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1. IOSAACHUTEJIbHAS 3AIINCKA

Pabouas nporpamma o61ieodpazoBarenbHoro yueoHnoro npeamera OVIIL.07
«Xumus» npenHasHadeHa s uzyyenus xumun B KCud AI'ACY, ipu peanusanun
oOpa3oBaTeIbHONM MPOrpaMMbl cpeaHero oOimero oOpa3oBaHHMs B IIpejaeiiax
OCBOEHHMsI OCHOBHOM mpodeccroHanbHoil oOpa3zoBarenbHoil nporpammsel (OITOIT)
CIIO Ha 0a3e oCHOBHOro OO0IIEro oOpa3oBaHUS MPH MOJTOTOBKE CIICIIUAIHNCTOB
cpeanero 3BeHa (IITICC3).

PabGouas mporpamma yuedHoro npeamera OVIIL.07 Xumus cocraBieHa Ha
ocHOBe TpeboBaHuii kK pe3ynbrataM ocBoeHus OOIl COO, mpencraBlIeHHBIX B
dI'OC COO, a Takke Ha OCHOBE XapaKTEPUCTHUKU IUIAHUPYEMBIX pPE3yJIbTAaTOB
JyXOBHO-HPABCTBEHHOTO PA3BUTHS, BOCIIUTAHUS M COIMATU3AINHI O0yJarOIINXCS,
NPEACTaBICHHON B  (eAepadbHOl TporpaMme BOCHUTAHUS W MOAJICKHUT
HETIOCPEICTBEHHOMY TMPUMEHEHHUIO TIPH pealu3aluy  00s3aTeNIbHON  YacTu
o0pa3oBaTenpHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHUSI.

Pabouast mporpamMmma mo XuUMUHU OTpaxaeT ocHOBHble TpeboaHusi OI'OC
COO k NMYHOCTHBIM, METAMPEIMETHBIM M TPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
oOpazoBarenbHbIX porpaMM. [Iporpamma o xumun Aa€T NpeacTaBICHUE O TENISIX
oOy4eHMS, BOCHHUTAHUS W PA3BUTHS OOYYAIOIIMXCA CPEACTBAMHU y4eOHOTO
npeamMera, yCTaHaBIMBAET  00S3aTeIbHOE  MPEAMETHOE  COJEpIKaHHE,
peaycCMaTpUBaeT CTPYKTYpUpPOBAaHUE €ro IO pasleiaM U TemMaM Kypca, JTaér
pacnpeneneHue ydeOHbIX 4YacoB MO TEMaTWYeCKHM pasjeiaM Kypca H
MOCIICIOBATEIPHOCTh ~ MX  W3Y4YEHUS C  Y4€TOM  MEXNPEIMETHBIX U
BHYTPHIIPEIMETHBIX  CBS3CH, JIOTUKM yd4eOHOTO Iporecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs; OMNpeAeisieT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUI K pe3yIbTaTaM OCBOCHHMSI POTPAMMbI OCHOBHOT'O OOIIIETO
oOpa3oBaHwmsi, TPeOOBaHMI K pe3ysbTaTaM OOYYEHUS XUMHH, a TaKKE OCHOBHBIX
BUJIOB JCSITEIIBHOCTH 00YyJarONTUXCsl.

Conepxanue mporpamMmbl  «XHMHS»  HampaBiIeHO Ha  JOCTHXKEHHE
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CICIYIOIINX LETICH:

*  (QopMupoBanue y o0OyYalOIUXCS YMEHHUS OICHUBATh 3HAYUMOCTH
XUMUYECKOTO 3HAHMSI JIJIS1 KAKIOTO YEJIOBEKa,

* (opmMupoBaHUEe y OOYYAIOUIUXCS IIETOCTHOTO TPEJCTABICHUS O MHUPE H
pOJIM XUMHUU B CO3JIaHMH COBPEMCHHOW €CTECTBEHHO-HAYyYHOW KapTHUHBI MUDA;
yMEHUSI OOBSICHATH OOBEKTHl U TMPOIECCHl OKPYXKAIOIICH JIeUCTBUTEIBHOCTH:
MPUPOIHOM, COIUATBHOM, KYJbTYPHOW, TEXHUYECKOW Cpelbl, — HWCIOJb3Ys s
ATOTO XUMHUYCCKHUE 3HAHUS;

* pa3BUTHE Y 00YJAIOIINXCS YMCHHM pa3uvaTh PaKThl U OIEHKH, CPABHUBATH
OIICHOYHBIC BBIBOJIBI, BUJIETh UX CBS3b C KPUTCPUSMHU OIICHOK M CBSI3b KPUTEPHEB C
OTIPENICTICHHOM CHUCTEMOW IIEHHOCTEH, QopMymHpoBaTh W 0OOCHOBBIBATH
COOCTBEHHYIO MO3HIINIO;

* mpuoOpeTeHre OO0Yy4YaroIIMMUCS OIbITa Pa3HOOOPa3HOW JAESTEIbHOCTH,
MO3HAHUSA W CaMOIMO3HAHUS; KIIOUEBBIX HABBIKOB, HMMEIOIIMX YHHBEPCAIbHOE
3HAYCHHUE IS Pa3IMYHBIX BHUJIOB JCSITCIBHOCTH (HABBIKOB PEIICHUS TMPOOJIeM,
OPUHATUS ~ pEIIeHWH, TOWCKa, aHaou3a W o0paboTkm  mHpOpMmaIuy,
KOMMYHHUKATHBHBIX HAaBBIKOB, HABBIKOB H3MEPEHUH, COTPYAHHUYECTBA, O€30TIaCHOTO

oOpallleHHsI C BEIIECTBAMU B IMOBCEIHEBHOM KU3HM).

2. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEAMETA

XuMus — 3TO HayKa O BEIIECTBaX, MX COCTaBE M CTPOCHUHU, CBOMCTBAX U
MPEeBPAIICHUSX, 3HAYCHUH XUMHUYECKHUX BEIEeCTB, MAaTEPHAIOB M IPOIIECCOB B
MPAKTUYCCKOHN JCSITEIILHOCTH YeJIOBEKA.

Conepxanue 001€00pa30BaTeIbHON y4eOHON MUCIMIUIMHBI  « XHUMUS
HaIpaBJIEeHO Ha YCBOEHUE 00YYAIOIMMUCS OCHOBHBIX TIOHATHH, 3aKOHOB U TEOPUI
XUMUH; OBJIAJICHNE YMEHHSIMHU HAOII0aTh XWMHYECKUE SIBICHHS, MPOBOJUTH
XUMUYECKUN IKCIIEPUMEHT, TPOU3BOAUTH PACUETH HA OCHOBE XMMUYECKUX (opmyI
BCIIECTB U YPABHCHUI XUMHUYECKUX PCAKIIHHA.

B mpouecce wu3yueHus XuUMHH @y ~ OOYyYarOImIMXCS — Pa3BUBAIOTCSA
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II03HABATEJIbHBIC UHTEPECHl MU MHTEIUICKTyalIbHBIC CIIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITCNIbHBIC MPUOOPETCHUsT 3HAHWKW 10 XUMHH B COOTBETCTBHH C
BO3HHMKAIONIMUMU  JKM3HEHHBIMH  IMPOOJEMaMH, BOCIHUTBIBACTCS  OEpEIKHOE
OTHOIICHUS K TPHPOJE, MOHUMAaHHE 370pOBOTO 00pasa >KM3HU, HEOOXOJIMMOCTH
NpeIyNPEXKICHUS SBJICHUN, HAHOCSIIMX BPEJ 3I0POBBI0O W OKPYXKAIOIICH cpejie.
OHHU 0CBaMBAIOT MPUEMBI I'PAMOTHOT0, 0€30IMaCHOI0 HMCIIOJIb30BAHHUS XUMHYCCKHX
BEIICCTB M MAaTEPHUAJIOB, NPUMEHSAEMBIX B OBITY, CEJIbLCKOM XO3SHCTBE W Ha
IIPOU3BOJICTBE.

Peanmuzanust IeIyKTHBHOTO IMOAXOJa K H3YYCHUIO XHUMHHU CIOCOOCTBYET
Pa3BUTHIO TaKWX JIOTHYECKHX OIEpalvii MBINUICHHUS, KaK aHalu3 W CHHTE3,
0000IIeHe W KOHKPETH3allus, CpPaBHCHHE M aHAJOTWs, CHCTeMaTH3alus |
KJaccuuKaIus u ap.

W3ydeHrne XUMHHU B KOJUICIDKE, peaTu3yrolieM 00pa3oBaTelIbHYIO IPOrPaMMy
cpeaHero obmiero obpaszoBanus B mnpenenax ocpoeHuss CIIO na 6a3ze 0CHOBHOTO
oOmero o0Opa3oBaHus, UMEET CBOM OCOOEHHOCTHM B 3aBUCUMOCTH OT Hpoduis
npoeccCHoHaTFHOTO 00pa30oBaHUsA. JTO BBIPAXKACTCS B COJACPKAHUHM OOYydYEHUS,
KOJIMYECTBE YacOB, BBIJACISACMBIX Ha M3YyYCHHE OTJCIBHBIX TEM IIPOrPaMMEI,
INIyOMHE HMX OCBOCHHS OOydYalomUMUCS, 00beME W XapaKTepe IMPaKTHYCCKUX

3aHATHH, BUAaX BHEAYJUTOPHON CaMOCTOSATEIHLHON pabOThI CTYICHTOB.

3. MECTO YYEBHOI'O IIPEAMETA B YYEBHOM IIJIAHE

YueOHblii mpeaMer «XHUMHUS» BXOAUT B COCTaB MPEIMETHOM 00JacTu
«EcrectBennnie Hayku» DPI'OC cpemnero oOmiero oOpa3oBaHUS U HU3ydaeTCs B
obmeoOpazoBarenbHOM 1ukie yueOHoro mana OIIOIT CITO na 6a3e OCHOBHOTO
o0111ero oOpa3oBaHus ¢ MOJy4YeHUEM cpeaHero oomiero oopazosanus (IITICC3).

B yue6nsix mianax [IIICC3 mecto yuyebHOro nmpeaMera « XuMHUSD B COCTaBe
00X Y4YeOHBIX MPEIMETOB, OOS3aTENbHBIX [JII OCBOCHHUS TEXHOJOTHMYECKOIO

npoduis mpodecCuoHATBHOTO 00pa30BaHUs.



4. INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA YYEBHOI'O
IMPEIMETA

OcBoeHue cojepkaHusi y4eOHOro rmnpeameTa «XuUMHsD» 00eCleunBaeT
JOCTHKEHUE CTYJICHTAMHU CIEAYIOIINUX PE3YJIbTATOB:

® JIUYHOCHMHBIX:

JI8-cpopMUPOBAaHHOCTL ~ POCCUMCKOM  TpakAaHCKOW  WJIEHTHUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, UyBCTBA OTBETCTBEHHOCTH IIEpPE]
PoauHoii, ropioctu 3a cBOM Kpau, cBOXO PoinHy, CBOM A3BIK U KYJIbTYPY, POILIOE
Y HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

JI24-roTOBHOCTH K aKTUBHOM JEATEIbHOCTU TEXHOJOTMYECKON U COLMAIbHON
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TJIAHUPOBATH U CaMOCTOSATEIIHHO
BBITIOJIHSTh TAKYIO €SI TEIHOCTD;

JI-26 TOTOBHOCTH M CITIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

JI27-chopMHUPOBAHHOCTh KOJIOTHUECKOW KYJIBTYpbI, TIOHUMAHUE BIUSHUS
COLMAJIbHO-D)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOM M COLUAIBbHON
cpeabl, OCO3HAHUE TJI00ATBHOTO XapaKTepa SIKOJOTHUECKUX MTPoOIIeM;

JI31-pacuiupenue onbiTa AESITEIbHOCTH SKOJIOTHUYECKON HAIIPABICHHOCTH;

JI34-oco3Hanue EHHOCTH Hay4yHOU JIEATEIILHOCTH, TOTOBHOCTD
OCYIIECTBJISITh MPOEKTHYIO U HCCIIEAOBATEIBCKYIO JEITEIbHOCTh WHAUBUAYAIBHO
U B IPYIIIIE.

® _memanpeoMemHbixX:

MI1-camocrosiTennbHO  (POpMYyNIHUpPOBaTE M aKTyaJIM3UPOBATH MpoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

M3-omnpenenars Henu IeSITENbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPHUU KX
JTOCTUKEHUS,

MI11-cTtaButh U QopMyIHpOBaTh COOCTBEHHBIE 3a7aud B 00Opa30BaTEIbHOM
JNEATETBHOCTH U )KU3HEHHBIX CUTYalUAX;

M1 2-BbISBIATH MPUYIHUHHO-CIICACTBCHHLIC CBA3HU U AKTYAJIM3UPOBATH 3a/1a1y,



BBIJIBUTaTh THUIIOTE3Y €€ PEIICHHS, HAXOAUTh ApTyMEHTHI JIsl TOKAa3aTEIbCTBA CBOUX
YTBEPXKICHUMN, 3a/1aBaTh MapaMeTpbl U KPUTCPUH PEILICHHUS;

M.44 cnocoOG¢cTBOBaTH (HOPMHUPOBAHUIO U TIPOSIBICHUIO IIIMPOKOHN 3Py AUIAH
B pa3HbIX OOJACTSAX 3HAHUN, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U
KYJbTYPHBIM YPOBEHb;

M46-BnaneTh HaBBIKAMHU [O3HABATEIBHONW pe(IeKCMM Kak OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HMX PE3YyJIbTaTOB H
OCHOBaHHUI;

MS51-chopMupoBaHHOCTD BHYTPEHHEU MOTHBAIWH, BKJIFOYAOIIIEH
CTPEMIJICHUE K IOCTHXKEHUIO LIEJIN U YCIEXY, ONTUMU3M, HTHULIMATUBHOCTh, YMEHHUE
JICCTBOBATh, UCXO/ U3 CBOMX BO3MOXKHOCTEH;

® npeoMemubIxX:

[11-cdpopMHUPOBAHHOCTh NPEICTABICHUNA: O XHUMHYECKON COCTaBIIAIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMUH B IO3HAHUU SIBIIEHUM TPUPO/IbI,B
GbOpMUPOBAHUM MBIIUICHUS W KyJIbTYpbl JHMYHOCTH, €€ (DYHKIMOHAIBLHOU
rPaMOTHOCTH, HEOOXOJUMOM JJIsl PEIICHUs MPAKTUYECKUX 3aJlad U SKOJIOTHYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOIHOM CPEJIE;

[12-Bnagenre cUCTEMON XUMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAECT:

OCHOBOIIOJIATAIOIINE MOHATUS (XMMUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAas
obosouka aroma, S-, p-, d-2JIEKTpOHHBIE OpOUTAIM ATOMOB, HOH, MOJIEKYIIa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUSI, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, (PYHKIIMOHATbHAS
rpynmna, paaukana, H30MEpHs, H30MEPbI, TOMOJOTHYECKUH psifl, TOMOJIOTH,
yTIEBOAOPOBI, KHCIOPOJ- U a30TCOJEp)KAIlUe COCIUHEHHUS, OMOJIOTHYECKU
aKTUBHBIC BellecTBa (YriaeBOAbI, KUPHI, OCIKN), MOHOMED, MOJIUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIAPHBIE COCIMHEHHUS, KPUCTALUIMYECKAS PEIIETKA, THIIbI
XUMHUYECKUX peakuui (OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE, JK30-U
SHJOTEPMUYECKHE, pEaKIMd HOHHOTO OOMEHa), pacTBOp, DJIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTAYECKAS] JUCCOLHUAIMSA, OKUCIUTENb, BOCCTAHOBUTEIIb,

CKOpPOCTH XUMMYECKOU pC€akonunu, XHUMHYCCKOC paBHOBGCI/Ie), TCOPHUHU M 3aKOHBI
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(TeopHst XMMUYECKOTO CTPOCHHMsI OpraHudeckux Beniects A.M. bytneposa, Teopus
DJIEKTPOJIUTUYECKOW JHcconManuu, nepuoanuyeckuil 3akoH J.M. Menneneesa,
3aKOH COXPaHEHUs MAaccChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHUMHH,
(akTOoIOTHYECKHE CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU U 0O€30MacHOM
UCIOJIb30BAaHUU BXKHEUILINX HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOM JEATEIBHOCTH YEJI0BEKa;

[13-chopMUPOBAHHOCTH YMEHUW BBISBISATH XapaKTepHbIE MPU3HAKU W
B3aMMOCBSI3b M3YYEHHBIX NOHATUMN, NPUMEHATH COOTBETCTBYIOIINE IMOHATHA INPHU
ONMCAHUU CTPOECHUSI U CBOWCTB HEOPIaHWYECKHUX M OPraHUYECKUX BEILIECTB U HUX
NIPEBPALICHNN; BBIABIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUW C TOHATHUSAMH U
IIPEACTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

[14-copMUpOBAaHHOCTH YMEHUN MCMOIB30BATh HAUMEHOBAHUSA XMMHUUECKUX
COCAMHEHNH MEKIYHApOAHOTO COI03a TEOPETHYECKOM W NPUKIATHON XUMHUU U
TPUBHAJIbHbIE HA3BAaHUS BaXKHEHIIMX BEUIECTB (STWJIEH, alETWIEH, TIIMLEPHH,
denoun, hopmanberu, yKCycHasi KUCI0Ta, TJIMLWH, yrapHbli ra3, yriIeKUCIbli ras,
aMMUaK, TralleHas HW3BeCTb, HEraleHas HW3BECTb, INUTbEBAas cOda MU APYIrHX),
COCTaBJISITH (POPMYJIBI HEOPTaHMYECKUX U OPraHUYECKUX BEIIECTB, YPaBHEHUS
XUMUYECKUX peakUuid, OOBICHATh HX CMBICH; MOATBEPKIATh XapaKTEpHbIC
XUMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIMMU SKCIIEPUMEHTAMH U 3AIIUCAMHU
YPaBHEHUNM XUMUUYECKUX PEAKLINAM;

[15-chopMupoBaHHOCT, ~ YMEHHMH  YCTaHABIMBATH  IMPUHAJICKHOCTD
V3YYEHHBIX HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB K OMPEACICHHBIM KJIacCaM
Y TpyIIaM COEAUHEHUH, XapaKTEepU30BaTh HUX COCTAB U BaKHEWIIME CBOWCTBA;
ONpENENATh BUABl XUMHUYECKHX CBA3€H (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHASI), THUIIBI KPUCTAJUIMUECKUX PEHIETOK BEIIECTB; KIACCU(UIIUPOBATH
XUMHYECKUE PEAKIINY;

[16-BnaseHe OCHOBHBIMM METOAAMH HAYYHOIO II03HAHMUS BEIIECTB H
XUMUYECKHUX SIBJICHUM (HaOI0/IeHe, U3MEpPEHUE, SKCIIEPUMEHT, MOJIETMPOBAHUE);

[17-chopMupOBaHHOCTh YMEHUN MPOBOAUTH PACUEThl MO XUMUYECKUM

dbopMyamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DU3UYECKUX
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BEJIMYMH, XAPAKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: MACCHI,
ob0bema (HOpMajbHBIC YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; MCMOJb30BAThH
CUCTEMHbIE XWMHUYECKHE 3HAHUS i1 MPUHATUSA PEHIEHHWH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMHU U UX IPUMEHECHHEM,;

[18-cchopMUpOBaHHOCTh YMEHMI IUJIAHUPOBATH U BBIMNOJIHATH XUMUUYECKUN
IKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIrPEBAHMM, ITOTYyUYEHUE
ATUJIEHA U U3yYE€HHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU HA aJIbJACTU/IbI, Kpaxmall,
YKCYCHYIO KHCIIOTY; J€HaTypauus O€IKOB NMpPU HarpeBaHHWM, LIBETHBIE PEaKUUU
O€nKOB; MPOBOAUTH PEAKIMU HMOHHOTO OOMEHa, ONpEeNeisThb CpPeay BOJIHBIX
pPacTBOPOB, KAUECTBEHHbIEC PEAKLIUU Ha CyNb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHHSI; PEIIaTh YKCIIEPUMEHTAIbHbIE 33aa4i 10 TeMaM «Metamis» u
«Hemeramib») B COOTBETCTBUM C NPAaBWJIAMHU TEXHUKHM O€30MIaCHOCTH TIpU
oOpalieHun ¢ BelIecTBaMU U JIAOOPATOPHBIM OOOPYIAOBaHUEM; MPEICTABIATH
pe3ysbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3amucu  ypaBHEHHM
COOTBETCTBYIOIIMX peakuuid U (OpPMYIUPOBATh BBIBOJbI HAa OCHOBE JTHX
pe3yibTaTOB;

[19-cpopmupoBaHHOCTH yMeHUs aHAJIM3UPOBATH XUMHYECKYIO
uH(pOpMAIMIO, TOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CPEICTB MAacCOBOM
uHpopManuu, cetb UHTEpHET U 1pyrue);

[110-chopmupoBaHHOCTh yMEHUN COOJIOJIATh MpaBUia IKOJOTUYECKH
eJIeCO00Pa3HOr0 TOBENEHUST B OBITY M TPYAOBOH JEATEIBHOCTH B IENIX
COXPAHEHUsI CBOETO 3JI0POBbSI M OKPYKAIOIIEW NPHUPOAHOW CpEIbl; YUHUTHIBATh
OMAaCHOCTh BO3JEHCTBUA Ha )KUBbIE OPraHU3MbI OIMPEIEIICHHBIX BEUIECTB, TOHUMAs
CMBICJI [TOKa3aTelIs MPEAEIbHON JOMYCTUMOM KOHIEHTpALUH;

[T11-n11 oOyuaromuxcs € OrpPaHUYEHHBIMU BO3MOXHOCTSMHU 37J0POBBSI:
c(OpMHUPOBAHHOCTH YMEHHSI IPUMEHSATH 3HaHHSI 00 OCHOBHBIX TOCTYITHBIX METOAAX
NIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

[112-g1s1 cnenbiX W cAaO0OBUIAIIMX OOyYarolUXcs: CPOPMUPOBAHHOCTH
YMEHHUSI HCTIOJIb30BaTh pelbe(pHO TOUCUHYIO crucTeMy oOo3HaueHuit JI. bpaiins ans

3aMuCcH XUMHUYECKHUX (HOpMyII.
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5. COAEP)KAHUE YYEBHOI'O ITPEIMETA

HaumenoBanue
pa3aeoB H TeEM

Coaepxxanue y4yeOHOro Matepuaia W (opMbl OpPraHM3aLUM
AesITeJIbHOCTH 00y4al0LIUXCsl

Pa3nea 1. OcHOBBI CTPOEHMSI BellleCTBA

Tema 1. CTpoenne
ATOMOB XHMHYECKHX
3JIEMEHTOB M
npupoaa
XNMHUYECKOH CBSI3H.
OcHoBHOE
cojepxraHue.

Bewecmeo. Amom. Monexyna. Xumuueckuu snemenm. Annomponusi.
CoBpemeHHass Mojenb CTpoeHHs aromMa. CHUMBOJMYECKUH SI3bIK
XUMUHU. XUMUUECKUH 3J€MEHT. DJIeKTPOHHAsl KOH(UTrypauus aTroma.
Knaccudpukanuss XUMHYECKHUX 3JIEMEHTOB (s-, p-, d-2JIEMEHTHI).
BanenTtHble 25eKTpoHBl. BaneHTHOCTBb. OneKTpoHHas Npupona
XUMHUYECKON CBSI3U. DJIEKTPOOTPULATEIILHOCTh. BUIAbl XUMUYECKOU
CBA3UM (KOBaJGHTHAas, HMOHHAs, METAJJIMYECKasi, BOJOPOJHAs) M
CIIOCO0BI e¢ 00pa3oBaHMUs.

Ilpakmuueckaa padoma Ne . PemieHne pacuyéTHBIX 3a1a4 Ha
YCTAHOBJIEHHE CBSI3U MeEKAY CTPOEHHEM AaTOMOB XMMHYECKHX
3JIEMEHTOB H HCII0JIb30BAHHE XUMHYECKOH CHMBOJIMKH.

Pemnrenne 3amaHuii Ha HCHOJL30BAaHHME XUMHUYECKOM CHMBOJIHMKH U
Ha3BaHUU COEIUHEHUN MO HOMEHKJIAType MEXIyHapOJHOTO CO03a
TEOPETUYECKON U MPUKIATHON XMMHUHU U TPUBUAJIbHBIX Ha3BAHUU IS
COCTaBIIEHUS XUMHYECKHX (OpMyT ABYXaTOMHBIX COEAMHEHUU
(oxcua0B, Cyab(GUAOB, THAPUAOB U T.I.) U IPYIHMX HEOPraHUUYECKUX
COCIMHCHMI OTJSIbHBIX KJIACCOB.

Tema 2.
Hepuoauyeckui
3aKOH M Ta0auna
JI.A. MenneseeBa

Qusuyeckuui cmvicn Ilepuoouueckoeo 3axkona [.H. Menoeneesa.
3aKOHOMEPHOCTH HW3MEHEHUS CBONCTB XHMHUYECKHUX 3JIEMEHTOB,
00pa3yeMbIX UMHU MPOCTHIX U CIOXHBIX BELIECTB B COOTBETCTBUU C
MOJIOKEHUEM XUMHUYECKOro anemeHTa B llepuoaunueckoi cucrteme.
MupoBo33peHueckoe U HayuyHoe 3HaueHue [leproauyeckoro 3akoHa
A.N. Menneneesa. IIporuossl .M. MenaeneeBa. OTKpbITHE HOBBIX
XUMHYECKHUX DJIIEMEHTOB.

Pa3nen 2. Xumuueckne peakuuu

Tema 1. Tunnl
XHMHYECKUX
peakuuii

Knaccugpukayus u munvl xumuuveckux peaxyutl ¢ ydacmuem
Heopeanuyeckux eewjecmg. (COCTaBI€HUE ypaBHEHUN peakuui
COCJIMHEHUS, PA3NOKEeHHsI, 3aMelIeHHUs, OOMeHa, B T.4. peaKluuiu
TOPEHUsl, OKHCIICHUS-BOCCTAHOBJIICHUSA. YPAaBHEHHUS OKHUCIICHUS-
BOCCTaHOBJICHUSI. Crenenn OKHCJICHUSI. Oxkucnurens u
BoccTaHOBUTENb. (COCTaBlieHHE U YpaBHUBAHHE OKHUCIHUTEIIBHO-
BOCCTAHOBUTENIBHBIX pEaKUUid METOJOM 3JIEKTPOHHOro OanaHca.
OKUCIHUTENbHO-BOCCTAHOBUTEIHHBIC peakiuu B MIpUpPOJIE,
ITPOMU3BOJCTBEHHBIX MPOIECCAX U KU3HEAESITEIBHOCTH OPraHNU3MOB.

Ilpakmuueckaa paboma Ne 2. BbinojiHeHHe PacyeTHBIX 3aJaHMUI
M0 YypPaBHeHHUSIM XHMHUYeCKUX peaknuil. KonnyecTBeHHbIE
OTHOIIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMUHU
Y pacyeThl [0 YpaBHEHUAM XUMUYECKUX peakiuil. Molb Kak e1uHuIa
KOJIMYeCcTBa BenlecTBa. MoJsipHasi Macca. 3aKOHbI COXPAaHEHHUSI MaCChl
U dHepruu. 3akoH ABoraapo. MoJsApHBIE  00BEM  Ta30B.
OtHocuTeNbHAs IUIOTHOCTH Ta3oB. PacueTrhl 1O  ypaBHEHHSIM
XUMHYECKHX peakUMid C HCIOJIb30BAHMEM  Macchl, o00bema
(HOpMaNTbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIICCTBA.

Tema 2.
DJIeKTPOINTHYECKAS

Teopusi snexmpoarumuyeckot ouccoyuayuu. HMouwl. dnexmpoaumet,
Heanekmpoaumyl. Peakunn monHoro oomena. CocraBieHHE peakIii
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JAUCCOLHALNSA U
HMOHHBIIA 00MeH

MOHHOTO OOMEHa MyTeM COCTABJIEHHS WX IMOJHBIX U COKpAIlEHHBIX
WOHHBIX YpaBHEHUW. KHCIOTHO-OCHOBHBIE pEaKIMU. 3aJaHusl Ha
COCTaBJICHUE MOHHBIX peakuui Teopus  IIEKTPOIUTUYECKON
nuccouanuu. HWMOHBIL.  DIEKTPOJUTHI, HEINEKTPOIUTHI. Peakiuun
noHHoro oOmena. CocraBieHHE peaKkUUii MOHHOTO OOMEHa IyTeM
COCTaBJECHUS HUX IOJHBIX M COKPAIIECHHBIX HMOHHBIX YPAaBHEHUMN.
KucnoTHO-OCHOBHBIE peakluu. 3aJaHusi Ha COCTaBICHME HOHHBIX
peaKIui.

Ilpakmuueckan paboma Ne 3. DJIeKTPOJUTHI U He IJIEKTPOJHTHI.
HccaenoBanue TMIIOB XMMHMYECKHUX peakumid. MccnenoBanue Tunon
(0 cocTaBy M KOJMYECTBY MCXOJTHBIX M 00Opa3yIONINXCs BEIICCTB) U
MPU3HAKOB XUMHUUYECKUX peakiui. [IpoBeneHue peakiuii MOHHOTO
oOMeHa, ompeJeNeHne Cpeabl BOJHBIX pPAacTBOPOB. 3alaHus Ha
COCTaBJIEHUE MOHHBIX PEaKIIMi.

Paznen

3. CTpOCHI/Ie M CBOMCTBA HCOPraHnvdecCKMuX BCIICCTB

Tema 1.

Knaccupuxauus,
HOMEHKJIATYpa U

CTpocHue

HCOPraHu4e€CKHuX

BCeIIECTB

Knaccugpuxkayus, nomenknamypa u cmpoenue HeOpeaHUYecKux
sewecms. llpeamer HeopraHwdeckod xwmmud. Kiaccudpukanus
HEOpraHuueckux BemecTB. IIpocTble ¥ ClIOXHBIE BeIIECTBa.
OCHOBHBIE KJIACChl CJIOKHBIX BEIIECTB (OKCHU[IBL, THUIPOKCHUIBI,
KHUCJIOTBI,  CONMHM). B3auMoOCBA3b  HEOPraHMYECKUX  BEIECTB.
ArperaTHble COCTOSIHMS BellecTBa. Kpucramumueckue u amopgHbIe
BeliecTBa.  Tumbl  KPUCTAUIMYECKUX  pEIIeTOK  (aTOMHasd,
MOJICKYJISIpHAsl, MOHHAs, MeTaJUITn4YecKast). 3aBUCUMOCTh (PH3HUUECKUX
CBOMCTB BEIECTBA OT TUIA KPUCTAINYECKOH peleTKH. 3aBUCUMOCTb
XMMHUYECKON aKTUBHOCTH BEILIECTB OT BHJ1a XUMUYECKOW CBS3H U TUIIA
KpUCTaNIN4ecKOi pemeTku. [IpuunHbl MHOrooOpasus BEIIECTB.

Ilpakmuueckaa paboma Ne 4. Pemenue 3aganuii 1mo
KJIAacCH(PUKALMU, HOMEHKJIAType M XMMHUYeCKUM (opmyaam
HEOpraHM4vecKux BemlecTB. HomeHknaTypa HEOPraHMYECKUX
BEIIECTB: Ha3BaHHE BEIIECTBA MCXOMAS M3 UX XUMHUYECKOU (popMyIibl
WIA COCTaBJICHHEC XHMHYECKOW (OPMYJIBI HCXOIs W3 Ha3BaHUs
BemlectBa 1o MexayHapoanoit (MIOITAK) wnu TtpuBHanpHOU
HOMEHKJIaType. Permenne npakTuaeckux 3aJaHuii 1o Ki1accu(UKAIHH,
HOMEHKJIaType U XUMHUYECKUM (popMysIaM HEOpraHHUYECKHUX BEIECTB
Pa3IMYHbIX KJIACCOB.

Tema 2. Puzuko-

XHMHYECKHe
CBOIiCTBA

HEOPraHu4€CKHUX

BeIIEeCTB

H3zyuenue uzuueckux u XumMuueckux Ce0UCME Memaniios U ux
Cnocob08 NoIyueHus.

Mertannpl. 3HaueHHE METAIJIOB W HEMETaUIOB B MPUPOAE U
JKU3HEJESATENIbHOCTH YeJloBeKa U opraHuzMoB. Koppo3us merasios:
BUJIbI KOPPO3HUH, CTIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UH.

H3yuenue ¢husuueckux u XumMuyeckux c0UCME HeMemanios u ux
€noco606 NoyyeHus.

Hemeramnsl. Tunumuneie cBoiictBa HemeramwioB [V— VII rpynm.
Knaccudukamust u HOMEHKJIATypa COCIUHEHHH HEMETaJlIOoB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE.

OnpedeﬂeHue XUMUYECKUX CEOLCME HeopecanHudYeCcKux eeujecme.
3aKOHOMCpHOCTI/I B HW3MCHECHHHM CBOMCTB IMPOCThIX  BCHICCTB,

BOJOPOAHBIX COG,Z[I/IHGHI/II‘/'I, BBICHIUX OKCHUIOB U THAPOKCHUIOB.

Konmponvnaa  paboma  Nel. CrpoeHne M CBOMCTBa

12




HECOPIraHU4Y€CKHUX BEeIICCTB.

Tema 3.
Npentuduxanus
HEOPraHMu4YeCcKuX
BellleCTB

Ilpakmuueckue padomol Nos, 6. Nnentunduxanus
HEOpraHu4ecKMX BelecTB. Penienue sxkcrnepuMeHTalbHbIX 3a/1a4 110
XUMHUYECKHM CBOMCTBAM METAJUIOB U HEMETAJIIOB, IO PacliO3HABAHUIO
Y TIOJIyYEHHUIO COETUHEHUIM METalIOB U1 HEMETAJLIIOB.
WNnentuduxanuss HeOpraHMYECKUX BEIIECTB C HCIOJIb30BaHUEM HX
(U3HKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIIHUH.
KauecTBeHHble peakuuu Ha cynbdar-, KapOOHAT- U XJIOPUJI-AaHUOHBI,
Ha KATHOH aMMOHHUSI.

Ilpakmuueckue paoomwvr Ne7, 8. CocraBjieHue ypaBHeHUH
XHMHUYECKHX Ppeakuui. YpaBHEHHMS XHMMHMUYECKUX PpEakIui C
Y4aCTHEM IPOCTHIX U CIIOKHBIX HEOPraHNYECKHUX BEILIECTB: METAJJIOB
U HEMETaJIOB; OKCHIOB METAJUIOB, HEMETAJIOB M aM(OTEPHBIX
AIIEMEHTOB; HEOPraHWYEeCKUX KHCIOT, OCHOBaHMI MU aM(pOTEpHBIX
THJIPOKCHUJIOB; HEOPraHMYECKHX COJIEH, XapaKTepU3YIOUIMX HX
CBONCTBA.

Pemenne npakTuKO-OpUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOIICTBa, COCTaB, TMOJy4YyeHHE | O€30MacHOe HCIOJIb30BAHUE
BROXHEUIINX HEOPTraHMYECKHX BEIIECTB B OBITY M NPAKTHYECKOI
JIeATEIbHOCTH YEJIOBEKA.

Paznen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKHUX BelleCTB

Tema 1.
Kuaacenpukanus,
CTpOeHHE U
HOMEHKJIATypa
OpPraHM4YecKuX
BellecTB

Bseoenue. Ilpeomem, mecmo u 3HayeHue Op2AHUYECKOU XUMUU 6
cucmeme ecmecmeeHHbIX HayK.

[TostBNeHME M pa3BUTHE OPraHUYECKON XUMHUH KaK HAYKH.
XHUMHYECKOE CTPOEHHUE KaK MOPSII0K COETUHEHHS] aTOMOB B MOJIEKYJIE
COIJIACHO MX BaJEHTHOCTH. (OCHOBHBIE TIOJOXEHUS TEOPHUHU
XUMHYECKOI0 CTPOCHUS OpraHnyeckux coenunenuii A.M. bytieposa.
VYriuepogHslii  CKEJIET OpraHUYecKOM MOJIEKYJbl. 3aBUCHUMOCTH
CBOICTB BEILIECTB OT XUMHUYECKOIO CTpOeHUs: MojeKky. M3omepus u
U30MEDBI.

[lonsstTue o ¢yHkuuoHanpHOW rpynme. Paaukan. IlpuHuuns
KJaccu(UKalM  OpPraHMYeCKUX COeAMHEHUil. MexayHapoaHas
HOMEHKJIaTypa U [PUHIUIBl HOMEHKJIATypbl  OpraHMYeCKHX
coequHenuil. Ilonatne 00  a3oTcoAepKallMX  COEIUHEHMUSX,
OMOJIOrMYECKHU aKTUBHBIX BelllecTBax (yrieBojax, jkupax, Oeikax u
Jp.), BBICOKOMOJIEKYJISIDHBIX COECIUHEHUSAX (MOHOMEp, IOJUMeEp,
CTPYKTYPHOE 3BEHO).

Ilpakmuueckana paboma Ne 9. CocraBileHHe HOMEHKJIATYPbI
BelecTB Mo ux gopmyJie, cocrapieHue GopmyJibl BellecTB M0 UX
Ha3BaHNIO. HoMeHKIaTypa OpraHMYecKuX COECIUHEHUH OTAEIbHBIX
KJaccoB  (HACHIIEHHBbIC, HEHACHINIEHHBIE W  apOMaTHUYECKHUE
YTIA€BOAOPOAbI, CIUPTHI, (PEHOIBI, aNbJETUbl, KETOHBI, KAPOOHOBBIE
KACIOTHI 1 Jp.) COCTaBIIeHUE MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(GopMyJ1 OpraHNYEeCKUX BEILIECTB OTIENbHBIX KJIACCOB, UCHOJB3Ys UX
Ha3BaHUS 110 CHUCTEMaTHYECKOM W TPHUBHAIHHOW HOMEHKIIATYype
(9THIIEeH, aleTH/IeH, MIMUEepuH, (eHols, (GopMaibAerull, yKCycHas
KHUCJI0TA, TJUIIHH).

Ilpakmuueckaa paooma Ne 10. Pacdernl npocrerimeii ¢gopmMyJibl
opraHunvyeckoii MoJiekyabl. Pacuersl mpocteiimelr  hopmyIbl
OpPraHMYECKON MOJIEKYJIbI, UCXOJS U3 DJIEMEHTHOro cocTasa (B %).

Tema 2. CBoiicTBa

Duzuxo-xumuueckue C8oUCmad npedeﬂbﬁbzx u Henpe()eﬂbezx
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OPraHHYeCcKuX
coeIHuHEeHu

Vene8000po00s.

OcoOenHocTu KiaccupUKallMd UM HOMEHKJIATyphl BHYTPH KJlacca;
TOMOJIOTHUECKUI psia U obmas ¢opmyna; uzoMmepus; (usnueckue
CBOMCTBA, XHWMHYECKHE CBOWMCTBA; CIOCOOBI TOJNyYEHHs): —
npeenbHble YIIIeBOAOPOAbl (aJKaHbl M IUKIOAIKaHbI). ['opeHue
MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHUKOB TeIia B
IPOMBIIIICHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIJIEBOIOPOJIOB,
HaXO0XJEHWE B MPUPOAEC W NPUMEHEHHE aJKAaHOB; HEIpeaebHbIC
(aJIKeHBI, aJTKUHBI U AJKAJUEHBI) U aPOMATHUYECKUE YTIEBOJOPOJIbI.
['openue aneTniieHa Kak HCTOUHUK BBICOKOTEMIIEPATYPHOTO IIAMEHU
JUISL CBAPKH U PE3KH METAJUIOB.

Qusuko-xumuuecKue ceoticmea KUCTIOPOOCOOepIAHCAUUX u
aA30mMcooepiHcaujux coeOuHeHull.

OcoOenHocTu KiaccupuKalMd UM HOMEHKJIATyphl BHYTPH KJlacca;
TOMOJIOTHYECKUH psia W obmas ¢opmyna; uzomepus; (pusnueckue
CBOIICTBA; — KUCIOPOJCOIEPIKaIIe COeTUHEHUS (CIIUPTHI U (PEHOJIBL,
KapOOHOBBIC KHUCIOTHI U J(PUPHI, aTbACTHUABI W KETOHBI, >KHUPBI,
yIJIEBOABI); —  a30TCOACpIKAIINE  COCAMHEHUS  (aMUHBI |
AMUHOKHUCIIOTBI,  Oenku).  BBICOKOMOJIEKYJSpHBIE  COCAMHEHHS
(cuHTeTHMYECKHE W OMOJIOTMYECKH-aKTUBHBIC).  [IpakTmdeckoe
NpUMEHEHHE STHIEHIJHMKOJ, TiHlepuHa, ¢eHona. I[Ipumenenue
dbopmanipierua, arneTanbAeTuaa, YKCYyCHOM KHCIOTBHL. MpbUta Kak
COJM BBICIIMX KapOOHOBBIX KHCIOT. Moromue CBONCTBa MbLIA.
Monowmep, noaumep, CTpyKTypHOe 3BeHO. llonmMepnsanus stuneHa
KaK OCHOBHOE HallpaBJICHUE €r0 MCII0JIb30BaHUsL.

Ilpakmuueckan paooma Ne 11. CocraBjieHue ypaBHeHUH
XHMHYECKHX peakuuid OpraHuvyeckux coeguHeHmil. CBoiicTBa
OpraHUYECKUX COEIUHEHHH OTAENbHBIX KIJIAcCOB (TpUBHAJIbHAA U
MEXIyHapOJAHAsT HOMEHKJIATypa, XMMHUYECKHE CBOMCTBa, CIOCOOBI
MOJTyYEHUS): TIpeieTbHbIC (aJTKaHbl U ITUKIOAJIKAHBI), HEMPEAeIbHbBIC
(aNKeHbl, aJKWHBI U ANTKAJUCHBI) U apOMaTHYECKHE YTIEBOIOPOJIbI,
CIIUPTHI ¥ (EHOJIBI, KApOOHOBBIE KHUCIOTHI M 3(PUPHI, aTbIACTUIIBI U
KETOHBl, AaMHHBI WM  AMUHOKHUCIIOTBI,  BBICOKOMOJEKYJISPHBIC
coeMHEHUs. 3aJaHus Ha COCTABJICHHE YPABHCHHH XUMHYCCKHX
peakiuii ¢ ydJacTHeM OpPraHMYeCKHX BEIIECTB Ha OCHOBAaHUU UX
COCTaBa M CTPOCHUSI.

Ilpakmuueckan paooma Ne 12. IlosrydyeHne 3THJIeHA W M3Y4YeHHE
ero cBoicTB. [IpeBpaiieHuss OpPraHUYECKUX BELIECTB MPHU
HarpeBaHuu. MoJenupoBaHue MOJIEKYJI U XUMUYECKUX IIPEBPALCHUI
Ha NIpUMepe 3TaHa, STUICHA, alleTHJIeHa U JIp.

Ilpakmuueckana padoma Ne 13. OnpenejieHne CBOWCTB
opraHuveckux coeauHeHui. CoctaBieHHe CXeM peakinuii (B TOM
YHCIIE o HPEIIOKEHHBIM LIETIOYKaM IIPEBPALLIEHUI),
XapaKTepU3YIOLINX XUMHYECKHE CBOIiCTBa OpraHNYeCcKHUX
COCI[I/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB, CHOCOGBI HX IMOJTYYCHHA U Ha3BaAHUC
OPraHMYECKUX COCAMHEHUN MO TPUBHAIBHON WM MEXIYHAPOIHOU
CUCTEMATUUYECKO HOMEHKIIATYpE.

Tema 3.
Nnentuduxanus
OPraHuYecKux
BEIIEeCTB, UX
3HAYeHHe U

Buoopeanuueckue coeounenus. Ilpumenenue u Ouorocuueckas poib
yeneeo0og. OKHUCIEHUE YTJIEBOJAOB — HCTOYHHK DHEPTUU JKHUBBIX
opranu3MoB. OOIacTH TPUMEHEHHS aMHHOKUCIOT. [IpeBparmeHwst
OenkoB mumM B opraHuzMme. buonorndeckue ¢GyHKIMHM OEIKOB.
buonorndeckue ¢GyHKImMU kupoB. Poilb OopraHuveckoil XUMHH B
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NpUMeHEeHHE B
OBITOBOM 1
NPOU3BOJACTBEHHOM
AeATeTIbHOCTH
YeJ0BeKa

peleHny npoosIeM MUIIEBOH 6e30MacHOCTH.

Ponv opeanuueckoli xumuu 6 pewienuu npodreM SHepLemuuecKou
bezonachocmu, 6  pazumMuu  MeOUYUHbl,  CO30AHUU  HOBbIX
Mamepuanog, HOBbIX UCMOYHUKO8 DHepeuu  (albMepHaAmusHble
ucmoynuku snepeuu). ONacCHOCTb BO3JCHCTBHUS Ha )KUBBIC OPTaHU3MBI
OPraHMYEeCKHX BEUIECTB OTHCIBHBIX KJIAcCOB  (YIJICBOIOPOJIHI,
CIIMPTHI, (I)CHOHLI, XJIOPOPTraHUYCCKUC NPOU3BOJHBIC, AJIBACTUABI U
JIp.), CMBICT IOKA3aTelIsl MPEJIEIbHO JOMYCTHMON KOHIICHTPALIHH.

Koumponvnaa paboma Ne 2 no pasaeny 4. CtpoeHue u cBoiicTBa
OPraHU4YeCcKHX BellecTB

Pasznen 5. KuHeTnueckne u TEPMOANHAMHUYECCKUE 3AKOHOMEPHOCTH NMPOTEKAHUA

XHMHYECKHX peakiuid

Tema 1. CxopocTsh
XHMHYECKHX
peaxkumii.
Xumuyeckoe
paBHOBecHe

Ckopocmb xumuueckux peaxyui. CKOpOCTb peaKIM1, €€ 3aBUCUMOCTb
OT pa3iuuHbIX (PAKTOPOB: MPHUPOABI PEArHPYIOIIUX BEIIECTB,
KOHIEHTPALlUU pearupyromux BEIEeCTB, TEMIIEpaTypbl U IUIOLIaau
PEaKIMOHHON TMOBepXHOCTU. TemaoBble AS(HPEKTHl XUMUYECKUX
peakuuil. DK30-U 3HI0TEPMHUUECKHE, PEAKIIIH.

Xumuueckoe pasnosecue. OOpaTUMOCTh peaknuii. XUMHUECKOE
PaBHOBECHE M €T0 CMEIIEHUE MO/ JCHUCTBUEM Pa3IUYHBIX (DAKTOPOB
(KOHIIEHTpAlMsl PEareHTOB WM MPOJYyKTOB pEaKIUH, HdaBJICHUE,
TeMIiepatypa) Ui CO3/IaHUS ONTHUMAJIbHBIX YCIOBUU MPOTEKAHUS
xuMuueckux rnpoueccon. [Ipunnun Jle [larense.

Ilpakmuueckaa paooma Ne [14. BblUMCICHUSI CKOPOCTH
XHMHMYECKMX Ppeakuui. PemeHne npakTHKO-OPUEHTUPOBAHHBIX
3aJaHuil Ha aHanu3 (PaKTOPOB, BIUAIOIIUX HA WU3MEHEHHE CKOPOCTU
XAMHYECKOW  peaKkuud, B T.4. C TMO3UUUNA  DKOJIOTHYECKHU
11e1eco00pa3Horo MOBeAeHUS B OBITY M TPYJOBOH NEATEIHHOCTH B
LEIAX COXPAHEHUs CBOETO 3JI0POBbSl U OKPYXKAlOLIEH INPUPOIHON
Cpepbl.

Ilpakmuueckaa paboma Ne 15. YcraHoBJIeHHe XHUMHYECKOIO
paBHOBecHsl B peaknusx. PelieHune NpakTHKO-OPUEHTUPOBAHHBIX
3aaHui Ha npuMmeHeHue npuHuumna Jle-Illatense mis HaxoXIEHUS
HaIlpaBJI€HUsI CMEILLEHUsI PABHOBECHSI XUMHUECKOW PEaKIIKU U aHAJIU3
(haKTOPOB, BIAUSIONIMX HA CMEIICHUE XMMHUYECKOTO PAaBHOBECHSI.

Pa3znen 6. PacTtBopbl

Tema 1. ITousaTue o
pacTrBopax

Ilousmue o pacmeopax. PactBopeHne Kak (PU3NKO-XUMUYECKUN
mporiecc.  PactBopel.  CrocoObl  MPUTOTOBIEHUS  PAaCTBOPOB.
PactBopuMocTs. MaccoBasi 10511 pacCTBOpPEHHOTO BemiecTBa. CMbICTT
MoKa3aTessl MNpeAesbHO JONYCTMMOW  KOHUEHTpAalMu U €ro
HCIIOJIb30BAHNE B OIIEHKE DKOJIOTHYECKOW Oe3omacHocTH. Perrenue
MPaKTUKO—OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUM Ha PacTBOPHI,
WCIIOJIb3yeMbIe B OBITOBOH H TPOM3BOACTBEHHON [EATEITHHOCTH
YeJIOBEKa.

Tema 2.
HccaenoBanue
CBOMCTB PAaCTBOPOB

Ilpakmuueckasa paoboma Ne 16. UcciienoBanue CBOCTB pACTBOPOB.
[TpuroroBneHne pacTBOPOB 33JaHHON (MAccOBOM, %) KOHLIEHTPALIUH
(c MPaKTUKO-OPHUEHTUPOBAHHBIMU BOIIPOCAMMU) U OIPEIETICHUE CPEIbI
BOJIHBIX pacTBOpOB. PeleHue 3a1au Ha IPUTOTOBIIEHUE PACTBOPOB.

Pa3znen 7. XuMus B ObITY H IPOU3BO/JICTBEHHOI 1eITEJILHOCTH YeJIOBEKA

Tema 1.
XuMHUA B ObITY H

Xumuss 6 Ovimy u npou3zOOCMBEHHOU OesIMeNbHOCMU Yello6eKd.
Hogeiinme  1OCTHMXKEHMST XMMHUYECKOM HAayKM W XMMHYECKOH
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NMPOU3BOACTBEHHOMI
AeATEeJIbHOCTH
YeJ10BeKa

TEXHOJOTHMH. Poiab XuMHMM B O0ECIIEYEHHU HSKOJIOTHYCCKOM,
SHEPTeTUYECKOW W THUIIEBON 0€30MacHOCTH, Pa3BUTHH MEIUIIMHBI.
[TpaBwiia morcka U aHaan3a XUMUIECKOW MHPOPMAITUH U3 PA3THYHBIX
HMCTOYHHKOB (Hay4yHass M y4eOHO-HaydHas JUTEparypa, CpeicTBa
MaccoBoi uHbopmaImu, ceTh MIHTEpHET).

Ilpakmuueckan paboma Ne 17. IlpeacraBjieHHe Ppe3yJbTATOB
peleHus KeiicoB B (popMe MUHHM-I0KJIaAA ¢ mpe3eHTauuei. [Tonck
Y aHAJIU3 KEMCOB O NPUMEHEHUN XUMUYECKUX BEIIECTB U TEXHOJIOTUI
¢ y4eToM Oyayiiei npodhecCHoHaIbHON ACATEILHOCTH.

HTorosasi KoHTpoJIbHas pabora Ne3 mo pasgenam S, 6, 7.

6. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA

Ne HAMMCHOBAHHUE Pa31€/ioB U TEM BCEro JICKI A NpaKTUI€CKue

/o

padoThl

Paznen 1. OCHOBBI CTPOEHHSI BELIECTBA

1. Tema 1. CTpoeHHE aTOMOB XUMHUYECKUX 2 2

3JICMCHTOB U HpHpOI[a XHMH‘ICCKOP'I CBs3U.
OCHOBHOE COAEPKaHHE.

2. Tema 2. [lepuoanueckuit 3aKoH U TabnMUIA 2 -

JI.. Menaeneepa

Paznen 2. XumMuuyecKHe peakinu

3. Tema 1. TUIbI XUMHUYECKHX peaKIUH 2 2

4. Tema 2. DIeKTpOIUTHIECKAS TUCCOIHAIUS U 2 2
MOHHBIA 00MEH

Paznen 3. CTpoeHue U CBOiiCTBA HEOPTaAaHHYECKHX BelIECTB

5. Tema 1. Knaccugukanus, HOMEHKIaTypa 1 2 2
CTPOCHHME HEOPTAHNYECKUX BEIIECTB

6. Tema 2. ®U3NKO-XUMHYECKHE CBONCTBA 4 2
HEOPTraHWYECKHUX BEIIECTB

7. Tema 3. UnenTrduKanys HEOPraHUIECKUX - 6
BEILIECTB

30 14 16

Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BelleCTB

8. Tema 1. Knaccudukarmus, ctpoenue u 4 4
HOMEHKJIaTypa OpraHMYeCKUX BEIIECTB

9. Tema 2. CBOMCTBAa OPraHUYECKUX 2 6
COCIMHECHUH

10. Tema 3. Unentudukanus opraHuuecKux 4 2

YCJI0BCKaAa

BCIICCTB, UX 3HAUYCHUC U HpI/IMeHeHI/IC B
OBITOBOM M MIPOM3BOICTBEHHOM JIEATETLHOCTH

Paznen 5. Kunernueckue M TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS

XUMHYECCKHUX peammiz’l

11. | Tema 1. CKOpOCTh XUMHUYECKUX PEAKIIUH. 2 4

XHUMHUYECKOE PaBHOBECHE

Pa3nea 6. PacTBopbl

12. | Tewma 1. Ilonstue o pacTBOpax 2 -

13. | Tewma 2. MccrnenoBaHue CBOMCTB pacTBOPOB - 4

Pa3nen 7. Xumus B ObITY U IPOU3BOJACTBEHHOI 1esITEJILHOCTH YeJI0BeEKa
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14. | Tema 1. Xumus B ObITY U IPOU3BOJICTBEHHOM 2 4
JeSITeIbHOCTH YEJIOBEKA
40 16 24
15. | Hroro 70 30 40

[Ipu peanuzauuu coaepkanus 0011e00pa30BaTEIHLHOTO YUeOHOT0 MpeaMeTa

«Xumus» B mpeaenax ocBoeHus OIIOIT CIIO nHa 6a3e OCHOBHOTO OOIIETO

o0pa3oBaHus ¢ mojiydeHueM cpeanero oodmiero oopaszosanus (ITIICC3):

Bua yueOHoii padboThl

O0BeM yacoB

O0beM 00pa3oBaTEJIbHON MPOrPpaMMbl 70
Oos3aTesbHAsi AyIUTOPHAA yyeOHAsi HArpy3Ka (Bcero) 70
B TOM YHCJIC:
JIEKITUH 30
MPAKTHYECKUE 3aHITHUS 40

nabopaTOpPHBIE 3aHITHS

Y4eOHBIM IIJTAHOM
HE IPSAYCMOTPEHO

CamocmosmenvHas paboma odbyuaroue2ocs

Y4eOHBIM IUTAaHOM
HE MPETyCMOTPEHO

Koncynemayuu

Y4eOHBIM [IITaHOM
HE MPETyCMOTPEHO

Hpomercymounas ammecmauus 6 ghopme nnddepeHIHaAILHOr0 3a4eTa

7.YYEBHO-METOANYECKOE U MATEPUAJ/IbBHO-TEXHUYECKOE
OBECIIEYEHMUE ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

7.1. Onucanue mamepuanvHo-mexHu4ecKoil 6azvl, HEOOXOOUMOUL 014

ocyuiecmaeieHuA 06pa306ameﬂbnozo npouecca

OcHaIlleHHOCTh CIeUAJIbHbIX

N‘_’ HaumeHnoBaHue ClIeNMAJBbHbBIX HOMeHIeHI/Iﬁ Hu o o
n/n MOMeIleHUH JJIs1 CAMOCTOSITeILHOH padoThl TOMEIICHHH 1 HOMimeHHH A
CaMOCTOSITEJIbHOH PadoThI
YueOHast ayTUTOPHS IS TPOBEACHUS 1. locka yueOHas
3aHATUHN BCEX BUIOB, IPYNIIOBBIX U 2. Pabouee mMecTo ImpernoaBaTens
WHIUBUTyTBHBIX KOHCYJIbTAIMM, TeKymero |3. KommiekT yueOHo MeOenu Ha 25
KOHTPOJIA U MPOMEXKYTOUHON aTTECTAllMU: | Yell.
1 414056, Actpaxanckast 06macTh, Topojickoit |4. Harnsmabeie mocoOust
OKpYT TOpoJ AcTpaxaHb, 5. IlepeHOCHON MyJIBTUMEIUITHBIN
r. AcTpaxaHb, KOMIUIEKT (IPOEKTOP, PKPaH)
yi. Tarumesa, crpoenune 18a/1, 49,0 k.M., |6. JocTyn k nHGOpMAIIHOHHO-
1 stax, momemnienne Ne 18 KOMMYHUKAIIMOHHOU ceTH «HTEepHEeT»
IToMmerenue 11 caMOCTOSATEILHON U 1. KommutekT yuebHoM mebenu Ha 50
BOCIIUTATEIHHON pabOTHI: qelt.
2 414056, Actpaxanckast 06JacTh, Topojickoi | 2. KoMIekT yueOHO-HaTIIIHBIX

OKpYT TOpoJ AcTpaxaHb,
r. AcTpaxaHb,

nocoOuit
3. KoMnbroTepsl - 8 mT.
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yi. Tarumesa, crpoenne 18a/1, 221,1 kB.M., |4. CTaliuoOHAPHBINA MYJIETUMEANHHBIN
2 srax, nmomemieHue Ne 7 KOMIUIEKT (TIPOEKTOP, SKPaH)

5. HocTtyn K MHQOpMaIIMOHHO-

TEJICKOMMYHHUKAIIMOHHOW CEeTH

«nTepueT»

7.2. Pekomenoyemasn numepamypa
@) OCHOGHAA yueOHaa tumepamypa:

1. Audunorenona, . B. Xumus: y4eOHUK M MPaAKTUKYM JJIsI CPEIHETO
npodeccuonansHoro obopazosanus / M. B. Audunorenona, A. B. babkos, B. A.
[TonikoB. — 2-¢ u3A., ucnop. u gon. — Mocksa: M3narensctBo FOpaiit, 2022. — 291
C.

2. l'abpuensu O.C. Xumus 10 knace. (bazossiii ypoBens)/ ['abpuensu O.C.,
OctpoymoB U.I'., CnagkoB C.A.— 4-e u3zn., crep. — M.: «IIpocsemenuey, 2023.
— 128 c.

3. IN'a6puensn O.C. Xumus 11 knacc. (bazoseiit yposens)/ ['abpuensa O.C.,
OctpoymoB WU.I'., CnagkoB C.A.— 4-e uzn., crep. — M.: «IIpocsemenuey, 2023.
— 128 c.

4. Huxonwckuii, A. b. Xumus: y4eOHUK WU TPAKTUKYM [JIsI CPEIHETO
npodeccronansHoro oopasosanus / A. b. Hukonsckuit, A. B. CyBopoB. — 2-¢ u3n.,
nepepad. u non. — Mocksa: U3nparensctBo KOpaiit, 2022. — 507 c.

5. Pymsutuc, I'. E. Xumus: 6a3oBbiil ypoBeHb: yueonuk / I'. E. Pynsutuc,
@. I'. ®enpaman. — 2-e us., crep. — Mocksa: [Ipocsemenne, 2025. — 336 ¢. —
ISBN 978-5-09-121347-8. — Tekct: »saexkTpoHHbld // JlaHb: 3IEKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/473036

0) OonorHumenbHaA yueOHan Tumepamypa:

1. bnmunos, JI. H. Xumusa: yueonuk mna CIIO / JI. H. bmunos, WU. JL.
[Tepdunosa, T. B. CokonoBa. — 2-e uzn., crep. — Cankr-IletepOypr: Jlans, 2021.
— 260 ¢. — ISBN 978-5-8114-7904-7. — Tekct: 3yekTpoHHBIH // JlaHb:
3JIEKTpOHHO-O0nbOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/167183
(mara obopamenus: 14.10.2022). — Pexxum nocrtyna
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2. Tl'abpuensa, O. C., Jlpicora, I'. I'. Xumus: kHUTA I TIPETNogaBaTeIs:
yue0.-meTo1. nocobue. — M. Akagemus, 2012. - 332 c.

3. T'abpuensu O.C. Xumus: yue0. mist cTya. mpod. yueb. 3apeaennii / O.C.
lNabpuensn, U.I'. OctpoymoB. — M., 2016.- 256 c.

4. I'ycena, E. B. Xumus qis CIIO: yuebHo-Metoauueckoe nocodue / E. B.
I'ycea, M. P. 3uranmuna, J[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — TekcT: 3neKTpoHHbIN // JlaHb: 3JIEKTPOHHO-
oubnmuoreunas cuctema. — URL: https://e.lanbook.com/book/196096 (mata
obpamenus: 14.10.2022). — Pexxum goctyma

5. Kanyctuna A. A., Xampbuenko W. I'., JlubGanoB B. B. OOmas wu
Heopranuwdeckas xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JIn6anoB — Cankr-IlerepOypr: Jlanp, 2020. — 152 c.

6. UepnukoBa H. 0., Memepsakoa E. B. Pemaem 3amaun nmo xumuu
camocTodaTenbHo: yueoHoe nocobue / H. FO. Uepnukona, E. B. MemepsikoBa —
Canxrt-IletepOypr: Jlansb, 2022. — 328 c.

8) UHmMepHem-pecypcol:
1. hvsh.ru — Xypnan « Xumus B mKoJIe».
2. https://postnauka.ru/themes/chemistry — jexkuuu Mo XuMUM Ha CaiTe

[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/) HaydHo-nomysIpHBIN

IPOEKT «JNEeMEHThI O0JbIION HAayKu» ((U3HUKa, XUMUsSL, MAaTEMAaTUKa, aCTPOHOMUS,
HayKW O XU3HH, Hayku o 3emie). HOBOCTM HayKH, KHUTH, HAyYHO-IOITYJISIPHbIE
CTaTbU, JEKLUH, SHIUKIIONETUH.

3. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3biunbiii calT o

CBOMCTBAX XMMHUUYECKHMX DJICMCHTOB.

4. http:// www.xumuk.ru CalT 0 XHMHUHU: KIACCUUYECKUE YUCOHUKH,

CIIPAaBOYHUKHU, SHIIMKIIONEUN, TOUCK OPTaHUYECKUX U HEOPTaHUUYECKUX PEaAKIUi,
COCTaBJICHUE YPAaBHECHUMN PEAKLUU.
2) INeKMPOHHO-OUDIUOMEUHbIE CUCIEMbL:

1. DnekTponHO-OnbHoTeuHas cuctema «IPRbooks» (http://www.iprbookshop.ru)

2. ObpazoBarenbHO-U3AaTeNbCKUM HIEHTP «AkageMus» (https://academia-library.ru)
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8. OCOBEHHOCTHU OPT'AHU3AIIMM OBYYEHUA IS UHBAJINIOB
N JInl C Or'PAHUYEHHBIMHU BO3MOXHOCTAMU 310POBbA

JUis  oOywaroluxcsi W3 YHCJIa WHBAJIUAOB W JMI C OTrPaHUYCHHBIMH
BO3MO>KHOCTSIMH 3/I0pPOBbSl Ha OCHOBaHMM HIUCBMEHHOI'O 3asBJICHUS Yy4eOHBIN
npeaMeT «XHMHUS» peaqu3yercs € y4eTOM OCOOEHHOCTEH MCUXO(U3NMYECKOTrO

Pa3BUTHA, HWHANBHUAYAJIbHBIX BO3MOXXHOCTEH U COCTOSIHUS 340pPOBbiA (I[anee —

WHIMBUIYJbHBIX OCOOCHHOCTEH ).

9. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O

INPEIMETA
Pe3yabTathbl 00y4yeHus Kon IIpoBepsiemblie | MOPMBI K METObI KOHTPOJISI U OLEHKH
(TMYHOCTHBIE, pesy YMEHHA H pe3yJbTaToOB 00y4eHust
npeaMeTHbIe, JbTa 3HAHMA Texymmii IIpomexyTounas
MeTanpeIMeTHbIe) TOB KOHTPOITh aTTecTanus
JUYHOCHIHbLE
c(hopMHUPOBAaHHOCTH JI8 3HATH: Ipaxmuuecka | JJuipghepenyuposannuiii
POCCHUHCKOM  Tpa’kAaHCKOH TpaguLuu A paboma 3auem
HACHTUYIHOCTH, U [IEHHOCTU Yemuwu onpoc
MaTpUOTH3Ma, YBaXKEHHS K MHOTOHALMOHAJIb
CBOEMY Hapoly, 4yBCTBa HOTO
OTBETCTBEHHOCTH nepen poccuiicKoro
Ponunoii, ropaoctu 3a cBoit rocy1apcTBa,
Kpail, cBoro Poauny, cBoit BKJIIOYCHHBIE B
SI3BIK U KYJbTYpY, MPOILIOE 00IIIeCTBeHHBIE
u HacTosIIee WHHULIATHUBBI,
MHOTOHAIIMOHAIIFHOTO HaIpaBJeHHBIE Ha
Hapoza Poccun; UX COXpaHEHHUe
TOTOBHOCTh K aKTHUBHOU | JI24 3HATH: Yemuwiii onpoc | Jupppepenyuposannviil
JIeITENBHOCTH 9KOHOMHUYECKHE Tecmupoeanue | 3auem
TEXHOJIOIMYECKON u OPHEHTHPHl  Ha
COLMAJIBHOM OCYLECTBIICHUS
HaNpaBJIEHHOCTH, OCO3HAHHOT'O
CIIOCOOHOCTH BBIOOpa  cdepsl
MHUIMUPOBATb, npodeccuoHaIbH
IUIAHUPOBATh u Ol JEATENbHOCTH
CaMOCTOSITETILHO BBITIOTHSTD C y4eToM
TaKyIo JesITeIbHOCTE; JIMYHBIX
KUZHEHHBIX
IJIAHOB,
ToTpeOHOCTEH
CBOEH CEeMbHU,
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POCCHUICKOTO

oO1ecTa
TOTOBHOCTh W CHOCOOHOCTH | JI26 3HATH: Yemmuouti onpoc | ugpgpepenyuposarnutii
K 00pa3oBaHUIO u Bce atamnsl | Paboma c | 3auem
caM000pa30BaHUIO Ha TOTOBHOCTH u | kKapmoti
MPOTSHKEHUU BCEH JKU3HU; CIOCOOHOCTH K

00pa3oBaHHIO H

caMmo0o0pa3oBaHU

10
c(hOopMHPOBAaHHOCTh J27 3HATH: Ipaxmuuecka | Hupghepenyuposannwiil
IKOJIOTHYECKON  KYJBTYPHL, OCHOBBI s paboma 3auem
MMOHUMaHUE BIUSTHUS OepexIIMBOro Tecmuposanue
COIMATBHO-DKOHOMUYECKUX OTHOIICHUS K
MPOIIECCOB HA COCTOSTHHUE MPUPOJTHOMY
MPUPOJTHOW ¥ COLMAIBHOMN HACJIEJTUIO CTPaHBI
Cpensl, OCO3HaHHE W MHpa
rJ100aIbHOTO XapaxkTepa
JKOJIOTUYECKUX MpoOiieM H
reorpa)uaecKux
ocobeHHOCTEH ux
MIPOSIBIICHHS,
pacuIMpeHue oneiTa | JI31 3HATH: Ipaxmuuecka | Hugpghepenyuposannwiil
JIeSITETBHOCTH MIPOSIBIICHUS s paboma 3auem
3KOJIOTMYECKOM 3KOJIOTUYECKON Yemmuwiti onpoc
HaIpPaBIeHHOCTH, KYJIBTYpPbI

OepeKHOTO

OTHOILECHHUS K

pOIHOM 3emiie,

MIPUPOTHBIM

OorarcTBam

Poccun u mupa;

OCHOBBI

pa3yMHOTO

MIPUPOJIOTIONH30B

aHUS
0OCO3HAHUE LEHHOCTH | JI34 3HATH: Yemuwiii onpoc | Jupppepenyuposannviil
Hay4JHOU JeSITeTFHOCTH, HaBBIKH Tecmuposanue | 3auem
TOTOBHOCTh  OCYIIECTBIISTH MEXITHYHOCTHOTO
MPOCKTHYIO u JIeTIOBOTO
HCCIIEZIOBATENBCKYIO oOmeHns,
JeSITENTBHOCTD COLIMATBHOTO
WHAWBHTyaJIbHO U B TPYIITIE AMUJIKA;

TOTOBHOCTh K

o01IeHuI0 u

B3aUMOJICHCTBUIO

C JJIOAbMH CaMOI'O
pa3Horo craryca,
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STHUYECKOMH,

PEAUTUO3HON
MIPUHAUIEKHOCTH
Memanpeomemmuoie:
CaMOCTOSATEJIHO Ml VYMETD: Ipaxmuuecka | JJuipghepenyuposannuiii
¢dopmynupoBatb u CaMOCTOSITEIBHO | 5 paboma 3auem
aKTyaJIn3upoBaTh dbopmymupoBatk | Pegpepam
npo0JIeMbl, KOTOpbIE MOTYT 17§
OBITDH peLIeHbI c aKTyalqu3upoBaTh
HCIIOJIB30BAaHUEM poOIIEeMBI,
reorpauyeckux  3HaHU, KOTOpBIE ~ MOTYT
paccmaTpuBaTh ee OBITH pEILIEHBl C
BCECTOPOHHE HCIIOJIb30BaHUEM
reorpauaeckux
3HAHWMH,
paccMartpuBath ee
BCECTOPOHHE
OTIpENIEIATh e | M3 YMETH: Yemuwiii onpoc | Qupppepenyuposannwiil
JeSITENBHOCTH, 3a]1aBaTh onpeaensaTe uenu | Tecmupoeanue | 3auem
napamMeTpsl U KPUTEPUU HX JeSITEeNbHOCTH,
JIOCTHKEHHUS, 3aJ1aBaTh
napameTpbl u
KpUTEpHU ux
JOCTH)KEHUS;
CTaBUTh U GopmynupoBats | M1 YMETB: Yemuwiii onpoc | Jupppepenyuposannoiil
COOCTBEHHBIE  33/Ia4d B criocoOHocTs U | Tecmuposanue | 3auem
00pa3oBaTenIbHOM TOTOBHOCTh K
JESITEIbHOCTH U KU3HEHHBIX CaMOCTOSITEIILHOM
CUTYalUsX; y TIOUCKY METOJIOB
pereHus
MPAKTHYECKUX
3ajad,
MIPUMECHEHUIO
Pa3IMYHBIX
METO/I0B
TTO3HAHMS
BBISIBIIATD OpU4uHHO- | M2 YMETB: Ilpaxmuuecka | Juipghepenyuposarnnuiii
CIEICTBEHHBIE  CBS3M W J1aBaTh OICHKY A paboma 3auem
aKTyaJlU3upoBaTb  3ajaudy, HOBBIM Yemuwiii onpoc
BBIBMIaTh TMIOTE3y €€ CHTYaLMsIM,
pelieHus, HAXOJUTh OUCHHBATH N
nproOpeTeHHBIN
ApTryMEHTBI ISt OLBIT
JTIOKa3aTeNbCTBA CBOHX
YTBEPKACHUH, 3a7aBaTh
mapameTpsl M KpUTEpUU
perieHus;
CHoco0CTBOBAThH M44 YMETh: Yemuwuii onpoc | Jughpepenyuposannuiii
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(hopMUpPOBaHUIO u camocToaTenbHO | Tecmuposanue | 3auem
MIPOSIBIICHUTO IIUPOKOH COCTaBJISITh TUTaH
SPYAULIUN B Pa3HbIX pelieHus
obnacTsx 3HAHUH, MPOOJIEMBI c
MMOCTOSTHHO TTOBBIMIATH CBOM Y4eTOM
o0Opa3oBateIbHbBIN u MMEIOIIUXCS
KYJBTYPHBIH YPOBEHB; pecypcoB,
COOCTBEHHBIX
BO3MOXHOCTEH U
NpeanoYTeHU !
BIIAJIETh HaBbIKamMu | M46 YMETh: Ipaxmuuecka | Hugpghepenyuposannviil
MO3HABaTENFHON pedaexcun JaBaTh  OIEHKY | A paboma 3auem
Kak OCO3HaHUS HOBBIM Yemuwiii onpoc
COBEpIIaeMbIX ACWCTBUH U CUTYaIUsIM
MBICITIUTENLHBIX ITPOIIECCOB,
170'¢ Pe3yJIbTaTOB u
OCHOBaHHI;
¢(hOpMHUPOBAHHOCTH M51 YMETB: Ipaxmuuecka | JJuipghepenyuposannuiii
BHYTpEHHEH  MOTHBaIUH, JaBaTh  OICHKY | A paboma 3ayem
BKJIIOUAIOIIEN  CTpeMIIeHUE HOBBIM Yemuwi onpoc
K JIOCTIDKEHUIO LeIH | CUTYaIUsIM,
ycnexy, OIITUMU3M, BHOCHTD
WHUIMATUBHOCTh, YMCHHE KOPPEKTUBBI B
NIeHCTBOBaTh, WCXOAS W3 JeSITeITLHOCTD,
CBOHMX BO3MOKHOCTEH; OIICHUBATH
COOTBETCTBHE
pe3yIbTaToB
HEJsIM
npeomemmuvle:
c(hOpMUPOBAHHOCTh 111 3HATH: Ipaxmuuecka | JJuighepenyuposannuiii
TIPE/ICTABIICHUIL: O XUMUYECKYIO 5 paboma 3a-yem
XMMHYECKOH . COCTABIISIOILY O Yemmuwiii onpoc
COCTABIAIOLICH N €CTEeCTBEHHOHAYY
€CTECTBEHHOHAYYHOU .
KapTUHBI MHPA, POJIH XUMHH Hou KapTHHEL
B [NO3HAHUU SIBIICHUHN MHpa, poJib
MPHUPOJIBLB (HOPMUPOBAHUH XMMHHU B
MBILUICHUS U KYJbTYPhI MMO3HAHUH
JIMYHOCTH, €€ SIBITCHTIH
(YHKITMOHATBHOM HPHPOBT
TPaMOTHOCTH,
HEO0OXOMUMOU JJIs PeIICHUS
MPaKTHYECKUX 3a]1a4 U
9KOJIOTHYECKH
000CHOBaHHOTO OTHOIIECHUS
K CBOEMY 3[IOPOBBIO U
MIPUPOJTHOM Cpe/Ie;
BIIAJICHUE CHCTEMOM 12 3HATH: Ipaxmuuecka | JJuipghepenyuposannuiii
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XUMHUYECKUX 3HAHUM,
KOTOpasi BKJIFOYaeT:
OCHOBOIIOJIAraroIye
MOHATHSA (XUMUYECKUN
JJIEMEHT, aTOM,
AJIEKTPOHHAS 000JI0YKa
aToma, s-, p-, d-
3JIEKTPOHHBIE OpOUTATN
aTOMOB, HOH, MOJIEKYIa,
BaJICHTHOCTb,
3JEKTPOOTPULIATETEHOCTB,
CTETIEHb OKUCIICHUS,
XMMUYECKas! CBSA3b, MOJIb,
MOJISIpHast Macca,
MOJISIPHBIN 00BeM,
YTJICPOIHBIA CKENET,
(yHKIIMOHAIbHAS TPYTIIA,
paaukan, u3oMepus,
W30MEpBI, FTOMOJIOTMYECKUI
psin, TOMOJIOTH,
YTJIEBOJIOPOJIbI, KHCIOPOA-
1 a30TCO/EpIKallye
COEIMHEHUs, ONOJIOTHYECKH
aKTHUBHBIE BEUIECTBA
(yraeBompl, XHpBI, OCIKN),
MOHOMED, HOJIHUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIpHBIE
COEIMHEHHS,
KpHCTaJIIMYECKas PELIeTKa,
THUIBI XUMHYECKUX PEAKITH
(okHCAUTENHHO-
BOCCTaHOBHUTEJIbHBIE, 3K30-H
9H/IOTEPMUYECKHE, PEaKIIUN
WOHHOT'0 OOMEHa), pacTBop,
3JIEKTPOJIUTEI,
HE3JIEKTPOJIUTHL,
3NEKTPOTUTHYECKAs
JIUCCOLMALINS, OKUCIIUTEND,
BOCCTaHOBHUTEJIb, CKOPOCTb
XUMHUYECKOM peaklnu,
XMMHYECKOe PaBHOBECHE),
TEOPHH U 3aKOHBI (TEOPHS
XUMHYECKOTO CTPOCHHS
OpraHMYECKUX BELIECTB
A.M. bytneposa, Teopust
BJIEKTPOTUTHYECKON
JIUCCOLIUAITHH,
nepuoanyeckuii 3akox ..
MeHnneneeBa, 3aK0H
COXpaHEHUS MacChl),
3aKOHOMEpHOCTH,
CHUMBOJIMYECKUH SI3BIK
XUMHH, (PaKTOIOTHIECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOITY4YEHUU U
6e30macHOM

XUMHUYECKYIO
CUMBOJIUKY:
3HaKU
XUMHUYECKHUX
3JIEMEHTOB,
hopMyITBI
XUMHUYECKUX
BEILIECTB
ypaBHEHUS
XUMHUYECKHUX
peaKuum.

5 paboma
Yemmuwiii onpoc
Sawuma

pegepama

3adem
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HCITOJIb30BaHUU
Ba)KHEHIITNX
HEOPTaHUICCKUX H
OpTraHUYECKUX BEIIECTB B
OBITY U MPAKTUIECKON
JIeSITEILHOCTH YETI0BEKA,

c(hopMHPOBAHHOCTH
YMEHHH BBISBIIATH
XapaKTepHbIE IPU3HAKHU U
B3aMMOCBSI3b U3Y4EHHBIX
MOHATUH, IPUMEHSTh
COOTBETCTBYIOIINE TOHATUS
MIPY ONMCAaHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U
OpraHUYeCKUX BEILECTB U
WX NPEBPALICHUI; BBISBIATD
B3aMMOCBSI3b XMMHUYECKUX
3HAHUU C IOHATUAMU U
MPECTABICHUSAMH IPYTHX
€CTECTBEHHOHAYYHBIX
IPEIMETOB;

113

3HATDB:
Baxwueiinme
MOHSATHS XUMHUH:
XUMHAYECKUH
3JIEMEHT, aTOM,
MOJICKYJIa,
OTHOCHUTEJILHBIE
aTOMHas U
MOJIEKYJIIpHAas
MAaccChl, HOH,
XUMHUYECKas
CBSI3b, BEIIIECTBO,
KJIACCU(UKAITHS
BEIIECTB, MOJIb,
MOJISIpHAs Macca,
MOJISIPHBII
00beM,
XUMHYECKas
peakuus,
KJTACCHU(UKAITHS
peaxiui,
AIEKTPOIUT U
HE3JIEKTPOJIUT,
AIEKTPOTUTHIECK
ast
JICCOIHAITNS,
OKHUCJIUTEIb U
BOCCTAaHOBUTEJIb,
OKHCJICHHE U
BOCCTaHOBJICHHE.
VYMETh:
BBISIBIISITD
XapaKTepHEIC
MPU3HAKHT H
B3aMMOCBSI3b
M3YYEHHBIX
TIOHATHH,
MIPUMEHSTh
COOTBETCTBYIOIIU
€ TIOHSTHS TIPU
OIMMCAaHUH
CTPOCHUS U
CBONCTB
HEOPraHUYECKUX
Y OpPTraHUIECKUX
BEIIECTB U UX
MIpEBpAaILCHUN;
BBISBIIATH
B3aMMOCBSI3b
XUMHUYECKUX
3HAHMH C

Yemmuwiii onpoc
Tecmuposanue
Ilpaxmuuecka
5 paboma

Juggepenyuposanmnwiii
3auem
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IIOHATHUAMU U

MPEJICTABICHUSM
U IpYTHX
€CTECTBEHHOHAYY
HBIX IPEAMETOB,;
c(hopMHUPOBaHHOCTH 114 3HATD: Ipaxmuuecka | JJuipghepenyuposannuiii
YMEHHH UCTIOIB30BATh OcHOBHBIE A paboma 3a-yem
HaMEHOBAHU XHMHYECKHX 3aKOHBI XUMHHU: Vemnwiii onpoc
COEIMHEHUH COXpaHEHUs Paboma c
MEXTyHapOTHOTO COI03a MAaccCHhI BEIIeCTB 1 .
TEOPETUUECKON U JHEpruy, Kkapmou
MPHUKJIATHON XUMUU U MIOCTOSTHCTBA
TpUBHAIHLHBIC HA3BAHUS COCTaBa,
Ba)KHEHIIINX BEIIECTB MEePUOUYECKUI
(9THIICH, alleTHIIeH, 3aKOH; 3aKOH
TIIUIEPYH, (PEHOT, ABorajipo, 3aK0oH
(dhopManmbaeTru, YKCyCcHas I'ecca,
KHCJIOTA, TIIULUH, YTapHbIH XUMHYECKOTO
ras, yrJIeKUCIbli ras, CTPOCHHSA
aMMHaK, ralieHasi H3BeCTb, Bytneposa
HeraimieHasi u3BecTh, VYMETh:
MUTHEBAs CO/a U JPYTHX), CocTaBnsTh:
COCTaBJIATH (POPMYITBI (hopMyITBI
HEOPraHWYECKUX U HEOPraHWYEeCKUX
OpraHMYEeCKUX BEIIECTB, COEIMHEHU N
YpaBHEHUST XUMUIECKHIX M3YYEeHHBIX
peaxiuii, 00BACHITh UX KJIACCOB; CXEMBI
CMBICT; IOATBEPKIATh CTPOCHHS aTOMOB
XapaKTepHbIE XUMUUECKUE nepBbIx 20
CBOMCTBA BEIIECTB anementoB 11C JI.
COOTBETCTBYIOUIMMHU N. Menneneena;
9KCIEPUMEHTaMH U ypaBHEHUS
3aIrCsAMU YpaBHEHUN XUMHYECKUX
XUMHYECKUX PEaKIIHiA; peaxiuii.
c¢(hopMHUPOBAHHOCTh 115 3HATH: Ipaxmuuecka | Juipghepenyuposannuiii
YMEHUH yCTaHABIIUBATh OcHOBHEIE 5 paboma 3auem
MIPUHAIEKHOCTh KJIACCHI Vemnwiti onpoc
M3YYEHHBIX HEOPraHWYEeCKUX

HEOpPraHWYEeCKUX U
OpPraHUYECKUX BEHIECTB K
OIIpEAEICHHBIM KJIaccaM H
rpyIIaM COCIUHEHUN,
XapaKTepHU30BaTh UX COCTaB
¥ BaKHCHIITHE CBOMCTBA;
OTIPEAETATH BUIBI
XUMHMYECKUX CBA3EH
(KoBaseHTHAs, HOHHAS,
MeTaJlTIecKas,
BOJIOPO/HAsA), TUIIBI
KPUCTAJUTMYECKUX PEILIETOK
BEIIECTB;
KJIacCU(HUIIHPOBATD
XUMHUYECKUE peaKlny;

Y OpPraHUYEeCKUX
COCIMHEHUN U UX
XUMUYECKHE
CBOICTBA.
YMETH:
TIPUHAIIICIKHOCTD
BEIIECTB K
OTIPEJICTICHHOMY
KJIaccy
COCTMHEHUM,
THIIBI
XUMHYECKUX
peaxuui,
BaJICHTHOCTB U
CTCIICHb
OKHUCJICHMS
3JIEMEHTA B
COEIUHEHHUSIX,
THIT XUMHYISCKOH
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CBA3U B
COEIMHEHUSIX,
BO3MOYXHOCTE
MPOTEKAHUS
peaxuii HOHHOTO
obOMeHa.

BIIAJICHUE OCHOBHBIMHU 116 3HATH: Yemmuouti onpoc | ugppepenyuposarnmutii
METOAaMH HayqHOT'O OcCHOBHBIE Tecmuposanue | 3auem
TIOSHAHMA BEIICCTB H METO/IbI Hay4HOTro | Paboma c
XUMHYECKUX SIBIICHUH .
MIO3HAHUSI Kapmou
(HabnroieHue, U3MEpPEeHHE,
9KCTIIEPUMEHT, BEIIECTR "
MOJZIEIUPOBAHHUE); XUMIIECKIX
SIBJIEHUU
(mabiroteHue,
H3MepeHue,
9KCTIIEPUMEHT,
MOJICTTHPOBAHWC);
YMETB:
OTIPEICTIATh
CBS3b MEXITY
COCTaBOM,
CTPOCHHEM U
CBOMCTBaMHU
BEILIECTB;
chopMupoBaHHOCTL YMeHU# | [17 3HATH: Ipaxmuuecka | JJuipghepenyuposannutii
MNPOBOJIUTh  pacyeTsl IO opmyiel A paboma 3a-uem
XUMHYECKMM (OpMysiaM | XUMAICCKIX Yemmwiii onpoc
BEIIECTB U
YpPaBHEHUSM  XUMHYECKUX Paboma c
. ypaBHEHUS .
PEaKIuii ¢ MCIIOIb30BaHUEM e — Kapmotu
¢buznuecKux BEJIMYUH, peakuuit.
XapaKTepHU3YIOIUX YMETh:
BeIIecTBa c CocTaBnsTh
KOJIMYECTBEHHON CTOPOHBI: opmyutsr
Macchl, obbeMa HCOPTaHMHCCKUX
COCTMHEHU
(HOpMasbHBIE YCIIOBHS)
M3YYEHHBIX
ra3oB KOJIMYECTBA .
> KJIaCCOB; CXCMBbI
CHCTEMHBIE XUMHUUYECKUE nepBbIx 20
3HaHUA U TPMHATHUS anemenToB I1C 1.
peuieHrii B KOHKPETHBIX W. Menneneesa;
JKU3HEHHBIX CUTYyaIusX, YPaBHCHHUA
XUMHYCCKUX
CBSI3aHHBIX C BEIIECCTBAMU U .
peaxiuii.
WX IPUMCHEHUEM;
c(hopMHPOBaHHOCTH 118 YMETB: Ilpaxmuuecka | JJugpghepenyuposannuiii
yMeHI/Iﬁ IJIaHUPOBATH U OHpeIIerITB: ;Zpa60ma 3ayem

BBITIOJIHATh XUMHUYCCKUN

COCTaB BCIICCTB

9KCIIEPUMEHT 1o ux ¢popmynam,
(nmpeBpateHus MPUHAIEXKHOCTD
OpraHUYEeCKUX BEIIECTB IpU BEIIECTB K
HarpeBaHUH, IOJTyYCHHUE onpeacIeHHOMY

Yemmuwiti onpoc
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STHUJICHA U U3yUEHHE €T
CBOICTB, KAUYECTBEHHEIC
peaxIy Ha aJIbJeTuIbl,
Kpaxmall, YKCyCHYIO
KHCJIOTY; IcHaTypaIus
OeIKOB MpH HarpEeBaHUU,
IIBETHBIE PEaKITNH OCITKOB;
MPOBOJMTH PEaKIAN
HOHHOTO 00OMeHa,
OTIPEETISATH CPEAY BOTHBIX
pacTBOpPOB, KAaUECTBEHHBIE
peaxiuu Ha cynbgar-,
KapOOHAT- U XJIOPHU/I-
AHMOHBI, HA KATHOH
aMMOHHS;, PeIIaTh
JKCIIEPUMEHTAIIbHBIE
3aJ]auM 10 TeMaM
«Mertamibs u
«Hemeranmsr») B
COOTBETCTBHH C TIPaBUIAMH
TEXHUKHU 0€30MaCHOCTH TPU
oOpallleHuH ¢ BellecTBaMu
1 1a00pPaTOPHBEIM
000pyIoBaHUEM;
MPEJICTABIIATh PE3YIBTATHI
XUMHYECKOTO
JKCIIepUMeHTa B (popme
3aliCHU YpaBHEHUN
COOTBETCTBYIOIINX peaKInuit
1 GOpMYITUPOBATH BHIBOJIBI
Ha OCHOBE JTHX
PE3YIbTATOB;

KJIaccy
COCTMHCHHUM,
THIIBI
XUMHYECKUX
peaxuuii,
BAJICHTHOCTh U
CTENeHb
OKHCJICHUS
SJIEMEHTA B
COCAMHEHUSX,
THUIT XUMHYSCKOMN
CBSI3U B
COCAMHEHUSX,
BO3MOKHOCTb
MPOTEKaHU
peaxIuii HOHHOTO
oOMeHa.

cthopmupoBanHOCTH YMeHHS | 19 YMETB: Yemuwiii onpoc | Jupppepenyuposannviil
aHAJIM3UPOBATH aHAJIM3UPOBATh Tecmuposanue | 3auem

XMMHUYECKYI0 HH(POPMAIHIO, XUMHYECKYIO Paboma c

MOJIy4aeMyl0 U3  Pa3HbIX nHpOpMaIHIo, Kapmotl

HCTOYHHUKOB (cpencts HOIy4aeMyl0 U3

MaccoBOH UHPOPMALIH, pasHbIX

ceTh MIHTEpHET U NpyTHE); HMCTOYHHUKOB

cthopmupoBanHOCTh YMeHUH | 1110 YMETB: Ilpaxmuuecka | JJugpghepenyuposannuiii
co0JIr01aTh TpaBmIa co0ronaTh 5 paboma 3ayem

3KOJIOTMYECKH IpaBuiIa Yemuwiii onpoc

1e51eco00pa3HOro 9KOJIOTHUYECKH

MOBEJICHUST B OBITY U 1enxecoodpazHoro

TPYAOBOH [IESTENBHOCTH B MOBECHHUS B

LEJIIX COXPAHEHUs! CBOETO
3I0pOBBSI M OKpY>Karowlei

MPUPOTHOU cpenbl;
YUUTHIBATH OIIaCHOCTBb
BO3JICMICTBUS HA  JKUBEIC

OpTraHU3MBbl OIIPEACIICHHBIX
BCIICCTB, IIOHHMAasi CMBICII

OBITY W TPYJOBOM
JEeATENbHOCTH B
LEeNsIX
COXpaHEHUs
CBOETO 3/10pOBBS
U OKpyXarolieu
HIPUPOIHOU
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oKasareJs IIPEeNEIbHOMN Cpebl

JIOIy CTUMOM

KOHIICHTPALVH;

s oOyJaronuxcs c| Il 3namsb: OCHOBHBIE

OTpaHUYEHHBIMHU JOCTYTIHEIE

BO3MOXHOCTIMU SJIOpOBBSI: METOAbI ITO3HAHUSA

c(hopMUPOBAHHOCTH YMEHUS BEILICCTB H

MPUMEHATH,  3HaHUSI 00 XUMHUYECKUX

OCHOBHBIX I[OCTyHHI:IX HBHCHHﬁ;

METOJIaX IMO3HAHUS BEILECTB

U XUMHUYCCKHUX HBHCHHﬁ;

TS CHETBIX U 1112 Yumems:

CIa0OBHMAAIINX UCIIOJIB30BaTh

o0ydJaronmxcs: penbedHo

c(OpPMHUPOBAHHOCTb YMEHHUS TOYCHYI0

WCIIONB30BaTh peNbe(hHO

TOYCUHYIO CUCTEMY chcTeMy

obo3uauennit JI. Bpaiis obosnayenmit JI.

TUTS 3aITUCH XUMHYECKIX Bpaina JUIs

dhopmy. 3aMucH
XUMHYICCKUX
dhopmy.
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