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1.ITosicHuTeIbHASA 3aNIUCKA.
1.1 PaGouyass nporpamMMa cocTaBJ/ieHa Ha OCHOBe HOPMATHUBHO-NIPABOBOM 0a3bI:

- ®enepanpabiii 3akoH Ne273 ot 29.12.2012r. «O6 obpazoBanuu B Poccuiickoit Deaepannny;

- mpuka3 Munucrepctsa oopazoBanus Poccuiickoit @enepannu ot 05.03.2004r. Ne1089 «OO6 yTBepkaeHUN
(benepanbHOro KOMIOHEHTA TOCYIapCTBEHHBIX 00pa30BaTeNIbHBIX CTAaHAAPTOB HAuYaJIbHOTO OOIIETO,
OCHOBHOT'O OOIILIETO U CpeHero (IOJIHOro) o01Iero oopa3zoBanus» (B IEHCTBYIOIIEH peAaKIIUU OT
31.01.2012 Ne2)

- mpuka3 MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepanuu ot 30.08.2013 Nel015 «O6
YTBEPKACHUH MOPSIIKA OpraHU3alUU U OCYIIECTBICHHS 00pa30BaTebHOM EeATEIbHOCTH IO OCHOBHBIM
o0pa3oBarebHBIM ITPOrpaMMaM, 00pa30BaTeIbHBIM IPOrpaMMaM Ha4aJIbHOTO, OCHOBHOTO OOIIIETO U
CpeIHero 001Iero 00pa3oBaHMs Y,

- mpuka3 MunmcTepcTBa 00pazoBanus U Hayku Poccuiickoit denepaunu ot 06.10.2009r. Ne373 «O6
YTBEPKACHUM U BBEJICHUH B JeiCTBUE (elepalbHbIX TOCYIapCTBEHHBIX CTAHIAPTOB HAYAJILHOTO 00IIEro
oOpa3zoBanus» (neicTByomen pegakuuu ot 29.12.2014 NoS);

- mpuka3 MunuctepcTBa obpazoBanus u Hayku Poccutickoit @eneparuu ot 26.11.2010 Nel1241 «O
BHECEHUH M3MEHEHMI B (eiepabHbIil rOCy1apCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT HAYaIbHOTO O0IIEro
o0Opa3oBaHusl, YTBEPKIEHHBIN MTprUKa3oM MuHHCTEpcTBA 00pazoBanusi U Hayku Poccuiickoit deneparuun
ot 06 oxtsi6pst 20091, Ne373; - IACHMO
MunucrtepcTBa ob6pazoBanus U Hayku Poccutickoit @eneparuu ot 12.05.2011 Ne03-296 «O6 opranuzamuu
BHEYPOUHOM JEATEIbHOCTH MPH BBEJACHUHU (eIepaIbHOr0 roCcy1apcTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa
o01mero o0pazoBaHUs;

[Iporpamma cocTaBieHa ¢ y4€TOM HMEIOIIETOCsS 000opyaoBanus LleHTpa ecTecTBEeHHO-HAYYHOU U

TEXHOJIOTHYECKON HampaBlieHHocTel «Touka pocTay, 4TO MO3BOJIIET CO3/AaBaTh YCIOBUS 1JI Pa3BUTHUS Y
yYaIMuXcs €CTeCTBEHHO-HAYYHOW, MaTeMaTUYeCKOU, MH(POPMAITMOHHON W TEXHOJIOTHYECKOW TPaMOTHOCTH,
(bopMHPOBaHUS KPUTUYECKOTO U KPEATUBHOTO MBIIIJICHHSI, COBEPIICHCTBOBAHHS HABBIKOB
€CTECTBEHHO [ |HAYYHOW HAIpPaBIEHHOCTH, a TAKXKE JJIsI MPAKTUIECKOH 0TpabOTKK ydeOHOT0 MaTepuaa 1mo
y4eOHOMY TpeMETy «XUMUS)

- 3akoH Ps3zanckoii o6mactu ot 29.08.2013 Ne 42-0O3 «O6 obpa3zoBanuu B PsizaHckoil o0macTtu;
- OOIT COO MBOY «Yypunkosckas CIIy;

- yue6nsIit ran MOV «Hypunkosckast CLy;

- aBTopckas mporpamma Pymsutuca I .E. ,@enpamana @. I'. «Xumus10-11 kmace»
00111€00pa30BaTEIbHBIX YUPEKACHUIN

o 12.1lenm:

e OBJIa/IecHHEe YMEHUSIMH [IPUMEHSATH MOJIy4YEeHHBIC 3HAHUS ISl O0BSICHEHHS pa3HOOOpa3HBIX
XUMHUYECKUX SIBJICHUH U CBOMCTB BEILIECTB, OLIEHKHU POJIU XUMUU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHH U IMMOJIYYCHHUHU HOBBIX MAaTCPUAJIOB;

e Ppa3BHUTHe II03HABATEIbHBIX HHTEPECOB U MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B mpoliecce
CaMOCTOATECIIBHOT'O HpHOGpGTGHHH XUMHUYECKUX 3HAHUU C UCIIOIb30BaHUEM PA3INIHBIX
MCTOYHUKOB HH(OpPMAIIUH, B TOM YHCJIE KOMITbIOTEPHBIX;

° BOCIIUTAHHUEC y6€)KI[eHHOCTI/I B IO3UTUBHOU POJIM XUMUHU B )KU3HU COBPCMCHHOI'O O6H_I€CTBa,
HE00XO0IMMOCTH XMMHUYECKH IPaMOTHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U OKpYXaloIlel cpene;

e MNpHUMEHEHHUE MOJYYeHHBIX 3HAHUN U YMEeHUI 151 0€30MaCHOTO UCIIOJIb30BAHUS BEIIECTB U
MaTepUajoB B OBITY, CETLCKOM XO31CTBE U HA MPOU3BOICTBE, PEIICHUS MPAKTUYECKUX 33/1a4 B
HOBCGI[HGBHOﬁ JKU3HU, ONPCAYITPCIKACHUA HBHGHHﬁ, HaHOCAIIUX BPC/ 3A0POBBIO YCIIOBCKA U
OKpY>Karollen cpene.



3amayu:

- (popmHpoBaHUE MOHUMAHUS TEOPHUH XUMUYECKOTO CTPOEHUS BEIIECTB, TOHUMAHNUE MTPUHIINIIA
YCIIO)KHEHUS CTPOSHUS U TEHETUYECKOTO Pa3BUTHS OT YIIIE€BOJOPOJIOB 10 OCIKOB;

-opMuUpoBaHUE 3HAHUH OCHOB XWMUU - BAKHEHIINX (PAaKTOB, MOHSATUH, 3aKOHOB U TEOPUHl, S3bIKA HAYKH,
JOCTYITHBIX 0000IIIeHN I MUPOBO33PEHUECKOTO XapaKTepa,;

- pa3BUTHUC YMGHI/Iﬁ Ha6JIIO,Z[aTb )41 O6’b}ICH}ITb XUMHNYCCKUC ABJICHUA, COGJ’IIO,Z[aTb IpaBujia TCXHUKU
0e30macHOCTH MpHU padboTe ¢ BEMIECTBAMU B XUMHUECKOW JJTaOOPATOPUHU U B TIOBCETHEBHON KU3HH;

- pa3BUTHE UHTEpeca K XMMHUHU KaK BO3MOXHOM o0yacTu Oyayiiei mpakTHUeCKOH 1eATelbHOCTH;
- pa3BUTHE UHTEIIEKTYaJIbHBIX CHIOCOOHOCTEHM U T'YMaHUCTHUECKUX Ka4eCTB JTUYHOCTH;
- (hopMupOBaHHE HKOJIOTHIECKOTO MBIIIUIEHUS, YOKIEHHOCTH B HEOOXOAMMOCTH OXPaHbl OKPY’KaIOIIeH

B coorBerctBun ¢ OOII COO mikoss! B kaxaoM kiacce orBoautcs o 70u( 24. B Hepento).Kype xumuu B
10-11 xmaccax paccuntan Ha 140 gacoB.

2. IlimannpyeMble pe3yJibTaThbl 0CBOCHHMS Y4eOHOI0 mpeaMeTa
2.1. JInaHOCTHBIC pe3yIbTaThI.

- OpUCHTaIUA 06yqa101u1/1x051 Ha JOCTHXKCHUEC JIMYHOI'O CHACTh, PCAIU3al[UI0 ITO3UTHUBHBIX Y XU3HCHHBIX
MNEPCICKTUB, MHUITUATUBHOCTb, KPECATUBHOCTL, TOTOBHOCTL U CIIOCOOHOCTB K JIMYHOCTHOMY
CaMOOIpEaACICHUIO, CITOCOOHOCTH CTaBHTh LEJIN U CTPOUTH ) KU3HCHHBIC I1JIAHEI;

- TOTOBHOCTh U CITOCOOHOCTH 00ECTIeUUTh ce0€ U CBOMM OJM3KUM JJOCTOMHYIO )KU3Hb B MIPOLIECCE
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JI€SITEILHOCTH;

- TOTOBHOCTb U CITIOCOOHOCTH 00YYAIOUINXCS K OTCTAMBAHUIO JINYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTh M CITOCOOHOCTH BBIPA0ATHIBATh COOCTBEHHYIO IMO3UIIHIO 110 OTHOMIEHHUIO K
00IIECTBEHHO-TIOJUTHYECKUM COOBITHSIM MPOILIOr0 U HACTOSIIEr0 Ha OCHOBE OCO3HAHUS, U OCMBICIICHUS
HUCTOPHUH, TYXOBHBIX LIEHHOCTEN U TIOCTUKEHUIN HALIEH CTPaHBL;

- TOTOBHOCTH U CHOCO6HOCTB 06yan0H1ch;1 K CaMOpaSBI/ITI/IIO U CaMOBOCIITUTAHHUIO B COOTBCTCTBUU C
00111e9YeIIOBEUYEeCKMMU IIEHHOCTSIMH U HcaJIaMH IPaKIaHCKOTO O0IIECTBa, MOTPEOHOCTh B (PU3HUYECKOM
CaMOCOBepLHeHCTBOBaHI/II/I, 3aHATUAX CHOpTHBHO-O3I[OpOBHTGHBHOfI ACATCIbHOCTBIO,

- IPUHATUE U peau3alys EHHOCTE! 3/J0pPOBOT0 U OE€30TaCHOTO 00pa3a KU3HHU, OepexHOe, OTBETCTBEHHOE
1 KOMIIETCHTHOC OTHOIICHUEC K COGCTBGHHOMy (bHBI/I‘IeCKOMy 1 IICUXOJIOTHYCCKOMY 3J10POBLIO;

- HENPUSATHE BPEIHBIX MPUBBIYCK: KyPEHUS, YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHKOB.

- HPaBCTBEHHOE CO3HAHUE U MMOBEJACHUE HA OCHOBE YCBOCHUS OOIICUEIIOBEYECKUX IIEHHOCTEH,
TOJICPAHTHOT'O CO3HAHMS M MIOBEICHHS B TIOJUKYJILTYPHOM MUPE, TOTOBHOCTH M CTIOCOOHOCTH BECTH
JUAJIOT C IPYTUMHU JIFOIBMHU, JOCTUTATh B HEM B3aUMONOHUMAHUS, HAXOAUTh OOIIUE TIeNTH ¥ COTPYAHHYATh
JUISL MX JIOCTHIKEHUS,

- IPUHATHE TYMAaHUCTUYECKUX [IEHHOCTEH, 0OCO3HAHHOE, YBAXKUTEIHHOE U I0OpOKEIATeTbHOE OTHOIIICHHE
K IpYTOMY Y€JIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;



- CIOCOOHOCTH K COMEPEKUBAHUIO U (POPMHUPOBAHNE TTO3UTUBHOT'O OTHOILICHHUS K JIIOJIIM, B TOM YHCIIE K
JUIAM ¢ OTPaHUYECHHBIMH BO3MOXXHOCTSIMU 3/IOPOBBSI M HHBAIIUaM; O€pEeKHOE, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIIIEHUE K (PU3MUECKOMY U TICUXOJIOTHYECKOMY 3/I0pPOBBIO IPYTHX JIOCH, yMEHUE
OKa3bIBaTh MEPBYIO MOMOIIIb;

- TOTOBHOCTh O0YYAIOIIUXCS K TPYAOBOM MPOPECCHOHATBHON ACSITETFHOCTH KaK K BO3SMOYKHOCTH Y4aCTHS
B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX TIPOOIIEM;

- IOTPEeOHOCTh TPYAUTHCS, YBAXKEHUE K TPYAY U JIIOASIM TpyAa, TPYAOBBIM JOCTUKEHHUSIM, TOOPOCOBECTHOE,
OTBETCTBEHHOE U TBOPUYECKOE OTHOILIEHUE K Pa3HbIM BHIaM TPYIOBOU JAEATEIHHOCTH;

- TOTOBHOCTH K CaMOOOCITYKMBaHUIO, BKJII0Yasi 00y4eHHEe U BBITIOJHEHUE TOMAIIHUX 0053aHHOCTEH.
2.2 MeTanpeIMEeTHBIC PE3YJIbTAThI

2.2.1. PerynaruBHbIC YHUBEpPCATbHBIC yUCOHBIC TEHCTBH

BelltyCKHMK HayduTes:

e  CaMOCTOATENBHO ONMPENEIATh LU, 3aaBaTh NapaMeTPbl U KPUTEPHUH, 10 KOTOPHIM MOXKHO
OTIPEACNUTh, UTO LIeJb IOCTUTHYTA;

e OILICHMBATh BO3MOKHBIE MOCIEACTBUS JOCTHKEHUS TTOCTABICHHOW LIETU B JACSATEIBHOCTH,
COOCTBEHHOM U3HU U KU3HHU OKPYKAIOUIUX JIOJEH, OCHOBBIBAsICh HA COOOPaKEHUAX 3TUKH U
MOpaJly;

e CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00Pa30BaTEIbHOM NEATENbHOCTH U AKU3HEHHBIX
CUTYaIUsX;

e  OLIEHUBATH PECYPCHI, B TOM YHUCIIE BpEMS U Ipyrue HeMaTepHalbHbIe PECYpPChl, HEOOXOANUMBIE IS
JOCTH>KEHHS TIOCTABJIICHHOW LIETH;

e BBIOUPATH MYTh JOCTHKEHUS 11€JH, INIAHUPOBAThH PELICHUE MMOCTABICHHBIX 33/1a4, ONTUMHU3UDPYS
MarepuaibHble U HEMaTepuabHbIE 3aTPaThl;

e  OpraHu30BbIBaTh 3P PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISl TOCTHXKEHUS TIOCTABJICHHON
LIENH;

e  CONOCTAaBIISATH NOJYYEHHBIA PE3yIbTAT IEATEIHHOCTH C IIOCTABJIEHHOM 3apaHee 1eNblo.

2.2.2. [lo3HaBaTenbHBIC YHUBEPCAIbHBIC YICOHBIC JCHCTBUS
BrlllyCKHMK HayduTes:

e HCKaTh M HaXOJUTh OOOOIICHHBIE CIIOCOOBI PEIICHUS 33/1a4, B TOM YHUCIIE, OCYIIECTBISATh
pa3BepHYTHIN MH(GOPMAITMOHHBIN TTOMCK U CTABUTh HA €T0 OCHOBE HOBBIC (YUCOHBIC U
TO3HABaTENIbHBIC) 3a]1a4H;

e KPUTHUYECKU OLIEHHWBATh U MHTEPIPETUPOBATH NH(OPMALIMIO C Pa3HBIX MO3UIIMNA, PACIIO3HABATH U
(buKCHpOBATh MPOTUBOPEUUS B MHGOPMAITMOHHBIX UCTOUYHUKAX;

e  HCIOJB30BATh PA3IUUHbIC MOAEIbHO-CXEMAaTHUECKHUE CPEJICTBA JJIsl IPEICTABICHUSI CYILIECTBEHHBIX
CBSI3€H U OTHOIICHUH, a TAK)Ke TPOTUBOPEUHIA, BRISIBICHHBIX B MHPOPMAIIMOHHBIX UCTOYHHUKAX;

e HAXOJUTh U MPUBOAUTH KPUTUUECKHE aPTYMEHTHI B OTHOIICHUU ACHCTBUM U CYKIACHUM IPYyroro;
CIIOKOWHO M Pa3yMHO OTHOCUTHCS K KPUTHUECKUM 3aMEUaHUSIM B OTHOIIIEHUU COOCTBEHHOTO
CYXJICHHSI, paCCMAaTPUBATh UX KaK peCcypc COOCTBEHHOTO Pa3BUTHS;

e  BBIXOJUTH 332 PAMKH Y4€OHOTO MPEIMETa U OCYIICCTBISATH IeJICHATIPABICHHBIN TOUCK
BO3MOXKHOCTEH JIJIs1 IIUPOKOTO MEPeHoca CPeACTB U CIIOCOOOB JIEHCTBUS;

e  BBICTPAMBATh UHIUBUIYATHHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YIUTHIBAS OTPAHHYCHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHUS;

e MCHSTH U yJIEPKUBATH Pa3HbIC MO3UIIUHU B TIO3HABATEILHOU IS TEIILHOCTH.

2.2.3. KoMMyHHUKaTHBHBIE YHUBEPCAIbHBIC yUeOHBIE TCUCTBUS



BrlllyCKHMK Hay4uTcs:

e  OCYHIECTBJISITH JEJIOBYI0O KOMMYHHKAIIMIO KaK CO CBEpPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK BHYTPH
o0pa3oBaTeNnpHON OpraHu3allii, Tak U 3a €e MpeleIaMu ), TOJ0NpaTh MapTHEPOB IJIs JEIIOBOM
KOMMYHHUKAITUW UCXOJIS U3 COOOPAKEHUM Pe3yIbTaTUBHOCTH B3aMMOJICUCTBHS, a HE IMYHBIX
CHUMIIATHI;

e TIPH OCYIIECTBJIICHHH TPYNIIOBOM paOOTHI OBITH KaK PYKOBOJIUTENIEM, TaK U YWICHOM KOMaH/IbI B
Pa3HBIX pOJIsX (FEHEpaTOp UAEH, KPUTHUK, UCTIOJIHUTENb, BRICTYNAIOIINM, SKCIEPT U T.1.);

e KOOPJIWHHUPOBATH U BBHITIOJIHATH Pa0OTY B YCIOBUSX PEATHHOTO, BUPTYAIHHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

e  Pa3BEpPHYTO, JIOTUYHO M TOYHO M3J1araTh CBOIO TOUKY 3PEHUSI C UCIOJIb30BAHUEM aJIEKBATHBIX
(YCTHBIX U MIMCHbMEHHBIX) SI3bIKOBBIX CPEJICTB;

e pacmo3HaBaTh KOHQIMKTOTEHHBIE CUTYAIMH M MPEIOTBPAIIATh KOH(PIUKTHI 10 UX aKTUBHOH (ha3bl,
BBICTPanBaTh JICTIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKAIINIO, H30€Tast JMYHOCTHBIX OIIEHOYHBIX
CYXKJICHUU.

3. IlpeameTHBIE pe3ysIbTaThI:
B pe3ynbrare u3ydenus yaeOHOro nmpeamera «XuMuUs» Ha YpOBHE CpeTHEro oomiero oopa3oBaHusi:
BrimyckHuK Ha 6a30BOM YpOBHE HAyUUTCS:

e pacKphIBaTh Ha MIPUMEPAX POJIb XUMHUH B (POPMUPOBAHHH COBPEMEHHOM HAyYHON KapTUHBI MHpa U
B IIPAKTHYECKOH JEITEIHOCTH YEI0BEKa;

e JIEMOHCTPHPOBATh HA MPUMEPaAX B3aUMOCBS3b MEXK1Y XUMHEH U IPYTHMHU €CTECTBEHHBIMU
HayKaMH;

e pacKphIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUN XUMUYECKOro cTpoeHust A. M. Bytieposa;

e moHUMaTh pu3mdeckuii cMoica [lepuoanaeckoro 3akona /.M. MenzeneeBa 1 Ha €ro OCHOBE
OOBSICHATH 3aBUCMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB U 00pa30BaHHBIX UMH BEUIECTB OT
3IIEKTPOHHOTO CTPOCHHUS aTOMOB;

e OOBSACHATH MPUYMHBI MHOTOOOpA3Msl BEIIECTB HA OCHOBE OOIIHMX MPEACTaBICHUH 00 X COCTaBe U
CTPOCHHU;

e IPHUMEHSATH NPaBUJIa CHCTEMATUYECKON MEXTyHApOIHOW HOMEHKIATYphI KaK CPEICTBA PA3INUCHUS
Y UJCHTU(UKALNH BEIIECTB MO MX COCTABY M CTPOCHUIO;

e COCTaBJIATH MOJICKYJISIPHBIC U CTPYKTYpPHBIE ()OPMYIIBI OPraHMYECKUX BELIECTB KaK HOCUTENIEH
MH(OPMAIMY O CTPOCHHH BELIECTBA, €T0 CBOMCTBAX W MPUHAIICKHOCTH K ONPEACICHHOMY KIIacCy
COCIMHEHMU;

e  XapaKTepU30BaTh OPraHWYECKHE BEIIECTBA 110 COCTABY, CTPOCHUIO M CBOWCTBAM, YCTaHABIMBAThH
PUYMHHO-CJICICTBEHHBIE CBSA3M MEXy JaHHBIMU XapaKTEePUCTHKAMHU BEIIECTBa,

e TPUBOJUTH MPHUMEPHI XMMHUYECKUX PEaKIUi, pACKPBIBAIOIINX XapaKTEPHBIC CBOWCTBA TUITMYHBIX
IPEACTaBUTEIICH KIIAaCCOB OPraHMYECKHUX BELIECTB C IETIbI0 X WACHTH(UKAIMN 1 O0BSICHCHNS
00JIaCTH MPUMEHEHHS;

e TPOTHO3UPOBATH BOZMOKHOCTH MPOTEKAHNS XUMHUYECKHUX PEAKLMi Ha OCHOBE 3HAHWH O THIax
XMUMUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

e HCIIONB30BATh 3HAHUS O COCTAaBE, CTPOCHUU M XUMHUECKHX CBOMCTBAaX BELIECTB I O€30IIaCHOTO
IIPUMEHEHHS B IPAKTUYECKOH e TeTbHOCTH;

e TPUBOJHTH MPUMEPHI MPAKTHUECKOTO HCIOIB30BAHHS MPOIYKTOB MEPepabOTKH HEPTH U
MIPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH (IOIMATUIIEHA, CHHTETUYECKOTO KayJyKa,
aIeTaTHOTO BOJIOKHA);

e MPOBOJUTH ONBITHI IO PACIIO3HABAHUIO OPTAaHUYECKUX BELIECTB: TIUIEPUHA, YKCYCHOM KHCIOTHI,
HeTIpeIeNbHBIX )KUPOB, TIIFOKO3bI, Kpaxmaia, OElIKOB — B COCTaBe MUIIEBBIX IPOTYKTOB U
KOCMETUYECKUX CPEJICTB;

e BIIAJETh MPABUJIAMHU U IpUEMaMH 0e30MacHON pabOThI ¢ XUMHUYECKHMH BELIECTBAMU H
1a00paTOPHBIM 000PYIOBAaHHEM;



° YCTaHaBJIMBATh 3aBUCUMOCTHL CKOPOCTU XUMHUYECKOH pCaku U CMCIICHUA XUMHUYCCKOI'O
PaBHOBECHSI OT Pa3IMYHBIX (DAKTOPOB C LEINBIO ONPEIEICHUS] ONTUMAIbHBIX YCIOBUIM MPOTEKAHUS
XUMHAYECKHX TPOIIECCOB;

e IIPUBOAUTH IIPUMEPHI TUAPOIN3A COJIEU B IIOBCEIHEBHOM KU3HU YEIIOBEKA;

e TPHUBOAMTH NPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIIUI B IIPUPOJIE,
MPOU3BOJACTBCHHBIX ITPOLCCCAX U KUBHCACATCIIBHOCTU OPTaHNU3MOB;

e TPHUBOAMTH NIPUMEPHI XUMUYECKHX PEAKINH, PACKPHIBAIONINX O0IINE XUMUIECKHUE CBOHCTBA
MPOCTHIX BCIICCTB — MCTAJUIOB U HEMCTAJIJIOB,

e TPOBOJUTH pPaCUEThl HA HAXOXKJICHHE MOJICKYIISIPHOU (hOPMYJIBI YTIIEBOIOPO/IA TI0 TIPOTYKTaM
CropaHus v 110 €ro OTHOCHUTEIBHOH INIOTHOCTH X MaCCOBBIM JO0JIIM 2JIEMCHTOB, BXOJAIIINX B €TI0
COCTaB,

° BJIAACTD ITpaBHUJIaMHA 6€3OHaCHOI‘O O6paH_I€HI/I}I C CAKUMHU, TOPIOYUMHU U TOKCUYHBIMU BCIICCTBAMU,
cpeacTBaMu OBITOBOW XMMUW;

e  OCYIIECTBJIATH NOUCK XMMUYECKOH MH(OPMAINK 110 HA3BAHUAM, UICHTU(UKATOPAM, CTPYKTYPHBIM
dhopmynaM BelecTs;

e KPUTHYECKH OI[CHMBATH M HHTEPIPETUPOBATh XMMUYECKYIO HH(POPMAIIUIO, COAEPIKAIILYIOCS B
COOOMICHHUSX CPENICTB MaccoBOi mH(popMaru, pecypcax MHTepHETa, HAYyYHO-TIOMYJSIPHBIX CTAThIX
C TOYKH 3PCHHS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LENAX BBIABICHUS OLIMOOUHBIX CYKICHUN
1 hopMupoBaHUsi COOCTBEHHOW MO3HIIHH;

e MPEICTABIATH IYTHU PEUICHUS TTTO0ATBHBIX MPOOJIEM, CTOSIINX NEpe YeTOBEYECTBOM:
AKOJIOTUYECKUX, YHEPTETHIECKUX, CBIPHEBBIX, M POJIb XUMHH B PEIICHUU 3TUX MTPOOIIEM.

BrimyckHuk Ha 0a30BOM YpOBHE MOJIYYUT BO3MOXKHOCTh HAYUUTHCS:

e WJUTIOCTPUPOBAThH Ha IPUMEpPaX CTAHOBJICHUE M SBOJIIOIUIO OPTaHUYECKOW XMMHUN KaK HAyKd Ha
Pa3TMYHBIX UCTOPUYECKHUX dTarax €€ pa3BUTHSI,

e HCIOJB30BATh METO/BI HAYYHOT'O TIO3HAHUS TIPU BBHITIOJHEHUHU TIPOCKTOB M y4eOHO-
HCCIIEIOBATENLCKUX 3a1a4 10 U3YUCHHUIO CBOMCTB, CIOCOOOB MOJIYUYEHHUS U PaCIiO3HABAHUS
OpPTaHUYECKUX BEIIECTB;

e OOBSICHITH MPUPOAY U CIIOCOOBI 00pa30BaHMUsI XHMHUECKOHN CBSI3U: KOBAJICHTHOH (TIOJISIPHOM,
HETIOJISIPHON ), HOHHOU, METaJUTMYECKOU, BOJOPOAHON — C IIEJIBIO OTPEICICHUS XUMHUIECKON
AKTUBHOCTH BEILIECTB;

e YCTaHABJIMBATh TEHETHUYECKYIO CBSI3b MEXK/Y KJlaCCaMU OPraHMYECKUX BEIIECTB JJIsl 00OCHOBAHUS
MPUHIMITHATEHOW BO3MOKHOCTH TOJTYYCHHSI OPraHUIeCKUX COSTMHEHUH 3aJaHHOTO COCTaBa 1
CTPOCHHUS;

e YCTaHABJIMBATH B3aUMOCBSI3U MEXIY (pakTamMu u Teopuei, MPUINHON U CIICACTBHEM MIPU aHATIN3E
MPOOJIEMHBIX CUTYalHidi 1 000CHOBaHUH MPHHUMAEMBIX PEIICHUI HAa OCHOBE XUMHUYECKUX 3HAHUH.

3. Conepxanne yueOHOTo nmpeamera

10 xiacc
Pasoen 1. TeopeTnueckue OCHOBBI OPraHUYECKON XUMHH

Opranunueckue BemecTBa. Oprannueckas xumus. [Ipeamer oprannyeckoit Xumuu. OTINYATEIIbHBIC
MPU3HAKHU OPraHUYCCKHUX BCUICCTB U UX peaKHI/Iﬁ.

Teopus xumudeckoro crpoeHuss A M. bytiepoBa: 0CHOBHBIE IOHSTHSL, IOJIOKEHUS, CIIEICTBUS.
CoBpeMeHHbIE NPEICTABICHUS O CTPOEHUU OpraHuYecKkux coenuHenui. M3omepsl. M3omepus.
OMnupudecKkue, CTpyKTypHBIE, 3JIeKTPOHHBIE (hopMysbl. Moien MOJIEKyT OPraHMUeCKUX COCTUHEHUH.
Ku3nb, HayuHas 1 o0mecTBeHHAs AesTeNbHOCTh A. M. byTieposa.



DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE OPTAHMYECKUX COSAUHECHMA. | nOpuIn3aius dIeKTPOHHBIX
opOuTaneit mpu oOpa3oBaHUK KOBAJICHTHBIX CBsi3el. [IpocTas u kpaTHasi KOBaJIGHTHBIC CBSI3H. METOIbI
HCCIE0BAHUS OPraHUYECKUX COCTNHEHUM.

Teopernyeckne OCHOBBI MPOTEKAHMS PEaKIUi OpraHuYecKux coenuuennid. Kimaccudukamms
OPraHUYECKHUX PEaKLUM.

OcoOeHHOCTH POTEKAHUS PEeaKLUil OPraHMYECKUX COCIMHEHUI.
Paznien 2. Knacchl opraHM4ecKUX COSIMHEHUHN. Y TIIEBOJAOPOIbI.

Aakanbl. CTpoeHre MOJIEKY alikaHOB. ['omoniornueckuit psa. Homenknatypa u nuzomepusi. Duzndeckue
CBOMCTBA aJIKaHOB. XMMHUYECKHE CBOICTBA: TOPEHUE, TAIIOT€HUPOBAHKIE, TEPMUUYECKOE Pa3I0KEHUE,
nzoMepusanus. Haxoxnaenue aakanoB B npupo/e. [lonydueHne u npuMeHeHne alKaHoB.

Hukaoankanbl. CTpoeHHUE MOJIEKYJI, TOMOJIOTHYECKHUM psfl, GU3HUECKUE CBOMCTBA, paCIPOCTPAHCHHUE B
npupoje. XuMHUYECKHE CBOMCTBA.

Aukenbl. CTpoeHue Mosekysia. @uzndeckue cBoMcTBa. MI3oMeTpusi: yriiepoJHOM LENH, MOJTOKEHUS
KpaTHOM CBSA3H, LIUC-, TpaHC-, u3omepusi. HoMeHknarypa. XumMudeckrue CBOMCTBA: PEAKIUs OKACIICHUS,
npucoenuHeHus, noaumepusanun. [Ipasuno B.B.MapkosaukoBa. CriocoObI OTydeHUs STUIICHA B
1a00paTOPUH U MPOMBIIUIEHHOCTH.

Auaxkaguenbl. CtpoeHue. usnueckue U XuMuueckue cBoiicta. [Ipumenenue ankagueHos. HaTypaibHblil
Kayudyk. Pe3una.

Aaxunbl. CtpoeHue Mosiekyil. Du3ndeckue U XMMHYECKHUE CBOMCTBA. Peakiuu npucoeIuHeHus u
3amerenus. [lonyuenue. [Ipumenenue.

ApomMaTuyeckue yrijieBoaopoabl (apenbl). benzon u ero romonoru. Ctpoenue, Gpu3nvIecKrue CBONCTBA,
M30MepHsi, HOMEHKIAaTypa. XUMHUYecKHe cBoiicTBa OeH3oina. ['omonoru 6enzona. OcoOeHHOCTH
XMMHUYECKHUX CBOMCTB rOMOJIOrOB O€H30J1a Ha mpuMepe Toiyona. [Ipumenenre 6eH301a U €ro roMos0roB.
I'enernyeckas CBSI3b YIII€BOIOPOAOB.

Paznen 3. TlpousBojHbIE YIII€BOAOPOIOB

Cnuprsl. Knaccudukans, HOMEHKIaTypa 1 H30Mepusi ciupToB. [IpenenbHble 01HOATOMHbIE CITUPTHI.
I'omonoruueckuii psan, cTpoeHne U Gpu3nvdeckrue cBorcTa. BogopoaHas cBs3b. XMMHUUECKHE CBOMCTRA.
ITonydyeHne U NpUMEHEHUE CIIUPTOB.

Mmuoroaromublie cnupThl. Knaccudukaius, HOMEHKIATypa U U30MepHsl. DTUIICHTIIUKOIb U TJIUIEPUH.
Cocras, ctpoenue. dusnueckue u xumuueckue cBoiicraa. I[lonydyenne n npumenenue. KauectBeHHble
peakIy Ha MHOTOaTOMHBIE CIUPThL. CUPTHI B )KU3HU YenoBeka. CIIUPTHI U 3J0POBEBE.

®eHosbl. DeHoT: coCTaB, CTPOSHHUE MOJICKYJIBI, (U3HYECKUE U XUMHUYECKUE CBOMCTBA. [Ipumenenne
¢denona u ero coequHEeHUH. X TOKCHYHOCTb.

AJIbJIerdbl M KeTOHBI. XapaKTePUCTHKA alTbJETUIOB H KETOHOB ((DyHKIIMOHANIbHAS TPYIINa, 00IIas
dbopmyna, npencrasutenu). Kinaccudukanus anpaeruaos. ['omonornyeckuit ps npeaenbHbIX adbAeTrHA0B.
Homenknarypa. ®uszndeckre cBOMCTBAa. XUMHUYECKHE CBOMCTBA: pEaKIIMU OKUCIICHUS, TPUCOEIUHEHHUS,
IIOJIMKOHACHCAIINHU. (DopManb;[emz[ " aiCTAJIbACTUA: MMOJTYYCHUC U ITPUMCHCHUC. Al_IeTOH KaK
Mpe/ICTaBUTENb KETOHOB.

Kapo6oHnoBbie kucaoTbl. Knaccuduxanus kapOoHOBBIX KHCIOT. OTHOOCHOBHBIE HACHITIICHHBIC
KapOOHOBBIE KHCIOTHI: TOMOJIOTUYECKUH psill, HOMEHKIIATypa, CTPOSHUE.



dusnueckue U XMMUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. [IpuMeHeHne U nmonyueHne kapOooHOBBIX
KHCJIOT.

KpaTKI/Ie CBCIACHHUA O BBICIINX Kap60HOBI>IX KHCJIOTaX: NaJIbMUTHUHOBAA, CTCAPUHOBAS U OJICUHOBAS.
Pacnpoctpanenue B npupoje. CBolicTBa U npuMeHeHue. Mblia.

Cuaoxnbie 3¢upbl. CocTaB 1 HOMEHKIIaTypa. PU3NYECKUe U XMMAYECKUE CBOMCTBA. [ MapOn3 CIOKHBIX
a¢upoB. PacipocTpanenue B mpupojie ¥ MpUMEHEHHE.

['eneTnveckas CBSI3b yIieBOJOPOAOB, CIIUPTOB, AJIBICTHIOB M KAPOOHOBBIX KUCIIOT.

Amunbl. Knaccudukarmus, coctaB, nu3omMepusi 1 HOMeHKiarypa. ['omonoruueckuii psia. CtpoeHue.
dusnueckre U XUMHUIECKUE CBOMCTBAa aMUHOB. HpI/IMeHeHI/Ie aMUHOB. AHUJINH — npeaACTaBUTCIIb
apomaTtnueckux aMuHoOB. CTpoeHue Mosiekynbl. u3ndeckre U XMMHUYECKHUe CBOMCTBA, KaueCTBEHHAs
peakmust. CriocoObl nmostyueHusi. ApoMaTuyecKre reTepoIMKInYeckie coequHenus. [Iupuauy u nuppot:
COCTaB, CTPOCHHE MOJIEKYJ. 3HaUeHHe aMUHOB. TabakoKypeHHe W HapKOMaHUS — yrpo3a XKU3HU
YeJI0BeKa.

Paznen 4. Bewecmesa scugvix Kiemox.

Kupbl. XKupsl — Tpurimuepuasl: coctaB, GU3NIECKUE U XUMUYECKUE CBOMCTBA KUPOB. JKUPBHI B )KU3HU
YCJIOBCKA N YCJIOBECUYECTBA. )KI/IpBI KaK IINTAaTCJIbHBIC BCIICCTBA.

YraeBoabl. O6pa3oBaHue yrieBo10B B mporecce porocunresa. Knaccudukanms yrieBoaos. [oko3a:
¢usnueckue cBoiicTBa. CTpoeHHE MOJIEKYIIBI: allbJeruIHas U HUKInYecKrue GopMbl. Pu3nyecKue u
XUMUYecKHe cBoiicTBa. [IprpoiHbIe HICTOUHUKH, CITIOCOOBI MoNTyueHus 1 npuMeHeHus. @pykro3a. Pubosa u
ne3okcupubo3a. [IpeBpaienue rioko3bl B opranusme yenoBeka. Caxaposa. HaxoxneHnue B mpupoje.
buonoruueckoe 3nauenue. Cocras. duzndeckue u xumudeckue ceoricta. Kpaxman. Ctpoenue, cBolCTBa.
Pacnpoctpanenue B npupoje. [Ipumenenue. Llemnono3a — npupoausiii nonumep. Cocras, CTPYKTypa,
CBOIMCTBa, HAXOXAECHNUE B IPUPOJIE, IpuMeHeHue. HuTparsl 1 alieTaTsl LEUTI0I03bL: TOJIyYeHUE U
cBoricTBa. [Ipumenenue.

AmuHokucJa0ThI. CocTaB, CTpoeHue, HoMeHKnaTypa. M3omepus. ['omonornueckuit psij aMUHOKHCIIOT.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA. /[BOMCTBEHHOCTh XMMUYECKUX peakuuil. PacripocTpanenue B
npupoae. [IpumeHnenre u noiayyeHre aMUHOKHUCIIOT B J1a0OpaTOPHUH.

Beaku. Knaccudukanus 6e1K0B 10 COCTaBy U MPOCTPAHCTBEHHOMY CTpOoeHUI0. [IpocTpancTBEHHOE
cTtpoenue. Pusznueckue U XuUMHIeckue cBoiicta. KauectBennsle peakuuu Ha 6enku. ['maponus. Cunres
OEIKOB.

HyxnennoBbie KHCIOTHI. [ToHATHE 0 HYKIIEMHOBBIX KMCIIOTaxX Kak npupoansix nonuMmepax. PHK n JIHK,
MX MECTOHAXO0XKJIEHUE B )KUBOM KJIETKE U Ouosornyeckue GpyHkuuu. O01ue npeicTaBieHus 0 CTPyKType
JIHK. Ponb HYKIIEHHOBBIX KUCIIOT B OuocuHTe3e Oenka. Mcropust oTkpeiTus cTpykTypsl JJTHK.
CoBpeMeHnHbIe TipeacTaBiieHns o poiu u pyaknusx JJHK.

Paznen 5. Opranndeckasi XMMus B )KM3HH YEJIOBEKA

IIpupoanble HCTOUYHUKH YI1eBOA0PoaoB. Hed1h n HerenpoaykTsl. Puznyeckue cBoiictBa. CriocoOs!
nepepadotku HeTH. [leperonka. KpekuHr tepmuyeckuii u katanutudeckuii. Kokcoxummdeckoe
pou3BOICTBO. [IprpoAHbII 1 MOMYTHBINM He(TSIHOM ra3bl, UX COCTaB U HCIIOIH30BAHKE B
MIPOMBIIIIIEHHOCTH.

IMosmmMepsb! U moJIMMepHbIe MaTepuaJibl. OOLIMe MOHATUS O CHHTETHYECKUX BBICOKOMOJIEKYISPHBIX
COEMHEHUSX: ITOJINMEP, MAKPOMOJIEKYJIa, MOHOMED, CTPYKTYPHOE 3BE€HO, CTENEHb ITOJIMMEPHU3aLINY,



reomeTpuueckas popma Makpomonekyi. CoicTa nonumepoB. Kinaccuduxanus nomumepos. Peakiu
MIOJINMEPU3ALIUH U TTOJIMKOHICHCALINH.

CunTeTn4ecKkne KayuyyKH: U30IPEHOBbIH, OyTalneHOBbIN U AMBUHMWIOBBIA. CHHTETHYECKHE BOJIOKHA!
aneTaTHOE BOJIOKHO, JIABCAH U KaIllpOH; IIACTMACCHI: MTOJIMAITUIIEH, TTOJIMBUHWIXJIOPU, IOJUBUHUICTUPOIL.
[IpakTHyeckoe HCII0Ib30BaHUE MOJMMEPOB U BOSHUKILUE B PE3YIbTATE 3TOTO SKOJIOTUYECKHUE TIPOOIEMBI.
BropuuHnas nepepaboTKa MoJIUMEpOB.

3amuTa oKkpy:Kawuei cpeabl OT BO31eHCTBUA BPEeAHbIX OPraHM4ecKUX BelecTB. XUMHUYECKast
9KOJIOTHSI KaK KOMIUIEKCHAsI HayKa, U3y4arolasi COCTOSIHUE OKPYXAIOUIel cpeabl. 3amura oKpyKarouiei
Cpelbl OT 3arpsI3HAIOIIET0 BO3IEHCTBUS OpraHnyecKuX BemecTB. CrnocoObl yMEHbIIEHUSI HETaTUBHOTO
BO3JICUCTBUS HA IPUPOAY OPraHUYECKUX COCAUHECHUM.

11 knacc
Paznen 1. Teoperuueckrne OCHOBBI OPraHUYECKOU XUMUHU

Baskueiinue NOHATHS XMMHMHU M UX B3aUMOCBs3U. AToM. BenectBo. IIpocTeie u cnoxHbIE BELIECTBA.
Onement. U3otonel. MaccoBoe uucio. Yucio ABoragpo. Moib. MonsipHblid 00beM. XUMHUYECKas peaKIHsl.
Mopenu ctpoeHus aToma. SIapo M HYyKJIOHBL. DIEKTPOH. ATOMHas opOuTtans. Pactipeaenenne 3JeKTpOHOB
o opOuTaIsiM. DIEKTPOHHAS KOH(UTYpaIHsi aTOMOB. BalieHTHBIE JIEKTPOHBI.

OcHoBHBIE 3aKOHBI XHMHHU. 3aKOH COXPaHEHMsI MAaCChl, 3aKOH ITOCTOSHCTBA COCTaBa, 3aKOH ABOrapo.
Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux 3ieMeHToB [I.1.Menneneesa.

Teopus cTpoeHus atoma.

A. JlaBya3be — TBOpELl XUMHUUYECKOW PEBOJIIOIIMU U OCHOBOIIOJIOKHUK KJIacCH4YecKoi Xxumui. ['eHnanbHbie
npenckazanus [[.1. MeHneneeBbIM CyIIeCTBOBAHUS HOBBIX 3JIEMEHTOB.

Pasnen 2. BeriecTBo u ux cocras

CTpoeHne BellecTrna. XUMHYECKas CBA3b U €€ BHU/BI. Kosanentnas CBA3b, €C Pa3HOBUJIHOCTH U
MEXaHU3MBbI 00pa30BaHUs. DIEKTPOOTPHUIIATEILHOCTh. BanenTHoCTh. CTeneHs okuciaeHus. MloHHas CBs3b.
Meraunueckas cBsi3b. BogopoaHas cBs3b. BemecTBa MOJIIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.
AmMopdHoe 1 KpHucTaIn4eckoe cocTosiHue BemecTB. Kpucrannnueckue pemerk U ux TUumbl. [IpuanHe
MHOF006p3.3H}I BCIICCTB: U30MCPUs, TOMOJIOTHA, AJIJIOTPOIHA, U30TOIIHA.

KoMIuiekcHbBIE COEIUHEHUSA

Cucrembl BemecTB. UncThle BelecTBa U cmecu. IcTuHHBIE pacTBOPBI. PacTBOpUTENb U paCTBOPEHHOE
BeliecTBO. PacTBopeHune kak pu3nKo-xuMudeckuii mporecc. CriocoObl BEIpaKEHUST KOHLIEHTPALIUH
pPacTBOPOB: MaccoBasi J0JIsl paCTBOPEHHOTO BEIIECTBA, MOJISIPHAsI KOHLIEHTpaLus. PacTBOpPbI 3J1€KTPOIUTOB.
JHucnepcHocTs. JlucnepcHsle cucteMbl. KoonaHsie pacTBOpSI.

T'enu u 30mm.

B3aumoneiicTBus M NpeBpallleHHs BelecTB. XUMUYECKUE PEAKIUU B CUCTEME ITPUPOIHBIX
B3auMOICHCTBUI. PeareHTsl 1 MpoayKThl peakiuid. Kiaccudukaius opraHnueckux 1 HeOpraHUIeCKUX
peaknuii. TerumoBbie 3¢ dekThl peaknuu. TepMoxuMuueckre ypaBHeHUsI peakiuii. CKOpOCTh XUMHYECKOU
peakuuu. JHeprus aktuBauuu. GakTophkl, BIUAIONINE HA CKOPOCTh peakuuu. Karanus u kaTanu3aTopsl.
HNuru6uropsr. [Ipomotopsl. Katamuruaeckue sapl. @epmeHThl. OOpaTUMBbIC 1 HEOOPATHUMBIC PEAKIIHH.
Xumnueckoe paBHoBecue. PakTopsl, cMematomue pasHosecue. [Tpunnun Jle larense. 3akon
JEUCTBYIOLIMX Macc.



Teopust >MEKTPONUTHIECKON JUCCOIMALIUH. DICKTPOIUTHI. AHUOHBI U KaTHOHBI. CHIIbHBIE U c1a0ble
AJIEKTPOJIMUTHL. DJIEKTpoIuTHYeCKast qucconuanus. CteneHs nucconuanuu. Peakuun nonHoro ooMeHa B
BOJHBIX pacTBOpax. MoHHOE npou3BeneHune Bobl. Bomopoausiil mokasarens (pH) pactBopa. UHauKaTopsl.
I'maponus opraHuYeCKUX U HEOPraHUYECKUX COCIUHEHUM.

OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PeaKMU. MeTOI 3IeKTPOHHOTO0 OanaHca. DIIeKTpoIn3. XUMHUECKUe
HMCTOYHHUKHU TOKA, TAJIbBAHUYECKUE DIIEMEHTBI U aKKyMYJIATOPBI.

[IpocThie U CIOKHBIE PEAKILIHH.
Pasgen 3. MeTaimibl, HEeMETaIlIbl U KX COCAUHCHUS

MeTaJjibl INIABHBIX NOATPYNI. XapakTepHble 0COOEHHOCTH MeTa/luIoB. [lono)keHue MeTaioB B
MIEPUOIUYECKON cUCTeMe. MeTaluibl — XMMUYECKHE JIEMEHTHI U ITPOCThIE BemecTBa. Puznueckue u
XMUMHYECKHE CBOMCTBA MeTaiioB. O0miast xapakrepucTika MetaisioB IA-rpymnmel. [lenounsie Mmetamisl u
ux coequHeHus. CTpoeHne, OCHOBHbIE CBOMCTBA, 001aCTH IPUMEHEHUS U MTOJyYeHHE

O6mras xapakrepuctuka MetayioB [IA-rpymmel. [l{erouyno3eMenbHbIe METAUTB M X BaXKHEHUIIIHE
coequHeHMs. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHUSI.

Kparkas xapakrepuctuka 35eMeHToB [[IA-rpynmsl. ATIOMUHMN B €70 cOeTuHEeHUS. AM(POTEPHOCTh
OKCHAa U TUAPOKCHUA AJIFOMUHUS. AJIIOMI/IHOTepMI/ISI. HonyquI/Ie U IPpUMCHCHUC aJITlOMUHUS.

MeTanisl mo6oyHbIX rpyni. XKene3o kak npeacTaButelns d-ameMeHToB. AyutoTponust xemne3a. OCHOBHBIC
coenunenus xxenesa (1) u (II1). KauecTBeHHbIe peakiinu Ha KAaTHOHBI JKeJie3a.

[Tomy4yenue u npumeHenne MetauioB. Koppo3us MeTaioB U criocoOs! 3auThl oT Hee. CIuIaBbl.
IIpou3BOACTBO Yyr'yHa U CTaNH.

XapakTepHble 0CO0EHHOCTH HeMeTAJI0B. [10105)keHnEe HEMETAIUIOB B IEPUOANYECKON CHCTEME.
Hemeramisl — XUMHUYECKHUE DIIEMEHTEL U IMPOCTHIC BCIICCTBA. dusuyeckue 1 XUMUYECKHUE CBOMCTBA
HEMETAaJJIOB.

I'anorensl. O01as XapakTepUCTUKA TaIOT€HOB — XUMHUECKUX JIEMEHTOB, IPOCTBIX BELIECTB U UX
coeMHEeHU. XMMHUECKUE CBOMCTBA U CIIOCOOBI MOTYYEHUS TaloreHoB. ['ajJoreHoBoopoasl. ['anoreHuab!.
Kucnoponcoanepxamue COeqUHEHNS XI0pa.

biaroponnsie rassi.

O000menune 3HaHUI 0 MeTaJIaX U HeMeTas1ax. CpaBHUTENbHAS XapaKTEPUCTUKA METAJUIOB U
HEMETaJJIOB U UX coeMHEeHU. OKCuIbl, THIPOKCUIBI U COJIU: OCHOBHBIE CBOMCTBA U CLIOCOOBI MOJTYyUYEHHUS.
CpaBHuTENbHAsA XapaKTEPUCTUKA CBOWCTB OKCUOB U TMIPOKCHI0B HEMETAJUIOB U METAJLIOB.

Heopranuveckue u oprannveckue BemecrBa. Heoprannueckue Benjectsa. Oprannueckue BEIeCTBa.
Nx xnaccudukanus u B3aumMocBsa3b. O0001eHNe 3HAaHUI 1 HEOPTraHMYECKUX U OPTraHUYECKUX PEaKIUsIX.

Pa3BuTHe Ononornyeckoil XMMUM — aKTyajabHasi HIOTPEOHOCTh HAILIETO BPEMEHHU.

IIpou3BoaCTBO ¥ NPUMEHEHHE BelleCTB U MaTepHaa0B. XuMU4ecKas TexHosiorus. [IpuHuumns!
OpraHu3alK COBPEMEHHOTO NMPOU3BOACTBA. XUMUYECKOE chipbe. MeTauyeckue pyabl. O6uue cnocoobt
[IOJIy4YeHUE METAJUIOB. MeTauryprus, MeTaJulyprudecKue pouecchl. XMMUYEeCKast TEXHOJIOIUS CUHTE3a
aMMHaKa.

BemectBa 1 MaTepuaiibl BOKpYr Hac. buosornyecku akTuBHBIE BelecTBa ((pepMEHThI, BATAMUHBI,
TOPMOHBI). XUMHUSI U 30pOBbE. AHAIBIETHKH. AHTHOMOTUKU. AHecTe3upyroue npemnaparsl. Cpeacraa



ObITOBOM XxuMHU. Morommue u yucTanme cpeactsa. [Ipasuna 6e3onacHoit paboTsl co cpeicTBaMH OBITOBOM
XUMUU.

XuMUs Ha Ja4HOM ydacTke. Munepanbable ynoopenus. [lectunuapl. [IpaBuna ux ucnonb3oBaHus. XUMHUs
CPEICTB TMTHMEHBI U KOCMETHKH.

DKoJIorHYecKue mpooaeMbl XUMUU. VICTOUHUKY ¥ BUIbI XUMUUYECKHUX 3arps3HEHUN OKPYXKAIOMIEH CPEIbl.
XUMHUYECKHE MMPOU3BOACTBA U UX TOKCUYHBIC, TOPOYNC U B3PbIBOOIIACHBIC OTXO/bI, BI:I6pOCI>I. XHUMHKO-
IKOJIOTUYECKHE MPOOJIeMBbl oXpaHbl aTMochepsl, ruapocdepsl, murochepst. [Tapaukosiii 3pdext. Cmor.
Kucnorueie noxau. Pazpyienune 030H0Boro ciiosi. CTOYHbIE BOJIbI. 3aXOPOHEHUE OTXO/I0B.
DKOJIOTHYECKUH MOHUTOPUHT. DKOJOTHYECKUE MPOOJIEMBI B 37J0POBbE YEIIOBEKA. XUMUS U 3I0POBBIT
o0pa3 KU3HU.
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