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1. Il.manupyeMble pe3y/ibTaThbl 0CBOCHUS KypCca BHEYPOUYHOI AeTeJIbHOCTH

Ha 3ansTusx BHEYpOUHOH JesTenbHOCTH «MHp XUMHUH» 00Yy4aloLIHecs TOMOMHAT CBOM 3HAHUS
M0 XUMHH, TOBBICAT CBOW YpOBEHb TEOPETHUECKOW M SKCHEPHUMEHTAJbHOM MOATOTOBKU. 3aHATHUS
NpHU3BaHbl NPOOYAUTH y YyYaIIUXCS HHTEPEC K XHMUYECKOW HAayKH, CTHMYJIHPOBaTh JalibHEHIIee
H3yYeHHE XHMHU. XUMHUYECKHE 3HaHUS, CPOPMUPOBAHHBIC HA BHEYPOUHBIX 3aHATHIX, IOMOTYT
o0ydJaromuMcs B MOATOTOBKE K 9K3aMEHY 110 XMMHUH U B JalbHEHIIEM OCO3HaHHO BBIOpATh HalpaBiIeHHE
NpoUIBLHOTO 00YUYCHHUS.

[IpeaMeTHBIMHU pe3yJbTATAMH OCBOCHUS IPOTPAMMBI SIBIISFOTCS:

- B TIO3HABaTeNbHON cepe: ONHMCHIBATh AEMOHCTPAIIMOHHBIE U CAMOCTOSITEILHO MPOBEACHHBIC
9KCTIIEPUMEHTHI, MCIIONB3Ysl Ul 3TOr0 PYCCKHU SI3BIK U SI3BIK XMMHWH; HaONIONATh NEMOHCTPUPYEMBIE H
CaMOCTOSTEIBFHO MTPOBOAMMBIE OIBITHI, XUMHUUECKHE PEAKLIUH, TPOTEKAIOIINE B IPUPOAC U B OBITY;

- B LEHHOCTHO-OPHEHTAIIMOHHOW cdepe: CTPOWTh CBOE TIOBEIEHHE B COOTBETCTBUU C
MPUHIUNAME OEpPEKHOT0 OTHOIICHHSI K IPUPOJE;

- B TPYZIOBO#1 cepe: MIaHUPOBATh U OCYIIECTBIATH CAMOCTOSTENbHYIO PaboTy MO MOBTOPEHUIO U
OCBOCHUIO TEOPETUYECKOW YacTH, TUIAHUPOBATH M MPOBOJNTh XUMHUYECKUH IKCIIEPUMEHT; UCIIONIL30BATh
BEIIIECTBA B COOTBETCTBUU C UX NpelHA3HAYCHUEM H CBOHCTBAMU;

- B chepe 6€30MacHOCTH JKU3HENEATEIBHOCTH: OKa3bIBATh MEPBYI0 TOMOIIb NMPU OTPABJICHHUSIX,
0XKOTax M JPYruX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH H J1a00PaTOPHBIM 000PYIOBAaHHEM.

JIMYHOCTHBIMH Pe3yJIbTATAMM SIBIISIOTCS:

- B IEHHOCTHO-OPUEHTAIIMOHHON cpepe — 4yBCTBO TOPJIOCTH 38 POCCHICKYIO HayKy, OTHOIICHUE
K TPYIy, IIeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOIIb M CAMOOIICHKA;

- B TpyAOBOH cdepe — roTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHeEHIIel o0pa3oBaTenbHOM
TpaeKTOpuH;

- B TIO3HABATENBbHOW cdepe: MOTHUBAIUSl YUSHHs, YMEHHE YIPAaBJISATh CBOSH IMO3HABATEIHHOM
JeTEITbHOCTH.

MeTanpeaMeTHBIMH Pe3yJIbTATAMU SIBIISIOTCS:

- BJIa/ICHUE YHUBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMU JIESITENBHOCTH: HaOMI0AEHUE,
H3MepEeHHE, FKCIIEPUMEHT, yueOHO€e UCCIIeI0OBAHMUE;

- YMEHME I'eHepUpOBaTh UJIEH, OIIPENENISTh CPELICTBA, HEOOXOUMBbIE IS UX pealn3aliuy;

- YMEHHE OIpEAeNsITh LM U 3aJauu JeATelbHOCTH, BBIOMpAaTh CPEICTBA pealiu3aluy LN U
IPUMEHSTh UX Ha IPaKTHKE;

- UCII0JIB30BATh Pa3IMYHbIC HCTOYHUKH TS IOIy4EHHUS XUMUUECKOH HHpOpMaLIUY.

OcBoeHue mnporpaMMbl BHEYPOUHOH MEATENbHOCTH OOYYAIOUIMMHUCSH IIO3BOJIUT IIOJIyYHUThb
CIJIEAYIOILIE PE3YIbTaThI:

B cghepe pazeumus nuunocmupix yHUGEPCAnIbHBIX yUEOHBIX 0CHCMEUIL 8 PAMKAX:

1. Koenumueno2o komnonenma 0yoym cghopmuposarul:

- OCHOBBI COLMAJIBHO-KPUTHUYECKOI'O MBIIUICHUS, OPUEHTAUsI B OCOOCHHOCTSIX COLMAJIbHBIX
OTHOIICHHI M B3aMMOJICHCTBHM;

- JKOJIOTMYECKOE CO3HAHMWE, IIPU3HAHHE BHICOKOH LIEHHOCTH >KU3HU BO BCEX €€ NPOSBICHUSX;
MIPaBUJI [TOBEACHUS B UPE3BbIUANHBIX CUTYyaIUSX.

2. []eHHOCMHO20 U SMOYUOHATILHO20 KOMNOHEHMO8 0)0em chopmMuposana:

- TOTPeOHOCTh B CAMOBBIPAKEHUH U CAaMOPEaIN3aLliH, COLIUATBHOM IPH3HAHNU.

3. Heamenvrocmuoz2o komnoneHma 6y0ym cgpopmuposamsl:

- YMEHHE BECTH IHaJIOl HA OCHOBE PaBHONPABHBIX OTHOLICHUH M B3aUMHOIO YBaXKCHUS H
MIPUHSTHS,

- YCTOMYMBHIN TO3HABATENbHBI WHTEPEC M CTAHOBIIEHHWE CMEBICIOO0pasyromeld (QyHKIUU
MI03HABATEIILHOTO MOTUBA;

- TOTOBHOCTH BEIOOpa PO IITEHOTO 00pa30BaHHUS.

2. OOyy4aronuiicss HOIyYUTh BO3SMOKHOCTD 151 (JOPMHUPOBAHHUS:

- BBIP@KEHHOM yCTONYMBOW y4eOHO-TI03HABATEIbHON MOTHBALMH U HHTEPECA K YUEHHIO;

- TOTOBHOCTH K CaM000pa30BaHUIO ¥ CAMOBOCIHUTAHUIO.

B cghepe pazeumusn pezynamuenvix yHUGEPCATbHBIX YUEOHBIX 0CHCMEUIL 00YUaAlOUWUILCA

1. Hayuwurcs:

- LIeJIENOJIaraH!IO, BKIIIOYAsl IOCTAHOBKY HOBBIX I1eNel, mpeoOpa3oBaHue NPAaKTHIECKON 3a7auu B
MO3HABATENBHYIO;

- CaMOCTOSITENbHO aHAIM3UPOBATh YCJIOBHUS NOCTHXKEHHS LEM HAa OCHOBE y4YeTa BbIIEJIEHHBIX
YUYHUTENEeM OPUEHTHPOB ACHCTBHS B HOBOM Y4eOHOM MaTepHalle;

- IUTAHUPOBATD ITyTU JOCTHKEHUS LICTICH.



2. [Tony4nTh BO3MOXKHOCTD HAyYHUThCS:

- CAMOCTOSITEIILHO CTABUTh HOBBIC YYCOHBIC 1IN U 331a4H;

- IIPY TUTAHUPOBAHHUU JIOCTHIKCHHS 1IeJIeH CaMOCTOATENbHO U aJICKBATHO YUYUTHIBATh YCIOBHS U
CPE/CTBA UX JOCTIKEHHUS.

B cepepe pazsumun KoOMMyHUKAMUBHBIX YHUBEPCAILHBIX YUEOHBIX Oelicmauil ooyualowuiica

1. Hayuwurcs:

- aJICKBATHO MCIIOJIB30BATh pPCUb IJIA MJIAHUPOBAHUA U PETYJIALUN cBoOE JACATCIIBHOCTH,

- aJICKBATHO HCIIOJIB30BaTh PCUCBBLIC CPEACTBA MJIs1 PCHICHUA PA3JIMUHBIX KOMMYHUKATUBHBIX
3aj1a4; BJIaJeTh YCTHOW ¥ MUCbMEHHOM PEYbI0; CTPOUTh MOHOJIOTMYECKOE KOHTEKCTHOE BBICKA3bIBAHHE;

- OPraHu30BbLIBATH U INIAHUPOBATH yqe6Hoe COTPYAHHUYECCTBO C YYUTCIIEM U CBEPCTHUKAMU,

- HUHTErpUpOBATHCS. B IPYIIYy CBEPCTHUKOB M CTPOUTH NMPOAYKTHBHOE B3aUMOJEHCTBHE CO
CBCPCTHHUKAMHU U B3POCJIBIMHU.

2. ITonyuuTh BO3MOKHOCTH HAYUUTHCS:

- OpaTh Ha ce0s1 MHULIMATURY B OpraHU3allMd COBMECTHOI'O JICHCTBHS,

- OKa3bIBaTb NOAACPKKY 1 COHeﬁCTBHe TEM, OT KOI'O 3aBUCHUT JOCTHXCHHUC 1ICJIU B COBMECTHOM
JeATETHbHOCTH.

B cehepe pazsumus nosnasamenvhwvix yHUGEPCANbHBIX YUEOHBIX OeliCMEUIl 00YyUalOWUIiCA

1. Hayuurcs:

- OCHOBaM peajii3aliy MPOEKTHO-UCCIIEIOBATEIECKON IESITEILHOCTH;

- IPOBOAUTH HAOIIOACHHS M SKCIIEPUMEHT O] PYKOBOJICTBOM YUHTEIIS;

- OCYILIECTBJISATh PaCIIMPEHHBIN TOMCK MH(DOPMAIIMU C UCIIOIb30BAaHUEM PECYPCOB OMOINOTEK U
WNHrepHera.

2. [TonyuuT BO3MOXKHOCTH HAYIUTHCS:

- CTaBUTH MPOOIIEMY, ApTYMEHTHPOBATH €€ aKTYaIbHOCTH;

- CaMOCTOSITEIFHO TPOBOJIUThH MCCIIEIOBAHUSI HA OCHOBE MPHMEHEHUS METOJIOB HAOIIOJICHUs H
IKCIIEPUMEHTA;

- BBIZIBUT'aTh THIIOTE3BI O CBA3SAX M 3aKOHOMEPHOCTSIX IPOLIECCOB;

- OpPraHN30BaTh UCCIIENOBAHUE C IIENIBIO TPOBEPKU TUITOTE3HI;

- IeNaTh YMO3aKJIIOYEHHS ¥ BBIBOJBI HA OCHOBE apr'yMEHTALIH.

[TporpammMa BHEYpOUHOH AEATENBHOCTH MO XUMHH «MHUpP XHUMHI» pacCUMTaHA HAa ydaiuxcst 9
KiaccoB (34 gaca).

2. Conep:xkaHue Kypca BHEYPOUHOI 1eSITEJILHOCTH « MHp XHMHI)

IIporpamma 3aHSATHNA COCTOUT U3 YETHIPEX Pa3/IEIIOB:

1. Ocobennoctu OI'D o XUMUML.

2. [ToBTopeHue u yriryOlieHHe TEOPETHYECKOT0 MaTepralia, MeTOANKA PEIICHHS 3aIJaHHI Pa3HOrO
YPOBHS CIIO’KHOCTH.

3. TecTOBBII MPAKTHKYM.

4. BrImmomHEeHHEe TPOSKTHO-UCCIICIOBATEIbCKAX PadoT.

11 OcHoBHOe coep:kaHue

Paznea 1. Ocodennoctu OI'D o xumuu B 2023r. — 14

— KoAU(HKATOpP JIEMEHTOB COJlEPIKAHUS

— cnenuduxarmst Knmos OI'D mo xumun

— nHpopMarroHHbIe pecypchl OI'D

Pazgen 2. «Mwup XuMHMH» — TEOPETHUYECKUH MaTepuad IO HEOPraHUYECKOM XUMHUU U
MEPBOHAYAIIBHBIM TPEACTABICHUSM I10 OPTaHMYECKOW XMMHM, METOAMKA PELICHUs 3aJaHUi PasHOro
YPOBHSI CIIO)KHOCTH — 244.

Crpoenne aroma. CTpoeHHE 31EKTPOHHBIX 000104eK aTtoMoB mepBbix 20 anementoB [1CXD

[lepnoanueckuii 3aK0OH ¥ IEPHOANYECKAs cUCcTeMa XuMuueckux anemenTos .M. MenzaeneeBa

CrpoeHne Momekya. XUMHUYECKas CBS3b: KOBAJEHTHas (HEMoJsipHasi, MOJspHAas), MOHHAs,
MeTaJIMYeCKasl.

BanenTHOCT XUMHUYECKHX 371eMEHTOB. CTEIEHb OKHUCIIEHUSI XUMHUYECKHX 3JIEMEHTOB.

IIpocteie u crnoxsble BemiecTBa. (OCHOBHBIE KJIACChl HEOPTAaHMYECKUX  COCIMHEHUM.
HomeHnknaTypa HeOpraHU4eCKHX COEMHEHUI.

XuMundeckas peakuus. Y CIOBUS M NMPU3HAKU NMPOTEKAHUA XUMHUYECKUX peaknuil. XUMHUYeCKHe
yYpaBHEHUS. 3aKOH COXPAHEHUSI MacChl BEILIECTB.



Knaccudukanuss XUMHUYECKUX PEAKIUH M0 pPa3IUYHBIM IMPU3HAKAM: KOJIUYECTBY U COCTaBY
HUCXOMHBIX M TIOJNIYYCHHBIX BEIIECTB; H3MEHEHHUIO CTEMEHEH OKUCICHUS XHUMHUYECKUX JJIEMEHTOB,
TIOTJIONICHUIO U BBIJICTICHUIO YHEPTUH.

Brruncnenre maccoBoil 10IM XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE.

ONEKTPOIUTHl U HEINCKTPONUTHl. KaTHOHBI M aAHUOHBI. ODIEKTPOJUTHYECKAs JAUCCOILUAINS
KHCIIOT, IeNoYei, conell (CpeaHnx)

Peaxmiu noHHOro 0OMeHa M yCIOBHSI UX OCYIIECTBIICHUSI.

XUMHUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KHCIIOTHBIX.

XUMHUYECKUE CBOMCTBA OCHOBAHUM U KHUCIIOT.

XUMHUYECKUE CBOMCTBA aM()OTEPHBIX TUIPOKCHJIOB.

XuMHUeCcKre CBOMCTBA CONEH (CPEeaHUX )

XUMUYECKHE CBOICTBA MPOCTHIX BEIIECTB HEMETAIJIOB: TaJOr€HOB, KMCIOPOAA, CEpHI.

XuMHUECKrEe CBOMCTBA MMPOCTHIX BELIECTB HEMETAIJIOB: a30Ta, (pocdopa, yriaepoaa, KpeMHHUs

UYuctele BemecTBa U cMecH. [lpaBuiia 6e30macHoi paboThI B IIKOJILHOM 1abopaTopun. UenoBek B
MHpE BEIIECTB.

OKHUCIUTENFHO-BOCCTAHOBUTEILHBIE peaKkuuu. OKHCIIATENDL U BOCCTAHOBUTEb.

Boruncnenre MaccoBoil oM pacTBOPEHHOTO BeEIIeCTBA B pacTBope. Bprumcinenus 1o
XUMHYECKOMY ypaBHeHHU0. (Ne23)

Pacuérapie 3amaun: BBIYMCIEHHE MAacCOBOM JOJIM XHMMHUUYECKOIO 3JIEMEHTAa B BEILECTBE,
BBIYHCIICHUA 110 XUMHUYECKOMY YPaBHEHHUIO C MCIOJIb30BAaHHEM MAaCCOBOI J0IHM pacTBOPEHHOrO BEIIECTBA
B pactBope. (Nel8, 19)

B3anmocBs3b pa3nuyHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB. Peakny HOHHOTO OOMeHa.

XUMHYeCKHe CBOMCTBA IMPOCTBIX BCIICCTB METAJJIOB: HICJIOYHBIX, HICJTIOYHO3EMEIIBHBIX, Marousi 1
UX COSIUHEHUH, JKejle3a B ero COCANHECHUM, aJIOMHHHUS, €r0 COCTHMHCHUIA.

Onpenenenrie xapakTepa Cpelsl PacTBOPOB KHCIOT W IIENOYEH C IMOMOIIBI0 HHIUKATOPOB.
KauecTBennnle peakiinu Ha annonsl B pacteope (CI, Br, I, S%, S04%, SO,%, NO3 *, PO, ¥, CO3 2,

Si03 2')

KauecTBeHHbIC peakiiy Ha kaTHOHBI B pactBope (NHy4 ¥, Na*, K*, Ca®, Mg?*, Fe?*, Fe**, AI*,
CU2+, Zn2+)

[Tomydenmne razooOpa3HbIX BemiecTB. KadecTBeHHbIE peakIMU Ha Ta3000pa3HbIE BeIIecTBa
(xucIopoI, BOMOPO, YIVICKUCIIBIN Ta3, aMMHUaK)

[lepBoHavanpHbBIe CBeNEeHUS 00 OPraHWYECKHWX BEIIECTBAX: IMPENENbHBIX W HeMpeIelbHbBIX
yrieBogoponax (MeTane, dTaHe, STUJICHE, alleTUIICHE)

[lepBoHavanpHBIe CBeNeHUS 00 OPraHWYECKHWX BEMIECTBaX: CIHUPTax (METaHolle, JTaHOIE,
TJIALIEPHUHE), KAPOOHOBBIX KUCIOTaX (MypasbuHo, YKCYCHOW, CTEapUHOBOM ).

buonornyeckn BayKHBIE BEIECTBA: OEIKH, JKAPHI, YTICBOIBL.

Pazmen Bxmiowaer paboTy TO TPEHUPOBOYHBIM 33JaHUASAM JJISI OMNPEAETIeHHS TOTOBHOCTH
IIKOJHHUKOB K 9K3aMeHY IO TOMY WM WHOMY Pa3fiely C MOCIEAYIONINM aHAJIM30M M METOANYECKHUMH
PEKOMEHTAIISIMH.

Paznen 3. TecToBbIif MPaKTHKYM. — 4 4

Brurouaer HenocpeacTBEHHO TECTUPOBAHUE U pa0OTy ¢ OJIaHKaMU OTBETOB.

Pa3nen 4. BoinoJiHeHHe MPOEKTHO-UCCIEA0BATEILCKUX PadoT. — 34

Pazmen Bxmrowaer pabory oOy4arommxcsi MO BBIOPAHHBIM TeMaM IPOEKTa MO XWUMHUH,
KOHCYJIbTAIIMH YIUTEIIS.

I11. TemaTnuyeckoe NJIaHMPOBAHHUE

Ne | Tema Bcero [Inanupyemsie pesynbraTsl (YY)

n/ 4acoB

n

1 Pasnenr 2. | 24 Hayuutcs onpemensTs menu W 3aia4dl JEATEIBHOCTH, BBIOMPATh CPENCTBA
«Mup peanu3anuu 1efu ¥ MPUMEHSTh UX Ha MMPAKTHKE;
XUMHH pasnuYaTh BEIIECTBA pA3HBIX KIACCOB TMPOCTBIX W CIOXKHBIX BEIIECTB,

OMpEACIIATh UX XUMUNYICCKUC CBOﬁCTBa, B TOM YHCJIC U U3YYCHHBIX OPTraHUYCCKUX
BCIICCTB,

pa3jindaThb 10 KAYCCTBCHHBIM PCAKIUAM IMPEAJIOKCHHBIC KATUOHBI 1 aHWOHBI;
OMMUCBIBATD XMMHUYCCKUEC PCAKIINH, Ha6J'HO,Z[aeMBI€ B XO0J€ ACMOHCTPAIXUOHHOI'O 1
J'Ia60paT0pHOF0 OKCIICPUMCHTOB.

ACJIaThb BbIBOJbI U3 PE3YJIbTATOB HpOBe,I[éHHLIX XUMUYCCKUX SKCIICPUMCHTOB,
OOBSICHATH TCHCTUYCCKYIO CBA3b MCKJAY BCHICCTBAMHU  Ppa3HbIX KJIACCOB




HEOPraHMYECKUX BEIICCTB;
CocraBisirh cxXemy 3IIEKTPOHHOTO Oananca

MaCCOBOM JIOJI pACTBOPEHHOI'O BEIIECTBA B PACTBOPE.

OKHUCJIMTCIBbHO-
BOCCTAHOBUTCIIBHBIM PCAKIUAM, I[IPABUJIIBHO PACCTABIATH KOS(l)(bI/IHI/IeHTI)I Ha
OCHOBE COCTaBIICHHOM CXCMBI, OIPEACIIATE OKUCIUTEIIb U BOCCTAHOBUTCIIb,
PacCUUThIBATh MAaCCOBLIC OO XUMHUYCCKUX 3JICMCHTOB B BCUICCTBAX;
OPpOU3BOAUTH BBIYMUCICHUA MO XMUMHUUYCCKOMY YpPaBHCHHIO C HCIOJB30BAHUEM

Pasnen 3.| 4 IIpaBUIBHOCTD OLIEHKH CBOMX BO3MOXXHOCTEHN MPH BBINOJIHEHUU 33JJaHUN TECTA;

TecroBblif yMeHHe 0e30MO0YHO 3aMOMHITh OJaHKH.
MPaKTHKY
M.

Pasnmen 4. | 3 Hayuutcst onpenensaTs Ielud W 3aJadyd JEITCIBLHOCTH, BBIOMPATh CPENCTBA

Brimonne pcajin3alliy LCIN U IIPUMEHATH UX HAa IPAKTUKE]

HHEC HCIIOJIB30BaTh Pa3IMIHBIC HNCTOYHHUKH JUISL IMMOJIyuCHUs

MIPOEKTHO uHpopmanum;

XUMHUYECKOUN

- HaY4YUTBCA  aJICKBATHO HUCIIOJIB30BaTh PEYEBBIC CPCACTBA i1  PCUHICHUSA

HCCIICI0B Pa3IMUIHbIX KOMMYHHUKATHUBHBIX 3a41a4;

aTeIbCKU (hopMupoOBaHUE BHIPAKEHHON YCTOWYMBON yu4eOHO-TTI03HABATEIIBHON MOTHBAIHH

X pabor. U MHTEpeca K YUCHUIO;

TPAaEKTOPHHL.

TOTOBHOCTh K OCO3HAaHHOMY  BEIOOpY  majapbHEHIIei

o0Opa3oBaTebpHON

Kanennapﬂo-TeMaaneCKoe MNJIAHUPOBAHUEC

n/n

Tema 3andatus Hata

[Ipumeuanus

TUTaH | ¢axr

Paznen 2. «Mup xumum» (24 yaca)

Crpoenne aroma. CTpoeHHE DJIEKTPOHHBIX 00O0JI0YEK aTOMOB
nepBbix 20 anementoB [ICXD. Ilepuomuyeckuii 3akOH
nepuoanvecKasi cucremMa XuMudeckux anemedToB J[.U. Meneneesa

CrtpoeHrie  Monekyd.  XUMHYeCKass  CBs3b:  KOBaJCHTHAas
(HemomnsipHAs, MOISPHAS ), HOHHAS, METAJUTMICCKAS.
BanentHocTh  XMMuueckuX — 3JeMeHTOB.  CTermeHb  OKHCIICHHS
XUMUYESCKUX 3JIEMEHTOB.

IIpocthle ®W  CIOXHBIE  BEIICCTBA. OCHOBHBIE  KJIACCHI
HEOpTraHWYEeCKHX coeanHeHnil. HomeHkmaTypa HeopraHMYecKHux
COETMHEHUH.

Xumuueckas peakuus. YCIOBUS U TPU3HAKH IPOTEKaHUS
XUMUYECKUX peakui. XUMHUUYECKUE YPABHEHUS. 3aKOH COXpPaHEHUS
MAacchl BEIIECTB.

Knaccupukanys XuMUYeCKUX peakuid Mo pa3IndHbIM PU3HAKAM:
KOIMYECTBY M COCTaBy MCXOJOHBIX M TIOJyYCHHBIX BEIIECTB;
W3MEHEHUIO CTENEeHEH  OKUCIEHHs XMMHUYECKUX  DJIEMEHTOB,
MOTJIOLICHUIO Y BBIICJICHHUIO SHEPTHU.

Brrunciaenne MaccoBOM 10IM XUMHYECKOr'O JIEMEHTA B BEIIISCTBE.

ONEeKTPONMUTHl M HEdeKTPONUTh. KaTWOoHBI W aHWOHEIL
DNEeKTpONMUTHYeCKass JUCCOIMAIUS  KHCIIOT, IIelnoved, coneit
(cpemuux)

Peaxiiiyt HOHHOro 0OMEHA U YCIIOBHSI UX OCYIIIECTBIICHUSI.

XuUMHUYECKHE CBOMCTBa OKCHIOB: OCHOBHBIX, aM(l) OTCPHBIX,
KHUCJIOTHBIX.

XHUMHYECKHE CBOIICTBA OCHOBAHUIT U KACIOT.

XUMHYECKHE CBOICTBA aM(i)OTepHBIX TUAPOKCHUIOB.

10

XuMHUECKre CBOMCTBA colell (cpeanux). B3anMocBs3b pa3nuuHbIX
KJIaCCOB HEOpraHMYEeCKHX BellecTB. Peakiuu HMOHHOrO oOMeHa.
(Ne22)

11-

XUMHYECKHE CBOMCTBA MPOCTHIX BCIHICCTB HEMCTAJUIOB: T'daJIOT'CHOB,




15

KUCIIOpOJIa, CEPBI.

16- XUMHUYECKHE CBOWCTBA MPOCTBHIX BELIECTB HEMETAJIOB: a30Ta,

17 docdopa, yrinepoaa, KpeMHuUs

18 Uuctele BemectBa u cMmecH. [IpaBuma Oe3omacHoil paboTel B
HIKOJIbHOM J1abopatopun. YeIoBeK B MUpE BEIIECTB.

19 OKHUCIUTENTPHO-BOCCTAHOBUTENbHBIE — peakiuu. OKHCIUTENb |
BoccTaHOBHUTENb. (Nel4, 20)

20 Brruncienne MaccoBOW IO pacTBOPEHHOIO  BEIECTBA B
pacTtBope. Beiuucienus no XxumMmmuueckoMmy ypaBHeHuto. (Ne23)

21 Pacuéruple 3agaud: BBLIYKUCIEHHE MACCOBOM [OJIU XHUMHYECKOI'O
OJICMCHTA B BCUICCTBEC, BBIYMCIICHUA IO XUMHUYCCKOMY YPaBHEHUIO C
HCIIOJIB30BAHUEM MAacCOBOM JIONM PpAacTBOPEHHOIO BELIECTBA B
pactBope. (Nel8, 19)

22 XUMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB METAIJIOB: IIEIOYHBIX,
OICJIOYHO3EMCECIIBHBIX, Marousad MU HX COGJIHHeHHﬁ, JKejie3da U €ro
COEIMHEHUH, AIIOMUHUSL, €r0 COCIMHEHHIA.

23 Omnpenenenne xapakrepa cpelbl pacTBOPOB KUCIOT M INENOYEH ¢
IIOMOMILIO HWHAWKATOPOB. KauecTBennrnie pC€aKknyun Ha AaHUOHLI B
pacteope (CI, Br, I, S, SOs~, SO4~, NOs , POs >, COs 7, SiOs 7

KauecTBeHHbIE peakiuu Ha KaTHOHBI B pactBope (NH. ¥, Na*, K,
C3.2+, |\/|92+, Fez+, F63+, A|3+, CU2+, Zn2+).

24 [Tomyuenmne ra3oo0pa3HbIX BemecTB. KauecTBEHHBIE peakiuy Ha
razoo0pasHbie BemecTBa (KHCIOPON, BOJOPOJ, YTIEKHCIBINA ras,
aMMUaK)

25 IlepBoHayabHBIC  CBENEHUS 00 OpraHWYECKUX  BEIIECTBAX:
MpeACTbHBIX H HeNmpelelbHBIX YIIIeBOJOpoaax (MeTaHe, OSTaHe,
JTUJICHE, aIlCTHIICHE)

26 [epBoHavanbHbBIE CBEJICHNST 00 OPraHMYECKUX BEIECTBAX: CIIUPTaX
(MeraHoNe, JTaHONE, TJWIEPUHE), KapOOHOBBIX  KHCIIOTax
(mypasvunoil, ykCyCHOM, CTEapHUHOBOI).

27 Bronoruueckn BayKHbIC BENECTBA: OCITKHU, KHUPBI, YTIICBOJBL.
Pazaen 3. TecToBblit MpakTHKYM. (4 yaca)

28- Juarnoctuueckas pabora

29

30- Juarnoctuueckas pabora

31
Pa3zaen 4. BoinmoiHeHHe NMPOEKTHO-HCCIET0BaTEIbCKUX PadoT (3uaca)

32- Pabora oOywaromuxcsi MO BBIOPAaHHBIM TeMaM MPOEKTa,

34 KOHCYJIbTAIINH YIATEIS.

IV dopMbI IPOBEACHUS 3AHATHH:
~aYJAUTOPHBIC 3aHATUS: JICKIUH, 6606,[[]:1

-3KCKypCHU
-3aII1Ta IPOEKTOB
-1ab0paToOpHbIE U PAKTUYECKHE pabOThI
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