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IMosicHuTeIbLHAS 3aMUCKA
Jlannasi pabGouasi mporpaMMa COCTaBJIeHAa B COOTBETCTBHH C TPEOOBAaHUSAMH CIIEAYIOIIUX
JOKYMEHTOB:

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoii
denepannn»

2. OepnepanbHBIH TOCYAApPCTBEHHBIM 00pa30BaTEeNbHBIA CTaHAAPT CPEIHEro OOIIero
oOpaszoBanusi, yrBepkiaeHHoOro Ilpmkazom MunucTtepcTBa 00pa3oBaHUS W HAyKU
Poccuiickoit ®eneparuu ot 17.05.2012 1. No 413 (¢ u3BMEHEHUSIMHU TOTIOTHEHUSIMH ).

3. Ilpuka3z Munnpocsemenus ot 20.05.2020 Ne 254 «O06 yrBepxkacaun (enepaabHOTO
nepevyHs y4eOHWKOB, JOIMYIICHHBIX K HCIIOJIB30BAaHUIO MPH PeaTu3alliil MMEIOIINX
rOCYJapCTBEHHYIO aKKPEIUTAINI0 00pa30BaTeIbHBIX MPOTPAMM HAYaJIbHOTO OOIIETo,
OCHOBHOTO  0O0mIero,  cpeaHero  oOmero  0oOpa3oBaHUS  OpraHU3AIMIMH,
OCYIIECTBISIOMIMMH 00pa30BaTENbHYIO ACATEIBHOCTEY C N3MEHEHHSIMHU.

4. TlpumepHasi OCHOBHOHM 0Opa3oBaTeibHasi MporpaMMa cpemHero olmiero oopa3oBaHus,
07100peHHON perieHueM (eaeparTbHOr0 Y4eOHO-METOJUYECKOTO OOBEIUHEHUS I10
obmemy obpazoBanuio (IIpotoxos 3acenanus denepanbHOrO y4eOHO-METOIUIECKOTO
00bemHeHus 1Mo obmemMy oopazoBanuio ot 28.06.2016 r. No 2/16-3).

5. KoHnenmms mpemnoiaBaHusi XUMHH.

OcnHoBHas o6pazoBatenpHas mporpamma COO MOY «Ycoropckas COII ¢ YUOIT».

o

7. TlonoxxeHnue o pa3paboTKe M yTBEPXKJIEHUU pabourx MpOrpaMM y4eOHBIX MpPEIMETOB,
kypcoB MOV «Ycoropckas COI ¢ YUOII».
8. Xwumus : pabouas nmporpamma : 6a3oBbii ypoBeHb : 10—11 xmaccsl / H. E. Ky3nenona, H.
H. I'apa. — M. : Benrana-I"pad, 2017.
[Iporpamma u3smenena u gpomnoiHeHa B cooTBeTcTBUM ¢ POIT OOO B YacT MJIaHUPYEMBIX
PE3yNIbTAaTOB U COACPIKAHMUSL.

Hacrosimas pabouast mporpamma pacKpbIBaeT cojepxaHue OOydyeHUs XUMHH y4alluXcs
10—11 xmnaccoB o0mieoOpa3oBaTeIbHBIX OPraHU3aIuii Ha 6a30BOM YpOBHE.

OcHoBHbIE 1eau u3ydyenusi xumuu B 10—11 kiaccax.

1. CucremMHOEe U CO3HATEIbHOE YCBOEHHE OCHOBHOTO COJEpXaHUS KypCOB XHUMHH,
CHOCOOOB CaMOCTOSITEIBHOTO TMOJy4yeHUs, MepepaboTKu, (YHKIMOHAIBHOTO M TBOPYECKOTO
MIPUMEHEHHSI 3HAaHUM, HEOOXOAUMBIX JUIsl IOHUMAaHKS HAyYHON KapTUHBI MUpA.

2. PackpbiTHEe poJIM XMMHM B TO3HAHUU MPUPOJB U €€ 3aKOHOB, B MaTepHAILHOM
ofOecrie4eHUy Pa3BUTHUS IMBUIM3ALMUKA U TOBBIIMICHUH YPOBHS KU3HU OOIECTBA, MOHUMaHUE
HEOOXOIMMOCTH IIKOJIBHOTO XMMHUYECKOTO OOpa3oBaHHUS Kak d3JeMEHTa OOlIed KYJIbTypbl U
OCHOBBI KU3HE00ECTIEUeHH S YeTI0BEKa B YCIOBUAX YXYALICHUSI COCTOSHUS OKPYXKAIOUICH cpebl.

3. PackppiTue YHMBEPCAIbHOCTH U JIOTUKHA €CTECTBEHHOHAYYHBIX 3aKOHOB M TEOpHH,
npolecca MO3HAaHUS TPUPOAbI W €ro BO3BBIIIAIOIIETO CMBICIA, TECHOW CBS3W TEOPUU U
MPAKTUKH, HAYKW U TIPOU3BOJICTBA.

4. Pa3BuTHe uWHTepeca M BHYTPEHHEW MOTHBAIMM YyYAIlUXCS K HM3YYCHHIO XUMHH, K
XUMHUYECKOMY MO3HAHUIO OKPYKAOIIET0 HAC MUPA BEIIECTB.

5. OBnageHue METOAOJIOTHEM XHMHYECKOTO IIO3HAHMS W MCCIIEOBaHUS BEILECTB,
YMEHHUSIMH XapaKTepU30BaTh U MPABUIHHO HCIOJIb30BaTh BEIIECTBA, MATEPHAIBI U XUMUYECKUE
peakiuu, OOBSICHATh, NPOTHO3UPOBATH M MOJETUPOBATH XHMHYECKHUE SBJICHUS, pEIlIaTh
KOHKpETHBIE TTPOOJIEMBI.



6. BpipaboTka yMEHUIl M HaBBIKOB pELICHUS XUMHUYECKHX 3a7ay pa3jIUYHBbIX THUIIOB,
BBITMIOJIHEHUST  JTAOOPATOPHBIX ~ ONMBITOB W TPOBENEHHS IMPOCTBHIX  AKCHEPUMEHTAIBHBIX
WCCIICIOBAaHU, MHTEPIPETALNN XUMHUECKUX (OPMYI U ypaBHEHUN U ONIEPUPOBAHHS UMHU.

7. BHeceHue 3HAUMMOro BKJIaAa B (HOPMUPOBAHHME IEIOCTHOM KAPTHHBI IMPHPOJIBI,
Hay4YHOTO MUPOBO33pPEHMS], CACTEMHOTO XUMUYECKOTO MBIIIJIEHUS, (JOPMUPOBAHUE HA UX OCHOBE
T'YMaHUCTUYECKUX [IEHHOCTHBIX OPUEHTHUPOB M BHIOOPA )KU3HEHHON TIO3UIINH.

8. ObecrnieueHre BKIaAa y4eOHOTO TpeaMeTa XHMMHH B JKOJOTHYECKOe O0pa3oBaHHE W
BOCIIUTAHUE XUMUUYECKOMU, IKOJIOTUIECKON 1 OO KyJbTYphl YUaIIHXCS.

9. Hcnonb3oBaHME BO3MOKHOCTEM XMMHUU KaKk CpEACTBA  COLMAIM3ALMM U
WHJUBUAYAIBHOTO Pa3BUTHUS JIUYHOCTH.

10. Pa3Butue cTpemJeHHMs Yydaluluxcsd K MPOJOJDKEHUI0 E€CTECTBEHHOHAYyYHOIO
00pa30BaHUs U aJjalTalluy K MEHSIOIIUMCS YCIOBHSIM KU3HU B OKPY)KAIOILIEM MUPE.



O01mas xapakTepucTHKa npeaMera.

W3yuenne Kypca XUMHH Ha YPOBHE cpenHero oOmiero oOpa3oBaHUS HAYMHACTCA C
opranunveckoit xumuu B 10 kimacce u npojospkaeTcs nuzydeHueM oomer xumuu B 11 kacce.

Ha mnpoTsskeHMH Bcero wu3ydeHHS KypCOB OPraHMYecKOW W 0coOeHHO oOmed wu
HEOPraHUYeCKOH XUMHUU OCYIIECTBIISICTCS Pa3BUTHE M OPOPMIICHHE CHCTEM 3HAHUH O BEIECTBE
XAUMUYECKOH pPEaKIUUu M TEXHOJOTMH KaK HEOOXOIMMOM YCIOBHU CHCTEMHOTO YCBOCHHS H
(GYHKIMOHATLHOTO IPUMEHEHHUS 3HAHH, (POPMHUPOBAHUS €CTECTBEHHOHAYYHON KapTUHBI MHUpA
MUpPOBO33peHus. [Ipm wW3ydeHMM HITOro wMarepuana UAET TOCTOSIHHOE oOpaimieHne K
XAMUYECKOMY OKCIEPUMEHTY M K pEIICHUI0 XHMHUYECKHX 3aJad. ITO CHocoOCTBYeT
MIPEBPAIEHUI0 TEOPETHUYECKNX 3HAHWWA B YOEXKJEHHs, B CPEACTBO NAIBHEHIIETr0 IMO3HAHUS
XUMHH U (POpMHUPOBAHUST HEOOXOAUMBIX OOIIEYdEOHBIX U MTPEIMETHBIX YMEHUH.

3HauuTeNbHBIH O00BEM yueOHOro marepuasa B O00OMX Kypcax OTBEAEH OJIOKY
MPUKIAJTHON XWMHUHU, OCHOBAM TEXHOJIOTUM W TPOU3BOJCTBAM, BBIMTYCKAIOINIMM BEIIECTBA M
MaTepuaibl, HEOOXOAUMbIE COBPEMEHHOMY OOIIECTBY. JTO MO3BOJISET CPOPMUPOBATH CUCTEMY
3HaHUH O XMMHUYECKOW TEXHOJIOTUH M €€ POJIM B XUMHU3AIMH OOIIECTBA, YCHIIMTh TIOHUMaHWE
pOJTM HAyKM M TIPOW3BOJCTBA B TOBBIIICHWH YPOBHS JKM3HW oOmiectBa. [Ipm 3ToM MHOTO
BHUMAaHHS YIEICHO Pa3IMYHBIM O00IACTSIM MPUMEHEHUS BEIIECTB M XUMHUECKIX PEAKIIHA, B TOM
yucie B ObITy. TeXHOJOTHYECKUA W SKOJOTUYECKHM MaTepuas, OTPaXarolUuid TECHYIO CBS3b
XAMUU C KU3HBIO, (OPMHPYET IEHHOCTHOE OTHOIICHWE K XUMHH, K TPUPOAE U 3I0POBBIO
4eJI0BEKa, B COXpPAaHEHNUE KOTOPOTO XMMHUs BHOCUT OOJIBIION BKIax

B kadyecTBE WIEHHOCTHBIX OPHMEHTHPOB XHMHMYECKOI0 OOpa30BaHMsA BBHICTYNAIOT
OOBEKTHI, M3ydyaeMbleé B Kypc€ XUMHH, K KOTOpbIM Yy ydamuxcs (pOpMUpPYETCs LEHHOCTHOE
oTHomeHue. [lpu 3TOM Bedyllyro poJib MIPalOT MO3HABATENIbHbIE LIEHHOCTH, TAaK KaK JIaHHBIH
yueOHbIIl IpeAMeT BXOAMT B TIPYNIY IPEAMETOB IO3HABATENBHOIO IMKJA, T[J1aBHas IElb
KOTOPBIX 3aKJIIOYAETCS B U3YYEHUU TIPUPOIBI.

OCHOBY nosnasamenbHbiX YeHHoCmel COCTABIIAIOT HAay4dHbIC 3HAHUS, HAyYHbIE METObI
[IO3HAHUA, A LIEHHOCTHbIE OPHEHTAlMH, (OpPMUpPYEMbIE y Y4YalIMXCsl B IpOLEcce H3y4EeHUs
XUMUH, POSBIISIOTCS:

* B IIPU3HAHHUU IIEHHOCTH HAYYHOIO 3HAHUA, €ro IpPaKTHUYECKOW 3HAYMMOCTH,
JOCTOBEPHOCTH;

* IOHMMAHUM IEHHOCTH XHMMUYECKHMX METOJIOB HCCIICOBAHUS JKUBOM M HEXHUBOH
HIPUPOJIBL;

* MOHMMAHUHM CJOXHOCTHM M HPOTHMBOPEYMBOCTH CaMOIro IIpolecca IO3HAHUSA Kak
M3BEYHOI'O CTPEMJICHHSI K UCTHHE.

B kauectBe O0OBEKTOB yenHocmell mpyoa u Ovima BBICTYNAIOT TBOpYECKas
co3uaTenbHast e TeIbHOCTh, 3I0POBbIi 00pa3 )KU3HHU, a IICHHOCTHbIE OPUEHTAIIMH COJICpKAHUS
Kypca XUMHH MOTYT paccMaTpuBaThcs Kak (popMUpOBaHHE:

* YB&KUTEJIBHOTO OTHOILIEHHSI K TBOPYECKOM CO3UAATENILHON JIEATEIbHOCTH;

* MIOHUMaHU HE0OXOAMMOCTH 3J0POBOTO 00pa3a KU3HHU;

* TNOTPeOHOCTH B 0OE3YCIIOBHOM BBIMOJHEHUU NpaBUil O€30MacCHOrO MCIOJIb30BAHUS
BEIIECTB B MIOBCEAHEBHOM KU3HM;

* CO3HATEIBLHOTO BBIOOPA Oyayieil nmpodeccHoHaNbHON AesITeTbHOCTH.

Kypc xumum o06namaer BO3MOXHOCTAMHU Uil  (DOPMUPOBAHUS  KOMMYHUKAMUBHBIX
yeHHocmell, OCHOBY KOTOPBIX COCTABIISIIOT MpoIlecC OOIIeHus, TpaMOTHAsl pedb, a [IEHHOCTHBIE
OpHUEHTAIH HAIPaBJICHbl Ha BOCIIUTAHUE Y YUALTUXCS:



¢ [IPaBHUJIbHOT'O MCIIOJIB30BaHUS XUMHUYECKOU TCPMUHOJIOTUN U CUMBOJIMKU;

* HOTpeGHOCTI/I B€CTU JUAJIOT, BBICIYIIMBATbL MHCHHC OIIIOHCHTA, Y4YaCTBOBATb B
JMCKYCCHU;

® CHOCO6HOCTI/I OTKPBITO BBICKA3bIBATh U APIrYMCHTHUPOBAHO OTCTAaWMBATH CBOKO TOYKY
3pCHUSI.

B nporpaMme 1o XuMuu Jjid CpeI[HefI IIKOJIBI IMPEAYCMOTPCHO PAa3BUTHEC BCEX OCHOBHBIX
BHUJIOB AC€ATCIBHOCTHU O6y‘-IaCMBIX, MMPEACTABJICHHLIX B IIPOTrpaMME IO XUMHH IJi1 OCHOBHOI'O
o0m1ero o0pa3oBaHuUs.

Mecto Kypca XMuMHH B yq66HOM IJIaHe

@denepalibHBIM  TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM  CTAHAAPTOM IMPEAYCMOTPEHO
U3y4YeHHE Kypca XHMHM B CpelHed IIKoJie Kak dYacTh oOpa3oBaTelbHON oOnactu

«EcTecTBeHHOHayuHbIEe MpeAMETHI > . M3yueHne xuMuu Ha 6a30BOM YpPOBHE paccuuTaHo Ha 34 4

(1 u B Henemo) u 68 4 (2 4 B Hemeno) B KaxaoM kinacce. ConepkaHne IporpaMMbl 0a30BOTO
YPOBHS BO3MOXHO H3Yy4uTh 3a 34 4 B KaxjaoMm kinacce (1 u B Hemento) mpu NMPUMEHEHHH
WHHOBAIIMOHHBIX TEXHOJIOTHH OOy4YeHHsS XUMHH, WCIIOJB30BAaHUM HWHTEPHET-PECYpPCOB, IPH
MPOBEACHUHN 0000IIAIOIMNX YPOKOB, KOH(DEPEHITHIA.

[Iporpamma peanm3oBaHa B y4eOHHKAaX XMMHUH, BBITYIICHHBIX V3MaTeIbCKUM IIEHTPOM

< Benrana-I'pad > :

* Kysneyosa H. E., I'apa H. H. Xumus. 10 xnacc (6a30BbIi YPOBEHb ),
* Kysuneyosa H. E., JIéskun A. H., [llamanosé M. A. Xumusi. 11 knacc (6a30BbIi yPOBEHB).



IInanupyemsble pe3yJibTaThbl 00yYeHHS
JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIporpaMM cpejHero o0mero oopazoBaHusi (JINYHOCTHBIM, METAPEIMETHBIM U NPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro o0uiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B CcOOTBETCTBMM C CHCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpe JHYHOCTHBIX
pe3yJlbTaTOB OCBOEHMS IHpeameTa «XHUMHsD» Ha YPOBHE CpeJHEro oouero o0OpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIICHHUIO;

HAJIMYHE MOTUBAIUH K 00YyUESHHIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaAULINN 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMM, TMPUCYIIUMHU LEJOCTHON CHUCTEME XHMMHUYECKOTO
o0pazoBaHUs;

HaJM4Yue MPaBOCO3HAHMSI HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOWTH KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M  BOCHMTATEIBHOW JEATENbHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOTro
IPaXJaHCKOro OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU TPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTaHOBJICHMS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpa)xaroT cOPMUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaKIaHCKOro BOCIHUTAHMSA:

0CO3HaHMs 00Y4aIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00A3aHHOCTEH, yBaK€HUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENBHOCTHU MPH CO3/1aHUM YU€OHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENbHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOULIEHHUS K HCTOPUYECKOMY M HAydYHOMY HACJEIUI0 OTE€YeCTBEHHOMH
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M MPAKTUYECKOIO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TIOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB;

WHTepeca M TO3HABATEIbHBIX MOTHBOB B TMIOJYYEHHH M TIOCIEIYIOIIEM aHalu3e
nH(OpMAIIUU O NEPEAOBBIX TOCTHIKEHUAX COBPEMEHHOM OTEeUECTBEHHON XUMUM;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMUYCCKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IIOBEJIEHWE W TIOCTYNKH CBOUX TOBApPHUIIEH C MO3UIMNA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN STUX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS [EHHOCTEH 310poBOTO M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY M TICHXHYECKOMY 370POBBIO;

coOo/IeHns TpaBmil OE30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAaHMS [IEHHOCTH TMPaBWJI WHIWBUIYAILHOTO M KOJUIEKTHBHOTO 0O€30TacHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFO/ICH;

OCO3HAHUS TOCJEACTBUN U HENPHUSATHUS BPEIHBIX MPUBBIYEK (YIMOTPEOJECHUS aJIKOTOJI,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00IIIeCTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUOAX JEATECILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPAaKTUYECKOMY H3YYEHHIO MpodeccHil pa3lIuyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUHU;

YBa)KEHHUSA K TPY.y, JIOASIM TPYyJa U pe3ysibTaTtaM TPYIO0BOH eATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyaymieit mpodeccuu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 001I1eCTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3emIie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE PUPOTHON U COLIMAIILHOM Cpeibl;

OCO3HAHHUS HEOOXOAMMOCTHU HCIIOJIBb30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBHUI, MPUHOCSIIMX BpEJ OKPYXKAarollel MpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOJIArONpUSTHBIE SKOJIOTUYECKUE IMOCIEACTBUS MPEINPUHUMAEMBIX
JICCTBUHN U IPEJOTBPpAIIATh HUX;

HaJIW4Ydsl PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHON U COLIMAJILHON MPaKTUKE, CIIOCOOHOCTU U YMEHHUSI aKTUBHO
MIPOTUBOCTOSATH UACOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

chOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHMS CHenuUKA XMMUU Kak HayKd, OCO3HaHUs €€ poilu B (PopMHpPOBAHUHI
paIMOHAIBFHOTO HAYYHOT'O MBIIICHUS, CO3/IaHUU [IEJI0CTHOTO MPEJICTaBICHHSI 00 OKpYKaIOIIEM
MHUpE KaKk O €JUHCTBE MPHUPOABI M YEJIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHny mpooieM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS;



yOXKIEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMHUHU JJIsl COBPEMEHHOW LMBWIM3AlMU: B €€
T'YMaHHCTUYECKON HANpaBIEHHOCTH W BAXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHabHOU
KYJIBTYpPBI, PELICHUHU TI00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MHIIEBOH U HKOJOTMYECKOH O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
00eCTieYeHnH YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(DOPTHON KU3HU KaXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB II0O3HAHUS,
UCIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BATh MOJIy4aeMble 3HAHUS JUIS
aHaJin3a U OOBACHEHUS SBJICHUM OKPYXAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUM,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LEJBIO MTOJIYYEHHUSI IOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh XUMUUYECKUE 3HAHUS JUISl pEeLIeHUs TpodiieM
B pEaJIbHbIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKOMN JAESITEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHHMIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMHW 10 XUMHH B COOTBETCTBMM C IKU3HEHHBIMH
MOTPEOHOCTSAMU;

uHTEpeca K OCOOEHHOCTAM Tpyla B pa3iMuHbIX cdepax mpodeccuoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUsS» Ha YPOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HaAYMMBbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeMeTHBIE) OOIeHayYHbIC TTOHATHS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOIOB MTO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHsl, SBJICHHUE, MPOLIECC, CUCTeMa, HAy4YHBIH (PaKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBAHKE, HAOIIOACHUE, U3MEPEHUE, DIKCIIEPUMEHT U JAPYTHUe);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIC,
peryiasTuBHBIC), obecrneunBaroniue (GopMUpoOBaHHE (PYHKIIMOHATHPHONW TPAMOTHOCTH |
COITMATBHOM KOMITETCHITMHN O0yYaIOIIUXCS;

CIIOCOOHOCTh ~ OOYYAlONIMXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIC  MEXIUCITUIUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble YydeOHbIE ICWCTBHUS B IO3HABATEIHHOU U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU Yy4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYITUPOBATh U aAKTYyadU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LN JeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HUX JOCTIKECHHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh TPHU OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIILJICHUS — BBIICNSTH
XapaKkTepHbIe TPU3HAKK TOHSATHA W YCTaHABIMBAaTh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE TOHSITHS I 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIaCCU(UKALIUY BEIIECTB U XUMUYECKUX PEaKIIUi;

yCTaHABIUBATh MPUUYNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHHUSIMH,



CTPOUTb JIOTUYECKUE PpACCYXACHMSI (MHIAYKTUBHBIEC, JAECAyKTUBHbIE, II0 aHAJOIHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYINPOBATH
BBIBO/IBI M 3AKJIFOYCHHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKUE (3HAKOBBIE)
MOJeNu, MpeoOpa3oBbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOW peaknuu — TPU pPEIICHHH YYeOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3aJad, NMPUMEHSITh Ha3BaHHBIE MOJEJIbHbBIC MPECTABIICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€N0BaTENbCKUE € CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NIO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

¢dbopMmynupoBaTh LE€TM U 3aJaud HUCCIEIOBAHMS, HCIOJB30BAaTh IIOCTABJIEHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
1 (OopMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M IPOBENEHUS YYEHUYECKHX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIlecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHMS, COCTABISATh OOOCHOBAHHBIN OTYET O MPOJETaHHOM
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY ITOUCKY METOJOB pEelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJO0B MTO3HAHUSI.

3) pabora ¢ undopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMYHBIX HCTOYHHMKAX HWHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTeparypa XMMHUYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMALMIO DPA3IUYHBIX BUAOB U (OPM MpEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(dbopMynupoBaTh 3alpochl U NPUMEHATh DPA3JIMYHblE METOJbl IPU IOUCKE M OTOOpe
uHbOpMalny, HeOOXOAUMO Ul BBIIOJIHEHUS YUEOHBIX 3a/1a4 OIPEEeIEHHOTO TUIIA;

IpUOOpETaTh OIBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBIOMPATh ONTUMAIBbHYIO (POpMy NpeAcTaBiIeHUs UHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHUE);

UCIOJb30BaTh HAYYHBIH $3bIK B KayecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHbopManuel: NPUMEHATh MeXMpeAMeTHble ((u3ndeckue M MaTeMaTH4YeCKue) 3HAKU MU
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

OBgiiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYX/JAaeMOi TeMbl B XOJ€ Auajiora W/Uil JTUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTENILHO BBITIOJIHEHUS
MPEUI0KEHHOHN 3a1auH;

BBICTYNaTh C MpPE3EeHTAIel pe3yabTaTOB MO3HABATENBHOM AEATENILHOCTH, MOITYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEpPCTHMKAMM TPH  BBINOJHEHUH XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOro IpoekTa U (OpMYIHPOBATH BBIBOJBI 0 pPE3yJAbTaTaM IPOBEIEHHBIX
MCCIIEIOBAaHU MTyTEM COTJIACOBAHMS MO3ULIMIA B X0J1€ OOCYXJICHUS 1 OOMEHAa MHEHUSMHU.

OBiiaieHNe YHUBEPCAJIbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILIECTBIISATH CBOIO MO3HABATEIbHYIO JIESTEIHHOCTD,
ompenenss e€ Ienu M 3aJaud, KOHTPOJHUPOBATh M MO Mepe HEeOoOXOJAUMOCTH KOPPEKTHPOBATh



MpeUlaraeMblii AJITOPUTM JIEHCTBHI NPU BBHIIOJHEHUH YU4E€OHBIX W HMCCIEIOBATEIbCKHX 3314,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO UX pEIIeHHUs ¢ YUETOM MOIYyUYeHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKLINSAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH [JEATEJIbHOCTH HAa OCHOBE CaMOaHaIM3a MU
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTHbIe pe3yapTaThl 0CBOEHMSI Kypca «OpraHudeckas XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
HAay4yHOM KapTUHBI MHUpa, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOJBI, B (POPMUPOBAHUU
MBIIIJIEHUS] U KYJAbTYpPhl JUYHOCTH, €€ (DYHKUMOHAIBHON TI'PaMOTHOCTH, HEOOXOIUMOM st
peIICHHA MPAKTUUCCKUX 3aJad W OSKOJIOTHYCCKH 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3I0POBBIO U TIPUPOTHOM CpeEIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIine
MOHATUS (XUMHYECKHI 3JIEMEHT, aTOM, JIEKTpOHHAss 000JI0YKa aToMa, MOJICKYJIa, BaJCHTHOCTD,
AIIEKTPOOTPHUIATENIHOCTh, XHMMYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpamiéHHasi), MOJb, MOJSpHAs Macca, MOJIAPHBIA O00BEM, YIJIEPOJHBIA  CKEJeT,
(GyHKIMOHATIbHAS TPYIIa, pajuKal, H30MepHus, U30Mepbl, TOMOJOTHUYECKUH psiJl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHUCIOPO U a30TCOJEp KAIINE COCIUHEHMS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUS OPraHUUYECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUS, JEKAllhe B OCHOBE NOHMMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMUEeCKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BAKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTHUYECKOU IEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTEpHbIC MPU3HAKU MOHSATHI, yCTaHABINBATh
MX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPU ONTMCAHUU COCTABA, CTPOEHUS U
MpEBpAICHUN OPraHUYeCKUX COCTUHEHNN;

chOpMUPOBAHHOCTh YMEHUM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOI) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI yCTAHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K OMNpeeNEHHOMY KIACCy/TpyIme COeAUHEHUN
(YrneBomopoipl, KHUCIOPOA M  a30TCOAEpIKAllhe COEAUHEHHUS, BBICOKOMOJIEKYISPHBIE
COeIMHEHUs), MaBaTh MM HaszBaHus Mo cucremarnueckoid HoMmeHknatype ([UPAC), a takke
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAEIHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOTHIIEH,
alleTUJIeH, JSTHJICHTJIMKOJb, TIUIEpUH, (QeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs KUCJIOTA, CTEApUHOBAs KHUCIIOTa, TIIOKO3a, (GpyKTO3a,
Kpaxmal, eJUTI0JI03a, TIIUIUH);

chOpPMHUPOBAHHOCTh YMEHHUS OMPEACNSATh BHJIBI XUMUYECKOW CBS3H B OPraHUYECKHX
COCIMHEHUSX (OAUHAPHBIEC U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHSI TPHUMEHSATH IOJOXKCHHS TEOPUU CTPOSHUS OPTaHUYCCKUX
BemiectB A. M. ByrnepoBa misi 00bsSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (HU3MUYECKHE WU
XUMUYECKHUE CBOMCTBA TUITMYHBIX MIPEICTABUTENICH PAa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(meTtaH, 3TaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJ, ITUJICHIIIMKOJIb, TIUIEPUH, (EHOJ, aleTalbIeTHlI, MypaBbuHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJI003a, aMMHOYKCYCHAasi KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJY HUMU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUi C
HCII0JIb30BAHNEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HegTb, MPUPOJHBIM Tra3, Yroip), CHOCOObI HUX MEpepadOTKHM U MPAKTUYECKOE MPHUMEHEHUE
MIPOJIyKTOB MepepadOTKH;

c(hOpMUPOBAaHHOCTh YMEHUWM TIPOBOJUTH BBIYUCICHHS [0 XHUMHUYECKUM YpaBHEHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKLUHUU IO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB UJIU MPOJTYKTOB PEAKIIUN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHMS, WCIOJb3yeMbIX B XHMHH TIPH W3yYCHUHM BEIIECTB M XHMHYECKHX SIBJICHUHN
(naOnrofeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMHWYECKUE 3HAHUS JUTS PUHATHS PEIICHUA B KOHKPETHBIX KU3HCHHBIX CUTYAITUSIX, CBSI3aHHBIX
C BEIECTBAMH M UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHI COOJIIOIAaTh MpaBUja MOJIH30BAHUS XUMHUYECKON MOCYI0N H
a00paTOPHBIM 00OPYIOBAHKUEM, a TAKXKE MpaBHJIa OOPAIIEHUsI C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBINOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BELIECTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEaKIMH OpPraHMYEeCKUX BEIIeCTB, JeHaTypalus OelKoB Mpu
HarpeBaHUH, [[BETHbIC PEaKIUU OEJITKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTU
pu oOpallleHuy ¢ BellecCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, IPEICTABISTh PE3YIbTAThI
XMMHUYECKOTO DJKCrepuMeHTa B (opMe 3aluch YpaBHEHHUH COOTBETCTBYIOLIUX pEAKIUil u
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

cOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM uH(popmaliu, IHTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHHH COOMIOJaTh MpaBHJIa HKOJOTMYECKH IIeIeCO00pa3HOTro
MOBEACHUA B OBITY U TPYIOBOH [EATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBbS U
OKpY’Kalolllel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBUS HA YKUBBIE OPraHU3MBI
ompeneNéHHBIX OpPraHMYECKUX BeHIecTB, MOHMMas cMbica mokazatens [IJIK, mosicHaTe Ha
puMepax CrocoObl YMEHBIICHHS] U TIPEIOTBPAICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YEII0BEKa;

Ui 0OydarouIuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIIECTB U XUMUYECKUX SBICHUM;

JUIS CIEMBIX W CHa0OBUAALIMX OOYyYarOMIMXCS: YMEHHE HCIOJIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.

11 KJIACC



[IpenmerHbie pe3ynbTaThl OCBOSHUS Kypca «OOmas W HEOpPraHWYECKash XUMHUS
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABICHUN: O XHMHUYECKOW COCTABIISIIOMICH €CTECTBEHHO-
HAyYHOM KAapTHHBI MHUpA, POJM XHMHUHU B TIO3HAHUM SIBICHUN MPHPOJBI, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOU Iiist
peIICHHA MPAKTUYCCKUX 3aJad W SKOJOTMYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJAraroIInue
MOHATHS (XMMHUYCCKHUN DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BaJICHTHOCTb, JJICKTPOOTPUIATEIHHOCTh, CTEIEHb
OKUCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUIMYECKasi  peIETKAa, THUIIBI XWMHMYECKMX  PEaKIHi, pacTBOpP, AJIEKTPOJIUTHI,
HEDIJIEKTPOJIUTHI, AJNEKTPOJUTHYECKAs NUCCOLMAINS, OKUCIUTENIh, BOCCTAHOBUTEIh, CKOPOCTH
XMMHMUYECKOM  peaklMH, XHUMHYECKOE€ paBHOBECHE); TEOPUM W  3aKOHbl  (Teopus
AIEKTPOJIUTUYECKON Aucconmanuu, nepuoanueckuii 3axkoH J[. WM. MenneneeBa, 3akoH
COXpaHCHUA MACChbl BCIICCTB, 3aKOH COXPAHCHHUA W IPEBPALICHUA JSHCPIUH IIPH XUMHYCCKUX
peaxunﬂx), 3aKOHOMECPHOCTH, CHUMBOJIMUYECKUN SI3BIK XUMHHU, MHPOBO33PCHUCCKUC 3HAHUA,
Jexamrue B OCHOBC IMOHUMaHWA TPHYUHHOCTH W CHCTCMHOCTH XUMHUUYCCKUX HBHGHI/Iﬁ,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUH U O€30MacHOM HMCIOJb30BaHUN
BaXKHEHUIIINX HCOPraHNM4CCKUX BCIUICCTB B 6I)ITy )51 HpaKTI/ILIeCKOfI JCATCIIBHOCTH YCJIIOBCKA,

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBIABIIATE XapaKTCPHBIC IMPU3HAKHU HOHSITHfI, YCTaHaBJIMBAaTb
MX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPHU OMHCAHMM HEOPTaHWYECKHUX
BEIIECTB U MX MPEBPALLICHUN;

cOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BAaTh XUMHYECKYIO CHUMBOJIUKY JUIS COCTaBIICHUS
dbopMyn BelIeCTB M ypaBHEHUN XUMUYECKUX peakIil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBMaigbHbIC Ha3BaHUS OTICIIBHBIX HEOPTraHWYECKHX BeEMIeCTB (yrapHbId Tas,
YIJIEKUCIIBIA Ta3, aMMHAK, raliéHas W3BECTh, HEralméHas W3BECTb, NUTHhEBAasi COJA, NUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpeAEsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJinyeckasi, BOJOPOJHAs) B COCIUHEHUSIX, TUI KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO
BeleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPraHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIIAcCy/TpyIIe COeAUHEHUH (IPOCThIE BELIECTBA — METAILIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBICHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHHMM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIeMEeHTOB 1—4 nepuoaos lleproaudeckoil cucteMbl XuMu4yeckux 3yeMenToB /1. W.
MeneneeBa, HCHOJB3YS TMOHITHS «S-, P-, O-3J€KTpOHHBIC OPOHMTANNY, «IHEPTrEeTUYECKHUE
YPOBHW», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKUX OJIEMEHTOB M HX
COEIMHEHUH 1o nepuodam u rpynnam llepuoaudeckoil cucreMbl XuMuueckux snementos 1. 1.
Meneneena;

chOpMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOIMIHE XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIACCOB, MOJATBEPXKAATh CYILECTBOBAHUE



FEHETUYECKOM CBSI3M MEXKJY HEOPraHWUYeCKHMMH BEIIECTBAMU C IIOMOILIBIO YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

cOPMHUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XMUMHUYECKUE PEAKIIMHU IO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEAarupyrolINX BEIIECTB, TEIUIOBOMY J(PQEKTy peakiuu,
W3MCHCHHIO CTEIICHEH OKHCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIIUH, YIaCTHIO KaTaan3aTopa);

c(OPMHUPOBAHHOCTh YMCHHI COCTABIIATh YPABHCHUS PEAKIIUN PA3TUYHBIX THIIOB, TIOJTHBIC
U COKpAamIEHHBIC YPAaBHCHUS pEaKlii HOHHOTO OOMEHA, YUUTBIBAsl YCIOBHS, TPU KOTOPBIX ITH
peakiuu UAyT A0 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHUH TIPOBOJMUTH PEAKIMH, IOATBEPKIAONNE KadeCTBCHHBIN
COCTaB pa3JIMUYHBIX HEOPraHWYECKUX BEIIECTB, pACMO3HABATh ONBITHHIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOPAX HEOPraHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTb OKHCIHMTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii oCpeCTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOW PEaKIiuu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

chOpMUPOBAaHHOCTh YMEHHH XapakTEePU30BaTh XHUMHUYECKHE TIPOIIECCHI, JIEKAIIUE B
OCHOBE TIPOMBIIIVICHHOTO TMOJyYeHUsI CEPHOM KHUCIOTHI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
MPEeACTAaBICHU 00 OOIMIMX HAYYHBIX MPHUHIIUIIAX W IKOJOTHYECKUX MpoOiIeMax XHMHYECKOTO
MIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHUU TIPOBOJIUTH BBIYUCICHUS] C WCIIOJIH30BAHUEM TOHSTHS
«MaccoBasi JIOJil BELIECTBA B pacTBOpE», OOBEMHBIX OTHOUICHHM Tra30B MPH XUMHUYECKUX
peakusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
unu 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHUSI MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHHSI SHEPTUH;

c(hopMUPOBAHHOCTh YMEHHI COOJIIOIAaTh MpaBUja MOJIH30BAHUS XUMHUYECKON MOCYI0N H
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(paznmokeHue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIIEHHUE Cpellbl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklUd HOHHOTO OOMEHa, KAaueCTBEHHbIE peakluu Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3amau nmo temaMm «Metamnel» u «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30MacHOCTH MpHu 0OpallleHUH C BEIECTBAMH U JIAOOPATOPHBIM 000PYA0BaHUEM, MTPEJICTABISTh
pe3ynbTaThl XUMUYECKOTO SKCIEpUMEHTa B (hopMe 3amucH ypaBHEHUIH COOTBETCTBYIOIIHMX
peaxiuii 1 GopMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YIIbTATOB;

chOpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYIO HH(MOpMAIHIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpeICTBa MacCcOBOMl KOMMYyHHKaluu, WHTepHET u
JPYTHX);

chOpMUPOBAHHOCTh YMEHHMH COONMIOJATh TMpaBHJIa JKOJOTUYECKH IE€JIeCO00pPa3HOTO
MOBEACHUA B OBITY W TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBbS U
OKpYXarollleld MPUPOJIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OpraHU3MBbI
oTpeeNEHHBIX BEUIECTB, MOHUMAsi cMbIch mokazatens [1JIK, moscHATs Ha mprMepax CrocoOBI
YMEHBIIEHUS U MIPEAOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M UYE€I0BEKa;

Ui 0Oydarouuxcs ¢ OrPaHUYCHHBIMU BO3MOXXHOCTSMHU 3JI0POBBSI: YMEHHE TPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHHUS BEIECTB M XUMUYECKUX SIBJICHHUIA,



IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BAaTh pPelbe(dhHO-
TOUEUHYI0 cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.



Coaepixkanue yueOHOr 0 npeaMera
10 kacc
TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMUH

Pa3nes 1. BBeieHue B OprannyecKyro XuMHuIo.

Oprannueckue BeniectBa. Opranuueckas xumus. lIpeamer opraHuyeckol XHWMHH.
OTnuuuTeNbHbIE IPU3HAKY OPraHUYECKHUX BEIIECTB U UX PEaKLU.

Paznen 2. Teopusi cTpoeHUs1 OPraHMYECKUX COeTUHEHUI.

Teopuss xummueckoro crpoeHuss A. M. ByriepoBa: OCHOBHBbIE MNOHSTHS, IOJIOKEHUS,
cienctBusi. CoBpeMEHHbIE NMPEACTABIECHUS O CTPOCHUU OPraHUYECKUX coennHeHui. M3omepsl.
W3omepuss. DOmnupuyeckue, CTPYKTYpHbIE, 3JIEKTpOHHbBIE (opMynasl. Mojaenun MoseKynl
OPraHWYECKUX COCIUHEHUU. JKu3zub, Hayumas u obwjecmeennas OesmenvHocms A. M.
bymaeposa.

DONEeKTpOHHOE W MPOCTPAHCTBEHHOE  CTPOCHHE  OPraHWYeCKHMX  COEAMHEHM.
['uOpunn3anust 37eKTPOHHBIX opOuTaneil nmpu oOpa3oBaHUM KOBaJEHTHBIX cBsizeil. Ilpocras u
KpaTHasi KOBAJIEHTHBIE CBA3U. Memoosbl ucciedo8anus Op2aHuieckux coeoOuHeHu.

Kuaccol oprannyeckux coeiuHeHuil.

Pasznea 3. YrieBoaopoanl.

[Ipenenbuble yrieBomoponabl. CTpOEHHE MOJIEKYJ alKaHOB. ['OMOJIOTMYECKHH pAI.
Homenknarypa n n3omepust. @Pu3ndecKkue CBOMCTBA aAIKAHOB. XMMHYECKUE CBOMCTBA: TOPEHUE,
raJIoreHUpPOBaHNE, TEPMUUYECKOE pasioKeHue, n3oMepu3sanus. HaxoxxieHue aikaHoB B IPUPOJIE.
[Tonydyenne u npumeHenue ankaHoB. Llukinoankansl. CTpoeHHE MOJEKYN, TOMOJOTUYECKUN s,
(bu3MYecKue CBOMCTBA, pacCIpoOCTpaHEeHUE B IPUPOC. XUMUYECKHUE CBOMCTBA.

Henpenenbusie yrineBogopoabl. AnkeHbl. CTpoeHue MoJiekya. Du3nyecKkue CBOWCTBA.
Nzomepus: yraepoAHOW 1enu, TMOJOXKEHUS KpaTHOW CBS3HM, yuc-, mMpaHc-u30MepHsl.
Howmenkinarypa. XWUMUYECKME  CBOMCTBA:  PEAKIMM  OKHUCJIEHHUS,  NPUCOCAUHEHUS,
nomumepu3anuu. [Ipasuno B. B. Maproenuxosa. CriocoObl MOTydeHUsI ITHIICHA B J1a00paTOPHUH
U TOpoMbINUIEHHOCTU. Auikaauensl. CrpoeHue. Puznueckue M XUMHUYECKHE CBOMCTBA.
[Ipumenenne ankagueHoB. HarypanbHbiii kaydyk. Pesuna. AjkuHbl. CTpOe€HHE MOJIEKYIL.
®u3nueckue U XMMHYECKHE cBOMCTBa. Peaknuum npucoenuHeHus u 3amennenus. [lomydenwe.
[Ipumenenue.

Apomarudeckue yriaeBoaopoabl (apenbl). benszon u ero romosoru. Crpoenue,
¢buznueckue cBOWCTBA, U30MEpHs, HOMEHKIaTypa. XUMHUECKHUe cBoiicTBa OeH3oma. ['omonoru
6enszona. OcoOEHHOCTH XMMHYECKHX CBONCTB TOMOJIOTOB O€H30Jla Ha MpHUMEpE TOJIyoJa.
[Ipumenenne GeH30J1a M €r0 TOMOJIOTOB.

I'enetnueckas cBsi3b yriaeBoaopoAoB. [IpuponaHble UCTOUHUKM YIriieBO0poaoB. Hedrp,
MPUPOJHbIE M TOMYTHBIM HE(MTAHON ra3zbl. DKOJOTUYECKHE MPOOIEMbl HCHOIB30BAHUS
YII€BOJOPOJOB. AJIbTE€pHATUBHBIE HCTOYHUKHU YHEPTUU.

Paznen 4. Ciuprsl, peHombI.

Knaccudukamnusi, HOMEHKJIaTypa W H30MEpUsS CHHPTOB, MpEAeTbHBIX OJHOATOMHBIX
cnupToB. ['oMosornueckuil psin, cTpoeHue U (usnueckue cBoiicTBa. Bonopoanas cBs3b.
Xumnueckue cBoiictBa. [lonmydyeHne W mnpUMEHEHHE COUPTOB. MHOTOATOMHBIE CHUPTHIL
Knaccugpuxayus, nomenknamypa u uzomepus. ITUIEHIIUKOIb U TiuuepuH. CocTas, cTpoeHHE.
®dusnueckue U xumuueckue coictra. [lomyuenue u npumenenue. KauecrBeHHble peakiuu Ha
MHOTOAaTOMHBIE€ CIUPTHL. Chnupmul 6 scusnu uenogexa. Cnupmul u 300posbve.

®enoubl. DeHOI: COCTaB, CTPOCHUE MOJIEKYIBI, (U3NUYECKUE M XMMHUYECKHE CBOMCTBA.
[Tpumenenue eHomna U ero coeqUHEHNH. MIX TOKCHYHOCTB.



Pa3nes 5. Anbaernibl, KeTOHbI, KAPOOHOBBIE KHCJIOTHI M CJI10KHBbIE 3(PUpbI.

XapakTepucTHKa ajbJErHI0OB U KETOHOB ((YHKIIMOHANbHAs Tpymma, odmas Gopmyia,
npencrasutenn). Knaccudukanms anpaeruioB. I'oMonornyeckuii psij npeaeabHbIX ajabAerHIIOB.
Homenknarypa. ®usnueckue CBOWCTBA. XUMHYECKHE CBOMCTBA: PEAKUUU OKHUCIICHMS,
MPUCOECIUHEHMS], MNOJUKOHAeHcanuu. dopmanpaerusy W aueTalbAeruja: IMOJIy4YeHHEe H
MIPUMEHEHUE. AYemoH Kak npeocmagumenb KemoHo8.

Krnaccudukamuss kapOOHOBBIX KHUCJIOT. OIHOOCHOBHBIE HACHIIICHHBIE KapOOHOBBIC
KHUCIIOTBI: TOMOJIOTUYECKHI psJ, HOMEHKIAaTypa, cTpoeHue. Dusuueckue U XUMHUYECKUE
CBOICTBAa KapOOHOBBIX KHUCIOT. llpumMeHeHnme M monydeHne KapOOHOBBIX KucioT. Kparkue
CBEJCHMSI O BBICHIMX KapOOHOBBIX KHCJIOTaxX: MaJbMUTHHOBOW, CTEAPUHOBOM M OJIEMHOBOIL.
Pacnipoctpanenue B nmpupoe. CBOICTBa U IPUMEHEHHUE.

Mpeia. CoctaB U HOMeHKJIaTypa. Pu3znueckue UM XUMHUYECKHE CBOMcTBa. ['maponus
cl10XHbIX 3(upoB. PacnipocTpanenue B mpupo/ie U IpUMEHEHHE.

I'enernueckas cBs3b YriaeBOAOPOJOB, CIUPTOB, aAJIbAECTUIOB U KAPOOHOBBIX KUCIIOT.

Paznen 6. A3oTcoaepskamme coeJUHEHHSI.

Knaccudukanus, cocra, uzomepus M HOMEHKJIAaTypa aMUHOB. ['oMoyiornyeckuil ps.
Crpoenue. dusznueckue U XMMUYECKHE CBOMCTBAa aMHMHOB. IIprMeHeHune aMHHOB. AHUJIUH —
MIPE/ICTaBUTENb apoMaTHUYeCKuX aMHHOB. CTpoeHue MoJieKynbl. PHU3NYEeCKHe U XUMHYECKHe
CBOICTBa, KauecTBeHHas peakius. CrocoObl MmoyydyeHus. Apomamuyeckue 2emepoyuriuiecKue
coeounenusa. Ilupuoun u nuppon: cocmas, cmpoenue MONEKYI. 3HaueHue AMUHOS.
Tabaxokypenue u HAPKOMAHUs — Y2P0O3a HCUSHU Yel0BEKd.

Pazgen 7. BemecTBa :KMBBIX KJIETOK

Kupsl. XKupbl — Tpurimmepuasl: cocta, (GU3NIECKHE ¥ XUMUUECKHE CBOMCTBA JKUPOB.
JKupsl B )kM3HU YesnoBeka U yenoBedecTBa. JKUpbl Kak MUTaTEIbHBIEC BEIIECTBA.

YrneBoabl. Obpazosanue yene0008 6 npoyecce ¢omocunmesa. Knaccubukamms
yraeBoaoB. [mroko3a: ¢usuueckue cBoiicTBa. CTpoeHHE MOJEKYJbl: albJerujaHas |
uukinuyeckue ¢popmbl. Ousnueckue U XuMuueckue cBorctBa. [IpupoaHbie HCTOUYHUKHU, CIOCOOBI
MOJIy4eHUsl U MpUMeHeHus.. DPpykmosa. Pubosa u odezokcupubosa. IlpeBpaleHue TIIOKO3bl B
opranusme yenoseka. Caxapo3a. Haxoxnenue B npupozae. buonornueckoe 3nauenue. Cocras.
Odusnyeckne U xumuyeckue cpoiictBa. Kpaxman. Crpoenue, cBoiictBa. PacmpocrtpaneHue B
npupoze. Ilpumenenue. Llemmono3a — npupoansii noaumep. CocTtaB, CTPYKTypa, CBOWCTBA,
HaxoXKJIEHUE B Mpupoje, NpuMeHeHue. HurpaTel W amerarsl LEIUIIOJO03bl: noLyYyeHue W
ceoticmsa. IlpumeHenue.

Amunokucnotel. Ilentuael. benku. CocrtaB, crpoeHue, HOMeHKinarypa. M3omepus.
l'omonoruueckuil psin aMUHOKHUCIOT. DU3NYECKUE U XMMHUYECKUE CBOMCTBA. /[BONCTBEHHOCTH
XUMUYECKUX peakiuil. Pactipoctpanenue B npupoje. [Ipumenenne u nojsydyeHue aMUHOKUCIOT
B snaboparopuu. benku. Knaccugpukanus 6enkoB 1o cocTaBy U MPOCTPAHCTBEHHOMY CTPOCHHMIO.
IIpoctpancTBeHHOE cTpoeHne. PU3NYECKE U XUMUYECKHE CBOMCTBA. KadecTBEHHbIE peakiuu
Ha Oenku. ['maponus. CuHTte3 GeNnKoB.

Eouncmeo ouoxumuueckux ¢hynxyuii 6enxos, scupos, yenesooos. Opranndeckas XUMHs B
KU3HU YEJIOBEKa.

11 kaacc.
OBIIAS U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUH



XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0YKA.
DHepreTHYecKue YpOBHH, MOJTYPOBHU. ATOMHBIC OpOUTaNy, s-, P-, d- anemeHThl. OcOOEHHOCTH
pacnpeeneHust 3JEeKTPOHOB 10 OpOUTAIsIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

[Iepnoguueckuit 3axkoH u Ilepuomuueckas cucremMa XumMudeckux dsieMeHtoB J[. M.
MenneneeBa. CBsA3b mnepuoauyeckoro 3akoHa U [lepuoanyeckoil cuCTEMBbl XUMHUYECKHX
anemenToB JI. V1. MenzaeneeBa ¢ COBpEMEHHON TEOpPHUEl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMH IPOCTHIX U CIIOKHBIX BEIIECTB
10 TpyHIam M rnepuojiaM. 3HaueHHe NepUOAUUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BeliecTBa. XUMHUYECKas CBs3b. Buabl XUMHYECKOM CBsI3UM (KOBaJEHTHAas
HEMnoJIApHasi U TOJIsipHasl, MOHHasA, MeTajuiMueckas). MexaHn3mbl oOpa3oBaHMsI KOBAaJECHTHOMN
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULaTENbHOCTh. CTeNeHb OKUCIEeHNS. IOHBI: KATHOHBI U @HUOHBI.

BemecTBa MOJIEKYASIPHOrO W HEMOJIEKYISPHOIO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BELIECTBA. THUIMBl KPUCTAJUIMUECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT THUIA
KPUCTAJUTMYECKOMN PEIIETKH.

[Tonatne o gucnepcHbIX cucreMmax. MIcTUHHBIE M KOJIIIOWIHBIE pacTBOpBL. MaccoBas 1ois
BEILIECTBA B pacTBOpE.

Knaccudpukanuss Heopranmueckux coeauHeHui. HomeHknatypa HeopraHudeckux
BellecTB. ['eHeTnyecKkas CBSI3b HEOPraHWYECKHX BEIIECTB, IMPUHAMICKANUX K PATUYHBIM
KJIacCaM.

Xumudeckas peaknusa. Kimaccumpukanuss XUMHUYECKUX PEaKIid B HEOPraHUYECKOW U
OpraHMYEeCKOM XHUMHH. 3aKOH COXpPaHEHUsI MAcChl BEIIECTB, 3aKOH COXPAHEHUs U NPEBPAILCHUS
SHEPTUM NPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IUyHbIX (PaxTopoB. OOpaTUMble peaklUu.
Xumuueckoe paBHoBecue. DakTOpbl, BIUSAIOIIME HAa COCTOSIHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunmun Jle [latense.

DnexTponuTtHueckas auccouuanus. CunbHble W cinalble 31eKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BELIECTB: KHUCJIAsA, HEUTpaIbHAas, IIEJIOYHAS.

OKHCIIUTENBPHO-BOCCTAHOBUTENBHBIEC PEAKLIUH.

OKCIEPUMEHTAIbHBIE METOJIbl M3YyYEHHs BEUIECTB M UX IPEBPALECHUN: JEMOHCTPALMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB [I. M. MenneneeBa», m3yueHue
MoJeNell KPUCTAIMUECKUX pEmETOK, HAOMIOJeHHe U ONHUCaHWEe JIEMOHCTPALMOHHBIX U
1abopaTOpPHBIX OIBITOB (pa3jiokKeHHe MEepOKCHIa BOJOPOAAa B MPHUCYTCTBHM KaTalu3aTopa,
OIIPENIEJIEHUE CPEeJlbl PAaCTBOPOB BEILIECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUYEeCKOH paboThl «BnusHue pa3nuuHbiXx (aKTOpoB Ha
CKOPOCTb XUMHUUYECKON PEAKLIUM».

Pacuérneie 3anaun.

Pacu€rbl 10 ypaBHEHHAM XMMHYECKUX PEAKLIUN, B TOM YUCIIE TEPMOXUMHYECKNE PACUETHI,
Pacu€Thl ¢ UCIIOJIB30BAHUEM NOHSTHS «MAcCOBasl JOJIS BEIIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilomoxenune HemeramnoB B Ilepuoamyeckoi cuCTEME XMMHUYECKUX
anemenToB JI. M. MengeneeBa W OCOOEHHOCTH CTpoeHHS aTOMOB. (DHU3WYECKHE CBOWCTBA
HEMETaJIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha MpUMepe KHCIopoa, cepsl, pocdopa u yrieposa).

XUMHUECKHE CBOMCTBAa BaXKHEHIIMX HEMETAJUIOB (TaJlO€HOB, cephl, a3oTa, (ocdopa,
yriepoja U KpeMHHUs) U UX COCTUHEHUH (OKCHA0B, KUCIOPOICOIEPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHCHMIA).

[IpumeHeHne BaKHENIINX HEMETAJUIOB U UX COCTUHEHHM.



Mertaiuel. [lonoxenue meramioB B [leproauyeckoil cCUCTEME XMMHUUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHSI JEKTPOHHBIX 000JI0YEK aToMOB MeTayioB. OOiue
¢usnveckue cBoiicTBa MeTayuioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUH DA HaNpsHKEHUH
METaJJIOB.

XUMHYECKHE CBOMCTBA BAXKHEWIIUX METAJIOB (HATpWil, Kalud, KaJbIMH, MarHuw,
QTIOMUHUM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

OOmrre cnocoObl MoTy4eHus: MeTauIoB. [IpuMeHeHe MeTallIoB B OBITY U TEXHHKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB U WX TMPEBPALICHUN: H3yUeHUE
KoJuleKuuu «MeTajuibl M CIUTaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTATBHBIX
3ama4, HaOJNIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JTAOOPATOPHBIX  OTIBITOB
(B3aMMOICMCTBUE THUIAPOKCHIA ATIOMHUHHS C PAaCTBOPAMH KHUCJIOT W IIEJOYel, KauyeCTBEHHbBIC
peaKkiry Ha KaTHOHBI METAJIJIOB).

Pacuétnbie 3amaun.

Pacuérel maccel BemiecTBa mwiM 00bEMa Tra3oB MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuUMUA U KU3Hb

Ponps xumun B 0O6ecTiedeHHH YKOJIOTHIECKOM, SJHEPTETUUECKOM M MUIIEBON 0€30MMacHOCTH,
pa3BUTHU MeAWIUHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHUS BEHIECTB M XHUMHYECKUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX TMPUHIMIAX MPOMBIILICHHOTO TOJYYCHUS
BA)KHEHIIINX BEIIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: BaKHEHIIHME CTPOUTENbHbIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, KepaMHKa, MaTepHhaibl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHUallbl, OPraHU4YECKHE U MUHEPATIbHbIE yI0OpEHUSI.

XuMHsA M 3[I0pOBbE 4YeJIOBEKa: MpaBUJia HCIOJb30BaHUS JIEKAPCTBEHHBIX IPENapaTosB,
mpaBuiia 6€30MacHOTO UCOIb30BaHUS MPENapaToB OBITOBOM XMMHUU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3HU.

Peanu3zanust MeXNpeAMETHBIX CBA3CH MpU U3ydeHUH O0IIel U HEOpPraHM4eCKOH XUMUU B
11 xnacce ocylIecTBISETCS Yepe3 MCIO0JIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHITHIHA,
TaK U MOHATHM, SBISIOUIUXCA CUCTEMHBIMU I OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
UK.

OO1ue ecTecTBEHHO-HAYYHbIE MOHSTHS: HAaY4YHbIH (DaKkT, THUIIOTE3a, 3aKOH, TEOpHUs,
aHalu3,  CHHTE3,  KiaccuuKanus,  MEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHHUE, SBICHHUE.

@duzuka: Marepus, SHEprus, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
Pa0aKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKUN ypOBEHb, BEILIECTBO, TENO, 00BEM, arperaTtHoe
COCTOSTHUE BEIIeCTBA, (U3NYECKUE BEIUYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

I'eorpadust: MuHEpabl, TOpHbIE TOPOIBI, MOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepuaios, CEIBbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUIIEBAS
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenapaTroB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaT€pUaOB, 3JIEKTPOHHAS] MPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



TemaTn4eckoe IJIAHUPOBAaHHUE.

10 kaacc.
Ne Paznen KOJI- | KOHTPO | Moyib BOCIUTATEIBHON IPOrPAMMBI
BO JIbHBIE «[IIKOIBHBIN YPOK»
4acoB | paboThI

1 | Beexgenue B 1 HUCIOJIL30BAaHUE BOCIIUTATEIbHEIX
OPraHUYECKYIO XUMUIO. BO3MOYKHOCTEH COACPKAHMS XUMUH;

2 | Teopus cTpoenus 3 - IPUMEHEHNE HA YPOKE
OpraHiiCeCKuX MHTEPAKTUBHBIX (JOpM pabOTHI C
COCJIMHEHUH. VHAIHMHCS;

3 | YruieBogopoisl. 11 1 - HOJUIEpKKA MOTHBAIMH

4 | Cnptl, deHombI. 4 o0yJarouxcst K MoJy4eHHI0 3HaHUH,

5 AHLHGFHHH'U 7 1 YCTaHOBJICHHUC IIO3UTUBHBIX
KapOoHOBBIN KHCIOTHI U .

COKHBIE SHUPHI. MEXJTMIHOCTHBIX OTI:I'OHIGHI/II/I B KJacce

6 | AsoTconepiamue 5 U 100poxenaTensHON atMocheps! BO
COCJIMHEHUSI. Bpemd ypoxa,

7 | BeuectBa KHUBBIX 5 - MHATHAANAS 1 TTOAICPKKa
KIETOK. UCCIIEIOBATENLCKOM ACATEIIBHOCTH

8 | OboOmeHue mo Kypey 2 1 YUaIMXCs TS IPHOOpETeHHs
OpraHquCKOﬁ XUMUH. HaBBIKOB CaMOCTOATCIIbHOI'O PCIICHUA

npo0OJIeMBbl, HaBbIKa 0()OPMIICHUS
COOCTBEHHEBIX UAEH
- YCTaHOBJICHUE I0BEPUTEIHHBIX
OTHONIEHUH MEXy MpenoaBaTeasiMu
1 00YyJarOIIMMUCS
- TOOYXKIeHHE 00yJIatONTUXCsI
co0II0/1aTh Ha YPOKE OOIICTPUHSITHIC
HOPMBI TTOBEJICHHUS,
npaBuiia OOLIEHUS CO CTApIIMMHU U
CBEPCTHUKAMH, IPUHIIMIIBI Y4eOHO
JUCIUIUIMHBI U CAMOOPraHu3aluu
Bcero 35
TemMaTH4eckoe MJIAHNPOBAHUE.
11 kaacc.
No Paznen KOJ- | KOHTPO | MPaKTH Monyns BoCIUTAaTEIbHOM
BO JbHBIE | YEeCKHe nporpaMmbl «LIKOIBHBINH yPOK»
4acoB | paboThl | pabOTHI

1 | Teoperuueckrie OCHOBBI 13 1 1 MCIOJIb30BaHNE BOCTIUTATEIbHBIX
XUMHH BO3MO’KHOCTEH CoJIepKaHUs XUMUH;

2 | Heopranuueckast XuMus 17 1 2 - IPUMEHEHHUE HA YPOKe

3 | XuMmusi 1 JKU3HB 4 1 MHTEPaKTUBHBIX (JOpM pabOTHI C

yUalIMMUCS;

- MMOAACpIKKa MOTUBAIUN
O6y‘laIOH_II/IXC$I K NIOJIYUCHUTIO

MEXJIMYHOCTHBIX OTHOILIEHUH B
KJacce 1 1o0pokenaTeabHON
aTMocepsl BO

3HaHHI>i, YCTAaHOBJICHUC NTO3UTUBHBIX




BpeMs YpOKa,
- MHUIMALUS U TI0JIEPIKKA
UCCIIEN0BATEIIBCKON NEATEILHOCTH
yyamuxcs i puoOpeTeHust
HaBBIKOB CaMOCTOSITEJILHOTO
petieHus mpoosieMbl, HABBIKA
ohopmIIeHHs] COOCTBEHHBIX UJIEH
- YCTaHOBJICHUE JI0BEPUTEIbHBIX
OTHOUIEHUMN MEXTY
[penojaBaTesi MU U 00yJaroluMHucs
- TOOYXKJIeHHEe 00yJatOUXCst
coOIr0AaTh Ha ypoKe OOIIETIPUHSATHIE
HOPMBI TIOBEJICHUS,
npaBuiia OOUIEHUS CO CTAPIIUMHU U
CBEPCTHUKAMH, IPUHITUIIBI Y4eOHOMH
JMICIUTUTMHBI 1 CAMOOPTaHU3aIHH

Bcero

68

ok~

Y4edH0-MeTOAUUECKOE 00ecnieueHne 00Pa30BaTeJIbHOI0 Mpouecca

Xumus : pabouas nporpamma : 6a3oBbiit ypoBeHb : 10—11 kmacest / H. E. Ky3nenosa, H.

H. I'apa. — M. : Benrana-I'pad, 2017.

Xumus. 10 kmace: yue6Huk/H.E.Ky3nenosa, U.M.TutoBa, H.H.I'apa — M.:Berana-
I'pad, 2018-2022
Xumus. 11 xkmace: yue6Huk/H.E.Ky3nenosa, M.M.TutoBa, H.H.I'apa — M.:Berana-
I'pad, 2018-2022
3amaunuk mo xumun 10 kmacc. H.E.Ky3nenosa, A.H.JIeskun, M.: Bearana-I'pad, 2012
3amaunuk mo xumuu 11 kimacc. H.E.Ky3nenosa, A.H.JIeskun, M.: Bearana-I'pad, 2012
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