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1. IOACHUTEJIbHASA 3AIINCKA

Pabouas nporpamma o01ieodpazoBarenbHoro yueoHnoro npeamera OVIIL.07
«XuMmus» npenHazHadeHa ais uzydenus xumuu B KCud AITACY, nipu peanuzanuu
o0pa3oBaTenbHON MpOrpaMMbl CpelHEero oO0miero o0pa3oBaHHs B Mpeaenax
OCBOEHHUSI OCHOBHOM npodeccuoHanbHOi 00pa3oBarenbHoi mporpammbl (OITOIT)
CIIO na 6a3e ocHOBHOro 00IIero oOpa3oBaHMs MPU MOATOTOBKE CIIECIIMAINCTOB
cpeanero 3BeHa (IITICC3).

PabGouass nmporpamma yueonoro npeamera OVIIL.07 Xumusa cocraBieHa Ha
ocHOBe TpeOoBaHuil k pesyiabraram ocBoeHusi OOIl COO, npencTaBieHHBIX B
OI'OC COO, a Takke Ha OCHOBE XapAaKTEPUCTHUKU IUIAHUPYEMBIX pPE3yJIbTAaTOB
JTyXOBHO-HPABCTBEHHOTO PA3BUTHUS, BOCIIUTAHUS M COIMATU3AINHN O0yJarOIINXCS,
IpeICTaBICeHHOM B  (QeAepadbHOl MporpaMme BOCHUTAHUS W MOMJIEKUT
HEMOCPEJCTBEHHOMY TPUMEHEHHUIO TMpU pealu3aluud o0sA3aTeIbHOM 4acTu
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30oBaHUs.

Pabouasi mporpamMmma nmo XuUMUHM OTpaxaeT ocHOBHble TpeboBaHuss OI'OC
COO x NMYHOCTHBIM, METAMPEIMETHBIM M TPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
oOpazoBarenbHbIX nporpaMM. [Iporpamma o xumun Aa€T NpeacTaBiICHUE O IENSIX
oOydeHHUsi, BOCIHTAHUS U Pa3BUTHSI OOYYAIOMIMXCSA CpPEICTBAMHU Y4EOHOTO
peaMera, yCTaHaBNMBaeT  o0s3aTeIbHOE  TMPEAMETHOE  COJEpKaHue,
IpeIycMaTpuBaeT CTPYKTYpUpPOBAaHUE €ro Mo pasjeiaM U TemMaM Kypca, JTaér
pacmpeneneHue y4eOHBIX YacoOB MO TEMAaTUYECKUM pasjieiaMm Kypca u
MOCIIEIOBATEIbHOCTh ~ MX  M3Y4YEHUS C  Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBfA3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOCHHOCTEH  00ydaroIuXcs; OMpenesseT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3yIbTaTaM OCBOCHHMSI POTPAMMbI OCHOBHOI'O OOIIIETO
oOpa3oBaHusl, TpeOOBaHUM K pe3yiabTaTaMm OOyYeHHs XHMHUHU, a TaKKe OCHOBHBIX
BUJIOB JICATEIBHOCTH 00YyYaroINXCsl.

CopnepxaHue mporpamMmbl  «XHMHS»  HampaBiI€HO Ha  JOCTHXKEHHE
CIEAYIOUINX LENEH:

*  (QopmupoBaHue y O0OYyYaIOIIUXCS YyMEHHUS OICHUBATh 3HAYUMOCTH
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XUMHUYECKOTO 3HAHMS U1l KAJKJOT0 YEJIOBEKa,

* ¢opMHpoOBaHUE Yy OOYYAIOLIMXCS LEJOCTHOIO MPEJCTABIEHUS O MUPE U
pOJIN XMMHUU B CO3/IaHHH COBPEMEHHOM €CTECTBEHHO-HAYYHON KAapTUHBI MHDA;
YMEHMSI OOBSICHATH OOBEKTHI M MPOIECCHl OKpPY)KAIOIIEH JEHCTBUTEIBHOCTH:
IPUPOJHOM, COUMAIBHOW, KYJIBTYPHOM, TEXHUYECKOW Cpenbl, — HUCIOJNb3YS IS
3TOr0 XUMHUYECKHUE 3HAHUS;

* pa3BUTHE y 00yUaIOIUXCsl yMEHUH pa3andarh GaKkThl U OLEHKH, CPABHUBATh
OLICHOYHBIE BBIBOJIbI, BUJETh UX CBA3b C KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPHUEB C
ONpEAENEHHOW CHUCTEeMOM IIeHHOCTeH, (opmynaupoBaTh M 00OCHOBBIBAThH
COOCTBEHHYIO TIO3UIINIO;

* npuoOpeTeHre OO0YyYalOIIMMHCS OIbITa Pa3HOOOPa3HOM NeATEIbHOCTH,
IIO3HAHUS W CaMOINO3HAHUSA; KIIOUEBBIX HABBIKOB, HMEIOIIMX YHUBEPCAJIBHOE
3HaYEHUE JUIS Pa3IUYHBIX BHJIOB JI€ATEIBbHOCTH (HABBIKOB peUIEHUs MpoOieM,
OPUHATUS ~ pEIlIeHWH, TOoucKa, aHamu3a W o0paboTku  uH(OpMmaIuu,
KOMMYHUKATHUBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, 0€30M1ACHOTO

oOpallleHHsI C BEUIECTBAMU B ITOBCETHEBHOM XKU3HM).

2. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEAMETA

XuUMHUSL — 3TO HayKa O BEIIECTBax, UX COCTaBE M CTPOEHUM, CBOMCTBAX U
NPEBPALICHUSX, 3HAYCHUM XUMHUYECKHUX BEUIECTB, MATE€pUaJIOB M IPOLECCOB B
MPaKTUUECKOMN JAESTEILHOCTH YEIOBEKA.

Conepxanue 001eo0pa3oBaTeIbHON y4YeOHOM JUCHUIUTMHBI  « XHUMUSDY
HaIpaBJICHO Ha YCBOEHHUE 00YyYaIOIMMUCS OCHOBHBIX MOHATUH, 3aKOHOB U TEOPUH
XUMUH; OBJIAJICHNE YMCHHSIMHU HAOII0aTh XWMHYECKUE SIBICHHS, MPOBOJIUTH
XUMUYECKUN IKCIIEPUMEHT, TPOU3BOAUTH PACUETH HA OCHOBE XMMUYECKUX (popmyIT
BEILIECTB U YPABHEHNN XUMHUYECKUX PEAKIIHM.

B mpomecce wu3ydeHus XuUMUM @y  OOy4YalOIMUXCA  Pa3BUBAIOTCS
MO3HABATEIbHBIE MHTEPECHl M WHTEJUICKTyaJbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B

CaMOCTOATCIIbHBIC HpI/IO6peTCHI/IH 3HQHUM 10 XHMMHH B COOTBETCTBUM C
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BO3HUKAIOIIMMHU  JKU3HEHHBIMM  NpoOjieMaMHu, BOCHMTBHIBAETCS  OepexHoe
OTHOLIEHUSI K NPHUPOJE, MOHUMAHHUE 3J0POBOT0 00pasa >KU3HU, HEOOXOAMMOCTU
NPEeAYNpPEXICHUS SIBICHUN, HAHOCAILIMX BPEA 3J0POBBI0O M OKpYXKalOLIEH cpere.
OHU OCBaMBaIOT MPUEMbI TPAMOTHOTO, 0€30MMACHOT0 UCTIOIb30BAHUSI XUMUYECKHUX
BELIECTB M MAaTepUaOB, NPHUMEHSIEMBIX B OBITY, CEJIbCKOM XO3SHCTBE M Ha
IIPOU3BOJICTBE.

Peanuzauus neIyKTUBHOIO MOAXOAA K HM3YYEHUI0 XUMHUHU CIOCOOCTBYET
pPa3BUTHIO TAKUX JIOTUYECKHX ONEpaluid MBIIUICHUS, KaK aHallu3 WU CHUHTE3,
000011IeHre W KOHKpETU3allusi, CpPAaBHEHHE W AaHaJOrus, CHUCTeMaTh3alus u
Kjaccudukanus u Jip.

W3ydeHne XUMUHU B KOJUIEIKE, peau3yiolieM o0pa3oBaTebHYIO0 IPOTrpaMMy
cpenHero o6imero obpasoBaHusi B mpenenax ocBoeHuss CIIO nHa 6a3e OCHOBHOTO
oOmero o0Opa3oBaHusl, UMEET CBOM OCOOEHHOCTHM B 3aBUCUMOCTH OT HpOodHis
npogecCuoHaIbHOr0 00pa3oBaHUs. DTO BBIpaXKaeTCs B COAEpPKAHUM OOydeHUs,
KOJIMYECTBE 4YacoOB, BBIJEISEMBIX Ha M3yUYEHHE OTHAEIbHBIX TEM MPOrPaMMBbl,
rIyOMHE WX OCBOCHHMS OOy4YarolMMHCS, O0OBbEME U XapaKTepe MPaKTUYECKHUX

BaHHTI/Iﬁ, BHUaax BHeay,HHTOpHOﬁ CaMOCTOSITEJIbHOM pa6OTI>I CTYACHTOB.

3. MECTO YYEBHOI'O ITPEAMETA B YYEBHOM IIJIAHE

YueOupii npeamer «XUMHs» BXOAUT B COCTaB MPEAMETHON oO0nacTu
«EcrectBennbie Hayku» DPI'OC cpennero oOmiero oOpa3oBaHUS U HU3y4daeTCs B
obmeoopazoBarenbHoM 1ukie yueOHoro riana OIIOIT CITO na 6a3e 0CHOBHOTO
o01iero o6pazoBanus ¢ MojgydeHueM cpearero oodmiero oopazosanus (IITICC3).

B yuebnpix mnanax [IICC3 mecto yuebHOro mpeamera « XMMUs» B COCTaBe
0o0IIMX Y4YEOHBIX MPEIMETOB, OOS3aTENbHBIX [JII OCBOCHUS TEXHOJOTHMYECKOIO

npoduis mpodeCCHOHATTLHOTO 00pa30BaHUsI.

4. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
INPEAMETA



OcBoeHHME cojJiepKaHUsI Y4eOHOTO TpeaMeTra «XHUMHS» 00ecleunBaeT
JTOCTHKEHUE CTYJICHTAaMHU CJICAYIOLIUX PE3YJIbTATOB:

® JIUYHOCHIHBIX:

JI8-chopMHUPOBAaHHOCTL ~ POCCHUMCKOM  TpakJAaHCKOW  WJICHTHUYHOCTH,
NaTpuoOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
PoauHoii, ropiocTu 3a cBOM Kpau, CBOXO PojinHy, CBOH A3bIK U KYJIBTYpPY, POILIOE
Y HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoja Poccuu;

JI24-rOoTOBHOCTB K aKTUBHOM JIEITEILHOCTH TEXHOJIOTMYECKON U COLMAIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TJIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJIHSITH TAKYIO €SI TEIBHOCTD;

JI-26 TOTOBHOCTH M CITOCOOHOCTH K OOpa30BaHUIO U CaMOOOpPa30BaHUIO HA
NPOTSKEHUU BCEH )KU3HH;

JI27-chopMHpPOBAHHOCTh 3KOJIOTMYECKOW KYJIBTYpbI, IOHUMAaHHUE BIUSHUS
COLUAIBHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
cpezbl, OCO3HAHUE TJI00ATBHOTO XapaKTepa IKOJOTHUECKUX TPoOIIeM;

JI31-pacmupeHue onpiTa AESATeIbHOCTH IKOJIOTHYECKON HapaBIeHHOCTH;

JI34-0oco3HaHME  LEHHOCTH  HAy4YHOM  JEATENbHOCTH, TOTOBHOCTH
OCYUIECTBJISITh MPOEKTHYIO M HCCIEAOBATEIBCKYIO JIEITEIbHOCTh UHANBUAYAIBHO
U B IpYIIIIE.

® _memanpeoMemHpixX:

M1-camocTosiTenbHO  (POPMYITUPOBATh M AKTyaIM3HpPOBaTh MpoOJIeMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

M3-onpenenars Henu IeSITEIbHOCTH, 3aaBaTh NapaMeTpbl U KPUTEPUH KX
JOCTHKECHUS,

MI11-cTtaButh U QopMyIHpoBaTh COOCTBEHHbIE 3a7aud B 00Opa30oBaTEIbHOM
JNEATENbHOCTH U )KU3HEHHBIX CUTYyalUAX;

M 12-BBISBIATh TPUUUHHO-CIIEICTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a7auy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI 111 JJOKAa3aTeJIbCTBA CBOUX

YTBEPKIAECHUH, 3a1aBaTh IIAPAMETPBI U KPUTEPHUU PELICHHUS;



M.44 cnocoO6¢cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOW APYAULINU
B pa3HbIX OOJACTAX 3HAHUW, MOCTOSIHHO MOBBINIATH CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb;

M46-BnaneTh HaBbIKAMHU IO3HABATEIBHOW pediieKCMM Kak OCO3HaHUS
COBEpLIAEMBIX JCHUCTBUM M MBICIUTENBHBIX TNPOLECCOB, HMX pE3yJbTAaTOB U
OCHOBaHUII;

MS51-chopmupoBaHHOCTD BHYTPEHHEU MOTHUBALUH, BKJIFOYAIOLLIEN
CTPEMJIEHUE K JOCTHUKEHHUIO LIEIU U YCIIEXY, ONTUMHU3M, HHULIUATUBHOCTb, YMEHNE
JNEUCTBOBATh, UCXO/S U3 CBOUX BO3MOKHOCTEN;

®  npeoMemHbIxX:

[11-chopMUPOBAaHHOCTh TPENCTABICHUN: O XHUMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTHUHbBI MUPA, POJIY XUMUU B [I0O3HAHUU SIBJICHUH IIPUPO/IbI,B
(GOpMHpPOBAaHMM MBIIUIEHUS M KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOAUMOM AJIsl PEelIeHUs] MPAKTUUECKUX 3a7ad U SKOJIOTMUYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO M PUPOIHOM CPEJIE;

[12-BnafgeHre cucTeMor XMMUUECKUX 3HAHUH, KOTOpasi BKJIIOYAECT:

OCHOBOITOJIATAIONINE TOHATUS (XUMUYECKUM HJIIEMEHT, aTOM, AJIEKTPOHHAS
obonouka aroma, S-, p-, d-2JIEKTpOHHBIE OpOUTAIM ATOMOB, HMOH, MOJIEKYIIa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTENIEHb OKUCIIECHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (PyHKIIMOHATbHAs
IpyImna, pagukall, HW30MEpHs, HW30MEPBI, TOMOJOTHYECKUU psii, TOMOJIOTH,
yTIEBOAOPObI, KHUCIOPOJ- U a30TCOJEp)Kalllue COCIUHEHHUS, OMOIOTHYECKU
aKTUBHbBIE BellecTBa (YriaeBOAbI, KUPbI, OEIKN), MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIUHEHHs, KPUCTAUINYECKAs PELIETKA, TUIIBI
XUMHUYECKUX peakuui (OKMCIHUTENbHO-BOCCTAHOBUTEIIbHBIE, JK30-U
SHAOTEPMUYECKHUE, PpEaKIMU HOHHOrO OOMeHa), pacTBOp, AJIEKTPOJIUTHI,
HEJIEKTPOJIUTBIL, SJIEKTPOIUTHYECKAS JUCCOLUALINS, OKUCIIUTENb, BOCCTAHOBUTEIID,
CKOPOCTh XMMHYECKOM pPEAKIUU, XUMUYECKOE PaBHOBECHE), TEOPUHU M 3aKOHBI
(TeopHsi XMMUYECKOTO CTPOCHHSI opraHndeckux BeuiectB A.M. bytneposa, Teopus

AJICKTPOJIUTUYECKONW JHcconManuu, nepuoanueckuii 3akoH JI.M. Menneneesa,
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3aKOH COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH,
(akTOJIOTrMYEeCKUEe CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU U 0OE€30MacHOM
UCIIOJIb30BAaHUHU BAKHEUIINX HEOPraHWYECKUX U OPraHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKOM ACSITEIBHOCTH YEIIOBEKa,;

[13-cpopMHUPOBAHHOCT YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU H
B3aMMOCBS3b M3YYEHHBIX INOHATUH, NPUMEHATH COOTBETCTBYIOLIME IOHATHA IpU
ONMCAaHUU CTPOCHUS U CBOWCTB HEOPIaHMYECKUX M OPraHUYECKHUX BEUIECTB U HX
IIPEBPALECHNN; BBIABIATH B3aUMOCBS3b XUMHUYECKHUX 3HAHUW C TOHATHUAMH U
IIPEICTABICHUAMU IPYTUX €CTECTBEHHOHAYYHBIX IIPEJAMETOB;

[14-copMHUpPOBAaHHOCTH YMEHUIN MCMOIB30BATh HAMMEHOBAHUA XUMHUYECKUX
COCAMHEHNH MEKIYHApOAHOIO CO3a TEOPETHUYECKOM M NPUKIATHON XUMHUU U
TPUBHAJIbHbIE HA3BAHUS BAXKHEHIIMX BELIECTB (STWIIEH, ALETWIEH, INIMLEPHH,
(deHnou, GpopManbIeru, yKCycHast KUCIO0Ta, TJIMLKH, YyrapHbIi ra3, yrIeKUCIbId ras,
aMMUaK, TralleHas HW3BeCTb, HEraleHas HW3BECTb, INNTbEBAas cOla MU JAPYIrHX),
COCTaBJISITH (POPMYJIBI HEOPraHMYECKUX W OPraHUYECKUX BEIIECTB, YPaBHEHUS
XUMUYECKUX PEaKUUid, OOBICHATh HX CMBICH; IOATBEPKIATh XapaKTEpHbIE
XMMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH U 3aIIUCIMU
YPaBHEHUN XUMUYECKUX PEAKIUM;

[15-chopMupoBaHHOCT, ~ YMEHUW  YCTAHaBIWMBATh  MPUHAICKHOCTH
W3YUYEHHBIX HEOPTaHUYECKUX U OPraHMYECKUX BEIIECTB K OMPENEIEHHBIM KilaccaM
U TpynInaM COEAUHEHHH, XapaKTEepU30BaTh MX COCTAB M BAKHEWILIHNE CBOWCTBA;
ONpeAENATh BUAbl XMMHUYECKHX CBsi3ed (KOBaJIEHTHAasl, MOHHAs, METaJuIMyecKas,
BOJOPOJIHASI), THUIIBl KPUCTAJUIMUECKUX PEUIETOK BEIIECTB; KIAacCU(UIMPOBATH
XUMHYECKUE PEAKIINH;

I16-BnaneHne OCHOBHBIMM METOAAMH HAYYHOIO II03HAHMUS BEIIECTB H
XUMUYECKHUX SIBJICHUH (HaOJI0IeHNEe, U3BMEPEHUE, IKCIIEPUMEHT, MOJIETMPOBAHUE);

[17-chopMUpPOBAaHHOCT, YMEHHMM MPOBOAUTH PACUYEThl IO XUMHUYECKUM
dbopMynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUH C UCIMOJIb30BAaHUEM (DU3UYECKUX
BEJINYMH, XAPAKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: MACCHI,

oO0beMa (HOpMaJILHBIC YCJIOBI/IH) razoB, KOJHNYCCTBA BCIICCTBA, HMCIIOJIb30BAaThb
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CUCTEMHbIE XHMHWYECKHE 3HAHWUS JUIA MPUHATUS PEUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHCHHUEM;

[18-copMHUpOBaHHOCTH YMEHUN TUTAHUPOBATH M BBIMOTHATH XUMUYECKHMA
AKCIIEPUMEHT (ITPEeBpaIlleHHs] OPTraHMYECKUX BEIECTB MPU HArpeBaHUU, MOTyUYECHHE
ATUJIEHA U U3YUYEHUE €T0 CBOMCTB, KAU€CTBEHHBIE PEAKIIUU Ha aJIbJACTH/IbI, Kpaxmal,
YKCYCHYIO KHCIIOTY; JeHaTypauus O€JIKOB IMpH HarpeBaHWM, IBETHHIC PEAKIIUU
O€JIKOB; TPOBOJUTH PEAKIIMM HMOHHOTO OOMEHa, OMNpeNessTh Cpeay BOIHBIX
pacTBOPOB, KAUECTBEHHBIC PEAKIINU Ha CyNIb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA
KaTUOH aMMOHHMS; peIlllaTh KCIEPUMEHTAJIbHBIE 3aa4 10 TemMaM «MeTauib» u
«Hemeranmiabel») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH O€30MACHOCTU TMpHU
oOparieHuy ¢ BENMIECTBAMU U JIAOOPATOPHBIM OOOPYJOBAaHUEM; TMPEICTABISATH
pe3yibTaThl XMMHYECKOTO J3KCIepuMeHTa B (opme 3amucu  ypaBHEHHU
COOTBETCTBYIOIIMX peakiuid U (QOpMyIUpPOBaTH BBIBOJABI Ha OCHOBE JTHUX
pe3yJIbTATOB;

[19-chopmMupoBaHHOCTH YMEHHUS aHAJIM3UPOBATH XUMUYECKYIO
uHpopMalMIO, TMOJIYyYaeMyr0 U3 pPa3HbIX MCTOYHUKOB (CPEICTB MacCOBOM
uHpopmaiuu, cetb IHTepHET U ApyTHE);

[110-chopmupoBaHHOCT, yMEHMI CcOOJNIOAATh TpaBUJia HAKOJOTHUYECKHU
IEJI€CO00Pa3HOT0 TOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIENISIX
COXpPAaHEHHUSI CBOETO 3JI0POBbSl U OKPYXKAIOLIEH MNPUPOTHON Cpe/bl; YUUTHIBATH
OMAaCHOCTh BO3/ICUCTBUS HAa KUBbIC OPraHU3MbI OMPE/ICICHHBIX BEIIECTB, IOHUMAs
CMBICJI TIOKa3aTeNs IPeAeIbHOM T0MyCTUMOW KOHIIEHTPALIUH;

[T111-g1s oOydaromuxcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBBSI:
c(hOpMHUPOBAHHOCTH YMEHHSI IPUMEHSATH 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOAaX
MIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHU;

[112-g1s1 cnenplX W cAa0OBHIAIIMX OOyYaroluxcs: CPOPMUPOBAHHOCTH
YMEHUS UCTIONB30BaTh peibeHO TOUCUHYIO cucTeMy o0o3Hauenuit JI. bpaitns nis

3alUCH XUMUYECKUX (GOPMYIL.

5. COAEP) KAHUE YYEBHOI'O ITPEAMETA
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HaumenoBanue
pa3aeaoB U TeM

Copepxxanue y4yeOHOro Mmartepuana W (oOpMbI OpPraHM3aLUHA
AesITeIbHOCTH 00YYa0LHXCS

Paznen 1. OcHOBBI CTPOEHUsI BelllECTBA

Tema 1. CTpoenue
aTOMOB XHMHY€CKHX
3JIEMEHTOB M
npupojaa
XHMHYECKOii CBA3M.
OcHoBHOE€
coJiep:KkaHue.

Bewecmeo. Amom. Monexkyna. Xumuyeckuii snemenm. Annomponus.
CoBpemeHHass Mojenb CTpoeHus aroma. CHUMBOJIHYECKUH S3BIK
XUMHUH. XUMUYECKUH 3JIEMEHT. DIEKTPOHHAsE KOHGUTypalus aToma.
Knaccupukamuss XUMHYECKHX DJIEMEHTOB (s-, p-, d-dJI€MEeHTHI).
BanenTtHole 3nekTpoHbl. BaneHTHOCTB. DIeKTpoHHas mpuUpoja
XUMHUYECKON CBA3U. DJIEKTPOOTPULATENBHOCTh. Buabl XuMU4ecKon
cBA3M (KOBaJeHTHAas, HOHHAs, MeTa/lInyeckasi, BOJOpOJHAs) U
CIIOCOOBI €€ 00pa3oBaHMUs.

Camocmoamenvnaa pavoma Ne 1. PemieHne pacuyéTHBIX 3a/1a4 HA
YCTAHOBJIEHHE CBSI3U MEXKAY CTPOEHHMEM aTOMOB XMMHYECKHX
3JIEMEHTOB M MCIO0JIb30BaHNEe XUMHYECKOH CHMMBOJINKH.

Pemenue 3amanmii Ha HCIIOJIB30BAaHME XHUMHUUYECKOW CHMBOJIMKA H
Ha3BaHUU COEJUHEHUN MO HOMEHKJIAType MEXIyHapOJHOTO CO3a
TEOPETUYECKON U MPUKIAJHON XMMHUHU U TPUBUAJIbHBIX HA3BAHUM IS
COCTaBIICHUS XUMHYECKHX (OpMya ABYXaTOMHBIX COEAMHEHUU
(okcHum0B, CyIh(GUAOB, THAPUIOB U T.II.) U JPYTHUX HEOPTaHMUYESCKHX
COEAMHEHUH OTACIBbHBIX KIIACCOB.

Tema 2.
Iepuoguvecknii
3aKOH W Ta0Jauna
JI.A. MenaejieeBa

Qusuyeckuui cmvicn Ilepuoouueckoeo 3axkona [.U. Menoeneesa.
3aKOHOMEPHOCTH HW3MEHEHUS CBONCTB XHMHUYECKHUX 3JIEMEHTOB,
00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIOKEHUEM XHMHYECKOro 3yieMeHTa B llepumoanueckoi cucreme.
MupoBo33peHueckoe U Hay4yHoe 3HaueHue [lepuoandeckoro 3akoHa
H.N. Menneneea. [Ipornossr .M. MenneneeBa. OTKphITHE HOBBIX
XHMUYECKHX DJICMCHTOB.

Pa3gen 2. Xumuieckne peakumuu

Tema 1. Tunsi
XHMHYECKHX
peakuuii

Knaccugukayus u munvl  Xumuueckux peakyuu ¢ yuacmuem
Heopeanuueckux eewjecmg. (COCTaBIEHUE ypaBHEHUN peakuui
COCJIMHEHUS, DPA3JOKEHMs, 3aMelIeHUs, OOMeHa, B T.4. peakuuiu
TOPEHUs], OKHCIICHHUA-BOCCTAHOBIICHUSA. YPaBHEHHUS OKUCICHUSA-
BOCCTAHOBJICHUS. Crenenb OKHCJICHUSI. Oxucnurens "
BocCTaHOBUTENb. (COCTaBI€HHME M YpaBHUBAHHME OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PpEAKLU METOJOM 3JIEKTPOHHOro OasaHca.
OKHCIUTENBHO-BOCCTaHOBUTEIbHBIE peakuuu B IIPUPOLE,
IIPOU3BOACTBEHHBIX NPOLECCAX U KU3HEAEITEIBHOCTH OPTraHU3MOB.

Camocmoamenvnan padoma Ne 2. BplnojJiHeHHe PacYeTHBIX
3aJlaHUil 110 YPABHEHUSIM XUMHYEeCKHUX peakuuii. KomnuecTBeHHbIE
OTHOLIEHUS B XUMHH. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMUU
Y pacyeThl [0 YpaBHEHUAM XUMUYECKUX peakiuil. Moib kak eluHuIa
KOJIMUECTBA BelecTBa. MomsipHas Macca. 3aKOHbI COXPAHEHHUSI MacChl
u oHepruu. 3akoH ABoragpo. MousapHbli  00BEM  Tra3oB.
OtHocuTenbHasl IUIOTHOCTH Ta3oB. PacueTel 10  ypaBHEHUSAM
XUMHYECKMX peakUMid C HCIOJIb30BAHMEM  Macchl, o00bema
(HOpMaJbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA.

Tema 2.
DJIEKTPOJIMTHYECKASA
AUCCOLMALMSA U
HOHHBIA 00MeH

Teopus asnexkmporumuyeckot ouccoyuayuu. Honwl. dnexmpoaumel,
Heanexmpoaumyl. Peakunn noHHoro oomena. CocraBieHUE peakIHii
MOHHOTO OOMEHa MyTeM COCTaBJICHHSI MX MOJHBIX M COKPAIlEHHBIX
WOHHBIX YypaBHEHUI. KHCIOTHO-OCHOBHBIE peakuuu. 3aJaHus Ha
COCTaBJICHUE MOHHBIX peakuuid Teopus  ANEKTPOJUTUUYECKON
quccounanmu.  MoHbl.  DJIeKTpOJIUTHI, HEIIEKTPOIMTHI. Peakuun
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noHHoro obOmena. CocTaBlieHUE peakiHii MOHHOTO OOMEHa MyTeM
COCTaBJICHUS WX IIOJTHBIX M COKpAIICHHBIX HMOHHBIX YpaBHEHUH.
KI/ICHOTHO-OCHOBHBIG peaKI_II/II/I. 3a11aH1451 Ha COCTABJICHUC HNOHHBIX
peaKIui.

Camocmoamenvnan paboma Ne 3. DJIEKTPOJMTHI W He
3JjieKTpoJiuThl. WccienoBaHue THUIOB XHUMHMYECKHMX PeaKIuii.
HccnenoBanue TUIOB (IO COCTaBYy U KOJIMYECTBY HCXOAHBIX U
00pa3yIoUIMXCsl BEIIECTB) W MPU3HAKOB XMMHUYECKHUX peakuil.
ITpoBenenue peakuuii MOHHOTO OOMEHA, ONIPEAEIEHUE CPEABI BOJHBIX
pacTBOPOB. 3aJaHus HA COCTABIICHNE MOHHBIX PEAKIIHM.

Paznen

3. CTpoeHHe H CBOMCTBA HCOPraHnvdeCKMUuX BCIICCTB

Tema 1.
Knaccupuxauus,
HOMEHKJIATypa "
CTpoeHue
HEOPraHu4ecKux
BellleCTB

Knaccugpuxkayus, Homenknamypa u cmpoenue HeOp2aHUYecKux
sewecms. llpeamer Heopranwdeckod xwmmud. Kiaccudpukanus
HEOpraHuueckux BemecTB. IIpocTble ¥ ClIOXKHBIE BeIECTBA.
OCHOBHBIE KJIaCcChl CJIOKHBIX BEIIECTB (OKCHUIbL, THUIPOKCHUIBI,
KUCJIOTBI,  CONM). B3auMoCBA3b  HEOPraHMYECKUX  BEILECTB.
ArperaTHble cOCTOsIHMS BellecTBa. Kpucramimueckue u amopgHbie
BellecTBa.  Tumbl  KPUCTAUIMYECKUX  peIIeTOK  (aTOMHas,
MOJICKYJISIpHAs, HOHHAS, MeTaJuTn4decKast). 3aBUCUMOCTh (PH3HUUECKUX
CBOMCTB BEIECTBA OT TUIA KPUCTAINYECKOHN peleTK. 3aBUCUMOCTb
XUMHUYECKON aKTUBHOCTH BEIIECTB OT BUAa XMMUUYECKOH CBS3H U THUIIA
KpUCTaNIN4ecKoi pemeTku. [IpuunHbl MHOrooOpasus BEIIECTB.

Camocmosamenvnaa paooma Ne 4. PeuieHue 3aJaHuili 1o
KIaccu(puKkaumu, HOMEHKJAType U XUMHYEeCKMM ¢opmyJiam
HEOpraHM4vecKux BemlecTB. HomeHknaTypa HEOPraHMYECKUX
BEIIECTB: Ha3BaHUE BEIIECTBA MCXOMAS M3 UX XUMHUYECKOU (PopMyIibl
WIA COCTaBJICHHEC XHMHYECKOW (OPMYJIBI HCXOIS W3 Ha3BaHUs
BemiectBa 1o MexayHapoanoit (MIOITAK) wnu TpuBHanbHOU
HOMEHKJIaType. Permenne npakTHaecKkux 3ajaHuii 110 KJIacCu(UKAIIAH,
HOMEHKJIAType U XUMHUYECKUM (hopMyIaM HEOPraHHYECKHUX BEIECTB
pa3IMyYHbIX KJIACCOB.

Tema 2. Pu3uko-
XMMHYECKHEe
CBOMCTBA
HEOPraHU4ecKuX
BellleCcTB

H3zyuenue uzuueckux u XumMuueckux Ce0UCME Memaniio U ux
Cnocob08 NoyueHus.

Mertannpl. 3HaueHHEe METAIJIOB W HEMETaUIOB B MPUPOAE U
JKU3HEJEATENIbHOCTH YeJioBeKa U opraHuzMoB. Koppos3us merasios:
BUJIbI KOPPO3UH, CTIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UH.

H3yuenue ¢husuueckux u Xumuyeckux c0UCME HeMemaniios U ux
€cnoco606 noyyeHus.

Hemeramnsl. Tunumuneie cBoiictBa HemeramwioB [V— VII rpynm.
Knaccupukanmuss u  HOMEHKJIATypa COEAMHEHHH HEMETaJlIOB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IIPUPOJIE.

OnpedeﬂeHue XUMUYECKUX CEOLCME HeopeaHu4yeCcKux seuecme.
3aKOHOM€pHOCTI/I B H3MCHCHUH CBOMNCTB MPOCThIX  BCHICCTB,
BOJOPOAHBIX COCHHHCHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB.

Koumponvnan  paboma  Nel. CrpoeHme W CBOMCTBa
HEOPraHN4YeCKHX BellecTB.

Tema 3.
Nnentuduxanus
HEOPraHM4YeCcKHX

Camocmoamenwvnvie  paoomer  Ne5, 6. HWnenrudpuxanus
HEeOpPraHu4ecKuXx BelecTB. PeneHne skcrepuMeHTaIbHbIX 3a/1a4 110
XMMHUYECKHM CBOMCTBAM METAJIJIOB U HEMETAJLIOB, 10 PAaCIIO3HABAHHIO
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BelIeCTB

Y TIOJIYYEHUIO COSAMHEHUN METANIOB U HEMETAJUIOB.
WNnentuduxanuss HeOpraHMYECKUX BEIIECTB C HCIOJIb30BaHUEM HX
(U3UKO-XUMHUYECKUX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIIUH.
KauecTBenHnble peakuuu Ha cynbdar-, KapOOHAT- U XJIOPUJI-AHUOHBI,
Ha KATHOH aMMOHHUSI.

Camocmoamenvhnvie padomer Ne7, 8. CocraBjieHHe ypPaBHEHM
XHMHUYECKHX peakuui. YpaBHEHHMS XHMMMUYECKUX PpEaKkUud C
Y4aCTHEM IPOCTHIX U CIIOKHBIX HEOPraHWUYECKHUX BEILIECTB: METAJJIOB
M HEMETaJJIOB; OKCHIOB META/UIOB, HEMETAJIOB M aM(OTEPHBIX
AIIEMEHTOB; HEOPraHWYEeCKUX KHCJIOT, OCHOBaHMN M aM(pOTEpHBIX
TMJIPOKCHJIOB; HEOPTraHMYECKHX COJIEH, XapaKTepU3YIOUIMX HX
CBOICTBA.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOIICTBa, cCOCTaB, TMOJy4YyeHHe | Oe30MacHOe HCIIOJIb30BAHUE
BOKHEUIIMX HEOPraHWMYECKHX BEIIECTB B OBITY U TNPAKTHYECKOIl
JIEeATEIbHOCTH YEJIOBEKA.

Paznen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKHUX BelIeCTB

Tema 1.
Knaccupurkauus,
CTpOeHue 1
HOMEHKJIaTypa
OpPraHHYecKuX
BeIleCTB

Bseoenue. Ilpeomem, mecmo u 3HaueHue Op2aHU4eCKOU XUMUU 6
cucmeme eCmecmeeHHbIX HayK.

ITostBneHME M pa3BUTHE OPraHUYECKON XUMHUH KaK HAYKH.
XHUMHYECKOE CTPOEHHUE KaK MOPSII0K COETUHEHHSI aTOMOB B MOJIEKYJIE
COIIaCHO MX BaJEHTHOCTH. (OCHOBHBIE TOJOXEHUS TEOPUHU
XUMHUYECKOI'0 CTPOCHUS OpraHnyeckux coenqunenuii A.M. bytieposa.
VYriuepogHslii  CKEJIET OpraHUMYecKOM MOJIEKYJbl. 3aBUCHUMOCTH
CBOICTB BEILIECTB OT XUMHUUYECKOIO CTpOeHUsl MojeKky. M3omepus u
U30MEDBI.

[Tonsatne o QyHkumoHanpHOM Tpymme. Paaukan. [lpuHImIE
KJaccu(UKalM  OpPraHMYeCKUX COeAMHEHHUil. MexayHapoaHast
HOMEHKJIaTypa W [PUHIUIBI HOMEHKJIATypbl  OpraHMYECKHX
coequHenuil. Ilonsatne 00  a3oTcogepKallMX  COEIUHEHHUSX,
OMOJIOrMUYECKH aKTUBHBIX BelllecTBax (yrieBojax, jkupax, Oeikax u
Jp.), BBICOKOMOJIEKYJISIDHBIX COEIUHEHUSAX (MOHOMEp, IOJUMeEp,
CTPYKTYPHOE 3BEHO).

Camocmoamenvnaa paboma Ne 9. CocraBjieHHe HOMEHKJIATYPHI
BelllecTB 1Mo ux ¢opmyJie, cocrtaBiaenne GopMyJibl BelIeCTB MO UX
Ha3BaHMI0. HoMeHKIaTypa OpraHMYecKUX COCTUHEHHH OTAENbHBIX
KJIacCOB  (HACBIIICHHBIC, HEHACBHIINICHHBIE W  apOMAaTHUYECKHUE
YTIEBOAOPOABI, CIIUPTHI, (DEHOIBI, ATbIETHIbI, KETOHBI, KAPOOHOBBIE
KHUCJIOTHI U Jp.) COCTaBIICHUE MOJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX
(dbopMyI1 OpraHMYECKUX BEIIECTB OTICNIBHBIX KJIACCOB, UCTIOIb3YS HX
Ha3BaHUsI [0 CHUCTEMATHYECKOW W TPHUBUAIBHOM HOMEHKJIATYPE
(oTUieH, aueTWwieH, TIuuepuH, (eHon, dopMmanpierui, yKcycHas
KHCJIOTA, TJIUIIHH).

Camocmoamenvnan paboma Ne 10. Pacdyersl mnpocreiimen
¢Gopmyabl opranmuyeckoil MoJiekyJbl. Pacuersl npocrteimen
(bopMyIIbI OpraHNYECKON MOJIEKYJIIBbI, HCXO/I U3 JIEMEHTHOTO COCTaBa

(B %).

Tema 2. CBoiicTBa
OpPraHHYecKux
coeIMHEeHH I

Qu3uKo-xumuyeckue CceolUCmea NpeodeibHbiX U  HenpeoelbHbIX
Y211e8000p000s.

OcobenHocTu KinaccupUKalMd U HOMEHKIATYphl BHYTPH KIIacca;
TOMOJIOTHYSCKUN psa U oOmas Gopmyna; m3omMepus; (hU3NUECKUE
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CBOICTBa; XUMHYECKHE CBOHCTBAa; CIOCOOBI TMONy4YEHHUs): —
npeleibHble YIIEBOAOPOAbl (alKaHbl M IMKJIOANKaHbl). ['opeHue
MeTaHa Kak OJUMH U3 OCHOBHBIX HMCTOYHHUKOB TeIUla B
MIPOMBIIIIEHHOCTH M ObITY. CBOHCTBa MPHUPOJHBIX YTIEBOIOPOAOB,
HAaXO0XJICHHE B TMPUPOAC W NPUMEHEHHE aJKAaHOB; HEIpeaeTbHbIC
(anKeHbl, aJKWHBI U AJKaJAUEHBI) U apOMaTUYECKHE YIJIEBOJAOPOIbI.
['openue aneTuiieHa Kak HCTOYHUK BBICOKOTEMITEPATYPHOTO TUIAMEHU
JUTSL CBAPKU U PE3KU METAIIJIOB.

Dusuko-xumuueckue ceoticmea KUCTIOPOOCOOEPAHCAUUX u
A30MCO0EPHCAUUX COeOUHEHUII.

OcobeHHOCTH KiIacCU(UKAMM W HOMEHKJIATYyphl BHYTPH KJIacca;
TOMOJIOTHYECKHA psn U oOmas (opmyna; nsomepus; U3HUIESCKUE
CBOICTBA; — KUCIOPOCOIEPIKAIIIE COSTUHEHHUSI (CITMPTHI U (PEHOJIBI,
KapOOHOBBIE KHUCJIOTHI U J(PUPHI, aIbJAECTUABI U KETOHBI, >KUPBI,
VIIEBOMABI); —  a30TCOAEpKAallhe  COSAMHEHUs (aMUHBI U
AMUHOKHCIIOTBI,  Oenku). BBICOKOMONEKYJISIpHBIE  COEIMHEHUS
(cuHTeTHYECKHME W OMOJOrMvecKku-akThBHBIC).  [IpakTHueckoe
MPUMEHEHWE JTHJICHIJIMKOJS, TiMiepuHa, ¢enona. llpumeHeHue
dbopManpaeruia, aneTanbIernia, yYKCyCHOM KHCIOThL. MplUla Kak
COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moromue CBOMCTBa MbLIa.
Monomep, noaumep, CTpyKTypHoe 3BeHO. llonumepusamus stuneHa
KaK OCHOBHO€ HAIPaBJIEHUE €0 MCIIOIb30BAHMSL.

Camocmoamenvnan paboma Ne 11. CocraBjieHHMe ypaBHEHUH
XHMHMYECKHX Ppeakuuid OpraHuvyeckux coeaumneHumid. CBolicTBa
OpPraHMYECKUX COCIMHEHMH OTIENIbHBIX KJIACCOB (TpUBHAIBHAS U
MEXIyHapoAHas HOMEHKJIAaTypa, XMMHYECKHE CBOICTBa, CIOCOOBI
MOJIyYEHUs1): TIpe/ieTbHbIE (aJKaHbl U IIUKJIOAJIKaHbl), HEMPEAEIbHbIE
(aNKeHbl, aJKUHBI U ANKAJUEHbI) U apOMaTHYECKHE YTIEBOIOPObI,
COHUPTHl U (EHOINbI, KapOOHOBBIE KHCIOTHI U A(HUPHI, ANbACTUABI U
KETOHbl, AaMHMHBI WM  AMUHOKHUCIIOTBI,  BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS. 3aJaHusl Ha COCTABJICHUE YPABHEHUH XUMHUECKUX
peakuuil ¢ y4JacTHeM OpraHMYeCKHX BEIIECTB Ha OCHOBAaHUU HX
COCTaBa U CTPOECHHMSI.

Camocmosamenvnaa paooma Ne 12. llonydyeHue ITWIEHA U
H3y4YeHHe ero cpoiicTs. [IpeBpaleHus opraHnYecKux BELECTB MPU
HarpeBaHuu. MoenupoBaHue MOJIEKYJT 1 XUMHUYECKHUX MpeBpalieHui
Ha IIpUMeEpE 3TaHa, STUJICHA, alleTUIIEHA U Jp.

Camocmosamenvnaa paooma Ne [3. OnpenejieHue CBOWCTB
opraHnvyeckux coeguHeHuii. CocTaBJIeHHE CXEM peakUuil (B ToM
qucie 1o IIPEUI0KECHHBIM LENIOYKaAM IpeBpalleHui),
XapaKTEPU3yOLUX XUMHUUYECKHE CBOIICTBa OpPraHUYECKUX
COEJIMHEHUH OT/JeNIbHBIX KIACCOB, CIIOCOOBI UX MOJIy4YEHUS U Ha3BaHUE
OPraHUYECKUX COCAUHEHUH 110 TPUBUAIBHOM WJIM MEXIyHapOIHON
CUCTEMATHYECKOM HOMEHKJIIATYPE.

Tema 3.
Nnentuduxanus
OpPraHuYecKux
BeIlleCTB, HX
3HAYEHHE U
NnpuMeHeHUe B
OBITOBOM M
NMPOU3BOJACTBEHHOM

buoopeanuueckue coeounenus. Ilpumenenue u 6uonocuveckas poiv
yeneeo0os. OKHCIICGHHE YTJIEBOJAOB — HCTOYHHK DHEPTHUU JKUBBIX
opraam3moB. OO0nacTH TPUMEHEHHUS aMUHOKHUCIOT. I[IpeBparieHus
OCNIKOB THUINM B oOpraHu3Mme. buomormdeckne (QyHKIUU OCIIKOB.
buonornueckue ¢yHKuuu XkupoB. Poib OpraHmveckoil XUMHH B
pelIeHru TpoOIeM MUIIEBOM 0€30MMacHOCTH.

Ponv opeanuueckou xumuu 6 pewtenuu npoodiem dHepeemudeckoll
bezonacHocmu, 6  pazeumuu  MeOUUUHbl,  CO30AHUU  HOBbIX
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ACATECIbHOCTH
YeJI0BEKa

Mamepuanos, HOBbIX UCMOYHUKOE JHEpauu  (al1bmepHamueHble
ucmounuxu s1epauu). OnacHOCTbh BO3CHCTBUS HA KUBbIE OPIraHU3MbI
OpPraHWYEeCKHX BEIIECTB OTIEIbHBIX KIJAcCOB  (YIJIEBOJIOPOMbI,
CHUPTHI, (HEHOJIBI, XJIOPOPraHUUYECKUE MPOU3BOAHbBIC, ANbAETHABI U
JIp.), CMBICJI MTOKa3aTeJs NPeIeIbHO IOMYCTUMON KOHIICHTPALIMH.

Koumponvnasa paooma Ne 2 no pasaeay 4. CTpoeHue u CBOCTBA
OPraHHYecKHX BellecTB

Paznen 5. KuneTtudeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS

XUMHUYECCKHUX peammifl

Tema 1. Cxopoctb
XHMHYECKHX
peaxkumii.
XumMHu4yeckoe
paBHOBecHe

Cropocmb xumuueckux peakyuii. CKOpOCTb peaKIiH, €€ 3aBUCUMOCTb
OT Ppa3NUYHBIX (PAKTOPOB: TPHUPOJBI PEATHPYIOIIUX BEIIECTB,
KOHIEHTPALlUU pPEearupyrollux BEIIeCTB, TEMIIEpaTypbl U IUIOLIAAU
peaknMoHHON moBepxHOCTH. TemaoBbie 3(PQEeKTbl XUMUYECKUX
peakiuil. DK30-U SHAO0TEPMHUUECKHE, PEAKIIIH.

Xumuyeckoe pasnosecue. OOpaTUMOCTh peakiuil. XUMHUYECKOE
paBHOBECHE M €r0 CMEIICHHE IMOJ JACHCTBUEM Pa3IMYHBIX (HaKTOPOB
(KOHIIEHTpAIMsl PEareHTOB WM TPOJIYKTOB pEaKIUuH, IaBJICHUE,
TeMIiepaTypa) s CO3/laHUs ONTUMAJbHBIX YCIOBUWA MPOTEKaHUs
xumudeckux npoueccon. [Ipunuun Jle [latense.

Camocmoamenvnan paooma Ne [4. BbluHCIeHHS] CKOPOCTH
XMMHYEeCKHX peakunuid. PemeHue npakTUKO-OPUEHTUPOBAHHBIX
3alaHUi Ha aHanu3 (PaKTOPOB, BIUAIONIMX HA W3MEHEHUE CKOPOCTH
XMMHUYECKOM  peakiud, B T.4. C MO3MLUUH  3KOJIOTMYECKH
1eJ1Ieco00pa3HOr0 MOBEACHHUS B OBITY M TPYAOBOW NESTEIHHOCTH B
LEJIIX COXPAHEHUs CBOETO 3JI0POBbSl M OKpYXKarolled HpUpOAHOIL
CpeJlbl.

Camocmoamenvnaa padoma Ne 15. YcTraHOBJIeHHe XMMHYECKOI0
PaBHOBeCHSI B peakiusiX. PerieHne NpaKTHKO-OPUEHTUPOBAHHBIX
3ajaHuil Ha mpuMeHeHue npuHnumna Jle-llaTenbe A HaAXOXKICHUS
HaIlpaBJICHHUA CMCIICHUA PAaBHOBCCHUSA XUMHAYECKOUI PCaKu U aHaJinu3
(hakTOpOB, BIUSIOMIMX HA CMEIIEHHE XUMHUYECKOTO PABHOBECHSI.

Pa3znea 6. PacTtBopbl

Tema 1. IlousiTue o
pacTBopax

Ilonsmue o pacmeopax. PacTBOopeHHE Kak (HU3UKO-XUMUYECKUI
npouecc. PactBopsl.  CrocoOGbl  MPUTOTOBJIEHUS  PAacCTBOPOB.
PactBopuMocTs. MaccoBast 10715 pacTBopeHHOro BeuniectBa. CMbICI
[IOKa3aTessl MIPeAesbHO  JONYCTMMOW  KOHUEHTpAalMu W €ro
UCTOJIb30BaHUE B OLIEHKE HKOJIOTHYECKOi OezomacHocTu. Perienue
MPAKTUKO—OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHU Ha pPacTBOPHI,
UCTIOJIb3yeMble B OBITOBOW M TPOU3BOACTBEHHOW JESATEIHLHOCTH
YEJIOBEKA.

Tema 2.
HccaenoBanue
CBOIICTB PacTBOpPOB

Camocmoamenvnaa paooma Ne [16. HcciaenoBaHue CBOICTB
PacTBOPOB.

[TpuroroBneHre pacTBOPOB 33JaHHON (MaccoBOM, %) KOHLIEHTPAILIUH
(c IPaKTUKO-OPUEHTHUPOBAHHBIMU BOIIPOCAMH) U OIIPEJEIICHUE CPE/Ib

BOOHBIX paCTBOPOB. Pemenue 3aJa4 Ha IIPpUIroToBJICHUC paCTBOPOB.

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

Tema 1.

Xumus B ObITY M
NMPOU3BOACTBEHHOI
AeATeJIbHOCTH

Xumuss 6 Ovimy u npou3zOOCMBEHHOU OesAMeNbHOCMU Yello6eKd.
Hogeiiiue 10OCTHMXKEHHST XUMHUYECKOM HAyKM W XUMHYECKOH
TEXHOJOTHH. Poiab XuMHM B O0ECIIEUEHHU SKOJIOTHYCCKOM,
SHEPreTUYSCKON M NUIIECBOM 0€30MaCHOCTH, Pa3BUTHHM MEIUIIUHEL
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YeJ0BEKa

[TpaBuia noucka v aHajaM3a XUMUYECKON HH(OPMAIMK U3 Pa3InYHbBIX
UCTOYHUKOB (HaydyHas W YydeOHO-Hay4yHas JHUTepaTypa, CpeICTBa
MaccoBoi uHbopmaImu, ceTh MIHTEpHET).

Camocmoamenvnaa pavoma Ne 17. IlpeacraBieHue pe3yjbTaToOB
peleHus KeiicoB B (popMe MUHHM-I0KJIaAA ¢ mpe3eHTauuei. [Tonck
Y aHAJIU3 KEeMCOB O NPUMEHEHUN XUMUYECKUX BEIIECTB U TEXHOJIOTUI
¢ y4eToM Oyayiiei npodecCHoHaIbHON ACATEILHOCTH.

Hrorosasi koHTpoJibHas pabora Ne3 mo pasgenam S, 6, 7.

6. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA

Ne HaMMEHOBaHUe Pa3/iesioB U TeM BCEro | JIEKIHUsl | CaMOCTOSITeJIbHbIE

n/n padoThI

Pa3znen 1. OCHOBBI CTPOEHUS BELIECTBA

1. Tema 1. CTpoeHrEe aTOMOB XUMHUUYECKUX 1 2
AJIEMEHTOB U MPUPO/IA XUMUYECKOU
cBs3u. OCHOBHOE COAEpIKaHHE.

2. Tewma 2. Ilepuonnueckuii 3aK0H U - -
tabimuma J[.1. Menaeneena

Paznen 2. XumMHuyecKHe peakiuu

3. Tema 1. THUIBI XUMHUYECKHX pEeaKIUU 2

4. Tema 2. DnekTpoauTHdIecKas 2
JIMCCOLIMAIMSL M HOHHBINM 00MeH

Pa3jnen 3. CTpoeHue U CBOMCTBA HEOPraHNYECKHX BelIeCTB

5. Tema 1. Knaccugukaius, HOMEHKIATypa - 2
1 CTPOCHHE HEOPTaHUUECKHUX BEIIECTB

6. Tema 2. ®U3NKO-XUMHYECKHE CBOMCTBA 1 2
HEOPraHWYECKHUX BEIIECTB

7. Tema 3. Unentuduxanms - 6
HEOPraHWYECKHUX BEIIECTB

34 4 30

Paznen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKHUX BelleCTB

8. Tema 1. Knaccuduxanus, crpoenue u 1 6
HOMEHKJIATypa OPraHUYeCKHX BEIIECTB

9. Tema 2. CBoMCTBa OpraHUYECKUX 1 6
COEIMHEHUI

10. Tema 3. Unentudukanust opraHuuecKux - 6
BEILIECTB, UX 3HAYEHUE U TPUMEHEHUE B
OBITOBOI M MPOM3BOICTBEHHOM
JIeATEITIbHOCTH YeJIOBEKa

Paznen S. Kunernyeckue M TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS

XHMHUYECKHX peakumi

11. | Tema 1. CKOpOCTh XUMHUECKUX PEAKIIUH. 1 6
XHUMHUYECKOE PaBHOBECHE

Pa3nea 6. PacTBopbl

12. | Tewma 1. [lonsitue 0 pacTBOpax 1 6

13. | Tewma 2. UccrnenoBanue CBOMCTB - 6
pacTBOPOB

Paznen 7. Xumusi B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJI0BEKa

14. | Tema 1. Xumus B ObITY U

| 6
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HpOHSBOI[CTBGHHOfI ACATCIIBHOCTH
YCJIOBCKaA

46 4 42
15. Hroro 80 8 72

[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 yacos
O0beM 00pa3oBaTEJIbHON MPOrPpaMMbl 80
Oos3aTesbHAsi AyIUTOPHAA yyeOHAsi HArpy3Ka (Bcero) 80
B TOM YHCJIC:
JICKIIWHU 40
MPAKTUYECKHUE 3aHITHUS 40
nabopaTOpPHBIE 3aHITHS Y4eOHBIM TIIITAHOM
HE MIPEAYCMOTPEHO
Camocmosmenvhas paboma ooyuaowe2ocs Y4eOHBIM TIJITaHOM
HE MIPEAYCMOTPEHO
Koncynemayuu Y4eOHBIM IIITAaHOM
HE MIPEAYCMOTPEHO

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

Ocnamem{ocn, CIICIHAJIBHBIX

Ne | HaumenoBaHmue CrielHAJbLHBIX HOMeLIEHHIT 1 . .
N N NMoMeIeHUil ¥ ToOMeIeHUil J1s1
]'[/l'[ MOMCILICHHUH TJIFA CAMOCTOATECIBbHOU paﬁOTI)I o
CaMOCTOSITEJIbHOI PadoThI
YyeOHast ayTuTOpUS JJIs1 IPOBEICHHS 1. ocka yueOHas
3aHSATHUI BCEX BUIOB, TPYIIIIOBBIX U 2. Pabouee mecTo mpernogaBaTens

WH/IMBUAYAIbHBIX KOHCYNbTaMi, TeKymero |3. Kommiekt yueOHoM MeOenn Ha 25
KOHTPOJIS U IPOMEKYTOUHOM aTTecTalMu: | 4ell.

1 414056, ActpaxaHckas o0nacTb, ropoackoil |4. Harnsiaabele nmocoOust
OKpYT ropoj AcTpaxaHsb, 5. IlepeHOCHOI MyJIBTUMEIUINHBII
r. AcTpaxasb, KOMIUIEKT (IIPOEKTOP, SIKPaH)
yn. Tarumesa, crpoenne 18a/l, 49,0 kB.m., |6. JlocTyn k nHGOPMAITMOHHO-
1 stax, momemnierne Ne 18 KOMMYHUKAIMOHHOU ceTH «HTEepHEeT»
[Tomemienue 11si CaMOCTOSATEIIBHOM 1 1. KomruiekT yueOHo# mebemu Ha 50
) BOCIHUTATEIHHOU PabOTHI: Yell.
414056, ActpaxaHckas 001acTh, TOPOACKOH |2. KoMIieKkT yaeOHO-HaTIITHBIX
OKpYT ropoj AcTpaxaHb, nocoouit
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r. AcTpaxass, 3. Komnetoreps! - 8 miT.
yi. Tatumesa, crpoenue 18a/l, 221,1 kB.M., |4. CranoHapHbIA MyJIbTUMEAUHHBIN
2 stax, nomernienue Ne 7 KOMIUIEKT (IIPOEKTOP, FKPaH)
5. octyn k nH(pOpMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON CEeTH
«HHTEpHET»

7.2. Pekomenoyemasa numepamypa
@) OCHOGHAA yueOHas numepamypa:

1. Aadunorenosa, M. B. Xumus: y4eOHUK U MPAKTHUKYM JUIsI CPEITHETO
npodeccuoHanbHoro oopazosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonkoB. — 2-e u3 ., ucnp. u gon. — Mocksa: U3narensctBo Opaiit, 2022. — 291
C.

2. T'abpuensu O.C. Xumus 10 knacc. (ba3osiit yposens)/ ['abpuensu O.C.,
OctpoymoB WU.I'., CnagkoB C.A.— 4-e u3x., crep. — M.: «IIpocBemienuey, 2023.
— 128 c.

3. l'abpuensa O.C. Xumus 11 knacc. (bazossiit ypoBensb)/ I'abpuensn O.C.,
OctpoymoB U.I'., CnagkoB C.A.— 4-e uzn., crep. — M.: «IIpocsemenuey, 2023.
— 128 c.

4. Huxonwckuii, A. b. Xumusi: y4eOHUK U MPAKTUKYM [JIsi CPEIHETO
npodeccronansHoro oopazosanus / A. b. Hukonbckuit, A. B. CyBopoB. — 2-¢ u3n.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 507 c.

5. Pyms3utuc, I'. E. Xumus: 6a3oBslii ypoBeHs: yuebnuk / I'. E. Pymsutuc,
®. I'. ®enpaman. — 2-e usg., crep. — Mocksa: [Ipocsemenue, 2025. — 336 ¢. —
ISBN 978-5-09-121347-8. — Tekct: »3aekTpoHHbIM // JlaHb: 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/473036

0) OonoiHumenvHas yueonan 1umepamypa:

1. baunos, JI. H. Xumusa: yue6nuk ans CIIO / JI. H. bnunos, U. JL
[Tepdunona, T. B. CokonoBa. — 2-e usn., crep. — Cankr-IletepOypr: Jlans, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Tekct: snexTpoHHbld // JlaHb:
eKTpoHHO-OubMoreunas cucrema. — URL: https://e.lanbook.com/book/167183

(mara obpamenus: 14.10.2022). — Pexxum nocrtyrma
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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,

20




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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