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IlosicHuTeILHAS 3aMUCKA

Pabouasi nporpamMma cocraBJjieHa HA OCHOBe:

1. ®enepanbHoro 3akoHa Poccuiickoii @enepanuu oT 29 nexadpst 2012 r. Ne 279-D3 «O6
oOpasoBanun B Poccuiickoit @enepanum».

2. IIpukaza MunucrepctBa oopazoBanust u Hayku PD ot 17 nexadpst 2010 r Ne1897 «O6
YTBEPKIACHUH (PelIepaIbHOTO rOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOIO
o0m1ero o0pa3oBaHUSY.

3. Ilpuka3za MunucrepctBa oopazoanusi u Hayku PO ot 31.12.2015 r. Ne1577 «O BHEeceHUN
M3MEHEHHH B (eiepaIbHbIi rocylapCTBEHHBIN 00pa30BaTeNbHBIN CTAaHAAPT OCHOBHOTO OOMIETO
o0Opa3oBaHus, YTBEPKIAEHHBIN MpuKka3oM MuHucTepcTBa 00pa3oBanus u Hayku PO ot 17 nexalps
2010r. Ne1897».

4. Tlpukaza MunuctepctBa oOpazoBanus 1 Hayku P@ ot 17.05.2012r. Ne413 «O6 yTBep:k1eHUN
(dbenepanbHOro roCyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIApPTa CPEIHETO (ITOJTHOTO) 0OIIIEro
oOpa3zoBanus (¢ uaMenenusmMu ot 29.06.2017r., npuka3 MunucrepcTBa o0pa3oBanus u Hayku PO
Ne 613).

5. Ilpuka3za MunucrepctBa npocsenieruss PO ot 8§ mas 2019 r. N 233 “O BHeceHUM U3MEHEHHH B
(benepanbHbIi IepeyeHb YI€OHUKOB, PEKOMEHYEMbIX K HCIIOIb30BaHUIO IIPU peaTU3aluu
HMMEIOIIUX FOCYIapCTBEHHYIO aKKpeIUuTaIo 00pa3oBaTeIbHbIX MPOrpaMM HavyalbHOTO OOIIEro,
OCHOBHOTO 00I1I€T0, CpeTHETO 00IIero 00pa3oBaHus, YTBEPKICHHBINA MpUKa30M MUHKCTEPCTBA
npocsernieHus: Poccutickoit @enepanum ot 28 nexadpst 2018 r. N 345”

6. Pabouas mporpamma ydebHOTr0 Kypca pazpaborana Ha ocHoBe @I'OC BTOpOTO MOKOJICHUS, HA
0a3e aBTOPCKOM mporpaMmsel Kypca xumun 1t 8-11 kmaccoB O.C.I'abpuensna, aBTOPHI:
O.C.I'abpuens — M.: JIPODA, 2014 1.

Ilenws Kypca: BoopyXeHHE 00yJarOIINXCs OCHOBAMU XUMUYECKUX 3HAHUH, HEOOXO0TUMBIX TSI
TTOBCETHEBHOMW KU3HH, TPOU3BOJICTBEHHOM JESITEILHOCTH, TTPOIOJDKEHUS 00pa30BaHus,
MIPaBUJILHON OPUEHTAIIMU U TTOBEJCHUHU B OKPYXAIOIIIEH cpejie, BHECEHHE CYIIECTBEHHOTO BKJIaaa
B pa3BUTHE HAYYHOTO MUPOTIOHUMaHM yJamuxcs. Cpok pean3aniy mporpaMmbl — 1ToI.
YpoBeHb — 03HAKOMUTEIbHBIH.

3adauu Kypca:

JTUJAKTHICCKHC:

® IPUBUTH NTO3HABATEIIBHBI HHTEPEC K HOBOMY JIJISI YYCHUKOB MPEAMETY Yepe3 CUCTEMY
Pa3zHOOOpa3HBIX 1O GOpME YPOKOB M3yUEHHUs HOBOT'O MaTepuala, JJabopaTopHbie pabOThI,
AKCKYpPCHH, HECTaHIAPTHBIC YPOKH KOHTPOJIS 3HAHH;

® cO3/1aBaTh yCJIOBUS A7 GOPMUPOBAHUSA y YUAIIUXCS MPEIMETHON U y4eOHO-UCCIIeI0BaTeIbCKON
KOMIIETEHTHOCTEH: 00ECeunTh YCBOCHUE YUAIIUMUCS 3HAHUNH OCHOB XUMUYECKOI HAYKH:
BOKHEHIINX (PAKTOPOB, MOHATUHN, XUMUYECKUX 3aKOHOB M TEOPUH, S3bIKA HAYKH, JOCTYITHBIX
00001ICHIIT MUPOBO33PEHYECKOTO XapaKTepa B COOTBETCTBUU CO CTAHIAPTOM XHUMHUYECKOTO
o0paszoBaHUs;

e crioco6cTBOBATH (POPMUPOBAHUIO Y IIKOJIBHUKOB MPEAMETHBIX YMEHUN U HABBIKOB: YMEHHS
paboTaTh C XUMHUYECKUM 000pYyAOBaHUEM, HAOIIOAATh U OMTUCHIBATH XUMUYECKUE SIBICHHUS,
CpaBHHMBATh UX, CTABUTH HECJIOKHBIE XUMUYECKUE OTBITHI, BECTU HAOIIOICHUS YEPE3 CUCTEMY
1ab0paTOPHBIX, MPAKTUIECKUX PadOT U IKCKYPCHIL;

BOCIIUTATEIIbHBIC:

® TIPOJIOJDKUTH Pa3BUBAThH Y OOyUaroNIuXcs 001eyueOHble YMEHUS U HAaBBIKU: 0C000€ BHUMAHHE
YIEIUTh PAa3BUTHIO YMEHUS NIEPECKA3BIBATH TEKCT, AKKYPATHO BECTH 3alUCH B TETPAAM U JIeIaTh
PUCYHKHU;

® MIPUBUTHE YICHUKAM HABBIKOB CAMOCTOSATEIHHON pabOTHI C IOTIOTHUTEIHHON yIeOHOH,
Hay4YHOMW, HAYYHO-TIOMYJSIPHOM JIUTEPATYpOil IO MPEAMETY, C ANEKTPOHHBIMU PECypCamMu;

® BOCMHUTaHUE YOSKIEHHOCTH B IO3UTUBHOW POJIM XMMHH B KU3HU COBPEMEHHOTO 00IIIeCTBa,
HE0OXO0IMMOCTH XUMHUYECKU TPAMOTHOTO OTHOIIICHUS K CBOEMY 3/IOPOBBIO U OKPYKAIOIIEH Cpelie;



® B [IPOLIECCE OBJIAJICHUSI XUMUYECKUMHU 3HAHUSIMU U YMEHHSIMU y4YaIIuecs JOJKHBI 0CO3HATh
OYeBHIHBIN (DAaKT: XUMUS HE OOJiee OMacHa, YeM Jirodas Apyras Hayka, OlIaCHO €€ HETIOHUMAaHHE
WM peHeOpEeKCHNE 3aKOHAMU, 9TO BEIET K CO3JaHHIO 3KOJOTUIECKH HETIOJTHOIICHHBIX
TEXHOJIOTHI 1 MPOU3BOJICTB; OMACHO CO3HATEJILHOE MUCIIOJIH30BAHUE JOCTHIKCHUM XUMUUYECKON
HayK{ U XUMUYECKON MPOMBIIINICHHOCTH BO BPEJ YEIOBEKY;

KOPPEKIUOHHBIE:

¢ GopMUpPOBaHUE a/ICKBATHBIX HABBIKOB OOIICHIS; KAYECTB TBOPUYECKH TyMAIOIIEH U JISTKO
aJanTUpYyIoleecs TUIYHOCTH,

® Pa3BUTHE PA3HOCTOPOHHUX KAYECTB JIMYHOCTHU U CIIOCOOHOCTH MPO(heCcCHOHAIBHOM alanTaliy K
M3MEHSIOIMMUMCS COLIMAIBHO-APKOHOMUYECKUM YCIIOBHSIM;

® BOCITUTAHUE YYBCTBA OTBETCTBEHHOCTH 32 JIMUHYIO O€3011aCHOCTh, IIEHHOCTHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO M KU3HHU.

OcoOeHHOCTH coniepkaHns 0OydyeHUs! XUMUN B OCHOBHOM I1IKOJIE 00YCIIOBJIEHBI crIeU(pUKOI
XUMUHU KaK HAyKH U TIOCTaBJICHHBIMH 3a7auaMu. OCHOBHBIMU MTPOOJIEMaMU XUMHUU SIBIISTFOTCS
M3y4YeHUE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHHU S, TIOJTyUEHNE
BEIIECTB C 3aJJaHHBIMUA CBOMCTBAMU, UCCIEAOBAHNE 3aKOHOMEPHOCTEN XUMHYECKUX PEaKINil U
MyTeH yrpaBiIeHUs UMH B IEJIIX MOJY4eHUsI BEIIECTB, MaTEpUalioB, YHepruu. [loaTtomy B
MporpaMMe Mo XUMHH HAILJIH OTPAKEHUE OCHOBHBIE COJIEPKATEIbHBIC INHUU:

* BEIIECTBO — 3HAHUS O COCTABE M CTPOEHUH BEIIECTB, UX BAKHEHIINX (U3UIECCKUX U
XUMHYECKUX CBOMCTBAX, OMOJIOrMYECKOM JICHCTBUU,

* XUMUYECKasl peaKINsi — 3HAHUS 00 YCIOBUSX, B KOTOPBIX IIPOSIBIISIFOTCSI XUMHUYECKHE CBOMCTBA
BEIIIECTB, CIIOCO0AX yIMpaBiIeHUS XUMUYECKUMH TPOIECCAMU;

* MPUMEHEHHE BEIIECTB — 3HAHUS M OIBIT MPAKTHIECKOU IEATEIHHOCTH C BEIIECTBAMHU, KOTOPHIS
Han0oJiee YacTo ynoTpeOIsSIoTCS B IOBCETHEBHOM KU3HH, IIMPOKO MCTIOIB3YIOTCS B
MPOMBIIIIEHHOCTH, CETbCKOM XO35IUCTBE, HA TPAHCIIOPTE;

*5I3bIK XMMUU — CUCTEMA BAKHEUIINX MOHATUNA XUMUHM U TEPMUHOB, B KOTOPBIX OHU
OTIMCBIBAIOTCSI, HOMEHKJIaTypa HEOPTaHUYECKHUX BEIIECTB, T. €. X Ha3BaHUA (B TOM YUCIIE U
TPUBHAIIbHBIE), XHMHUUYECKHE (POPMYJIBI M YPABHEHHMSI, a TAKKE TPABHIIA IepeBOIa MHPOPMAIIHH C
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMHUH U 00paTHO.

B cootBercTBHM ¢ yueOHBIM M1aHOM OY Ha M3ydeHHE XUMUHU B 8 KJIacCe OTBOIUTCA 34 4acoB B
roj, U3 pacyera |l yac B HEJEMIO.

Texkyuuii KOHTPOJIb yCIIeBA€eMOCTH 110 XUMHUHM B 8 KJ1acce MPOBOAUTCS B LEJIsIX:
MMOCTOSIHHOTO MOHUTOPHUHIa Y4EOHBIX JOCTHKEHUIN 00yJaromuxcs B TeueHne yueOHOro roja, B
COOTBETCTBUU C TpeboBaHUsAMU (eepaTbHOrO

rocyIapcTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00I11er0 00pa3oBaHus;
ompezeneHus: ypoBHS CPOPMUPOBAHHOCTHU JIMYHOCTHBIX, METANPEAMETHBIX, IPEIMETHBIX
pe3ynbTaTOB;

ompeeNieHus] HapaBIeHUI UHIUBUIYAIbHON pabOThI C 00Y4aIOIIUMUCS;

OIICHKH MHJIMBUYaTbHBIX 00pa30BaTEIbHBIX TOCTHXKEHUH 00yJaroIMuXCsl U IUHAMUKH UX POCTa B
TE€YeHHE Y4eOHOTro roja;

BBISIBIICHUS HHIUBUYaTbHO 3HAYUMBIX M UHBIX (DaKTOPOB, CIOCOOCTBYIOIINX WM
MPEMSITCTBYIOUIUX JOCTHKEHUIO 00yJatOIIMUCS

TUTAHUPYEMBIX 00pa30BaTENbHBIX PE3YIbTATOB OCBOSHHS OCHOBHOM 00111€00pa3oBaTenbHOM
MIPOrpaMMBl.

[Tox TekymuM KOHTPOJIEM MOHUMAIOTCS Pa3InYHbIE BUABI IPOBEPOUYHBIX PAOOT KaK MUCHMEHHBIX,
TaK U YCTHBIX, KOTOpBIE TPOBOASTCS HEMIOCPEACTBEHHO B yueOHOE BpeMsI U UMEIOT IIe]Ib OILICHUTh
X0 ¥ Ka4eCTBO paboThl 00yUaIoIIerocs Mo OCBOSHHUIO YUeOHOr0 MaTepHara.

dopMaMH TEKYILIET0 KOHTPOJIS SBISIOTCS:

TECTUPOBAHUE;

YCTHBIN OIIPOC;

MMCbMEHHBIE PabOTHI: KOHTPOJIbHBIE, TPAKTUYECKHUE, CAMOCTOSITENIbHBIE, 1a00paTOpHBIE PaOOTHI.



Pe3ynbTaThl TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH 00YUYaIOIIUXCS OTPAXKAIOTCS B KIIACCHOM U
3JIEKTPOHHOM JKypHaJIe B COOTBETCTBUH C CUCTEMOM KOHTPOJIS, @ TAKXKE 110 UTOTaM y4eOHBIX
YETBEPTEHN U MOJYTOAUM.

I[lnannpyemble pe3yJbTaThl OCBOCHHSI Y4eOHOT0 NpeaMeTa

N3yuenune kypca XuMuu B 8 Kiacce 1aeT BO3MOKHOCTh O0YUYalOIIUMCs JOCTUYb
CJIEIYIOLIUX PE3yJbTaTOB PA3BUTHSL:
Jluynocmmuuie:
- 0CO3HaBaTh €AMHCTBO U LIEIOCTHOCTh OKPYKAIOIIETO MUPA, BO3MOKHOCTH €0 IMO3HABAEMOCTH U
O0OBSICHUMOCTH HA OCHOBE JIOCTIIKEHUHN HAYKH;
- TIOCTETICHHO BBICTPAaNBaTh COOCTBEHHOE 1I€JIOCTHOE MUPOBO33PEHUE: 0CO3HABATH MOTPEOHOCTD U
TOTOBHOCTH K CAaMOOOpPa30BaHUIO, B TOM YHCIIE U B paMKaX CaMOCTOSITEILHOM JIEATETLHOCTH BHE
IITKOJIBI;
- OLICHUBATh )KU3HEHHBIE CUTYAIlMU C TOYKHU 3peHUs1 0€30MacHOTO 00pa3a KU3HU U COXPAHECHUS
3I0POBBS;
- OLICHUBATh HYKOJIOTHYECKHI PUCK B3aMMOOTHOIICHHUH YeTIOBEKa U MIPUPO/IBI.
- GOpMHPOBATH FKOJOTUYECKOE MBIIIJIEHNE: YMEHUE OI[EHUBATh CBOIO JICATEIILHOCTD U TTOCTYITKH
JIPYTUX JIIOJIEH ¢ TOUYKHU 3pEHUS COXPAHEHUS OKPYKAIOIIECH Cpebl - TapaHTa )KU3HU U
OylaromoJryuus Jito/iei Ha 3emiie.
Memanpeomemnuie:
- TIEpBOHAYAJIBHBIC MPEJCTABICHUS 00 UIIEAX M O METOJAaX XUMHUH KaK 00 YHUBEPCATIEHOM SI3BIKE
HayK{ U TEXHUKH, O CPEJICTBE MOJICITUPOBAHUSI SIBJICHHUI U MPOIECCOB;
- YMEHHE HaXOJIUTh B PA3IMYHBIX HCTOUYHUKAX HHPOPMAITHIO, HEOOXOUMYIO JIJIST PEIICHHS
XUMHYECKUX MPOOIIeM U MPEACTABIATh €€ B MOHATHOU (popMe; MPUHUMATD PElIeHUE B YCIOBUSIX
HETIOJHOW U M30BITOYHOM, TOUHOUM M BEPOSATHOCTHON MH(MOPMAIIHH;
- YMEHHE MOHUMAaTh U UCI0JIb30BaTh XMMHUECKHE CPECTBA HATJISIAHOCTH ( AMAarpaMMBbl, TaOJIHIIbI,
CXEMBI U JIp.) JAJIsl WILTIOCTPALUK, UHTEPIIPETAaLlUY, apryMEHTAIIH;
- YMEHHE BBIIBUTATh TUIOTE3bI IIPU pellieHHe yueOHBIX 3a7ja4 U IOHUMAaTh HEOOXOAUMOCTh UX
- YMEHHE NPUMEHATh UHAYKTUBHBIE U J€TYKTUBHBIE CIIOCOOBI pacCyKIeHUH, BUAETh Pa3IuyHbIe
CTpaTeruu pelieHus 3aaay;
- YMEHHE CaMOCTOSTEIbHO CTaBUTh 11€JIM, BBIOUPATh U CO3/1aBaTh AITOPUTMBI JUIS PEIICHUS
Y4eOHBIX XUMHUECKHX MTPOOIIEM;
- YMEHHeE IJIAHUPOBATh U OCYLIECTBIIATh JESTEIIbHOCTD, HAIPABJICHHYIO Ha PEIICHUE 3a]1a4
HCCIIEIOBATENIbCKOIO XapaKTepa;
Pecynamuenvie YY/I:
- CaMOCTOATEILHO OOHAPYXKUBATh U POPMYIHPOBATH YUEOHYIO TPOOIIEMY, OIIPEENATh LIeIh
y4eOHOM e TeNbHOCTH;
- BBIJIBUTATh BEPCUH PEIICHUS MPOOIEMbI, 0CO3HABATh KOHEUHBIN Pe3yIbTaT, BHIOUPATh U3
MPeI0KEHHBIX U UCKATh CAMOCTOSITENIBHO CPEJICTBA TOCTHKEHUS 1IN,
- COCTaBJISITh (MHAUBUAYAIBLHO WU B TPYIIIE) IUIAH PEUISHUs MPoOIeMBbl;
- paboTas 1o IIaHy, CBEpSATh CBOM JICHCTBUS C LIETBIO U, IPU HEOOXOAUMOCTH, UCIPABIIATH
OILTMOKHU CaMOCTOSITENBHO;
- B IMAJIOTe C yYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSATEIHHO BHIPA0OTaHHBIE KPUTEPUHU OLICHKH.
Ho3nasamenvuvie YY/I:
- aHaTU3UPOBATh, CPABHUBATH, KIACCH(PHUIIMPOBATH U 000011aTh (PaKThI U SABICHUS. BBIABIATH
MIPUYMHBI U CIEACTBUS MIPOCTHIX SIBJICHUI.
- OCYIIECTBIIATH CPaBHEHHE, KIACCU(PUKAIINIO, CAMOCTOSATEIHHO BBIOMPAsi OCHOBAHUS U KPUTEPUU
JUISl YKa3aHHBIX JTJOTHUECKUX OIepaluii;
- CTPOUTH JIOTHYECKOE PACCYK/ICHHE, BKIIOYAIONIEE YCTAHOBICHHE IPUUYMHHO-CJIE/ICTBEHHBIX
CBSI3EM.
- CO3/IaBaTh CXEMaTUYECKHE MOJICIU C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTA.
- COCTaBJISITh T€3HCHI, PA3JIMYHBIE BU/IBI INIAHOB (MIPOCTHIX, CIOKHBIX U T.I1.).



- MpeoOpa3oBBIBATh HH(OPMAIIHIO U3 OJHOTO BUAA B APYroi (TabIUIly B TEKCT U TIp. ).

- YMETh OTIPENENATh BO3MOXKHBIE HCTOYHUKH HEOOXOAUMBIX CBEJICHH, IPOU3BOIUTH MTOUCK
nH(pOpMaINH, AaHATU3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTD

Kommynuxkamuenoie YY/I:

- CaMOCTOATEIbHO OPraHU30BbIBATh YIEOHOE B3aUMOJEHCTBUE B IpyIIie (ONpeAesaTh o0mue
LIEJIH, paclpeesiTh POJM, JOrOBapuBaThCs APYr C APYroM U T.A.).

- popmynrpoBaTh COOCTBEHHOE MHEHHUE U TIO3UIUIO, APTYMEHTHPYET HX.

- OCYILIECTBJIATH B3aUMHBI KOHTPOJIb U OKa3bIBAaTh B COTPYAHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb.

- OpPraHU30BBIBATH U IJIAHUPOBATH YUEOHOE COTPYIHHUYECTBO C YUUTEIIEM M CBEPCTHUKAMU;
OTIPENIeNATH eNU U (PYHKIUU YIaCTHUKOB, CIIOCOOBI B3aMMOACHCTBHS; IJITAHUPOBATH 00IITHE
crocoObI paboTHI;.

- Opatb Ha ce0s MHULMATUBY B OpTraHU3allMU COBMECTHOTO JIEHCTBUS (JI€710BOE JIMIEPCTBO);

- BJIQIETh MOHOJIOTHYECKOW M TMAIOTHIECKOH (hopMamMu pedr B COOTBETCTBHH C
rpaMMaTHYECKHUMH U CHHTAaKCHYECKUMHI HOPMaMH POJTHOTO SI3BIKA;

IIpu pab6ore ¢ TexcTom:

HaXOJUTh B TeKCTe TpeOyeMyro nH(OpMalHio (B COOTBETCTBUU C LIEJISIMU CBOEH JESTEILHOCTH);
OPUEHTHUPOBATHCS B COJIEPKAHUN TEKCTa, IOHUMATH IIEJIOCTHBINA CMBICT TEKCTa, CTPYKTYPHPOBATh
TEKCT;

YCTaHABJIMBATH B3aUMOCBS3b OTIMCAHHBIX B TEKCTE COOBITHH, SIBIICHHIA, IIPOIIECCOB;
PE3IOMHUPOBATh IIIaBHYIO U0 TEKCTA;

peoOpa3oBBIBATh TEKCT, IIEPEBOJISH» €T0 B IPYTYIO0 MOAATHHOCTh, HHTEPIPETHPOBATH TEKCT
(XyZ10’KeCTBEHHBIN M HEXYI0’KECTBEHHBIN — y4eOHbIN, HAy4HO-TIOMY/SIPHBIN, HTH(OPMAIIMOHHBIH,
tekcT non-fiction);

KPUTHUYECKH OLIEHUBATH COAEP)KaHUE U (POpMY TEKCTa;

CHCTEMaTU3UPOBaTh, CONOCTABIIATh, AHATU3UPOBATh, 0000IAaTh U UHTEPIPETUPOBAThH
MH(pOPMAIIHIO, COEPKAIIYIOCS B TOTOBBIX HH(GOPMAITMOHHBIX 00BEKTAX;

BBIJIENIATH TJIaBHYIO M U30BITOUHYIO HH(OPMAIHIO, BEIIIOJIHATH CMBICIIOBOE CBEPTHIBAaHHE
BBIJICTICHHBIX ()aKTOB, MBICJICH; TIPEICTABIIATh MH(POPMAIIHIO B CXKATOU ClIOBECHO# opMme (B BHIE
IJIaHA WJIM TE3UCOB) M B HATJISTHO-CUMBOJIMUECKOU (popme (B Bue TabIuIl, TpadruecKux cXem 1
IMarpamMm, KapT MOHATUNH — KOHLENTYaJIbHBIX JUarpaMM, OIOPHBIX KOHCIIEKTOB);

3aI0JIHATH U JONOJIHSATH TaOIMILIbl, CXEMBI, AUArpaMMBbI, TEKCTHI.

®opMHUpPOBaHNE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOJIb30BAHUS MH(OPMAIIMOHHO-
KOMMYHHMKAIIHOHHBIX TEXHOJIOTHIi:

LIeJICHAPABJICHHO UCKaTh U UCIOJIb30BaTh MH()OPMALIMOHHBIE PECYPChI, HEOOXOAUMBIE VIS
peleHus yueOHbIX M MPaKTHUECKHUX 3a1a4 ¢ nomolnbto cpeacts UKT;

BBIOMPATh, CTPOUTH U UCIOJIb30BATh a/IEKBaTHYIO HH(POPMALIMOHHYIO MOJENb JUIs IIepeayll CBOUX
MBICJIEH CPEeICTBAMU €CTECTBEHHBIX U (DOPMaIbHBIX SI3IKOB B COOTBETCTBUU C YCIOBUAMU
KOMMYHHKAIIUH;

BBIJICJIATh HH(POPMALIMOHHBIN acleKT 3aJjau, ONepUpOBaTh JaHHBIMU, UCII0JIb30BaTh MO/IENb
peleHus 3a/1auu;

UCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTMH (BKIIOUasi BBIOOD aJeKBAaTHBIX 3ajaye
MHCTPYMEHTAJIBHBIX IPOIPAaMMHO-ANIMAPATHBIX CPEJCTB U CEPBUCOB) IS PEIICHUS
MH(GOPMAIMOHHBIX 1 KOMMYHUKAIIMOHHBIX YU€OHBIX 3371ay, B TOM YHCJIC: BBIYUCIICHUE,
HanucaHue MUCceM, COUMHEHUH, TOKIIa0B, pedepaToB, CO3/1aHUe MTPE3SHTALMH U Ip.;
HCIOJb30BaTh HHPOPMALIUIO C YYETOM 3TUUYECKUX U PABOBBIX HOPM;

co3/1aBaTh HH(OPMAIIMOHHBIE PECYPCHI PA3HOTO THIIA U JUIS Pa3sHbIX ayAUTOPUH, cOOII01aTh
MH(GOPMAIMOHHYIO TUTHEHY U NpaBuiia HH(GOPMAIMOHHON 6€3011aCHOCTH.

Ilpeomemmnvie pezynomamot.
obyuarowuiica nayuumcesa:
- OTIPECTATh POJIb PA3IMYHBIX BEIIECTB B MPUPOJIC U TEXHUKE;



- OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.

- IPUBOJIUTH TPUMEPHI XUMUYECKUX MPOLIECCOB B IPUPOJIE;

- HAXOJIUTh YEPThI, CBUACTEIHCTBYIONTNE 00 OOIIMX MPU3HAKAX XUMHUECKUX MPOIECCOB H UX
pa3IuyUsX.

— OOBSICHATH 3HAUYCHUE BEIICCTB B KU3HU U XO3SMCTBE YCIIOBEKA;

— MIEPEUUCIIATh OTIMYUTEIbHBIE CBOMCTBA XMMUYECKUX BEILIECTB;

— pa3auvaTh OCHOBHBIE XUMHUYECKHE MPOIECCHI;

- OTMPEEINISITH OCHOBHBIE KJIACChl HEOPTaHMUYECKUX BEIIECTB;

- IOHUMATh CMBICII XUMHUYECKUX TEPMUHOB;

- XapaKTepU30BaTh METO Il XHMHUECKON HaYKH (HaOIIOACHHE, CPaBHEHHE, SIKCIICPUMEHT,
M3MEPEHHUE) U UX POJIb B IO3HAHUU TIPUPO/IBI;

- IPOBOJUTH XUMHUYECKHUE OTIBITHI M SKCTIEPUMEHTHI U OOBACHSITH UX PE3YIIBTATHI;

- YMEHHUE OILIEHUBATh MMOBE/ICHUE YEJIOBEKA C TOUKHU 3PEHUS XUMUYECKON O€30TTaCHOCTH T10
OTHOIIIEHHUIO K YEJIOBEKY U TIPHUPOJIE:

- UCTIOJIb30BaTh 3HAHUS XUMUU TIPU COOJTIOJICHUHN TTPABUJI UCTIOIB30BaHUS OBITOBBIX XUMUYECKUX
npenapaTos;

— pa3au4aTh OnacHble U 0€30MacHbIC BEIECTBA.

00yuaruWuIIca ROJIYUUM 803MONCHOCb HAYUUMBCA:

- IOHUMAaTh XUMHYECKYIO CHMBOJIMKY: CUMBOJIBI XUMHUYECKUX DJIEMEHTOB, (JOPMYJIBI BEIIECTB U
YpaBHEHUS XUMUYECKUX PEAKIINN; BAKHEHIIINE XUMUYECKUE TTOHATHS: XUMHUYECKUHN DJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHAS aTOMHAsI U MOJIEKYJIIpHAs MacChl, MOH, XHMUYECKasl CBSI3b,
BEIIIECTBO, KJacCU(PHUKAIMS BEMIECTB, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00beM, XUMUYECKast
peakius, KjaacCupUKaIUs PEaKIiuid, JIEKTPOIUT U HEIJIEKTPOJIHUT, IICKTPOJIUTHUECKAS
JMCCOLIMAINS, OKHCIUTENb U BOCCTAHOBUTEIb, OKMCIICHUE U BOCCTAHOBJIEHUE; OCHOBHBIE 3aKOHBI
XMUMHH: COXPAaHEHHS MacChl BEIIECTBa, TOCTOSHCTBA COCTaBa, EPUOINYECKHII 3aKOH;

- XapaKTepU30BaTh: XMMHUECKHE AJIEMEHTHI (0T BOJOPOJA /10 KAJIbLIKs) HA OCHOBE UX MOJIO0KEHHS
B [lepuoanueckoii cucreme xumuaeckux anemeHToB JI.M.MenneneeBa u 0COOEHHOCTEH CTPOCHUS
HX aTOMOB; CBSI3b MEX/1y COCTaBOM, CTPOEHHEM U CBOMCTBAMHU BEUIECTB; XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIECTB;

- OIIpEeIeNATh: COCTaB BEIIECTB M0 UX (popMysaM, MIPUHAAIC)KHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COEIMHEHUH, TUITb XUMUYECKHUX PEaKIIii, BAICHTHOCTh U CTETIEHb OKUCIICHUS DJIEMEHTA B
COEIMHEHUSX, TUIl XUMUYECKOU CBSA3H B COEAMHEHUSX, BOBMOKHOCTh IPOTEKAHUS PEaKIIHii
HOHHOT'0 0OMEHa;

- COCTaBJISAITh: (POPMYIIBI HEOPraHUUYECKUX COCAMHEHNUN N3YUYEHHBIX KIaCCOB; CXEMbI CTPOCHUS
aToMoB nepBbix 20 anemenToB [lepuonnueckoit cuctemsl .M. MenaeneeBa; ypaBHEHUS
XUMHYECKUX PEaKLIU;

- oOpamarbcsi ¢ XUMHUYECKOH MOCy10# 1 1a00paToOpHBIM 000PYIOBaHHUEM;

- pacno3HaBaTh OMBITHBIM IyTEM: KUCJIOPO/I, BOJIOPO/, YIIIEKUCIBIN a3, aMMHUaK, paCTBOPHI
KHUCTIOT U IIeNoueH, XJIOpHI-, Cylbdar-, KapOOHAT-UOHBI,

- BBIYHUCIIATH: MAaCCOBYIO JIOJIF0O XMMHUYECKOTO JIeMEHTa 10 (JopMylie COeTMHEHUS; MaCCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE; KOJIMUYECTBO BEUIECTBA, 00bEM MIIM MACCy MO KOJIMYECTBY BEIIECTBA,
00BeMy WIIH Macce peareHTOB UJIH MPOIYyKTOB PeaKkiuu; TeIIoBoH 3(h(eKT peakiuu no JaHHBIM
00 0JIHOM M3 YYaCTBYIOIUX B PEAKIIMU BEIIECTB U KOJMYECTBY BBIJCIUBIIEHCS (TIOTIONIEHHO)
TEIIOTHI; Maccy (00beM, KOIMYECTBO BEIIECTBA) MPOIYKTA PEAKIIHH, €CTIH OJJHO U3 Pearupyrommnx
BEIIECTB JaHO B M30BITKE; MACCy WM 00bEM MPOIyKTa PEaKIIMH 10 U3BECTHOM Macce W 00beMy
HCXOJIHOTO BEIIECTBA, COAEPKAIETO TPUMECH;

- YCTaHaBIMBATh: MPOCTEUIITYIO (POPMYITY BEIIECTBA [0 MAaCCOBBIM JIOJISIM XUMHUECKUX
AIIEMEHTOB; COCTAB CMECH, KOMIIOHEHTHI KOTOPO BEIOOPOYHO B3aUMOICHCTBYIOT C YKa3aHHBIMU
peareHTaMu; 0ObEMHBIE OTHOIICHHUS T'a30B MPU XUMUYECKUX PEaKIHIX;

- HCTIOJIh30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUIECKOU eI TENEHOCTH U
MOBCETHEBHOM JKU3HU JIIsl: 6€30MacHOr0 00palieHus ¢ BEIIeCTBAMH U MaTepualaMu;
9KOJIOTUYECKHU TPAaMOTHOI'O MOBEJICHUS B OKPYKaIOIIEH cpejie; OLEHKH BIUSHUS XUMHYECKOTO



3arpsI3HEHUS OKPYXKAIOIIEH cpeibl Ha OPraHU3M YeIOBEKa; KPUTHIESCKOU OTIeHKH WH(OPMAIIUU O
BEI[ECTBAX, UCTIOJIB3YEMbIX B OBITY; IPUTOTOBJICHUS PACTBOPOB 331aHHOM KOHIICHTPAIIHH.

Mecro npeamera B yueOHOM IUIaHe
®denepanbHbIi 0a3uCHBIN yueOHBIH MIaH 11 00pa3oBaTeNbHBIX yupexkaeHuil Poccuiickoit
denepanyn nperycMaTpuBaeT 00s3aTeIbHOE H3YUeHHE XUMUH Ha 3Talle OCHOBHOTO O0IIIEro
oOpa3oBanus B § kinacce B 00béme 34 yacoB. CoriacHo KajleHAApHOMY Y4eOHOMY rpaduKy u
pacnucanuio ypokoB Ha 2022-2023 yuyeOnsbiiit rogq B MBOY COIL Nel kypc nporpammsl
peanuzyetcs 3a 34 yacoB. YueOHbBIN MaTepual U3y4yaeTcs B MOJTHOM O00bEME.

Conepxxanue y4eOHOro nmpeamera
BBenenne. 6 yacos.
XHAMHS — HayKa O BEIIECTBAX, UX CBOMCTBAX M NpeBpalleHusIX. [IoHATHE 0O XUMHUYECKOM
3JIeMeHTe U (opMax ero CylueCTBOBaHHUS: CBOOOIHBIX aTOMaXx, MPOCTBIX U CJIOKHBIX BEIECTBAX.
[IpeBpaienus Bemects. OTIMYNE XUMUYECKUX PEAKIUil OT (pu3nyeckux sBieHui. Poias xumuu B
KU3HU YyenoBeka. Xemodumus u xemodoobus. KpaTkue cBeieHHs U3 KICTOPUN BO3ZHUKHOBEHUS
u pa3Butus xuMuu. [lepruon anxumuu. Ionstue o punocopeckom kamue. Xumus B XVIB.
Pazputne xumun Ha Pycu. Pojib 0T€UECTBEHHBIX YUEHBIX B CTAHOBJIEHUN XUMHYECKON HAYKH —
pabotsl M. B. JlIomonocoBa, A. M. bytneposa, JI. U. MenneneeBa. XuMuyeckass CHMBOJIMKA.
3HaKU XUMUYECKUX IEMEHTOB U MPOUCXOKICHUE X Ha3BaHUN. XUMHUUYeCKue GOPMYJIBL.
Wnpnexce! n kosddunmentsl. OTHOCUTENBHBIE AaTOMHAs U MOJIEKYJIsipHasi Macchl. PacueT maccoBoit
JOJIM XUMUYECKOT0 3JIeMeHTa 1o ¢opmysie BemecTBa. [leproanueckas cucteMa XUMHYECKUX
anemenToB JI. 1. Menneneesa, ee cTpykTypa: Malible U OOJIbIINE TEPHOIbI, TPYIIIbI U MOATPYIIIbI
(rmaBHas u mo6ouHast). [lepuoanueckast cucTemMa Kak CpaBOYHOE MOCOOHE IS TTOJTYICHHS
CBEJICHUI O XUMHYECKHUX ATEMEHTAX.
PacuerHnsble 3a1aun. 1. HaxoxxaeHue 0OTHOCUTEIbHOM MOJIEKYJISIPHOM MacChl BELIECTBA MO €ro
xuMudeckoi opmyse. 2. BerauciaeHne MacCoBOM TOJIM XUMHUUYECKOTO 3JIEMEHTA B BEIIECTBE 10
ero opmysre.
IIpakTHyeckue padoTbl
1. [IpaBuiia TexHUKU 6€30MACHOCTH MpU padoTe B XUMHUYECKOM KabuHere. [IpreMbl oOpamieHus ¢
n1abopaTopHBIM 000PYIOBAHUEM U HArpeBaTEIbHBIMU IPUOOpaAMHU.
2. HaGnronenus 3a U3MEHEHUSAMHU, IPOUCXOASIIUME C TOPALIEH CBEUO, U MX OMKCAaHUE

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB. 7 4acoB.

ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMUICCKUX 2JIeMEHTOB. OCHOBHBIC CBEJICHUS O CTPOSCHUHU
aToMOB. JloKa3aTelbCTBa CIOXKHOCTH CTpoeHHUs: aToMOB. OmnbIThl Pezepdopaa. [InanerapHas
MO/IeNIb CTPOEHHUS aToMa.

CocTaB aTOMHBIX Si/Iep: IPOTOHBI U HEUTPOHBL. OTHOCUTEIbHAS AaTOMHAs Macca.

B3anmocCBsI3b MOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAST AaTOMHAsi Maccay.

N3meneHue yucia mpoTOHOB B s/Ipe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX DJIEMECHTOB.
N3meneHue uncia HEUTPOHOB B sApe aToMa — 0OpazoBaHue M30ToNmoB. COBPEMEHHOE
OIIPEAEIICHUE TTOHATUSA «XUMUYECKUM DJIEMEHT». M30TOIBI Kak pa3HOBUAHOCTH aTOMOB OJHOTO
XUMHYECKOT'0 DJIEMEHTA.

OnexTpoHbl. CTpoeHHE AIIEKTPOHHBIX 0007I0YeK aTOMOB XUMHUUYECKUX 1eMeHTOB Ne 1—20
nepuoanueckoit cucremsl /. . Menneneea. [lonsTre 0 3aBEpIICHHOM U HE3aBEPLIEHHOM
AIIEKTPOHHOM CJI0€ (PHEPTeTUYECKOM YPOBHE).

[Iepuonnueckas cucteMa xuMuueckux emMeHToB Jl. 1. Menaeneesa u cTpoeHHe aTOMOB:
(bu3MUeCcKuii CMBICT MOPSAKOBOTO HOMEpa dJIEMEHTa, HOMepa TPYIIbI, HOMEpa MepHoa.
N3MeHneHune uncia 3JeKTPOHOB Ha BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XMMUYECKOI'0 AJIEMEHTA
— 00pa3zoBaHue TOJOKUTENBHBIX U OTPUIATENLHBIX HOHOB. MIOHBI, 00pa3oBaHHBIE aTOMaMHU
METAJUIOB U HEMETAJIOB. [[pUUYMHBI U3MEHEHUS METAJUIMYECKUX U HEMETAJNINYECKUX CBOKCTB B
MEepUOJIax U IPYyIIIaAX.



O6pazoBanue 6uHapHBIX coequHeHui. [lonsTre 06 noHHOH cBs3u. CxemMbl 00pa30BaHUSI HOHHOM
CBSI3H.

B3aumoelicTBe aTOMOB XUMUYECKUX AJIEMEHTOB-HEMETAIIIOB MEX Iy cO00i — 0Opa3zoBaHue
JIBYXaTOMHBIX MOJIEKYJI IPOCTBIX BellecTB. KoBaneHTHas HENMOJISIpHAS XUMUYECKas CBS3b.
DNEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBIL.

B3aumoelicTBrue aTOMOB XUMUYECKUX DJIEMEHTOB-HEMETAIIIIOB MEX Iy cO00i — 0Opa3zoBaHue
OMHAPHBIX COCMHCHHUI HEMETAIUIOB. DIIEKTPOOTPULIATEIBHOCTE. [IOHITHE O KOBaJICHTHON
IIOJISIPHOM CBSI3H.

B3aumoelicTBue aTOMOB XUMHUYECKHIX DJIEMEHTOB-METAIIIOB MEXIy cO00i — 0Opa3zoBaHue
METAUIMYECKUX KpUCTAIIOB. [[OHATHE O METAIIMYECKON CBSI3H.

JdemoncTpaunu. Mojenn aTOMOB XUMUYECKHUX 3JIeMEHTOB. [lepronueckas cucrema
xuMmudeckux anemenToB J[. . Menieneena.

Tema 2. IIpocTbie BemecTBa. 3 4acos.

[TosoxkeHre MeTaioB M1 HEMETAJIOB B MEPUOIUYECKON CUCTEME XUMUYECKHX 3eMeHTOoB [I. M.
MenneneeBa. Baxxnelne npocThie BEMIECTBA — METAIUIBL: KEJIE€30, ATIOMUHUN, KAIbIUHN,
MarHui, Hatpuii, kanuil. O0mue pu3nueckre cBocTBa METAJLIOB.

Bakneiinine nmpocTeie BelecTBa — HEMETaJUIbl, 00pa30BaHHbIE aTOMaMH KHCIIOPOa, BOJIOPOa,
azoTta, cepsl, pocdopa, yriaepoaa. CriocoOHOCTh AaTOMOB XHMHUYECKUX 3JIEMEHTOB K 00pa30BaHHUIO
HECKOJIBKUX MPOCTHIX BEIIECTB — AJTIOTPOMHS. AJITIOTPONHBIE MOIU(DUKAIIUN KHCIIOPO/Ia,
¢docdopa u onoBa. MeTauinueckie 1 HEeMETAJUTMUECKUE CBOICTBA MPOCTHIX BELIECTB.
OTHOCHUTENHHOCTD JIETICHUS TTPOCTHIX BEIIECTB HA METAJIJIBl U HEMETAJLIHI.

[Tocrossunas ABoraapo. KommaectBo BemecTBa. Mok, Momsipaas macca. MoJisspHbIi 00beM
ra3oo0pa3HbIx BemiecTB. KpaTHble eTMHUIBI KOJTMYECTBA BEIIECTBA — MUJUITMMOJIb U KHUJIOMOJIb,
MUJUTUMOJISIPHAS. ¥ KWJIOMOJISIpHAsI MAacChl BEIIECTBA, MIJLTUMOJISIPHBIN U KMJIOMOJISIPHBIN 00bEeMbI
ra3000pa3HBIX BEIIECTB.

PacueTsl ¢ MCHOIB30BaHNEM MOHATHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MACCAY,

«MOJISIPHBIN 00bEM ra3oBy, «IIOCTOSIHHAsA ABOTAIpO».

Pacuernbie 3amaun. 1. Beraucienne MOIsIpHON MacChl BEIIECTB 110 XUMHYECKUM (hopmymnam. 2.
Pacuetsl ¢ ucnosp30BaHMEM NOHITHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHASI MACCA», «MOJISIPHBIN
00BEM ra3oBy, «IOCTOSTHHAST ABOTaApO».

Hemonctparmu. [Tomyuenue o3ona. OOpasiisl 0€10ro ¥ ceporo 0J10Ba, 6€7I0ro U KPacHOro
docdopa. HexkoTopbie MeTauIbl U HEMETaJIbl KOJMYECTBOM BeliecTBa 1 Moib. Mojienb
MOJISIPHOTO 00beMa ra3000pa3HbIX BEUIECTB.

Tema 3. CoeanHeHHUs XMMHUYECKHUX DJIEMEHTOB. 3 4acoB.

Crenens okucnenus. OnpeeneHue CTeNeHn OKUCICHUS SIEMEHTOB 10 XUMHUYECKoi dopmyrie
coenuHeHus. CocraBineHue Gopmys OMHAPHBIX COeTMHEHUH, 00U c0c00 NX Ha3bIBAHUA.
bunapHbie coelMHEHUs: OKCUIBI, XJIOPHUBL, cyabhuasl u Ap. CoctaBieHue ux Gopmyi.
[IpencraBuTenu OKCUIOB: BOJA, YIIICKUCIBIN Ta3 U HeralleHas U3BeCTh.

[IpencraBuTenu JETYy4NX BOJOPOJHBIX COSAUHEHUIN: XJIIOPOBOAOPO U aMMHUAK.

OcHoBaHus1, UX COCTaB M Ha3BaHMs. PacTBOpHUMOCTh OCHOBaHUIA B Bojie. Tabnuia
PacTBOPUMOCTH T'HJIPOKCUAOB U coJieil B Boje. [IpeacraBuTenu menoveit: ruIpoKCUAbl HaTpus,
Kanug 1 kanbius. [lonsTre o kauecTBeHHBIX peakuusax. MuankaTopsl. U3meHeHne okpacku
WHJIMKaTOpPOB B LIEJIOYHOU cpefe.

Kucnotsl, ux cocraB u HazBanus. Knaccuduxanus kucnot. [IpeacraBurens KHCIOT: cepHas,
coJisiHas M a30THas1. MI3MeHeHne OKpacKu MHAUKATOPOB B KUCIOTHOM CpeJie.

Conu Kak Ipou3BOIHBIE KUCIOT U OCHOBaHUMU. X cocTaB u Ha3BaHUs. PacTBOpUMOCTS coJield B
Boje. [IpencraBurenu coneid: Xmopua HATPHs, KapOoHAT U (hocdar KalbIus.

Amop(dHBIe ¥ KpUCTAIITUYECKIE BEIIEeCTBA.

MexMoeKyasspHble B3aUMOACUCTBUS. THUIIBI KPUCTATUIMUECKUX PEIIETOK: HOHHAs!, aTOMHas,
MOJIEKYJIIpHAs U METAJTINYECKasi. 3aBUCUMOCTh CBOMCTB BEILIECTB OT THUIOB KPUCTAINTMYECKUX



pEIIETOK.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSIHCTBA COCTaBa JijIst
BEILIECTB MOJICKYJISIPHOTO CTPOCHHUSI.

Yuctele BemecTBa U cMecu. [Ipumepsl )KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBocTBa
YHCTHIX BEIIECTB U cMecel. MIx coctaB. MaccoBasi u 00beMHast 10T KOMIIOHEHTA CMECH.
Pacuetsl, cBsi3aHHBIE C UCMIOJIB30BAHUEM TTOHSITHUS «IOJIS.

Pacuernbie 3agaun. 1. Pacuetr MaccoBoii 1 00b€MHOM JI0JIeH KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brruncnenue mMaccoBoil 1011 BEIIECTBA B PACTBOPE MO U3BECTHOM Macce paCTBOPEHHOTO
BEILIECTBA U Macce pacTBOpUTEIs. 3. BeuncieHne Macchl pacTBOPSIEMOIO BEIIECTBA U
pacTBOPUTEIISI, HEOOXOAUMBIX ISl IPUTOTOBIICHUSI OTIPEICIICHHOW MAaCChl PAaCTBOPA C U3BECTHOU
MAacCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA.

demoncTpanuu. O06pasiibl OKCUAOB, KUCJIOT, OCHOBAHUM U cosieil. Moenn KpUCTATITHYECKUX
pENIeTOK XJI0pHIa HaTpus, anMasa, okcuza yriepoaa (IV). B3peiB cMecu BOgopoaa ¢ BO3AYXOM.
Crioco0sl paznenenust cMece. JAUCTHILIALNS BOIBI.

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3liaMu BEIIECTB pa3HBIX KiaccoB. 2. Pa3aenenue
cMeceil.

IIpakTHyeckne padoThl

[IpuroroBnenne pacTBopa caxapa v ONpeAesICHHe MacCOBOM JIOJM €ro B pacTBOPE.

Tema 4. U3meHeHus1, IPOUCXOAsIIHE C BEIIECTBAMH. 7 4acoB.

[TonsiTHE ABNEHUN KaK U3MEHEHUH, TPOUCXOIAIINX C BEIIECTBAMU. SIBIEHUS, CBI3aHHBIE C
M3MEHEHHUEM KPUCTAJUTMYECKOTO CTPOSHUS BEIECTBA MPU MTOCTOSTHHOM €T0 COCTaBe, —
¢dbuszuveckue siBneHus. Gusndeckue SBICHUS B XUMUH: TUCTUUTSIUS, KPUCTATUTH3AITNSA,
BbINIaPUBAHKE U BO3TOHKA BEIIECTB, LICHTPU(PYTUPOBAHUE.

SBneHus, CBA3aHHBIE C I3MEHEHHEM COCTaBa BEILIECTBA, — XUMHUUYECKHE peakiuu. [IpusHaku u
YCIIOBUS MPOTEKAHUA XUMHUUYECKUX peakiuil. [lonaTue 06 3K30- ¥ SHIOTEPMHUUECKUX PEaKIUsIX.

Peakuyu ropeHHst Kak YaCTHBIN CITy4ail SK30TEPMUYECKUX PEAKIIUM, TPOTEKAIOIINX C BbIICICHUEM
CBETA.
3aKOH COXpaHEHHSI MACChl BEIIECTB. XMMUYECKUE YPABHEHHS. 3HAUYEHNUE UHJIEKCOB U
ko3¢ unmentos. CocraBieHNe YpaBHEHUNH XUMHUECKUX PEAKIUH.

Pacuetsl o xumnueckum ypaBHeHUsIM. Pellienne 3a1a4 Ha HAX0XKAEHUE KOJIMYECTBA
BEIECTBA, MACcChl UM 00bEeMa MPOIYyKTa PEaKI[uH MO KOJIMYECTBY BELIECTBA, Macce WU 00beMy
HCXOJIHOTO BellecTBa. Pacuersl ¢ HCHOIB30BAHUEM MOHSTHS «I0JIsD», KOTJa UCXOJHOE BEIIECTBO
JTAaHO B BUJIE pacTBOpA C 3aJJaHHON MacCOBOM J10JIe paCTBOPEHHOIO BEUIECTBA WU COJIEPKUT
OIIPENIETICHHYIO JI0JII0 IPUMECEH.

Peaknuu paznoxenus. [lonarue o ckopocTu xumMuueckux peakuuil. Karanuzaropsl. @epMeHTHI.
Peakuuu coenunenus. Katanutudeckue u HekatanuTuueckue peakuuu. O0paTumseie u
HeoOpaTHMbIe PEeaKIIUH.

Peaknuu 3amenienns. DNeKTPOXUMUYECKUN sl HANIPSKEHUI METaJUIOB, €r0 UCIOJIb30BAHNUE
JUISl IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKLIUA MEX1y METAJIJIAMU U PACTBOPAMHU
KHUCJIOT. Peakiinu BBITECHEHHS OJTHUX METAJVIOB U3 PACTBOPOB UX COJIEH IPYrUMHU METaUIaMH.
Peakuuu oomena. Peakiiuu HeiTpanu3zaun. Y ClIoBUs MIPOTEKAHUS Peakiuii oOMeHa B pacTBOpax
JI0 KOHIIA.

Tunel XUMUYECKUX peakiuil (M0 MPU3HAKY «YHUCIIO U COCTaB UCXOIHBIX BEIIECTB U
MPOJIYKTOB PEAKIIMU») HA TIPUMEPE CBOMCTB BOJIbI. Peakiinst pa3nokeHus: — AIIEKTPOIIU3 BOIBI.
Peaknuu coennHeHnss — B3aUMOACMCTBUE BOJBI C OKCUAAMHU METAIUIOB U HeMeTauioB. [lonarue
«TUIAPOKCUABI». Peakunu 3aMenieHuss — B3auMOJICHCTBUE BOJIBI C HIETOYHBIMU U
IeJIOYHO3EeMEeTIbHBIMU MeTaliamMu. Peakinu oOMeHa (Ha mpuMepe THAPOIN3a
cynbhuIa ATIOMUHUS U KapOuaa Kalblus).

Pacyernbie 3a1aun. 1. BeruncieHnue no XuMHUYE€CKUM YpaBHEHUSIM MACChl WJIM KOJTMYECTBA
BeILlECTBA MO U3BECTHOM Macce WM KOJIUYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOIIUX B PEAKLIUIO
BEIIECTB WJIM IPOAYKTOB peakiuu. 2. Berarcnenue Macchl (KOJTUYeCcTBa BElecTBa, 00beMa)



IIPOJIyKTa peaKl1y, €CJIM U3BECTHA MAcca UCXOHOI'O BELIECTBA, COAEPIKALLET0 ONPEIEICHHYIO
JoJTto TipuMeceid. 3. Berancnenre Macchl (KOJIM4ecTBa BelecTBa, 00bemMa) MPoIyKTa peakinu,
€CJIM U3BECTHA Macca pacTBOPa U MaccoBas J0JIs1 PAaCTBOPEHHOT'O BEIIECTBA.

Jemoncrpanuu. [Tpumeps! pu3nuecKux sSBICHUN: a) IUIaBJIeHUE MapaduHa; 6) BO3TOHKA

noJia Wi OEH30MHOM KUCIIOTHI; B) pAaCTBOPEHHUE NEPMAHTaHaTa Kaius; T) Tupdy3us TyIMHUCTHIX
BELIECTB C ropALIEeH JJaMIOYKK HakaauBaHus. [Ipumepbl XuMu4yecKuX sIBJICHUI: a) TOpEeHHE
Marnus, pocdopa; 6) B3auMOACHCTBHE COITHON KUCIOTHI C MPaMOPOM HJIA MEJIOM; B) TMOJTyYEHUE
ruapokcuaa Meau (I1); r) pactBopeHue nMoydeHHOTO THIPOKCH 1A B KUCIIOTaX; 1) B3aUMOJIEHCTBUE
okcuaa Meau (II) ¢ cepHOil KMCIIOTON IPU HArpEBaHUY; €) Pa3JIokKEHUE epMaHraHaTa Kajlus; x)
B3aMMO/ICICTBHE Pa30aBICHHBIX KUCIOT C METANIAMU; 3) Pa3JIOKEHHUE MEPOKCH/Ia BOJOPOA; 1)
AJIEKTPOJIU3 BOJIBL.

JlabopaTopHble onbIThI. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJIbI U CIUPTA IO UCUE3HOBEHUIO
UX Karenb Ha GuiIbTpoBasibHOM Oymare. 4. OKucieHrne Meau B MJIaMEHU CIIUPTOBKYU HJIM TOPEIIKH.
5. TlomyTHEeHUE U3BECTKOBOM BOJBI OT BBIJIBIXa€MOT'0 YTJIEKHCIIOTO ra3a. 6. [lomyuenue
YTJIEKUCIIOTO ra3a B3auMOJEMCTBHEM COJIbI U KUCIIOTHI. 7. 3aMelleHre MeM B pacTBOpE XJIOpHUIa
meau (II) xenesom.

IIpakTnuyeckune padoThbl.

AHanu3 nouBkl ¥ BOJbI. [IprU3Haky XUMHUYECKUX PEaKIIUi.

Tema 5. PacTBopenue. PactBopbl. CBOIICTBAa PACTBOPOB 3JIEKTPOJIUTOB. 8 4acoB.
PactBopenue kak gusnko-xumuyeckuit npouecc. [lonstue o ruapatax u
Kpuctamuioruaparax. PacrBopumocts. KpuBbie pacTBOPUMOCTH KaK MOJIENh 3aBUCUMOCTH
PacTBOPUMOCTH TBEPJBIX BEIIECTB OT TeMIIepaTyphl. HacklllieHHbIC, HEHACHITIIEHHBIEC U
MEPECHIIEHHBIE PACTBOPHI. 3HAYEHNE PACTBOPOB VISl IPUPOIBI U CEIIBCKOTO XO35MCTBA.
[TonsaTre 00 >MEKTPOUTUUECKON TUCCOIMAITUU. DJIECKTPOJHUTHI U HEAJIEKTPOIUTHL. MexaHu3m
JUCCOLIMAIMU AJIEKTPOJIUTOB C PA3JIMYHBIM TUIIOM XUMUYECKOU CBsI3U. CTENEHb
ANEKTPOJUTHYECKON aucconraniui. CUabHBIC U c1a0ble AIEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUU IIEKTPOJUTHUECKON aucconanuu. MIoHHbIe ypaBHEHUS
peakuuii. YCIoBUs MPOTEKAHUS PEAKIIMA 0OMEHa MEX Y JICKTPOJIUTAMHU JI0 KOHIIA B CBETE
HWOHHBIX MIPEJCTaBICHUIA.

Knaccudukarys HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukarus. Jlucconmanuss KUCIOT U UX CBOMCTBA B CBETE TCOPUH
AIEKTPOJIUTUUECKON JUucconranu. MoJieKyIapHble 1 HOHHBIE YPaBHEHUS PEaKIUd KUCIIOT.
B3anmopeiicTBre KUCIOT ¢ METaJNIaMU. DJIEKTPOXUMHUYECKUM psii HAPSHKEHU METaJIOB.
BzanMmonelicTBue KHCIIOT ¢ OKCHAAMHU MeTauioB. BzanMopelicTBHEe KUCIOT ¢ OCHOBAaHUSAMU —
peakuus HeuTpanusanuu. Bzanmoaeicteue KucioT ¢ cosiMu. Mcnosib3oBaHue

TaOIMIBI PACTBOPUMOCTH JIJISI XapAKTEPUCTUKH XUMHUYECKUX CBONCTB KHCIIOT.

OcHoBaHus, ux Kiaaccudukamus. Jlucconnanyss OCHOBaHHI M UX CBOMCTBA B CBETE TCOPUHU
AJIEKTPOJIUTUUECKOHN qucconyanu. B3anMoielicTBe OCHOBaHUM ¢ KMCJIOTaMU, KUCJIOTHBIMU
OKCHJIaMU U COJIAMH. VcTioab30BaHue TaOIUIbl pACTBOPHUMOCTH TSI XapaKTEPUCTUKH
XUMHUYECKUX CBOMCTB OCHOBaHMH. Pa3okeHue HepaCTBOPUMBIX OCHOBAHUM ITPU HArpEBaHUU.
Conu, ux knaccuduKaus U AUCCOIUAIMS PA3TUYHBIX TUIOB cosiei. CBOCTBA coJieii B CBETe
TEOPHUU IEKTPOIUTHUECKON nucconuanuu. BzaumoaeiictBue coiel ¢ MeTasiaMu, yCIOBUS
MPOTEKAaHUs 3TUX peakiuil. BzaumonelicTBue coneit ¢ KUCI0TaMU, OCHOBAaHUSIMU U COJISIMHU.
Hcnonb3oBanue TabIUIBl pACTBOPUMOCTH TSI XapaKTEPUCTUKA XUMHUECKUX CBOMCTB COJIEH.
O6006meHne cBeeHni 00 OKCHIaX, UX KiIacCU(PUKAIIUN U XUMHUYECKUX CBOMCTBAX.
I'eneTnueckue psiabl METAJUIOB U HEMETAJJIOB. ['eHeTHUecKkas CBsI3b MEXy Klaccamu
HEOPraHMYeCKUX BEIECTB.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakni. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBJICHHE.

Peakuuu noHHOTO 0OMEHAa U OKHCITUTENIBHO-BOCCTAHOBUTENbHBIE peakiiuu. CocTaBleHNE
ypaBHEHU OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJOM AJIEKTPOHHOTO OalaHca.



CBolicTBa IPOCTHIX BEIIECTB — METAJJIOB U HEMETAIIIIOB, KUCJIOT U COJIEH B CBETE IIPEICTaBICHUN
00 OKHCIHUTEIHHO-BOCCTAHOBUTEIIBHBIX MPOIIECCaX.

JlemoHncTpanmu. McnblTaHne BEIECTB U UX PAaCTBOPOB Ha AJIEKTPOIIPOBOIHOCTS. J[BUKEHHE
OKpAILLEHHBIX HOHOB B 3JIEKTPUUYECKOM I10JI€. 3aBUCUMOCTD AJIEKTPOIIPOBOIHOCTH YKCYCHOM
KHUCJIOTBI OT KOHIIEHTpauuu. B3aumMoAeCTBUE IIMHKA C CEPO, COJITHOM KHUCIOTOU, XJIOPUIOM
meau (II). F'openne maruus. BzaumoieiicTBue XJI0pHOH U CEPOBOIOPOAHON BOJIBL.
JlabopaTopHble onbIThI. 8. Peakiiuu, XapakTepHble Ui pacCTBOPOB KUCIIOT (COJITHOM UIn
cepHol). 9. Peakuuu, xapakTepHble 17151 paCTBOPOB 11ies0uel (TUIPOKCHUI0OB HATPUS WITU KaJIHsl).
10. [Nomy4yenue u cBOCTBa HEPACTBOPHMOTO OCHOBaHUs, Hanpumep ruapokcuaa meau (II). 11.
Peaxiuu, xapaktepHble /Uit paCTBOPOB coJjiel (Hanpumep, st xiopuaa meau (1), 12. Peakuumy,
XapaKTepHbI€ 1JI1 OCHOBHBIX OKCUIOB (HampuMmep, Ui okcuaa kanbuus). 13. Peakmuu,
XapaKTepHbIE JI KUCIOTHBIX OKCHIOB (HampuMmep, Ui YIIIEKUCIIOTo rasa).

IIpakTnueckune padoThbl.

WNonnble peakiyu. Y cioBUs IPOTEKaHUS XUMUYECKUX PEAKINI MEXTy pacTBOpaMU JIEKTPOJIUTOB
10 koHa. CBo¥cTBa KMCIIOT, OCHOBaHUM, OKCUJIOB U coJiel. PelieHne skcreprMeHTalbHbIX

3az1a4.

IloBTOpeHue. 2 yaca.

CrpoeHnue BeniecTB. XUMUYeckre cBoicTBa BemiecTB. CriocoObl MOTydeHUs: U XUMUYECKUE
CBOMCTBA BEIIECTB. 3HAYECHNUE XUMUUECKUX 3HAHUI.

Kanennapﬂo-TeMaanecxoe IJIAHUPOBAHUE

Ne Pazgen, Tema ypoka, KOTUYeCTBO 4acoB | MaTepHrabHO-TEXHUYECKOE 00eCIedeHUE
ypoka
Bgenenue. 6 yacos.

XuMus - HayKa O BEIECTBaX. Nuctpykuus no Th, uznenus u3 crexna,
WHcTpyKkTax Mo TeXHUKE MeTalIoB, kKepamuku, [lepuoanueckas
0€30MaCHOCTH. cucrtema
[Tpaktrueckas padota Ne 1 3nakomcTBO | JlaGopaTopHBIN IITATUB, ACPKATEIH TSI
¢ 1abopaTopHBIM 00OPYIOBAHUEM. poOUPOK, TPOOUPKH, KOJIOBI, CTUPTOBKA,

nocyna u3 gapdopa, Tadbnuna «IIpruemsr
paboThl B xuMKaOuHeTe», «CTpoeHue
TUIAMEHIY, TEMIIEPATYPHBIH JaTYHK

[IpakTrueckas padota Ne 2 CBeua, CIIMYKH, CTCKJISTHHAS TPYOKa,

Habmronenue 3a ropsiei CBE4YOM. LIUIIBL, IPEIMETHOE CTEKIIO, IITATUB C
poOUpKaMu

3HaKU XUMUYECKUX 3JIEMEHTOB. Ilepnoanueckas cucrema

Xumuyeckue GopMyIIbL. Ilepuoanueckas cucrema

Brluncnenust mo XuMu4eCcKUM [lepnoanueckas cucrema

dhopmynam.

ATOMBI XMMHUY€CKHX 3JIEMEHTOB. 7 4aCOB.

Crpoenue atoma. M30TOMBI. [lepnoanueckas cuctema, MOJIEIH aTOMOB,
npe3enTanus «M3otonen

CTtpoeHue IeKTPOHHBIX 000I0YeK [lepnoanueckas cucTeMa XUMHYECKUX

aTOMOB. AJIEMEHTOB, Ta0MHIa « DTEKTPOHHBIE
KOH(UTYpaIIUKA ATOMOBY

[lepuoanueckas cuctema u CTpOEHUE [Tepuoanueckas cucrema

aTOMOB.

HNonnas cB3b. Tabnuna «MoHHas cBsI3b», 00pa3IIbI

BEILIECTB C HOHHOM CBA3bI0, MOJACIIb
KpHCTaHHquCKOﬁ PCIICTKU HOBapeHHOﬁ
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KoBanentHas HCMOJIAIPpHAA XUMHUYCCKaAA
cBs3b. KoBaneHTHas oJrsIpHas
XUMHNYCCKas CBA3b.

Tabmuna «KoBaneHTHast HeNoIsipHas
CBSI3b», MOJICIIU BELICCTB C KOBAJICHTHOM
HEIOJISIPHOU CBS3BIO

Merammnyueckas XMMHYSCKas CBS3b.

IIpesenranus « Turbl XUMUYECKOUN CBI3M

[IpakTuyeckas paboTa Mo TemMam:
Xumnueckue Gopmyinsl. CTpoeHHe
aToma.

[Iepnoguueckas cucrema

IIpocThie BeniecTBa. 34acoB.

Merannsl.

OO0pa3ibl BEIIECTB METAIOB, MAarHUT,
CMECh KEJe3a C CepOid, CTAKaH C BOJIOH,
CHUPTOBKA, IITATUB C IPOOUPKAMHU,
poOUPKOIEPIKATEITH

Hewmerasel.

OO0pa3siibl BEIIECTB HEMETAIIJIOB, CTAKaH C
BOJIOM, CIIUPTOBKA, IITATUB C MPOOUpPKaMH,
poOUPKOIEPIKATEITH

Pemenue 3aga4 Ha onpenesieHne
MOJISIPHOTO 00bEMa ra3os.

COopHUK 3a1a4

COCII]/IHBH]/IH XUMHUYIECCKHUX IJICMECHTOB.

3 gacos.

CrerneHp OKUCIIEHU.

HepHOJIquCKaSI CHUCTEMA XMMHUYCCKUX
JJICMCHTOB

OKcHIbI ¥ BOJOPOJIHBIE COCTUHCHHSI.

OO0pasIbl OKCHIOB

Ocuosanus.Kuciaotel. Conmu

OO0pa3ibl OCHOBaHMIA, Ta0IHIIA
«PacTBOPUMOCTD KUCJIOT, OCHOBAaHUH U
coJiell B BOJIe», LITATUB C MPOOUpPKaMHU,
MHAUKATOPBL, PACTBOPHI THIPOKCHIOB
HATpUs, KaJbIUs, aMMOHUS

N3MeHeHus1, MPOUCXOasilMe ¢ BelleCTBAMHU. 74

dusnueckue SIBICHUSI U XUMUYECKUE
peaKkIuu.

[pesenTanust «DU3HUECKHE SIBICHUS.
XUMUYECKUE PeaKIiiy», CIIMPTOBKA,
CTEKIITHHAs TPYOOUKa, ITATUB C
poOHUPKaMH, PACTBOPBI CEPHOU KUCIIOTHI,
xJjiopua 6apusi, JaKMyca, THIPOKCUIA
HaTpus, heHondTaenHa

XUMHYECKHE YPaBHCHMUL.

HepnonnquKaﬂ CHUCTCMa

CocraBiieHHE ypaBHEHUN XUMUYECKUX
peaKIuu.

HepnonnquKaﬂ CHUCTCMa

Peakiun
Pa3JI0XKEeHUs,COCTMHEHMS, 3aMEIICHHU S, 0
OMeHa

Buneo omnbIThl
«Pa3nokenue,00MeH,3aMeIEHNS, COETUHE
HUSD

IIpaktuyeckas padora Ne 5 [IpusHaku
XUMUYECKUX PEAKIUH.

HITatuB ¢ npoOupkaMu, CIUPTOBKA,
MeZHasl IPOBOJIOKA, CEpHAsl KUCIIOTA,
OKCHUJ MEJI, MpaMop, COJIsTHasi KUCJIOTa,
JTY4HMHKa, XJTOPHJL JKeJe3a, POAaHU KaJus,
KapOOHAT HATPHsl, XJIOPHJT KaJIbLIUs

THUIIBI XUMUUYECKUX PEAKLIUN.

Tabmuna « TUIbl XUMHYECKUX PEAKITHII

KonTponrHast paboTa o teme:
IIpeBpaliieHus BEIIECTB.

Hepnonnqecxaﬂ cucreMma

PacrBopenune. PactBopsl. CBOMCTBA pacTBOPOB 2JIEKTPOJHMTOB. 15 yacos.




PacTtBOpBI.

Craxkan ¢ Boj10H, cynbdar menu, cynbhaT
KaJIbIUsl, HOIH]T cepedpa, Ipe3eHTAIIH
«PacTBOpPUMOCTBH BEIIECTBY

3H€KTpOHI/ITI/I‘-IeCKaSI Jucconuanusi.

Tabmuna «IeKTPOTUTHICCKAS
aucconquanuay, [aT4MKu U1 OIIpCACIICHUA
BIICKTPOIIPOBOJHOCTH, PACTBOPBI BOJIBI,
IIOBAPEHHOM COJIN

HoHHbIE ypaBHEHHS.

Tabnuia «PacTBOpUMOCTB KHUCIIOT,
OCHOBAHMI U COJICH B BOJIC), IIITATUB C
npoOUpKaMu, XJIOPU HATPUS, HUTpAT
cepebpa, XJIopuI xKene3a, THAPOKCU]T
HATpHsl, CEPHAs], a30THAsI, COJISTHAS
KHCIJIOTHI

[Ipaktuueckast padota Ne 6 YcnoBust
MIPOTEKAHUSI XUMUYECKUX PEAKIUH.

[TaTuB ¢ npodbupkamu, cynbdar Mmeau,
XJIOpUJI Kaiusl, cyab(haT aTtoOMUHMS,
rupokcu Hatpusl, pocdaT HaTpus,
xyopu 6apusi, KapOOHAT U CYIbPUT
HATpHsl, a30THAs KUCIIOTa, peHodTanenH,
COJISIHasl KUCIIOTa, Cylb(ar MeIu

Oxkcupl, uX KIaccu(puKaims, CBOMNCTBA.

Tabmuma «Knaccuduxaiuys oKCHI0BY,
HITaTUB C MPOOHPKAMH,
IPOOUPKOICPIKATEIb, CITUPTOBKA, OKCHJIBI
MEJIM M KaJIbITUs, CepHask KACJIOTa, CTaKaH
¢ BoJIoM, (heHONM(BTaIeHH, N3BECTKOBAS
BOJIA

CocraBneHue OKHCIUTEILHO-
BOCCTAaHOBUTCIIBHBIX peammﬁ .

HCpI/IOI[I/I‘IeCKaSI CHUCTEMA XMMHUYCCKUX
9JICMCHTOB

[Tpaktueckas padota Ne 9 Pemenue
SKCIEPUMEHTAIbHBIX 3a/1a4.

ITatuB ¢ npoOupkamu, cepHasi KUCIOTa,
[IUHK, XJIOPU MarHusi, THAPOKCH]] HATPUS,
cynbdar kanus, KapOOHAT HATPHSI, HUTPAT
IIMHKa, pocdat Kanus, Cyab(UT HATPuUs,
COJISTHAs KMCIIOTa

KounTponbHas pabora no teme:
PacTtBOpBI.

Tabmmia «PacTBOpUMOCTH KHUCIIOT,
OCHOBAHMI M COJICH B BOJICY,
MEePUOINYECKasi CUCTEMa XUMHYECKHX
3JIEMEHTOB

IloBTOpenue. 8 yacos.

CTpOGHI/Ie BCIICCTB.

Hepnonnqecxaﬂ CHUCTCEMA XUMHNUYCCKUX
JJICMCHTOB

3HayeHNE XUMUYECKUX 3HAHUH.

[Ipe3enTanust «XuMus —
JKCIIEPUMEHTAJIbHAsL HAYKa»




