX AieMeHToB J[.1. MeHneneeBa

CrpoeHue MoJieKysl. XUMHYEcKas CBS3b: KOBaJCHTHas (HEMOJspHAas, NOJspHAas), WOHHAs,
MeTaJUTNIecKasl.

BaneHTHOCTh XMUMHYECKHX 37IeMEHTOB. CTeNeHb OKMCIEHUS XUMIUECKHUX JIEMEHTOB.

IIpocteie w cnoxsble BemecTBa. OCHOBHBIE KITacChl HEOPTaHMYECKHUX  COEAWHEHHH.
Homenxnatypa HeopraHn4ecKux COeTUHEHU.

XuMudeckas peakluys. YCIOBUS M NPU3HAKH NMPOTEKAHUS XUMHYECKHX PEAKIMHA. XHMUYECKHE
ypaBHEHUs. 3aKOH COXpaHEHUsI MacChl BEIIECTB.



Knaccudukamuss XUMUYECKHX pEaKIUd IO Pa3IUYHbIM MpHU3HAKAM: KOJUYECTBY U COCTaBy
WCXOIHBIX ¥ TIONYYCHHBIX BEIIECTB; W3MEHEHHWIO CTENeHEeW OKHUCICHHA XUMHYECKHX JIIEMEHTOB,
MTOTJIONICHUIO U BBIJICIICHHUIO YHCPTHH.

Brrarcnenne MaccoBOi JOIHM XUMAYECKOTO JIEMEHTA B BEIIIECTBE.

ONEKTPONUTHl W HEdJIEKTPONUTH. KaTHOHBI W aHWOHBI. OIEKTPOJIUTHYECKAs THUCCOLUAIUSL
KHCJIOT, IIeNo4ei, coei (cpeTHuX )

Peaxmym moHHOTO 0OMEHA 1 YCIIOBUS HX OCYIIIECTBIICHHSL.

XHUMHYECKHe CBOMCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX, KHCIIOTHBIX.

XUMHYECKUE CBOMCTBA OCHOBAHUM U KUCIIOT.

XuMHIecKue CBOHCTBA aM(DOTEPHBIX THAPOKCHIOB.

XuMHIeCKHEe CBOMCTBA COJICH (CpeaHIX)

XHUMHYECKHe CBOMCTBA MPOCTHIX BEIIECTB HEMETAJUIOB: TAIOT€HOB, KHCIOPOa, CEPHI.

XHUMHYECKHE CBOMCTBA MPOCTHIX BEIECTB HEMETAILIOB: a30Ta, (pocdopa, yriepona, KpeMHUS

Uucteie BemecTBa U cMecH. [IpaBmiia 6e3omacHoil paboThl B IIKOJILHOM JTabopatopun. Yemosek B
MUPE BEIIECTB.

OKHCANTETHFHO-BOCCTAHOBHUTENbHBIE peakny. OKUCIUTETh U BOCCTAHOBUTETIb.

Beruncienue MaccoBol 10JAM  pacTBOPEHHOIO BElIECTBA B pacTBope. BeluucieHus 1o
XUMHYECKOMY ypaBHeHHIO. (No23)

Pacu€rHple 3amaun: BBIYMCICHHE MAaCCOBOW JOJMM XWMHYECKOTO »JJIEMEHTa B BEIIECTBE,
BBIYHCIICHHS 10 XUMUYECKOMY YPaBHEHHUIO C UCIIOIF30BAHUEM MAaCCOBOU IO PaCTBOPEHHOTO BEIECTBA
B pactBope. (Nel8, 19)

B3aumocBs3b pa3nuIHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB. Peakiiy mnoHHOTO 0OMEeHa.

XHUMHYECKIEe CBOMCTBA MPOCTHIX BEUIECTB METAJUIOB: IIEJIOYHBIX, IIEIOYHO3EMENFHBIX, MATHUS U
HUX COCIMHCHUM, sKeJie3a U €ro COCAUHCHMM, allFOMUHUS, €0 COCTUHCHUM.

OmnpeneneHne XapakTepa Cpeibl pacTBOPOB KHUCIOT M INENOYEH ¢ MOMOINBI0 HHIHKATOPOB.
KauecTBeHHble peakiuy Ha aHHoHKI B pactope (CI, Br, I, S*, SOs%, SO4%, NOs -, PO, ¥, CO3 2,

Si03 2')

KauecTBeHHbIE peakiuy Ha KaTHoHHI B pactBope (NH4 ¥, Na*, K*, Ca?*, Mg?*, Fe?", Fe**, A,
CU2+, Zn2+)

[Tomyuenmne ra3zoo0pa3HbIX BemlecTB. KadecTBEHHBIE peakIMi Ha Ta3000pa3HbIe BEIIECTBA
(xKucIopoa, BOIOPO, YIIIEKHCIBIN Ta3, aMMHUAK)

HCpBOHa‘-IaJ'H)HI)Ie CBCACHUA 06 OpPraHrMvYCCKUX BCHICCTBAX: IPCACIBHBIX W HCEIPCACIbHBIX
yriaeBoJopoax (MeTaHe, 3TaHe, TUIECHE, alleTUIIEHE)

[lepBoHauanbHBIE CBeAEHHS OO0 OPraHWYECKHX BEIIECTBAX: CHUpTax (METaHOJe, 3TaHOIE,
TIIALIEPUHE), KAPOOHOBBIX KUCIIOTAX (MYpasbuHot, YKCYCHOM, CTEApUHOBOK ).

buonornuecky BaxHbIE BelIeCTBa: OCIKH, JKUPBI, YTICBOIBIL.

Pasnmen Bkimowyaer paboTy 1O TPEHUPOBOYHBIM 3aJaHUSM JUJIS  ONPEACICHHS TOTOBHOCTH
IIKOJILHUKOB K 3K3aMeHY IO TOMY WM WHOMY Pa3/iely C IMOCIEIYIOIUM aHAIM30M U METOJUYeCKUMU
PEKOMEHIAIUAMMU.

Pa3nen 3. TecToBblIit MPaKTUKYM. — 4 4

BrirouaeT HENnocpeICTBEHHO TECTUPOBAHUE U PabOTy ¢ OJIaHKAMHU OTBETOB.

Pa3nen 4. BoinoJiHeHHE MPOEKTHO-UCCIIEN0BATEIbCKHX PadoT. — 34

Pasnmen Bkirowaer paboTy OOydaromMXCs IO BBIOPAHHBIM TEeMaM IPOEKTa IO XUMHH,
KOHCYJIbTAllUN YUHUTECIIA.

I11. TemaTH4yeckoe NIIAHUPOBAHHE

No | Tema Bcero [Tnarupyemeie pe3ynbTatsl (YY)

/ 4acoB

Il

1 Pazgen 2. | 24 Hayunrtcst ompenensaTs mend W 3adadd  JCSTCIBHOCTH, BBIOMPATH CPEACTBA
«Mup peanmn3anuy eI U MPUMEHSITh UX Ha MPaKTHKE;
XUMHH» pa3iuyaTh BEIIECTBA PAa3HBIX KIJIACCOB MPOCTBIX U CIIOXHBIX BEIIECTB,

OTIPEACTSATh NX XUMUYECKHE CBOMCTBA, B TOM YHCIIE ¥ U3YYEHHBIX OPTaHUIECKUX
BEIIIECTB;

pa3nuyaTh MO0 KAYECTBEHHBIM PEAKIIHSIM IIPE]II0KECHHbBIE KATHOHBI ¥ aHUOHBI;
OIHMCHIBATh XUMHUECKUE PEAKIINH, HAOII0IaeMbIe B X0JI€ JEMOHCTPAIMOHHOTO U
71a00paTOPHOTO IKCIIEPUMEHTOB.

JIeJIaTh BBIBOJBI U3 PE3YJIbTATOB MPOBEAEHHBIX XUMHUYECKUX IKCIIEPUMEHTOB;
00BACHATH I'CHCTUYCCKYIO CBs3b MCXKIAYy BEHICCTBAMH  pasHBIX KJIACCOB




HEOPTaHHYECKUX BEIICCTB;

CocTaBisTh cXeMmy AJIEKTPOHHOTO Oamanca K OKHUCIIUTEIBHO-
BOCCTAHOBUTEILHBIM PEaKIUsIM, TPABHIBHO PacCTaBIATh KOAPPHUIMEHTH Ha
OCHOBE COCTABJICHHOM CXEMBI, OTIPEICIIATh OKHCIUTEIh K BOCCTAHOBUTEITD;
PaccUUTHIBATD MAaCCOBBIE IO XUMUYECKHUX 3JIEMEHTOB B BEIIECTBAX;
MIPOU3BOANTH BBIYUCICHUS MO0 XUMHUYECKOMY YPaBHCHHIO C HCIOJIb30BaHUEM
MacCOBOH JIOJIM PacTBOPEHHOTO BEIIECTBA B PACTBODE.

Pasnmen 3.| 4
TecToBbIM
MPAaKTUKY
M.

IIpaBuILHOCTB OLIEHKHM CBOMX BO3MOKHOCTEW MTPH BBHIMIOJHEHUH 3aJJaHUN TECTA;
yMeHHe 0e30IMO0YHO 3aMOMHATh OJTaHKH.

Pasmen 4. | 3
Brimonane
HHE
MIPOEKTHO
HCCIICIOB
aTeNnbCKU
X pabor.

Hayuutcs ompenenars menn W 3amadMl JeSTENbHOCTH, BBIOMPATh CpEICTBa
peanu3anuy Uelu U IPUMEHATh UX Ha IPaKTUKE;

WCIONb30BaTh  pa3ziIMyHble  HCTOYHMKM  JUI1  TOJYyYEHHS  XMUMHUYECKOM
nH(OpMAaITHH;

HAay4YUThCS aJIEKBaTHO HCIIOJNB30BATh PEUEBBIE CPEACTBA UL  PEIICHUS
Pa3IMYHBIX KOMMYHUKAaTUBHBIX 3a/1a4;

(hopMrpoBaHUe BRIpAKEHHON YCTOMYNBOW yU4eOHO-TI03HABATEIHPHON MOTHUBAITIH
Y MHTEpeca K YICHHUIO;

TOTOBHOCTh K OCO3HaHHOMY BBIOOpY  JanbpHeWIneid  oOpa3oBaTebHON
TPaeKTOPHH.

KanenpapHo-remaTuuyeckoe njaHupoOBaHUe

Tema 3anarus

Harta [Ipumeuanus

TUIaH | ¢axr

Pasznen 2. «Mup xumum» (24 yaca)

Crtpoenue aroma. CTpOCHHE 3JICKTPOHHBIX O0OJIOYEK aTOMOB
nepeix 20 osmementoB IICXD. [Ilepmogwmdeckmii  3akoH U
MepUOJUYECKAs CUCTEMa XUMHUUECcKUX 3sieMeHToB JI.1. Menzaeneesa

CrpoeHne  Mojekyd.  XHUMHUYECKass  CBSI3b.  KOBAJICHTHAs
(nemonsipHasi, MoJsIpHAast), HOHHAS, METAJUINYECKasI.
BanentHocTh  XMMHMYECKMX  21eMeHTOB. CTENeHb  OKUCIICHUS
XUMHNYECKHUX DJICMCHTOB.

COEIMHEHUH.

IIpoctele 1 cioxHble  BeulecTBa.  OCHOBHbIE  KJIACChl
HEOpPraHWYeCKUX coeauHeHud. HoMeHknarypa HEOpraHM4ecKux

MacCChl BEIICCTB.

Xumuueckass peakuus. YCIOBHS M INPHU3HAKU  IIPOTEKAHUS
XUMHUYECKHX PEeaKkIHid. XUMUYECKHE YPABHEHHUS. 3aKOH COXpPaHEHHS

Knaccudukanus XMMAYeCKUX peakiuid MO Pa3InyHbIM MTPU3HAKAM:
KOJIMYECTBY WU COCTaBy HCXOJHBIX U IIOJNYYEHHBIX BEIIECTB;
U3MEHEHUIO0  CTCIEHEH  OKHUCIEHUS XHMHUYECKHX  JJIEMEHTOB,
MOTJIOIIEHUIO U BBIIEICHUIO S3HEPTUU.

Brruncienre MaccoBOM JTI0JIM XUMHUYECKOT0 DJIEMEHTA B BEIIECTBE.

ONEKTPONUTEl U
DIIeKTPOIUTHYECKAS
(cpenHux)

PeaKI_II/II/I HOHHOI'0 0OMEHA U YCJIOBUA UX OCYHICCTBJIICHUS.

HEDNIEKTPOIUThl. KaTHOHBI W aHWOHBI.
JUccomuanus  KHCIOT, IIeJiouei, coyeH

KHUCJIOTHBIX.

XUMHYECKHE CBOWCTBA OKCHJIOB: OCHOBHBIX, aM(OTEpHbIX,

(o]

XHUMHUYECKHE CBOMCTBAa OCHOBAHUU U KUCJIOT.

XuMHIecKe CBOHCTBA aM(pOTEPHBIX THAPOKCHIIOB.

10

(Ne22)

XuUMHYecKHe CBOICTBa cofeil (cpeqHux). B3auMocBA3b pa3nuyHbIX
KJIaCCOB HEOpraHM4YecKUX BellecTB. Peakiuu HOHHOro oOMeHa.

11-

XUMHYECKUE CBOMCTBA MTPOCTHIX BEIIECTB HEMETAIIJIOB: TaJIOrE€HOB,




15

KHCJIOPOJIa, CEPHL.

16- XWUMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB HEMETAIOB: a30Ta,

17 dochopa, yriepoaa, KpeMHHUS

18 Yuctele BemectBa U cmecu. [IpaBuma OezomacHol paboThl B
MIKOJIBHOU JabopaTopuu. UeToBeK B MUpPE BEIIECTB.

19 OKHUCAUTENTbHO-BOCCTAHOBUTENbHBIE — peakiuu. OKHCIUTENnb H|
BoccTaHoBuTe b, (Nel4, 20)

20 Brruncienne MaccoBOM  I0JM  PacTBOPEHHOIO  BELIECTBA B
pacTBope. BeaucieHus mo XuMu4aecKoMy ypaBHEeHHT0. (Ne23)

21 PacuérHple 3amaun: BBIUMCICHHE MAaCCOBOH JONH XUMHYECKOTO
JJIeMEHTa B BEIIECTBE, BBIYMCICHUS N0 XMMUYECKOMY YPaBHEHHIO C
UCIIONIb30BAaHUEM MAacCOBOHM JIONM PACTBOPEHHOTO BEIIecTBA B
pactBope. (Ne18, 19)

22 XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAIIOB: IICIOYHBIX,
IIEJIOYHO3EMENNbHBIX, MarHusg M HMX COEAWHEHHUH, jKenme3a M ero
COCJIMHEHUM, aJTFOMUHUS, €TO COCANHCHUM.

23 OmnpenesneHne xapakTepa cpelbl paCTBOPOB KHCIOT M IIENIOoYei ¢
HIOMOIIBIO MHANKATOPOB. Kzzt_quTBg_HHHe [PCAKIMH Ha aHHOHEI B
pactsope (CI, Br, I, %, SOs", SO4~, NOs , POs ~, COs *, SiO3 )

KauecTBeHHbIE peakiiny Ha KaTHOHBI B pactBope (NHy4 *, Na¥, K*,
Ca?*, Mg?*, Fe?", Fe**, Al¥*, Cu?, Zn?).

24 [Mony4enue razoobpa3HbIXx BemecTB. KauecTBeHHbIC peaknuy Ha
ra3oo0pasHble BemiecTBa (KHUCIOPOJ, BOJOPOM, YIJIEKUCIBIN Ta3,
aMMUAK)

25 IlepBoHavyanpHBlE  CBeNeHWA OO0 OPraHWMYECKWX  BEIIECTBaX:
MpeJIeNbHBIX U HEMpedeNbHbIX YIJIEBOAOpOAax (MeTaHe, 3TaHe,
STHJICHE, allCTHIICHE)

26 IlepBoHavanbHBIE CBE/IEHHS 00 OPraHMYECKHUX BEIIECTBAX: CITUPTAX
(MeraHone,  OJTaHONIC,  TIJIMIICPHHE),  KapOOHOBBIX  KHUCJIIOTaX
(mypasbunoil, yKCyCHOMN, CTEAPUHOBOW ).

27 buonornuecku BayxHbIE BEIIECTBA: OSIKH, JKAPBI, YTIIEBOIBI.
Pasznen 3. TecToBblii npakTUKYM. (4 yaca)

28- Juarnoctnyeckas pabora

29

30- Juarnoctuyeckas pabota

31
Pa3nen 4. BoinosiHeHue NMPOEKTHO-UCCIE0BATEILCKUX padoT (3uaca)

32- Pabora oOywaromuxcsi 1O BBIOpaHHBIM TeMaM MPOEKTa,

34 KOHCYJIbTAIINY YIUTEIIS.

IV dopMbI IPOBEICHUS 3aHATHI:
~ayYJAUTOPHBIC 3aHATHS: JICKIIUH, 6CCCILLI
-OKCKYpCUHn
-3aliuTa MPpOCKTOB
-nabopaTopHbIE U MPaKTHYECKUE paboThI




