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1. MIOACHUTEJIBHASA 3AIINCKA

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

PaGouas nporpamMma yueOHOM JUCHMIUIMHBI «XUMHUS» SIBISETCS YacTbl0 OCHOBHOM
obpazoBarenbHOl porpaMMbl B cooTBeTcTBUH ¢ PI'OC mno cnermanpHocTr 09.02.02 KomnbroTepHbIe
CeTH.

B mnporpammy BKIIIOUEHO coAepXkaHHE, HampaBlieHHOe Ha (opMHpOBaHHE Y CTYICHTOB
KOMIIETEHIIMHI, HeoOXoauMbIX s kadecTBeHHOro ocBoeHuss OOII CITIO Ha 6a3e 0CHOBHOro 0OILEro
00pa30BaHus C MOJIYYEHUEM CPETHEro O0IIero 00pa3o0BaHus; IPOrPAMMBI MOATOTOBKH CIICIIUATINCTOB
cpennero 3sena (IIICC3).

Omna sBisierca eauHou anst Bcex ¢opm oOydenus. Paboyas mporpamMma CIyXKUT OCHOBOW st
pa3paboTKH TEMATHUYECKOTO TIaHa M KOHTPOJIbHO- o1leHOYHBIX cpeacTB (KOC) obmeobpa3zoBaTenbHOM
y4eOHOM TUCIUILIMHBI 00pa30BaTEIbHBIM YUPEKICHUEM.

1.2. MecTo y4eOHOIi JUCUMILIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTeILHON NMPOTrPaMMBbI:
JTUCHHUIIMHA BXOJIUT B IUKI Y4E€OHBIX TUCHUIUIMH. OCBOCHHE YYEOHOM TUCHHUIITUHBI «XHUMHUS
croco6cTByeT (OPMUPOBAHUIO Y CTYIEHTOB NPOGECCHOHATbHBIX KOMIETEHIIMH MO CHEeHaTbHOCTU
09.02.02 KomMIbIOTEpHBIE CETH.

OpHoBpeMeHHO ¢ MNpodeCcCHOHATbHBIMA  KOMIIETEHIUSIMU Y  CTYJICHTOB,
o0ydJarmuxcsi 1Mo y4eOHON NUCIUIUTMHE «XHWMHS» CO3/Al0TCS TMPEINOCHUIKU Il (POPMUPOBAHUS
00X KOMIETEHIIMNA: TOHUMAaTh CYIIHOCTh M COLIMATbHYIO 3HAUUMOCTh CBOEH Oynyiiel nmpodeccun,
MPOSIBIIATE K HEW yCTOHYMBBIA HHTEPEC, OPraHU30BHIBATH COOCTBEHHYIO JIEATEIBHOCThH, BBHIOMPATH
TUTIOBBIE METOJIBI U CIIOCOOBI BBITIOJIHEHUS MPO(ecCHOHANBHBIX 33/1a4, OLIEHUBATh UX d()()EeKTUBHOCTH
M Ka4yeCTBO; NMPUHUMATh PEIICHHS B CTAHJAPTHBIX M HECTAHIAPTHBIX CHUTYalMsIX M HECTH 32 HUX
OTBETCTBEHHOCTh; OCYIIECTBJISATh IOHCK M HUCHOJIb30BaHHWE HHPOPMAIMK, HEOOXOJUMON AJis
3¢ (}EeKTHBHOTO BBITIOJIHEHUST MPO(EeCcCHOHANBHBIX 33134, NPO(YEeCCHOHATBLHOTO W JMYHOCTHOTO
Pa3BUTHUS; HCIOIB30BaTh WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B MPO(ecCHOHANBHOM
NeATeTbHOCTH; padoTaTh B KOJUIEKTHBE M KoMmaHAe, 3((PEeKTUBHO 0OMmMATbHCS € KOJUIETaMH,
PYKOBOJICTBOM, MOTPEOUTENsIMU; OpaTb Ha ce0s OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMaHJbI
(MOMYMHEHHBIX), pe3yJbTaT BBINIOJIHEHHS 3aJaHUN; CaMOCTOATENBHO  ONPENENATh  3aJa4yu
npo(ecCHOHANFHOTO W JTUYHOCTHOTO Pa3BUTHs, 3aHUMAThCS CaMOOOpPa30BaHHMEM, OCO3HAHHO
MJIAHUPOBATH MOBBHIIIICHUE KBaTU(UKAIIMN; OPUCHTUPOBATHCS B YCIOBUAX YaCTONW CMEHBI TEXHOJIOTHI
B IPO(heCCHOHATEHOM e TENIHOCTH.

1.3. Hean m 3amaum y4eOHOH IMCHMIUIMHBI — TPe0OBaHMA K pe3yabTaTaM OCBOCHHA
Y4eOHO# IMCIUIIUHBI:

Copepxanue MporpaMMbl « XUMUsD» HAIIPABJICHO Ha JTOCTHIKEHUE CIEAYIOINX LIENIeH:

* (opmupoBaHue y 00yyaromMXcs YMEHHUS OLIEHHBAThb 3HAYMMOCTh XMMMUYECKOTO 3HAHUS JJIs
KK Or0 YEJIOBEKA;

* (opmupoBaHMe y 0O0ydYaromIMXCSl LIEIOCTHOIO MPEACTABIEHUS O MHpPE M POJIU XUMHUU B
CO3/IaHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHUpA; YMEHUS OOBACHATH OOBEKTHI MU
MIPOLIECCH OKPYKAOIIEH AEHCTBUTEIBHOCTH: MPUPOJHOM, COLHMAIBHOM, KYJIbTYPHOM, TEXHUYECKON
Cpelbl, MCHOJb3YS AJIS 3TOr0 XUMUUYECKNE 3HAHUS;

* pa3BUTHE y OOY4YaIOIIMXCS YMEHUH paznuyarh (DakThl M OLEHKH, CPaBHHUBATh OIIEHOYHbBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPHUSAMH OLICHOK M CBSI3b KPUTEPUEB C OIPENEICHHON CHCTEMOU
[IEHHOCTEH, GOPMYIMPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

* mpuoOpeTeHne OOy4YalOUIMMHCSA OIbITa PAa3HOOOpPA3HOM JEATENbHOCTH, TO3HAHHUS U
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, MMEIOIIMX YHHBEPCAJIbHOE 3HAUY€HUE NJIS PAa3IMYHBIX BHUIOB
NeSITeTbHOCTH (HABBIKOB pEIIEHUs MpoOJsieM, MPHUHATUS pEIICHUH, MOMCKA, aHajau3a U 00paboTKU
uH(poOpMalli, KOMMYHHKAaTUBHBIX HAaBBIKOB, HAaBBIKOB H3MEpPEHUH, COTPYJHUYECTBA, 0€30MacHOro
oOpaleHus ¢ BeleCTBAMU B TIOBCEIHEBHON KHU3HMU).



® paCIIMPUTh U CUCTEMATU3UPOBATh 3HAHUS YUYAIIHUXCS O MOJIEKYJSPHBIX OCHOBAX >KHU3HH, 00
0COOEHHOCTSIX CTPOCHHUS M (PYHKUUAX OHOMOIMMEPOB B KIETKE, WX POJM B 0Opa3oBaHUU
KJIETOYHBIX CTPYKTYD, B IIpOLieccax KU3HEASATEIbHOCTH KIIETOK, B ((OPMUPOBAHUU U Ilepeade
HACIIE/ICTBEHHBIX MTPU3HAKOB;

® [I03HAKOMHTH C COBPEMEHHBIMH JTIOCTHKECHUSMH H MEPCIECKTUBHBIMU HAMIPABICHUSAMHU PA3BUTHUS
OHMOXHMUH;

® pa3BUBaTb YMEHHs HAOMIOAATh W M3y4yaThb SBJICHMS U CBOWCTBA BEIECTB, OIMCHIBATH
pe3yabTaThl HAOIIOACHUH, JenaTh BBIBOABI, BBIIOJIHATH XWMHUYECKUH HSKCIIEPUMEHT II0
pacrio3HaBaHUIO BKHEHUIIMX OPraHMYECKUX COEAMHEHMUI;

e 00CyXIaTb pe3ysbTaThl HKCIEPUMEHTA, y4acTBOBaTb B JMCKYCCHM, OOOCHOBBIBATH MECTO U
pOJb 3HAHUK OMOXMMHUHM B MPAKTUYECKOH NEATENbHOCTH JIIOJIEH, B pPa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI1;

e (QopMHPOBATH SKOJIOTMYECKYIO KYJIbTYpPY HAy4YHO OOOCHOBAHHOT'O IPUMEHEHHUS BEIIECTB, B
TOM YHCJI€ JIEKApCTBEHHBIX IpenapaToB.

® pa3BUBaTh IIO3HABATCIIbHBI WHTEPEC, HWHTEIUICKTYalbHBIE M TBOPYECKHE CIIOCOOHOCTH
y4Yalmxcs B Xo/ie padoThl ¢ pa3IMuYHBIMA UCTOYHUKAMU WH(OPMALINH;

® BOCHHUTHIBATh YOEXKIEHHOCTh B BO3MOXHOCTH TMO3HAHUS KUBOW MPHUPOJBI, HEOOXOIUMOCTH
OEpeKHOTO0 OTHOIICHUS K TPUPOIHBIM pecypcaM U OKpY’Kalomel cpene, COOCTBEHHOMY
3JI0POBBIO; YBAXKEHHE K MHEHHUIO OMIOHEHTA MPU OOCYKJICHUH HAYYHBIX POOIIEM;

® CriocoOCTBOBATH UCHOIB30BAHUIO MMPHOOPETEHHBIX 3HAHUN M YMEHUI B MOBCETHEBHOU >KU3HU
JUISL OLEHKH TIIOCJIEACTBUN CBOEU MAEATENBHOCTH (M JIEATENbHOCTH JPYTUX JIOJIEH) 10
OTHONICHUIO K OKPY>KaIoIIeH cpefie, 310pOBbI0 IPYTHX JIOAEeH U COOCTBEHHOMY 3/I0POBBIO.

B pe3ynbrare u3ydeHnus yueOHONW AMCHUIUIMHBI «XUMUS» 00yUaroIUNCs T0JKEH

3HATh:

® BAOXHEHIIME XUMHUYECKHE MOHATHUS: BEIIECTBO, XMUMHYECKHH JIIEMEHT, aTOM, MOJIEKYIa,
OTHOCHTEJIbHBIC aTOMHAsi U MOJIEKYJIIpHAs MacChl, MOH, aJUIOTPOIIHsS, M30TOIbI, XUMUYECKasi CBS3b,
AIIEKTPOOTPHIIATENIEHOCTh, BAJIEHTHOCTh, CTETICHb OKHUCIEHHS, MOJb, MOJISIpHAs Macca, MOJISPHBIN
00BbeM ra3000pa3HbIX BELECTB, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPHI,
DIIEKTPOJIUT M HE DIIEKTPOINIUT, AIIEKTPOIUTHYECKAS TUCCOIHANNS, OKUCIUTENh U BOCCTAHOBUTEID,
OKHCIICHHE U BOCCTAHOBJIEHHE, TEIUIOBON 3((PEKT peakinu, CKOPOCTh XMMUYECKON peaklnu, KaTaaus,
XUMHYECKOE paBHOBECHE, YTIICPOIHBIN CKENIET, (PYHKIIMOHAIBHAS TPYIIa, H30MEPHsI, TOMOJIOTHS,

® OCHOBHBIC 3aKOHBI XHMHH: COXPaHEHHsI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa BEIIECTB,
Ilepnonnueckuii 3akoH [[.11. Menneneena;

® OCHOBHBIC TEOPUH XMUMHH; XUMHUYECKON CBSI3H, SJIEKTPOIUTHYECKON JUCCOLUMUAINH, CTPOCHUS
OpPraHMYECKHUX U HEOPTaHMUECKUX COEIMHEHUN;

e Ba)XKHEHIME BelIeCTBA M MaTepHalbl: BaXHEUIIME METaJUlbl U CIUIaBbl, CEpHas, COJSIHasd,
a30THasT W YKCYCHas KHCJIOTBI, OJIaTOPOAHBIE Ta3bl, BOJOPOJ, KHCIOPOJ, TaJOTEHBI, HICTOYHBIE
METaJUIbl; OCHOBHBIE, KUCJIOTHBIE M aM(OTepHble OKCHIbI M THAPOKCHUIBI, IIET0YH, YIIEKHCIBIA U
yrapHblil rasbl, CEpHHCTBIM ra3, aMMHaK, BOJAa, MPUPOJHBIA Tra3, METaH, 3TaH, 3THJICH, AllETHJIEH,
XJIOpUJ HaTpHsl, KapOOHAT U TUApoKapOOHAT HATpHs, KapOoHaT U ¢ocdaT Kaiablys, OEH30J, METaHOI
W OTaHOJ, CJIOXHBIE 3(UPBI, KUPBI, MbLJIa, MOHOCaxapujbl (TJIIOKO03a), auUcaxapuibl (caxaposa),
nojucaxapuabl (Kpaxmajl M IeJUTI0JI03a), AHWJIMH, AMUHOKHCIOTHI, OENKH, HCKYCCTBEHHbBIE U
CHUHTETHYECKHE BOJIOKHA, KAyIyKH, TNIACTMACCHI;

® OIpe/elieHue TOHATHS OWOXMMHUST W €€ 3aJauyd, KaKk HayKW, OO0JIaCTH WCCIIEIOBaHUS,
B3aUMOCBSI3b C JPYTUMH OHOJIOTMYECKMMH HayKaMH, METOJbl OMOXMMHYECKUX HCCIICAOBAHUMA U
NpaBUiIa TEXHUKW 0€30MaCHOCTH TIPH BBITOJHEHUH XUMUYECKHUX dKCIIEPUMEHTOB;

¢ TJaBHBIE OMOTEHHBIE, MAKPO- H MUKPO- XUMHUYECKUE SJIEMEHTHI, OCHOBHBIC HEOPTaHHUECKHE U
OpraHMYEeCKHE COEIMHEHHUS KJIETKM U HUX pOJib B €€ JKU3HENCATENbHOCTH; OCOOCHHOCTH
TUTACTUYECKOTO U SHEPTETHIECKOTO OOMEHA BEIIECTB;



®4YTO TAKOE TMOJUMEPHI, OMOMOIUMEPH], MOHOMEPHI, MAaKPOMOJEKYJbI, CTPOCHUE MOJECKYIIbI
AMUHOKHCIIOTBI, Kak oOpa3zyercs NEeNnTUAHAs CBSI3b, YPOBHU OpraHU3allid OEIKOBOW MOJIEKYJIIBI
(mepBUYHasi, BTOPWUYHAs, TPETHYHAs, YCTBEPTUUYHAS CTPYKTypa OEnKoB); (PyHKIHH OEIKOB; UYTO
Takoe JeHaTypanus OEJTKOB, METOAbl OmpeciieHUuss OCNKOB B OHOJOTHYECKHX KHUIKOCTSX,
KaueCTBCHHBIC pEaKIIMd Ha aMUHOKHCIIOTBI M OCJKH; MPUPOJHBIC MENTHUIIbI, UX (PU3HOTOTHUECKOE
3HAYEHUE M MCIOJIb30BAHUE B KAYECTBE MEAULMHCKHUX IPENAPATOB; XUMUYECKUN CHHTE3 IMENTUIOB
3aJIaHHOTO CTPOEHUS M BOBMOKHOCTH UX MPUMEHEHHUS;

®4TO Takoe OeNKu-(EepMEHTHI, KaKoBa MX PpOJb B KJIETKE, CBOMCTBA M MEXAHH3M JICHCTBHS;
AKTUBATOPHI K UHTUOUTOPHI PEPMEHTOB, CITIOCOOBI MTOTYYCHHUS U MPAKTUYECKOE 3HAUCHUE (PEPMEHTOB;

® CTPYKTypy U Ouosiormueckyio poib AT®D, sTambl SHEPreTUIeCKOro oOMeHa B KJIETKE, CBSI3b
MEXy IbIXaHUEM U OpPOKECHUEM;

®UYTO TAKOE BUTAMHUHBI, KaKOBa HMX  OWOXMMHYECKAass POJb; YTO TAaKOE AaBUTAMHHO3HI,
TUIIOBUTAMHUHO3bI, TUIIEPBUTAMUHO3bI, KUPOPACTBOPUMBIE W PACTBOPUMBIE B BOJIE BUTAMHUHBI, HX
pOJIb B 0OMEHE BEIISCTB, MPUPOAHBbIC UCTOYHUKU BuTaMuHOB C, P, H, a Takyke BUTaMUHOB TpyIIT A,
I, E, K, F, B, xauecTBeHHbIC pEaKI[M HA BUTAMUHBI.

®YTO THUIBl HYKJIEUHOBBIX KHUCJIOT, UX CTPOCHHE M (PYHKIMH;, MPUHLIUI KOMIUIEMEHTaApPHOCTH
a30THCTBIX OCHOBAaHUH

® STarbl OMOCUHTE3a OCJIKOB, YTO Takoe M Kak mpoucxonut perukanus JJHK; uro Takoe rew,
TeHETHYSCKUH KOJI M €r0 CBOIMCTBA;

o KiIacCCU(UKANMIO, CTPYKTYpY W (YHKIMH YTJICBOJOB; OCOOCHHOCTH CTPOCHUS TPOCTHIX
VTJIEBOJIOB, AMCAXapUIOB U MOJIHCAXapUIOB; KaK MPOUCXOIUT OOMEH yrieBOJOB; JACHCTBHE 3TaHOJNA
Ha OPraHU3M YEJIOBEKA;

e KiIaCCU(UKAIMIO, CTPYKTYPY ¥ (YHKIWW JIMIHAIOB; pOJb JMIUAOB B  IOCTPOCHHUH
OHOJOrHYecKX MeMOpaH; Kak MPOUCXOIUT OOMEH >KUPOB, IPUUUHBI HAPYIIECHUI 0OMEHa KHPOB.

e Ki1acCU(UKALMIO ¥ MEXaHU3M JCHCTBHS HA IPUMEpPE CTEPOUIHBIX TOPMOHOB; POJIb HHCYJIMHA U
FOpMOHA POCTa; CaxapHbIA NAUA0ET W €ro BUABL, MPUMEHEHHE TOPMOHOB B MEAHUIIMHE U CEIHCKOM
XO03SHCTBE;

® AHTPONOTEeHHbIE OMOAKTUBHBIE BEIIECTBA U MPOOIEMbI XUMUYECKOTO 3arpsi3sHeHUsT Ouocdeps;
HKOJIOTUYECKH Oe30MacHble CIOCOObI BO3JCUCTBUS HA Pa3IMUHBIE BUJBI KUBOTHBIX, PACTCHHH, U
MHUKPOOPTaHU3MOB;

yYMeTh:

® Ha3bIBATh: U3YUYECHHBIE BEUIECTBA MO TPUBUAJIBLHOW WIIA MEXITYHAPOIHON HOMEHKIIATYPE;

® OMpEIENATh: BAJEHTHOCTh M CTENEHb OKHCICHUS XMMUYECKUX 3JIEMEHTOB, TUI XUMHYECKON
CBSI3M B COCOMHEHMSAX, 3apsAJ] HMOHA, XapaKTep CpeApl B BOJIHBIX PAcTBOpPaX HEOPraHUYECKUX U
OPraHUYECKUX COECAUHEHHI, OKHCIHMTENb U BOCCTAHOBUTENb, MPUHAJICKHOCTh BEHIECTB K Pa3HbIM
KJIacCaM HEOPraHWYECKUX U OPraHUYECKUX COECIUHEHUI;

® XapaKTEPHU30BaTh: JIEMEHTHI MaJbIX MEPUOIOB IO UX MOJIOKEHUIO B Ilepuoanyeckon cucreme
JI.N. Menaeneesa, oOmmpe XUMHYECKHE CBOMCTBA METAJIOB, HEMETA/UIOB, OCHOBHBEIX KIIACCOB
HEOPraHWYECKUX W OPraHWYECKUX COEAUHEHMI; CTPOCHHE W XHMHYECKHE CBOWCTBA HM3YYEHHBIX
HEOPraHWYECKUX U OPTaHUYECKUX COCIUHEHHU;

® O0BSCHATH: 3aBUCIMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS, IPUPOLy XUMHUUECKOM
CBS3M (MOHHOM KOBaJEHTHOM, METAJUIMUECKON M BOJOPOJIHOI), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
PEaKIUU U MOJ0KEHHE XUMHUYECKOTO PABHOBECHS OT Pa3IUYHBIX (DAKTOPOB;

® BBINOJIHATE XUMUYECKUH DKCIIEPUMEHT: 10 PACIO3HABAHUIO BAXKHEUIINX HEOPTAHUYECKUX U
OPraHUYECKHX COCTUHEHUN;

® MPOBOJUTH. CAMOCTOSITEJIBHBIA TIOMCK XHWMHUYECKOW WH(GOPMAIMH C HCIOJIb30BaHUEM
pa3IMYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJISPHBIX H3JaHHM, KOMIBIOTEPHBIX 0a3 MaHHBIX, PECYpPCOB
WNHTepHeTa); UCMOIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH 11 00pabOTKH M Tepefadyn XUMHYECKOM
uH(pOpPMAIIUU U €€ TIPEICTABICHHS B PA3TUYHBIX (hOpMax;

® CBsI3BIBATh: U3YUYCHHBII MaTepHall CO CBOEH MPOQeCcCHOHANTBHON AeSITeNbHOCTHIO;

® pelaTh: pacyeTHHIE 331a4u 110 XUMHYECKUM (DOpMYJIaM U ypaBHEHUSIM;



e O00OCHOBBIBaTh MECTO U POJb 3HAaHUH OMOXMMHUU B IMPAKTUYECKON AEATEIBHOCTH
JIOAEH, Pa3BUTUH COBPEMEHHBIX TEXHOJIOTHUH, O0BSICHATD BIaI€Th TEPMUHOIOTUEH TEMBI.

e IIPOBOJIUTH CPABHECHHE XMMHUYECKOH OpraHM3alluU JKUBBIX U HEKUBBIX OOBEKTOB, OOBICHATH
3HAUEHUE XUMHUYECKHUX 3JIEMEHTOB, OCHOBHBIX HEOPraHWYECKMX M OpPraHMYECKUX COECIAMHEHHUH B
KJIETKe, MPUBOJUTH NPUMEPbl XUMMUYECKMX PEAKLMH IUIaCTUYECKOIO U 3HEPreTH4eckoro oOMeHa
BELIECTB, BJIaJE€Thb TEPMUHOJIOTUEH TEMBI.

e OOBACHATH CTPOEHUE MOJIEKYJ OEJIKOB B CBSI3M C UX (PYHKLUHUSAMH, OCOOEHHOCTH CTPOEHUS
NeNTU0B W HX (U3UOJOTHYECKOE 3HAYEHHUE;, BIAJETh TEPMUHOJOTHUEH TEMbl; OOBICHATH
pe3yJbTaThbl 3KCIIEPUMEHTOB.

® 00BACHATD, TOUEMY (PEpPMEHTBI — OMOJIOTMYECKUE KaTaJln3aToOpbl; OCOOEHHOCTH KOGEPMEHTOB;
OOBSCHSTH PEe3yJIbTaThl SKCIIEPUMEHTOB.

® 00BsICHATD, MoueMy AT® - yHUBepCalIbHbII UCTOYHUK YHEPTUHU, 00ECIICUYNBAIOIINI TPOIIECCHI
AKHU3HEIEATEIIbHOCTH; POJib (pepMEHTa KaTajas3bl B 3aIUTE OPraHU3Ma OT aKTHBHBIX ()OPM KHCIIOPOJa;
IPUHLMIIAAIBHOE OTINYHE MEXTY IPOLIECCAMU TOPEHUS U OMOJIOTUYECKOTO OKUCIIEHHUS.

© OOBSICHITH POJIb BUTAMHHOB B KU3HU UEJIOBEKA; OOBSICHSTH PE3yJIbTaThl SKCIIEPUMEHTOB.

® CPaBHUBATh, HAXOJs CXOJCTBO M pazIuyve MEXIy OelKaMU U HYKJIEMHOBBIMU KHUCIOTaMH,
mexnay JAHK u PHK, oObsicHsaTh rnaBHbIi moctynatr mojekyispHoi Ouonoruu: JJHK-PHK-6enok,
pelarhb 3a1a4u 10 MOJIEKYJIIPHON OMOJIOTHH.

® OOBSICHATh TOHATHUS: TPAHCKPHUIIIUS, TPAHCISAIMS, KOJOH, AHTUKOAOH; CTPOUTH CXEMY
O6uocuHTe3a OenKa.

© O0BSACHATH MOHATHS: IVIMKOJINU3, CHUPTOBOE OpOXKEHUE.

® OOBSICHATH MMOHATHS: BOCKH, CTEPOUIBI, (hochonmumumb.

® OOBSICHATH MOHATHS: CaXapHBIN 1uadeT.

S IPUMECHSTHh 3HAHHWS OHOXUMHHM [UIS aHAJIM3a  NPUYAH XUMHAYECKOTO 3arps3HEHUs
O6uocdepsl U ONpeesaTh BO3MOXKHbIE IyTH CHUKEHUS NIOCIEICTBUMA Ha OKPYKAIOLIYIO CPELy.

1.4. Pe3yabTaThl 0CBOEHUS YUeOHOI TMCUHUIIHHBI

OcBoeHne cojepxaHusi y4eOHOW JUCHUIUIMHBI «XUMHS», O0O0ecrnedynBaeT JIOCTHXKEHUE
CTYACHTaMH CJIEIYIOIUX Pe3yabTaToB:

* IUYHOCHIHDBIX .

— YYBCTBO TOPAOCTU MW YBAXKCHHA K HCTOPUHM MU AJOCTHKCHHUAM OTE€YECTBEHHOU XUMHYECKOU
HAyKW; XUMHUYECKH TPAMOTHOE TOBEJAEHHE B MPOGECCHOHATHHOU IESITeNbHOCTM U B OBITY TpH
06paH1€HI/II/I C XUMHUYCCKHMMHU BEIICCTBAMU, MaTCPpUAIaMHU U MTPOLUECCCAMMU;

— TOTOBHOCTh K MPOJODKEHHUIO O0Opa3oBaHUS M TOBBINICHUS KBadU(pHUKAIMU B H30paHHOU
MPOPECCHOHAIBHON JESATEIHPHOCTH U OOBEKTUBHOE OCO3HAHHE POJIM XUMHUYECKMX KOMIIETCHIIMMA B
ITOM;

— YMCHHUC HCIIOJIB30BaThb JOCTUIKCHUA COBpeMeHHOﬁ XUMHUYECKOU HAaYKH MU XHMHYCCKHUX
TEXHOJOTHI JUIS TIOBBIIIEHHS COOCTBEHHOTO WHTEIJIEKTyallbHOTO pAa3BUTUS B  BBIOPAHHOM
poeCCHOHAIBHON e TENHHOCTH

- TNOHMMaHWE B3aUMOCBS3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK, UX BIIMSHUS Ha
OKPYXKaIOIIYI0 Cpeay, SIKOHOMHYECKYIO, TEXHOJIOTHUYECKYIO, COIIUAIBHYIO U dTHYECKYIO chephl
JEATEILHOCTU YEI0OBEKA;

- CIIOCOOHOCTH MCTOJB30BaTh 3HAHUS O COBPEMEHHON €CTeCTBEHHOHAYYHON KapTUHE MHUpPa B
oOpa3zoBaTenbHOW U TIPOHECCHOHATIFHON AESITEIILHOCTH, BO3MOXXHOCTH WH()OPMAITMOHHON
cpensl Jist oOecredeHus MTPOAYKTUBHOTO CaMOOOpa30BaHMUS;

- BJIQJICHUE KYJbTYpPOW MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO, aHaIW3y, BOCHPUSTHIO
nadopMan B 00JAaCTH €CTECTBEHHBIX HAyK, IMOCTAHOBKE II€IM U BBIOOpY MyTel ee
JIOCTHKEHUS B podeccrnonanbHOu cepe;



- CITOCOOHOCTE PYKOBOJACTBOBATHLCs B cBOEH ACATCIIBHOCTH COBPEMCHHBIMHU IPHUHIOUIIAMHA
TOJICPAHTHOCTHU, AUAJIOTa U COTPYAHUYCCTBA; TOTOBHOCTH K B3aUMOJIEUCTBUIO C KOoJIJIeraMu,
pa60Te B KOJIJICKTHUBCE,

- TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIE METOAbI 3alIUTHl OT BO3MOXKHBIX ITOCIEACTBUU
aBapui, KaracTpod, CTUXUIHBIX OCACTBUI;

- oOJanaHue HaBbIKaMu 0€30MacHOil pabOThl BO BpeMsl IPOEKTHO-UCCIIEI0BATEIbCKON U
SKCHEPUMEHTAIBHON AESATEIBHOCTH, IIPU HUCIIOJIB30BaHUHU JJA0OPATOPHOrO OOOPYyAOBaHUS;

- CHOCOOHOCTbH MCIIOJIb30BaTh IPUOOPETEHHbIE 3HAHUSA U YMEHUsSI B PAKTUYECKOU
JIeSITEIbHOCTH Y IOBCEIHEBHOM JKU3HHU Ui COOMIOACHUS Mep NPO(PUIAKTUKH OTPaBJICHUM,
BUPYCHBIX M JPYTUX 3a00J€BaHMi, CTPECCOB, BPEAHBIX MPHUBBIUEK (KYpPEHHSs, aJIKOTOJIH3Ma,
HAapKOMAaHUH); IPAaBUJ IIOBEJACHUS B IPUPOJTHOM Cpelie;

- TOTOBHOCTh K OKa3aHUIO IIEPBOM IIOMOINU IIpU TpaBMaX, MPOCTYIAHBIX U APYTHX
3a00JIEBaHUSIX, OTPABICHUSX MTUIIEBBIMU IIPOTYKTAMU;

* MemanpeomMemHbix.

—  HCIIOJB30BAHUC  PA3JIMYHBIX BUI0OB MMO3HABATEIILHOM ACATCIIbHOCTH n OCHOBHBIX
MHTEIJICKTYaJbHBIX Olepanuii (IIOCTAaHOBKU 3aia4d, (OPMYJIMPOBAHUS TUIIOTE3, aHAN3a U CHHTE3a,
CpaBHCHHA, O606HICHI/I$I, CUCTEMATU3alMi, BBIABJICHUA MNPUYNMHHO-CICACTBCHHBIX CB?[3CI>1, IIOHUCKa
aHAJOToB, (POPMYJIUPOBAHUS BBHIBOAOB) JJISl PELICHUS ITOCTABICHHOM 3a7a4d, IPUMEHEHNE OCHOBHBIX
METOJIOB NO3HaHUs (HAOMIOAEHMSI, HAYYHOIO SKCIIEPUMEHTA) JJIsl U3YUYEHUsS PazIUYHBIX CTOPOH XH-
MHYECKHX OOBEKTOB W TIPOLECCOB, C KOTOPHIMH BO3HUKACT HEOOXOJMMOCTh CTaJKHBATHCS B
npodeccuoHanbHOM chepe;

— HCIIOJIb30BAaHUE PA3IMYHBIX UCTOYHUKOB JUIS TIOJyYCHHS XUMHYECKOM MHPOPMAINU, YMEHUE
OLICHUTH €€ JI0CTOBEPHOCTH JUIS JOCTHIKEHHUS XOPOIINX Pe3yIbTaToB B IMpodeccnoHanbHol chepe

- MOBBIIICHUE HWHTEIUIEKTYyaJdlbHOTO YPOBHS B IMPOIecCe H3YUYEHUS OUOIOTHYECKUX U
XUMHYECKUX SBJICHUM, BBIJAFOTITUX CST JTOCTHKEHUM OMOXHMUH, BOIIIEIIITNX B
00I11eYeTTOBEYECKYIO KYJIbTYPY; CIIOXHBIX U MPOTUBOPEUUBBIX IMyTEH Pa3BUTHUSI COBPEMEHHBIX
HAy4YHBIX B3TJISA0B, UJIEH, TEOPHUM, KOHIENIUMK, TUMOTE3 (0 CYIIHOCTH U TPOUCXOKJICHUU
’)KM3HU) B XO0JIe pabOThl € pa3NIUYHBIMU UCTOUYHHUKAMU HH(POPMAIIHNH;

- CIIOCOOHOCTH OpPraHU30BbIBATHE COTPYAHUYCCTBO CIWHOMBIINIJIICHHHUKOB, B TOM YHCJIIC C
HCITOJIb30BAHUECM COBPCMCHHBIX I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHI)IX TGXHOJIOFPIfI;

- CIIOCOOHOCTh MOHUMATh MPUHLMIIBI YCTOWYUBOCTH U MPOJYKTUBHOCTH XKUBOW IPUPOJIBI,
IIyTH €€ U3MEHEHHUS MOJ BIMSIHUEM aHTPOINOreHHBIX (PaKTOPOB, CIIOCOOHOCTh K CHUCTEMHOMY
aHAIN3Y TJIOOAIBHBIX 3KOJIOTMUECKHUX MPOOIEeM, BOIMPOCOB COCTOSHUS OKpY’Karollel cpeibl
1 pallMOHAJIBHOTO MCNOJIb30BAaHUs IIPUPOIHBIX PECYPCOB;

- yMeHHEe OOOCHOBBIBAaTb MECTO U POJIb  3HAHWW OMOXMMHUM B MPAKTUUYECKOHN JEATEIHHOCTH
JIF0JIeH, pa3BUTUU COBPEMEHHBIX TEXHOJIOTHI; HAXOAUTh U aHAIM3UPOBATh NH(OPMAIIHIO;

- CIIOCOOHOCTh MPUMEHSTHh 3HAHHUS OWOXWUMHUU IS aHaIu3a MPUKIATHBIX MMpobiieM
XO3SMCTBEHHOM NEITEIHLHOCTH;

- CITOCOOHOCTE K CaMOCTOATCIIBHOMY IIPOBCACHHUTIO HCCHG}IOB&HHﬁ, ITIOCTAaHOBKC
CCTCCTBCHHOHAYYHOT'O J3KCIICPUMCHTA, UCIIOJIB30BAHUIO I/IH(i)OpMaI_[I/IOHHLIX TEXHOJOTHUH OJIs
PCIICHUS HAYYHBIX U HpO(l)eCCI/IOHaIIbHBIX 3aga4;

* NPEOMEMHBIX:



— ¢(hOpMUPOBAHHOCTH MPEICTABIICHU O MECTE XUMHH B COBPEMEHHOM HAyYHOW KapTHHE MHDA;
MOHUMaHHE POJIM XUMHUHM B (POPMUPOBAHMM KPYrozopa M (PyHKIIMOHAIBHOW I'PaMOTHOCTH YelloBEeKa
JUISL pEIICHUS TPAKTHUECKUX 3aj1ay;

— BJaACHHUC OCHOBOIIOJararomuyMu XUMHUYCCKUMHU TIOHATUAMH, TCOPUAMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOI;

— BJIAACHUC OCHOBHBIMM MCTOAAMHU HAYYHOI'O II03HAHHA, HUCHOJB3YCMbBIMU B XHMUMU!:
HAOJIO/ICHUEM, ONHCAHHEM, H3MEpPEHHEM, OHKCIIEPUMEHTOM; yMeHHe oOpabarhiBaTh, OOBICHATH
PE3YJIbTAaThl HPOBCACHHBIX OIBITOB U ACJIaTh BBIBOAbLI; TOTOBHOCTDH U CHOC06HOCTB IMPUMCHATH MCTObI
MO3HAHUS MPU PELICHUH MPAKTUYECKUX 33]1aY;

- C(bOpMI/IpOBaHHOCTL YMCHUSA OaBaTb KOJUYCCTBCHHBIC OLCHKU M IMPOU3BOAUTHL PACUCTHI I10
XUMHUYECKUM (POpMyJIaM U YpaBHEHUSM;

— BJIAACHUC IIPpaBUJIaMU TCXHUKH 6€3OHaCHOCTI/I IIpU UCITOJIB30BAHUHU XUMHUYCCKUX BCHICCTB,

— ¢(hOpMUPOBAHHOCTh COOCTBEHHOW MO3MUIMH IO OTHOLIECHUIO K XMMHYECKOW HHpopmanuu,
MOJIy4aeMOU U3 pa3HbIX HCTOYHUKOB;

- ¢hOpPMHUPOBAHHOCTH MPEJICTABICHUN O POJIM U MeCTe OMOXMMHUU B COBPEMEHHON HAy4YHOU
KapTUHE MUpa; MNOHUMaHue e€ poiu B (HOPMUPOBAHUM KpPyrozopa U (PyHKIIMOHATBHOMN
rPaMOTHOCTH IS pEIICHUs TPAaKTUYSCKUX 3a/1a4;

- cpopMHUPOBAaHHOCTh YMEHHU OOBSCHATH pE3yJbTaThl OSKCIOEPUMEHTOB, pellaTh
3JIEMCHTapHBIC OMOXUMHUYECKHUE 3a/1a4H;

1.5. Kosin4ecTBO 4acoB HA OCBOEHHE MPOrpaMMbl Y4eOHOI TUCHHINIUHBI:
MakcHuMaibHas ydeOHas Harpy3ka oOydaromierocs 117 yacoB, B TOM uucie:
oOs3aTenpHas ayJuTopHas yueOHasi Harpys3ka oOydaromerocs /4 yacos;
camocrosTenpHas padora odyyaromerocs 37 4acoB.

Bunbl BHEayAUTOPHOM pabOTHI:

BBLINTOJTHEHUE JOMAIIHUX 3aJJaHHM;

— HW3YyYEeHHE MaTepUasIoB JEKIUN, IO KOTOPBIM OCYIIECTBISETCS pyOEKHBII KOHTPOJIb;
MOATOTOBKA pedepaToB, TOKIAI0B, HCCIEA0BATENBCKUX PabOT;

oopMIIEHHE OTYETOB IO MPAKTHUESCKUM 3aHATHUSIM.

Jl1s mpoBepKM 3HAHUI CTYJEHTOB MO0 OKOHYAHUU U3YUYEHHUS TEM OCYIIECTBIIAETCS PyOeKHBIN
KOHTpoJb. MiTOoroBas ¢opma KoHTpoJIs 2 cemecTp — TuddepeHIMPOBaHHbINA 3a4eT.



2. CTPYKTYPA U COAEP)KAHUE YUEBHOM JACHUILIMHBI
2.1. OFbEM YYEBHOMU JUCHUIIJIMHBI U BUJIbI YUEBHBIX PABOT

Bua yueOHoii padboThI

O0BbeM yacoB

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 111
O0s3aTesIbHAsI Ay TUTOPHAsA YueOHasi Harpy3Ka (Bcero) 74
B TOM 4HcJie:

NPaKTHYECKHe 3aHATUS 10
CamocTrosiTeJibHasi padoTa o0yuaruierocsi (Bcero) 37

HroroBas arrecranus: 2 ceMecTp — AuddepeHINPOBAHHBII 3aueT

2.2. TEMATHYECKHUN TIJIAH YYEBHOM JUCHUILIAHBI

HaumenoBanue pa3nenoB u Tem

KonmuecTBo ayJUTOPHBIX 4aCOB
IpY JTHEBHOM (hopme 0OydeHus

B ToM umucie

Bcero
MIPAKTUYECKHE
3aHATHUS
Pazgen 1. O0mas u HeopraHuveckass XuMus 45
Beeneuue 1
Tewma 1.1. OcHOBHBIC OHATHS ¥ 3aKOHBI XUMHH 5 2
Tema 1.2. Ilepuomnueckuit 3akoH. Ilepuomuueckas cucrema 4
JI.N.MenpeneeBa 1 CTpPOEHHUE aTOMa
Tema 1.3.CtpoeHue BeniecTBa 8
Tema 1.4. Bona. PactBophl. DneKTpoauTHyecKas JUCCOLMALUS. 5 2
Tema 1.5. Knaccudukanus HEOpraHMYECKUX COECIMHEHUN U X 9
CBOMCTBA
Tema 1.6. Xumnueckue peakiuu 5
Tewma 1.7. MeTaiuibl 1 HEMETAJLIBI 8 2
Pa3nes 2. Opranuyeckasi Xumusi 29
Tema 2.1. OCHOBHbIE MOHATHS OPraHUYECKOW XUMHH U TEOPHUS 3 1
CTPOEHUS] OPTraHUYECKUX COETMHEHUN
Tema 2.2. YraeBoopoabl M MX IPUPOJIHBIE HCTOUHUKH 9 1
Tema 2.3. Kucnopoacoaepskamye opraHM4ecKie COeIMHEHUs 8
Tema 2.4. A3sorcoaepXkaliue OpraHMYECKHE COEIUHEHUS. 7
ITomumepsbl
Tema 2.5. OOoOmeHue 3HaHUA 1O  OpraHUYECKOW U 2 2
HEOPraHWYECKON XUMUU
Hroro: 74 10
BHeayauTopHasi camocTosiTesibHas padora 37

[MoaroroBka noknanoB, peeparoB, UHAUBUTY ATHHBIX
MMPOEKTOB C UCMOIb30BaHNEM HH(POPMAITUOHHBIX
TEXHOJIOTUU

Ilpomesxcymounaa ammecmayus 8 popme oughgpepenyuposannozo 3auema

Bcero:

111




2.3. COIEP)KAHUE YYEBHOM JUCHUILIVNHBI

Pasznen 1. OBIIASA U HEOP'TAHUYECKASA XUMUA

BBenenue

Hayunble METO/IbI TO3HAHUS BEIIECTB U XMMHUUYECKHUX SIBJICHUN. POJIb 3KCIIEpUMEHTA U TEOpUU B
XuMud. MojienupoBaHue XUMHUYECKUX MPOIECCOB.

Tema 1.1. OCHOBHBIC IOHATHS U 32AKOHbI XMMHUH

OcHoBHble mnOHATUS XuMHMH. BemectBo. Atom. Monekyna. XUMHUYECKUNA SJIEMEHT.
Amnnorponus. IIpocTteie U cnoxHble BemecTBa. KauecTBeHHBIM UM KOJIMYECTBEHHBIH COCTaB BELIECTB.
Xumudeckue 3HaKd u ¢GopMyiibl. OTHOCHUTENBHBIE aTOMHAs W MOJCKYJsipHas Macchl. KonmdecTBo
BEILECTBA.

OcHoBHbIe 3aKOHBI XUMHHM. CTexuMoMeTpusa. 3aKOH COXpPAaHEHHS MAaCChl BEIECTB. 3aKOH
MIOCTOSIHCTBA COCTABa BEUIECTB MOJIEKYJIIPHON CTPYKTYpPhL. 3aKOH ABOTaipo U CIEACTBUSA UX HETO.

Pacuernbie 3amaur Ha HAXOXJIEHHE OTHOCHUTEIIBHOW MOJICKYJISIPHOM MAacChl, OMNpeaeiieHue
MacCOBOH J0JM XUMHUYECKUX 3JIEMEHTOB B CJI0’KHOM BEILIECTBE.

AmtoTponHbie MOAH(UKAIIMN yriaepoaa (aiMas, rpaduT), KUciopoaa (KUCIOpOa, 030H), 0JI0Ba
(cepoe u 6enoe 0510B0). [ToHsITHE 0 XUMUYECKOW TEXHOIOTHH, OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH.

IIpakTuyeckoe 3anaTue Nel

Pacuersl mo xumuueckuMm GhopMysiaM U ypaBHEHUSIM

Tema 1.2. llepuoagnueckuii 3akon. Ilepuoguyeckasi cucrema xumudeckux 3j1ementon ..
MenjesieeBa 1 CTpOeHHE aTOMA

Iepuoauyeckuii 3axon .M. MenneaeeBa. Otkpeitue /[.1. MenaeneesbiM [lepuoandeckoro
3akoHa. [leproanueckuii 3akoH B hopmynuposke [1.1. Menneneena.

[lepuoanueckas  Tabnmuma  XUMHUYECKHMX  DJIEMEHTOB —  rpaduueckoe  oToOpakeHue
nepuoAnYecKoro 3akoHa. CTpyKTypa NEepUOJWYECKOW TaOnMLbl: Hepuoabl (Majble U OOJIBLIHE),
rpymnnsl (raaBHast 1 TOO0YHAs).

Crpoenne atoma u nepuoauyveckuii 3axkon /[.M. MenpaeneeBa. AToM — cJlI0XHas 4acTula.
SAnpo (MpOTOHBI U HEUTPOHBI) U ANEKTPOHHAS o0onouka. M3oTonbl. CTpoeHHE IEKTPOHHBIX 0007104YeK
aTOMOB JJIEMEHTOB MalbIX MepuoioB. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX O000JOYEK aTOMOB
3JIECMEHTOB OOJIBIIUX TEPUOJOB (MEPEXOAHBIX dyeMeHTOB). [loHsTHe 00 opOuramsx. S-, p- u d-
opOuTamu. JJIEKTPOHHBIC KOH(PUTYPAIITK aTOMOB XUMHUYECKUX DJIEMEHTOB.

CoBpemenHast pOpMyTHUPOBKA MEPHUOJUYECKOTO 3aKOHA. 3HAUEHUE MEPUOJAMYECKOTO 3aKOHA U
MEPUOJNYECKON CHUCTEMBbl XUMUYeCKuX 3ieMeHTtoB .M. MenaeneeBa g pa3BUTUS HAyKd U
MOHUMaHUS XUMUYECKON KapTUHBI MUPA.

PamnoaktuBHOCTh. Mcmonb3oBaHWE paguOAKTUBHBIX HW30TOMOB B TEXHHUYECKUX  LETISX.
PeHTreHoBCKOE U3TyUeHHUE U €ro UCHOJIb30BaHUE B TEXHUKE U MeAUIIMHE. MoienupoBaHue Kak METO/
MPOTHO3UPOBAHUS CUTYAIlMU HA TTPOU3BOJICTBE.

Tema 1.3. CTpoeHue BenecTsa

HNonnas xumuyeckasi cBsi3b. Katnonsl, ux oOpa3oBaHHe W3 aTOMOB B pe3yJibTaTe Ipoliecca
OKHUCJICHHS. AHHOHBI, UX 00pa3oBaHUE U3 aTOMOB B pe3yJbTaTe Mpoliecca BOCCTaHOBIEHUS. MoHHas
CBSI3b, KaK CBS3b MEXJYy KAaTHOHAMH M aHUOHAMHM 3a CUET JJIEKTPOCTATHYECKOTO MPHUTSHKCHHS.
Knaccudukanus HOHOB: MO COCTaBy, 3HAKy 3apsa, HAIMYUIO TUAPATHON 000104yku. HoHHBIE
KpucTaunaeckue pemerku. CBONCTBA BEIIECTB ¢ MOHHBIM THIIOM KPUCTAJUTMYECKOMN PEIIeTKH.

KoBajienTHasi XumMu4ecKkasi cBsi3b. MexaHnu3m o0pa3oBaHus KOBAJICHTHOH CBs3H (OOMEHHBIN U
JIOHOPHO-AKIETITOPHBIN). DIEKTPOOTPUIIATETLHOCTh. KOBaJeHTHBIE TOJIApHAs U HEMOJSpHAs CBSI3U.
KpatHocTh KOBaneHTHOH cBsizu. MoJleKyJisipHblE U aTOMHbBIE KpUcCTajuiMueckue perieTku. CBoiicTBa
BEIIIECTB C MOJICKYJIIPHBIMU U @aTOMHBIMH KPUCTALTHYECKUMHE PEIIETKAMH.

Merasinueckass CBfI3b. MeTauinueckas KpHUCTAJUIMYECKas pelieTka M MeTajulndecKas
XUMHUYECKast CBsI3b. DU3NYECKHE CBONCTBA METAJIJIOB.

10



ArperaTHble COCTOSIHHSI BellleCTB M BOJOPOJHAsA CBfA3b. BepJoe, XKUAKOE U Tra3000pazHOe
COCTOsAHMS BelecTs. Ilepexon BemecTsa U3 OJHOIO arperaTHOro COCTOsiHUA B apyroe. Bogopoanas
CBS3b.

Yucrele BemecTrsa U cMecH. [IoHATHE O CMecH BelecTB. |'OMOTreHHbIE U TE€TEPOTeHHbBIE CMECH.
CocraB cmeceil: 00beMHasi 1 MaccoBas J10JI1 KOMIIOHEHTOB CMECH, MaccoBas J10J1s1 IPUMECEH.

[TomsipHOCTE  CBA3M M NOJAPHOCTH MoJekynbl. Konaencanusa. Tekydects. Bosroska.
Kpucramnmzanusa. JXuakue kpucrtamuibl. MuHepansl M TOpHBIE IOPOABI KAaK IIPUPOJIHBIE CMECH.
OMyJbCUU U CYCIIEH3UH.

Tema 1.4. Boga. PacTBopbl. Ji1eKTpPoINTHYECKAS M CCOLUAIUSA

Bona. PacrBopnl. PacrBopenme. Boma kak pactBoputTenb. PacTBOpUMOCTh BEIIECTB.
HacepinienHble, HEHACBILIEHHBIE, IEPECHIIEHHBIE PAacTBOPbL. 3aBUCHUMOCTb PAcTBOPUMOCTH TIa30B,
KUJKOCTEH U TBEP/IbIX BEIIECTB OT Pa3INUHbIX (haKTOPOB.

MaccoBast 10J11 pacCTBOPEHHOI'O BELIECTBA.

DJIEKTPOJIMTHYECKASL UCCONMANUA. DJIEKTPOJIUTHl M HEDJIEKTPOIUTHL. DJIEKTPOIUTHYECKAsS
auccouuanus. MexaHu3mbl IEKTPOIUTUYECKON AUCCOIMAIMK /11l BELIECTB C PA3JIMYHBIMU TUIIAMU
XUMUYECKOU CBsi3U. ['MapaTupoBaHHbIE U HErMApPATUPOBaHHbIE MOHBL. CTENEHb 3NEKTPOJIUTUYECKON
mucconranui. CHIIbHBIC U c1a0ble AIEeKTPOIUThl. OCHOBHBIE IOJOKEHUSI TEOPHH JIEKTPOITUTUIECKON
aucconmanuu. Kucinorsl, OCHOBaHMS M COJIM KaK 3JIEKTPOJIUTHI.

PactBopenne kak ¢usnko-xumMuueckuii mponecc. Pemenue 3amay Ha MaccoBYHO JIOJIIO
pacTBOpeHHOro BemiecTBa. [IpuMeHeHne Boabl B TEXHHUECKUX HEeNsiX. JKeCTKOCTh BOJBI U CIIOCOOBI ee
yCcTpaHeHusi. MUHepaJIbHbIE BOJIBI.

IIpakTuyeckoe 3anaTHe Ne

CocraBieHne ypaBHEHUHN peaklUii B MOJIEKYJISIPHON 1 HOHHOU (hopMax

IIpakTuyeckoe 3anaTue Ne3

Peakuuu nonHoro oomena

Tema 1.5. Knaccupukanys HeopraHu4ecKUX COeJUHEHUI U UX CBOMCTBA

Kucjorsl n ux cBoiictBa. KHCIOTBI Kak 3JIEKTPOIMTHI, UX KIacCU(UKALUSA MO Pa3IMuHbIM
npu3HaKaM. XUMHYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUM 3JIEKTPOIMTUYECKOH AHCCOLMAIINU.
Oco0eHHOCTH B3aMMOAEUCTBUS KOHIIEHTPUPOBAHHOW CEPHOM W a30THOM KHCIOT C MeTaulaMHu.
OcHoBHbIE CIOCOOBI MOTYYEHHS KUCIIOTHI.

OcHoBaHMsA U MX cBoiicTBa. OCHOBAHUS KaK 3JIEKTPOJIUTHI, UX KIACCUPHUKALMS IO pa3IuYHbIM
MpU3HaKaM. XHMMHYECKHE CBOMCTBA OCHOBAaHWW B CBETE€ TEOPUU DIECKTPOJUTHUECKON AUCCOLMAILUU.
PaznoxeHne HepaCTBOPUMBIX B BOie OCHOBaHMNA. OCHOBHBIE CITOCOOBI MOJTy4YEHHUs] OCHOBAHUIA.

Cosmm m ux cBoiicrBa. Comu kak anekrpoiuTel. Conu cpeaHue, KHUCIble U OCHYBHBIE.
XUMHUYECKU CBOMCTBA COJIEH B CBETE TEOPUH HIEKTPOIUTHUECKON Arcconnanuy. CriocoObl MOTydeHus
COJIEH.

Oxcuabl m ux coiicrBa. ConeoOpasyrone M HecojeoOpasyromue Ookcuisl. OCHOBHBIE,
aM(pOTepHblE U KHUCIOTHBIE OKCUJbL. 3aBHUCHUMOCTh XapakTepa OKCHAA OT CTENEeHU OKHCIIEHUs
00pa3yroliero ero Meraja. XuMHUECKue cBoiicTBa okcu10B. [lomydyenne okcuaoB.

[IpaBuna pa3baBiaeHus: CEpHOM KUCIOTHI. Mcronb3oBaHue CEPHON KUCIOTHI B IPOMBITINICHHOCTH.
Enxue mienmoun, MX HCHOJB30BAHHME B IPOMBIIIJIEHHOCTH. ['amieHas W HeramieHas H3BECTb, €€
IPUMEHEHUE B CTPOUTENLCTBE. [ uIic 1 anedactp, TUIICOBAHUE.

Tema 1.6. Xumuyeckune peakuuu

Kanaccnpukanma xumMudyeckux peakuuil. Peakuny coennHeHUs, pas3iioKeHUs, 3aMEILEHU,
oOmena. Karamutnueckue peakuuu. OOpaTUMble M HEOOpaTHMBbIE peakIuu. DK30TEepMUYECKHE U
SHJIOTePMHUYECKHE peakuu. TernoBoi 3pPeKT XuMHUUECKUX peakinil. TepMOXUMUUECKUEe YpaBHEHUSI.

OKuCIANTEJbHO-BOCCTAHOBUTE/IbHbIe peakuuu. CreneHb okuciaeHus. OKHUCIUTENb U
BOCCTaHOBJIeHHE. BoccTaHOBUTENb M OKHCIIEHHE. MeToJl 3JEeKTPOHHOro OajlaHca JJIsl COCTaBJICHUS
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUH.
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CxopocTh XuUMHUYEeCKMX peakuuid. [[oHATHE 0 CKOPOCTH XUMHUYECKHX peakiuil. 3aBUCUMOCTh
CKOPOCTH XMMHYECKUX PEAKUUU OT PazIMuHBbIX (DAKTOPOB: MPHUPOJBI PEarHpyrOIUX BEIIECTB, MX
KOHIIEHTPAIlUH, TEMIIEPATyPbl, TOBEPXHOCTH COMIPUKOCHOBEHUS M HCIIOJIb30BAHUSI KAaTaIn3aTOPOB.

OOpaTuMocTh XUMHYeCKUX peaknmii. OOpaTumble 1 HEOOPATUMBIE PEAKITUH.

[ToustTue 00  snexkTponuze.  DIEKTPOIM3  PacIiaBOB.  DIEKTPOJIU3  PacTBOPOB.
DNEKTPOIUTHUECKOE MONydeHHe antoMuHus. llpakthueckoe npumeHeHue 3ekTposnnsa. Karamus.
NHrubuTopsI.

Tema 1.7. MeTa/uibl 1 HEMeTAJLJIbI

Metanabl. OCOOEHHOCTH CTPOEHUSI aTOMOB M KpHcTasioB. Du3nyeckre CBOWCTBA METAJUIOB.
Knaccudukanus weramioB MO pa3IuyHbIM [pU3HAKaM. XHUMHUYECKHE CBOMCTBA METaJUIOB.
DNEKTPOXUMHUUECKUH P HAIPSHKEHUH MeTallioB. MeTtanorepmust.

O6mue crnocoObl mosydeHus wMetawioB. llonstue o wmetamwnypruu. I[lupomerammyprus,
TUAPOMETAUTYPIUsl U 3JIeKTpoMeTaiuTyprus. CriaBbl YepHbBIE U I[BETHBIE.

Hemetaibl. Oco6eHHOCTH CcTpoeHusi aToMoB. HemeTasuibl — mpocThie BeliecTBa. 3aBUCUMOCTh
CBOMCTB TaJIOTEHOB OT uX mnoJoxkeHus B I[lepumonuueckorr cucteme. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAUVIOB B 3aBUCHUMOCTH OT MX [OJOXKEHUS B pALY
ANEKTPOOTPULATEIBHOCTH.

Koppo3us metainoB: XumMuueckass ¥ 3J1€KTPOXUMHUUYECKasi. 3aBUCUMOCTb CKOPOCTU KOPPO3UH OT
yCIIOBUH OKpyXkaromiei cpenbl. Kimaccudukamuss KOppo3uu METAJUIOB MO PA3IMYHBIM IMPU3HAKAM.
CniocoOblI 3aIUTHl METAIIOB OT KOppo3uu. CHIIMKAaTHAS TPOMBIIIJICHHOCTb.

IIpakTuyeckoe 3ansaTue Ned

OO01111e cBOMCTBA METAIIJIOB

Pasznen 2. OPTAHUYECKASA XUMUA

Tema 2.1. OCHOBHBbIC MOHATHSI OPraHMYECKON XHMHMHU M TEOPHUS CTPOCHUS OPraHMYECKHUX
coeMHeHU

IIpenmer opranmyeckod xumuu. IIpuponHble, HCKYCCTBEHHBIE M  CHHTETHUYECKHE
opranuueckue Beniectsa. CpaBHEHNE OPraHMYECKUX BEIIECTB C HEOPraHUYECKUMHU.

BanentHocTh. XMMHMUYECKOE CTPOCHHME KakK MOPAJOK COEIUHEHUS aTOMOB B MOJIEKYJBI IIO
BaJICHTHOCTH.

Teopusi crpoennsi opranmyeckux coeguHennii A.M. ByrtiepoBa. OCHOBHBIE NOJIOKEHUS
TEOPUU XUMHUUECKOIro cTpoeHus. M3omepus u n3omepsl. XuMudyeckue Gopmyssl U MOJEIN MOJIEKYJ B
OpPraHMYECKON XUMHHU.

Kanaccudpuxanusa opranuyeckux BemecTB. Kiaccudukanus BelECTB IO  CTPOSHHUIO
YIJIEPOJHOIO CKeJeTa M Haduuuio (yHKIMOHANBHBIX Tpymnn. ['omomorn u romosorus. Hauana
Homenkiarypsl IUPAC.

Kanaccnpukanma peaknumii B OpraHmyeckodl xuMuM. Peakuum  npHUCOEIMHEHUs
(ruapupoBaHMsl, TaJOr€HUPOBAHUS, TUIPOraJIOTEHUPOBAaHUA, TuApaTanuu). Peakuuu ormienyieHus
(meruapupoBaHus, JIETMAPOTAIOTEHUPOBAHUA, JAeruaparanuu). Peaknuu 3amenienus. Peaxium
M30MepHU3alu.

[Tonstue o cybcrpare W peareHTe. Peakunu OKHCIEHHS M BOCCTAaHOBJEHHS OPraHMYECKHX
BenlecTB. CpaBHEHUE KiIacCU(PUKAIMU COSAMHEHUN U KiIacCU(PUKAIMN peakluii B HEOPraHUYEeCKOW U
OpraHMYECKON XUMHUHU.

IIpakTHyeckoe 3ansaTue NeS

CocraBieHue CTpYKTYPHBIX (pOpPMYJT H30MEPOB

Tema 2.2. YriieBogopoabl M HX NPUPOAHDbIE HCTOYHUKH

AJIKaHbl. AJIKaHbl: TOMOJIOTUYECKUHN P, N30MEpUs U HOMEHKJIaTypa ajJKaHOB. XHMHUYECKHE
CBOWCTBA ajKaHOB (MeTaHa, »JTaHa): TOpPEHHe, 3aMeIleHUe, pas3JIoKeHHe, JEeTHAPHUPOBAHUE.
[IprMeHeHne anKaHOB Ha OCHOBE CBOMCTB.
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AJIkeHbl. OTWJIEH, €ro TmoJiydeHue (JAeTUAPUPOBAHMEM dTaHa, JICTIOJUMEpHU3aAIHNCH
noaudTHIEeHa). ['oMonornueckuii psii, M30Mepus, HOMEHKJIATypa ajJKeHOB. XMMHYECKHE CBOMCTBA
STWJIGHA: TOpEHHE, KaueCTBEHHbIe peakuuu (obecuBeunBaHue OpOMHOM BOABI MU  pacTBOpa
IepMaHraHara Kajaus), ruapaTanus, nonuMmepusanus. Ilpumenenue sTuineHa Ha OCHOBE CBOMCTB.

Juenbl m kaydyyku. [loHsiTHe O AueHax Kak YIJI€BOAOPOJAx C ABYyMs JBOMHBIMU CBSI3SMH.
ComnpsikeHHbIe TUeHbl. XUMUYECKUe CBOWCTBa OyTaauena-1,3 u u3onpena: o0eciBeynBaHre OPOMHOM
BOJIbl U MTOJIMMEpPH3aLUs B KayuyKd. HaTypaiibHbIN U CUHTETHYECKHE KayuyKu. Pe3una.

AJKUHBL. AneTuieH. XUMUYECKHE CBOWCTBA alleTHJIEHA: TOpEeHUE, 00eCIBEeUHBAHNEe OPOMHOMN
BOJIbl, IPUCOEANHEHUE XJIOPOBOJAOpOAA U ruaparauus. IIpumeHenue anernaeHa Ha OCHOBE CBOMWCTB.
MexkitaccoBast U30MEpPHs C AJIKAJAUCHAMM.

Apenbl. benzon. Xwumudeckue CcBoHCTBa O€H30J1a: TOPEHHME, pEaKIMU  3aMEIICHU
(ranorennpoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpupoaHbie HCTOYHUKH YIJ1eBOAOPOAOB. [IpupoaHbIil ra3: cocraB, IPUMEHEHHE B KayeCTBE
TOILJINBA.

Hedts. CocraB u nepepadbotka Hedru. [Teperonka nedru. Hedrenpoaykror.

[IpaBuno B.B. MapkoBaukoBa. Kiaccudukanmst u HazHaueHue KayuykoB. Kmaccudukanus u
Ha3Ha4YeHHE pe3uH. BylnkaHu3auus kaydyka.

[Tomyuyenue areTuieHa MUPOIM30M MeTaHa U KapOUJHBIM criocoOoM. Peakius monumepusanuu
BUHUIIXJopUAA. [lonuBUHUIXTIOpUA U ero npuMeHeHue. Tpumepusanus aleTuieHa B OEH301I.

[Tonstue 06 »KcTpakiuu. BoccraHOBIEHHE HUTPOOEH307a B AHWIMH. | OMOJOTHYECKHHA DS
apeHoB. Tonyon. Hurposanue Tonyona. Tporui.

OcHOBHBIE HaNPaBJICHHUS POMBIIIUICHHON TTepepabOTKU MPUPOTHOTO Ta3a.

[TomyTHBII HeTAHOI ra3, ero nepepadoTka.

[Iporieccel MPOMBINIICHHON TepepadoTku He(TH: KpekuHT, pudopMmuHr. OKTAaHOBOE YHCIO
OCH3MHOB M LIETAHOBOE YHMCJIO MAM3EIbHOro TOMIuBa.KoKcOXuMUYeckoe MPOU3BOJICTBO U €ro
IPOIYKIHS.

IIpakTu4yeckoe 3ansiTue Ne6

Ornpezenenre MOJIEKYIISIPHON (POPMYIIBI YTIEBOAOPO 1A

Tema 2.3. Kucjiopoacoaep:kamme opranudeckue coeJMHeHNs

Cnuprsl. [Tonydyenue 3TaHosna OpoKEHHUEM TIIIOKO3bI M THApaTalmen sTuiieHa. [ uapokcuibHas
rpynna kak ¢QyHkuuoHanbHas. IloHATHE O mNpeAenbHBIX OJHOATOMHBIX CHUpPTax. XHUMHUYECKHE
CBOWCTBA 3TaHOJ]A: B3aMMOJEHCTBHE C HAaTpHeM, OOpa3oBaHME MPOCTHIX M CIOXHBIX 3(UpoB,
OKHCIIEHUE B anpAeru. IIpumenenne sTaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0O ITOCIEICTBUS U
IpeAyNpexICHHE.

I'nueprH  Kak IpPeACTaBUTENb MHOIOATOMHBIX COUPTOB. KauecTBeHHas peakuus Ha
MHOr0aToMHble cnupThl. [IpumMeHenne rmnepuHa.

®enou. Ousnueckre 1 XMMUUYECKHE CBOMCTBA (heHosa. B3anMHoe BiMsIHEE aTOMOB B MOJIEKYJIE
¢deHona: B3aMMOACHUCTBUE C TMIPOKCHAOM HATpUs M a30THOM kuciotoil. IIpumenenue Qenona Ha
OCHOBE CBOMCTB.

Aabperuabl. Ilonsatue 00 ampaerupax. AJpJeruaHas TIpynna Kak —(yHKIMOHAJIbHAs.
@opManpIeru] M €ro CBOMCTBA: OKHCIEHHE B COOTBETCTBYIOUIYHO KHCIIOTY, BOCCTAHOBIICHHE B
COOTBETCTBYIOIIMN cnupT. IlonmyyeHue anbAeruzioB OKHUCIEHHEM COOTBETCTBYIOIIUX CIIMPTOB.
[Tpumenenue ¢popMaibaerua Ha OCHOBE €r0 CBONCTB.

KapoOonoBble kuciaorbl. [loHATHE 0 KapOOHOBBIX KucioTax. KapOokcunbHas rpymma Kak
dbyHkuoHanbHas. ['oMonoruueckuil psig  MpeneiabHbIX OJHOOCHYBHBIX KAapOOHOBBIX KHCIOT.
[Tonyyenne KapOOHOBBIX KHCIOT OKHMCJICHHEM ajbJErMJI0B. XUMHUECKHE CBOMCTBAa YKCYCHOM
KHUCJIOTHI: OOIIME CBOMCTBA C MHUHEpPaJIbHBIMU KHCIOTaMU U peakuus stepudukanuu. [IpumeHenue
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOWCTB. BbICIIME JKMpHBIE KHCIIOTBHI Ha NPUMEPE MATbMUTHHOBOM U
CTE€apUHOBO.

Caoxnble 3¢upbl 1 kupbl. [Tonyyenne crioxHbx 3(pupoB peakuueil srepupukanun. CroxHbe
3¢upsl B IpUpoJie, UX 3HaueHue. [IpuMenenune cioxHbIX 3(UPOB HA OCHOBE CBOMCTB.
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Kupsr kak cnoxxkasie 3¢upsl. Kitaccudukamnms upoB. XUMUUECKHE CBONCTBA JKUPOB: THIPOIIU3
Y TUPUPOBAHUE )KUAKUX )KUPOB. IIpuMeHeHne :K1UpoB Ha OCHOBE CBOMCTB. MbLia.

YrieBoabl. YIieBobl, UX KiIaccuuKalus: MOHOcCaxapu bl (TI0K03a, PpyKTo3a), AUcaxapubl
(caxapo3sa) 1 moaucaxapu/ibl (Kpaxmai U 1eJUTI0JI03a).

['mrok03a — BemIecTBO ¢ JBOMCTBEHHOW (DYHKIIMEH — alibJerHJA0CIIUPT. XUMUUYECKHE CBOMCTBA
TJIFOKO3bI: OKHCIIEHHE B TIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COpPOWT, CIIMPTOBOE OpOXKECHHE.
[IprMeHeHue TIII0KO3bl HA OCHOBE CBOMCTB.

3HaueHHe YIJIEBOJIOB B JKMBOW TMPUPOJE M JKU3HU deloBeka. [loHsaTHe o0 peakuusax
MOJIMKOHACHCALIUU U TUPOJIN3a Ha IPUMEPE B3aUMOINPEBPAIICHUN: TTIF0K03a —> MOJUCaXapH/l.

MeTunoBeI CIUPT U €ro MUCIOJIb30BAHHE B KA4ECTBE XUMHYECKOrO ChIpbs. TOKCHYHOCTH
MeTaHoJa U MpaBujla TEXHUKH O€30MacCHOCTH MpU padoTe ¢ HUM. DTUJICHIJIMKOIb U €ro NPUMEHEHHE.
TOKCHMYHOCTh JTHJICHTIMKOJS WM TpaBujia TeXHUKH Oe3omacHocTd mpu padore ¢ HuM.Ilomydenue
deHona W3 NOPOAYKTOB KOKCOXMMHYECKOIO MPOM3BOACTBA M U3 Oenzona.llonukonnencanus
dopmanpaeruia ¢ ¢deHomom B (peHonmodhopMambACTUAHYIO CMONy. Ameranbaerua. MHoroobpasue
KapOOHOBBIX KHUCIIOT (I[aBesieBasi KMUCIOTa KaK JIByXOCHOBHAsI, aKpUJIOBasi KUCJIOTa KaK HempeenbHasl,
OcH30MHAs KHUCIOTa Kak apoMaruueckas).MojaouHoKHciIoe OpokeHHE TIIOKO3bl. KuciomonouHbie
npoaykTel. CunocoBanue kopmMoB. HutpoBanue 1emitono3sl. [lupokcunuH.

Tema 2.4. A3oTcoaepskanue opranndeckune coequneHus. Illoaumepnt

Amunsl. [Tonstue 060 amuHax. AnupaTuvaeckue aMuHbBI, X KiIacCH(PHUKAIMSI U HOMECHKIATYpa.
AHUNMH, Kak opraHuueckoe ocHoBaHue. [lonmydyenue anunmHa w3 HuTpobOenszona. I[Ipumenenue
aHUJIMHA Ha OCHOBE CBOMCTB.

AMHHOKHCJIOTBI. AMHMHOKHCIOTHI Kak ampoTepHble TUGYHKIUOHAIbHBIE OpPraHHUYECKHe
COCINMHCHUSL. XI/IMI/I‘ICCKI/IG CBOﬁCTBa AMUWHOKHCIIOT . B331/IMOIIGI7[CTBPI€ CO ImejIo4aMu, KUCJIOTaMHu H
Ipyr ¢ napyrom (peakuusi nonukoHaeHcanuu). [lentuanas cBs3p U nonunentuabl. [IpumeHenue
aMHUHOKHCIIOT Ha OCHOBE CBOMCTB.

Bbeaxku. [lepBuunas, BTopruHas, TpeTUYHAs CTPYKTYpbl O€TKOB. XUMUYECKHE CBOMCTBA OEIKOB:
ropeHue, JeHaTypalus, TUApoIu3, IBETHbIE peakiu. buonoruueckue GpyHKINUN OETKOB.

IMoaumepsl. benku u monucaxapuasl Kak OMOMOTUMEPHI.

[Tnactmaccel. IlomydeHuwe TOMMMEpPOB peakUMe TMOJUMEPU3ANMH ¢ TIOJUKOHJICHCAIIUH.
TepMoruiacTU4YHbBIE 1 TEPMOPEAKTUBHBIE MIacTMacchl. [IpencraBurenu niacrmace.

Bomnokna, ux knaccudukanus. [lomydenue BosokoH. OTnenbHbIE MPEACTABUTEN XUMUYECKHUX
BOJIOKOH.

AMI/IHOKaHpOHOBaﬂ KHCJIOTAa. KaHpOH KakK HpeI[CTaBI/ITCJ'II) ITOJIMaAaMHUIHBIX BOJIOKOH.
Hcnonp3oBaHue ruaponnsa OeNKoB B MPOMBIIIICHHOCTH. [loNMMBUHUIXIIOPU, TOTUTETPA(TOPITHIICH
(teduion). Denonodopmanbaeruaubie 1iactMaccsl. Llemtymoun. IlpombliieHHOE TPOU3BOICTBO
XHMHYECKHUX BOJIOKOH.

Tema 2.5. O0oOmeHne 3HaHWN 1O OPraHUYECKOM M HEOPraHW4ecKod XUMHH. OCHOBHBIE
MTOHATHUS OPTaHUYECKON U HEOPraHNYECKON XUMHUH.

IIpakT4eckoe 3ansaTHe Ne7

['eHeTnyeckas cBsI3b MEXAy KJacCaMU OpraHMYECKHX U HEOPraHUYECKUX COeTMHEHUN
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Pa3znen 3. BUOXUMMUSA

BBenenue

[Tonste 0 OMOXMMHUU, KAK HayKe O KaueCTBEHHOM COCTaBE, KOJMYECTBEHHOM COACPXKAHUH U
npeoOpa3oBaHUsAX B MPOILECCE KU3HEACATEIBHOCTH COCAMHEHUH, 00pa3ylomUX >KUBYI MaTEpHIO.
Uctopus pazsutust 6umoxumun. Poib OMOXMMHUYECKUX 3HAHWM B >KU3HHM oOlecTBa. buoxumuueckue
IPOIIECCHI P XJICOOTICUeHNH, TMBOBAPEHHH, KBAllICHUH U T.1. KOHCTpynpoBaHHe MUKPOOPTaHU3MOB
(MCKyCCTBEHHBIN Oenok, cuHTe3 uHTepdepona). buorexnonorus B 6opbde ¢ rosoaoM u neduruTom
HEpruu U cbipbs. COBpEMEHHbIE METOJbl HCCIENO0BaHUS B OuoxumuM. IlepcriekTuBbl pa3sBUTHUS
OounorexHosoruu. buoxumuueckre MeToJpl MOHUTOPHHTA OKPYKAIOUIEeH cpeibl.

Tema 3.1. XuMHn4yecKuii cOCTaB OPraHUu3MoOB M 00lIee MOHsITHE 00 O0OMeHe BelIeCTB M
JHEPIrvH B ’KUBOW NMpupoae

DOneMeHTHBIN cocTaB opranusMa. [IoHATHE O TIaBHBIX OMOTEHHBIX 3JIeMEeHTax. Makpo- u

MUKPO3JIEMEHThI. 3aKOHOMEPHOCTH PaCHpOCTPaHEHHUs 3JEMEHTOB B >kuBOW mnpupoze. [lorpeGHOCTh
OpraHM3MOB B XMMHYECKHMX JIEMEHTaX. XMMHUYECKUN COCTaB OpraHM3Ma 4yejoBeka. buosornuecku
AKTUBHBIE COCAMHEHHUS, UX POJb B JKU3HM YEIIOBEKAa, )KMBOTHBIX U pacTeHHil. OOMEH BEIIeCTB Kak
BAOKHENIIEE CBOMCTBO )KMBOW MATEPHH.

JleMoHcTpaLus

1. BinusiHue KOHUEHTpauuu MUHEPAIbHBIX COJIEW, PACTBOPEHHBIX B KPOBH, Ha COCTOSIHUE
SPUTPOLIUTOB.

2. BrisiBnenue ponu kanbusi B CBEPThIBAHUU KPOBH.

Tema 3.2. besku

Ctpoenue u pyHkuMn 0€JIKOB

Ponb 6enkoB B moCcTpoeHUU U (DYHKIMOHUPOBAHHUH >KUBBIX CHCTEM. AMHUHOKUCIOTHBIM COCTaB
O0enkoB. CriocoObI  CBSI3M aMHHOKHCIOT B OeikoBoil Mosekylie. CTpykTypa OEIKOBBIX MOJIEKYIL.
OyHKIMOHATbHAs Kiaccu(UKanusi OEIKOB U XapaKTePUCTHKA OTIACIbHBIX TPYIIIL.

IMenTuanl

[Tentuasl. [IpupogHbie nENTHIBI, UX PU3NOIOTUYECKOE 3HAUCHUE
IIpakTHyeckoe 3ansitue Ne8
KauecTBeHHbBIE peakIii Ha aMUHOKHUCIIOTHl U OEJNKH
IIpakTnyeckoe 3ansaTue Ne9
Jenarypanus 6enKoB

Tema 3.3. @epmeHTHI

CaoiicTBa pepMeHTOB

Pa3znoo6pasue ¢pepmenTOB. Paznuuns B cBOMCTBaX ()epMEHTOB M KaTaau3aTOPOB MHOM MPUPOJIBI.
CneunduyHocTh U MeXaHU3M JeicTBUS QepMeHToB. [loHSATHE O CyOCTpaTHOM M alIOCTEPUUYECKOM
LIEHTpax B MoJieKye ¢pepMeHTOB. [loHsATHE 0 KOepMeHTax.

3HaueHne (pepMEeHTOB B 00MeHe BellleCTB B OpraHu3Me

AKTHUBaTOpbl M MHIHOUTOPHI (QepMeHTOB. I[IpoMBIlIUIEHHOE NOJIy4YeHHE M MPaKTHYECKOe
UCIOJIb30BaHNe ()EPMEHTOB B MEIULIMHE U XO3MCTBEHHOM J1€ATEIbHOCTH YeIOBEeKa.
IIpakTyeckoe 3ansaTue Nel0
HaOnronenue pacuiernieHus nepokcuaa Boaopoa GepMeHTOM KaTana3on
IIpakTyeckoe 3ansaTue Nell
BrnustHre Ha aKTHBHOCTH (PePMEHTOB Pa3IMYHBIX (PAKTOPOB

Tema 3.4. AT®

buosoruyeckoe okuciaenue u cuure3 AT®

Makpospruyeckie coeAMHEeHus. AIeHO3UHTPU(OCHAT KaK YHUBEPCAIbHBIM HCTOUHUK SHEPTHH,
o0OecrieunBarOIMi Mpolecchl >ku3HeaeaTrenabHocTU. ['maponus u cunte3 AT®. IlpeBpaiuenue
XUMHUYECKON Hepruu B opranuzme. Oco6eHHOCTH OMOIOTHYECKOT0 OKUCIICHHS.
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Tema 3.5. Hyk/1enHOBbBIE KHCJIOThI

Crtpoenue ¥ PyHKUMM HYKJIEMHOBBIX KHCJIOT

Uctopusi OTKpbITUST M HU3YyYEHHUS] HYKIEMHOBBIX KHUCIOT, WX XHUMHUYECKHH COCTaB.
XapakTepucTuKa IMypPUHOBBIX M NUPUMUIAMHOBBIX OCHOBAaHUM, BXOJSIIMX B COCTaB HYKJIEHMHOBBIX
KUCHOT. Tumnbl HykJIeHnHOBBIX KHUCHOT. Pazmmumsa JIHK u PHK mo coctaBy riiaBHBIX a30THCTBIX
OCHOBaHUM, IEHTO3aM, MOJIEKYJSIPHOM Macce, JIOKaIM3aluu B KIeTKe u (yHKUUAM. [ JIaBHBIN
noctynar MoJekyisipHoit ononoruu: JIHK-PHK-6enok u ero pazsurue.

buosornyeckas poas JIHK u PHK pa3in4yHbIX BU10B

Crpykrypa u ¢ynkuun JIHK. Conepxanne JIHK B opranmsme u nokanu3ainusi €€ B KIETKE.
Mopenps [Ix. Yorcona u @. Kpuka. KoMmmieMeHTapHOCTh a30TUCTBIX OCHOBAaHUM U €€ 3HAYEHUE IS
BOCTIPOM3BEJICHUST CTPYKTYphl TeHOMOB. Ctpoenue xpomarmaa. Mytamuu B JIHK u dakrtopsr ux
Bei3piBaromre. PHK, ux kmaccudukanus (TPHK, pPHK, uPHK, Bupycusie PHK) CpaBautenbHas
xapakrepuctuka BuoB PHK mo ux crpykrype u pyHKIusM.
IIpakTnyeckoe 3ansitue Nel2
Brigenenue JITHK

Tema 3.6. buocunTe3 0e1koB

Koa 6e1xoBoOro cunresa

Marpuynas cxema OnocuHTe3a 0enkoB. Mexanusm OuocunTesa (permukanun) JJHK. depmenTsl
u OenkoBble (hakTopsl, yuacTBytomue B perumkanuu JJHK. Kog GenkoBoro cunTesa.

Jranbl OMOCHHTE3a 0eJIKOB

Oranbl OnocuHTe3a OenkoB. [loHsATHe O TpaHCKpUNIMKH W TpaHCusnud. CTpoeHue prudocoM,
tpancnoptaoii PHK (TPHK).
IIpakTnyeckoe 3ansaTue Nel3
Pemienue 3a1a4y mo MoJeKyJsipHOI OnoIorun

Tema 3.7. BUraMuHBI
ButamMuHBI 1 HX POJIb B 00MEHe BellecTB
OOmas xapakTepuCTHKa ¢ KiIacCcU(UKaIus BUTAMUHOB. Mcropusi OTKpBITUS U

HCITOJIb30BaHNSI BUTAMHUHOB. POJIb BATAMHHOB B TUTAHUH YeJIOBEKAa. ABUTaAMHHO3bI, THITOBUTAMHHO3EI,
TUTIEPBUTAMUHO3BI. JKHUpopacTBOpHMBIE BUTAMUHBI UX POJIb B 0OMEHe BemlecTB. BomopacTBopuMbie
BUTAaMUHBI, UX poib. [[pupoaHbIe HICTOYHUKN BUTAMUHOB. Y CJIOBHSI, HEOOXOTUMBIE AJII COXPAHEHUS
BUTAMHHOB B MUIIEBBIX MPOIYKTax, oBoax u ppykrax. Kpatkas xapakrepuctuka BUTAMUHOB A, B,
C, [, E, PP u npyrux. [lpumeHeHne BUTAMUHOB B MEJIULIMHE U CETTbCKOM XO351CTBE.
IIpakTuyeckoe 3ansiTue Nel4
KauecTBeHHbIE peakliui Ha BUTAMUHBI

Tema 3.8. YrieBoanl

CtpoeHue u (PYHKIIUM YTIJIEBOI0B

Knaccudukanus yrneBomoB. IIpocTeie yriaeBombl u uX mpeactaButenu (pubosza, TIHOKO3a,
bpykrTo3a, ramakto3a). CnoxHble yrieBombl. Jlucaxapuasl (caxaposa, JIaKTO3a, MajabT03a).
[Monucaxapupl, UX CTPYKTypa U NMpeACTaBUTENU (TIMKOTEH, KpaxMal, KieT4yaTrka, XuTuH). OyHkuuu
YTJIEBOIOB.

O0meH yriieBoa0B

OOMeH yrineBoJIOB B JKHMBBIX OpraHu3Max. XHUMHYECKas CYIIHOCTb OHMOXMMHYECKHX
nmpeBpalieHnii  yriaeBogoB  ((hOTOCHMHTE3a,  NbIXaHWs,  pPa3NUYHbIE  BHJABI  OpOXKECHHS).
JlelicTBUE 3TaHOJIa HA OPTAaHU3M YEJIOBEKA.
IIpakTyeckoe 3ansaTue NelS
KauecTtBeHurnIe PE€aKu Ha YIJI€BOABI
IIpakTyeckoe 3ansaTHe Nel6
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broxumnueckue npeBpanieHus yriaeBoJoB B OpraHU3Me YeI0BeKa
Pacuer cyTo4HOI HOPMBI TOTPEOICHUS YTIIEBOAOB JUISI YETIOBEKA.

Tema 3.9. JInnuael

MHuoroo0pa3ue u 0M0JIOTHYECKOE 3HAYEHHUE JIMTIHI0B

OO6mas xapaktepucTuka M kiaccudukanus aunuaoB. CTpykTypa U QyHKUMM JUNHI0B. Poib
JUMHUIOB B IOCTPOCHUU OMOJIOTHYECKUX MeMOpaH. CTpyKTypa U QYHKIMH JIUTIOIPOTECHHOB. MeauKo-
Ouojoruueckoe 3HaYeHUE u obnactu MPUMEHEHUS JKUPOB.

CBolicTBa 1 00MeH JJUIINI0B

OOmeH xupoB. Pacniag >KUpOB U OKUCIICHHE BBICIINX JKUPHBIX KUCIOT. MexaHu3M OHOCUHTE3a
BBICILIUX >KUPHBIX KUCIOT. Hapymenus B oOmMene >kupoB. OkUpeHue 1 ero NpruurHbI.

Bocku, ux crpoenue, pyHknuu u npeacraButenu. CTpoeHue u GyHKIUNA CTEPOUIOB.

®dochomunuabl. buonorudeckas poiab GochOoNUIUI0B.
IIpakTyeckoe 3ansaTue Nel/
N3ydeHue CBOMCTB KUPOB

Tema 3.10. 'opMmoHBI

TopMoOHBI U UX POJIb B 00MeHe BelllecTB

Knaccudpukanus ropmoHoB. CtepoujHble TOpPMOHBL. MeXaHU3M JAEHCTBHS CTEPOUIHBIX
ropmoHoB. CaxapHblii 1uader u ero BuIbL. [Ipodne TOpMOHBI, HX CTPYKTypa M MEXaHHU3M JICHCTBUSI.
[IpumeHeHre TOPMOHOB B MEANILIMHE U CEIILCKOM XO3SIHCTBE.
IIpakTHyeckoe 3ansaTHe Nel8
KauecTBeHHBIE peakui Ha TOPMOHBI

Tema 3.11. [Ipo01eMbl OMOXMMHYECKOH IKOJTOTHI

AHTpPONOreHHble OMOAKTHBHBbIE BelIeCTBA U NMPO0JeMbl XUMHUYECKOI0 3arpsi3HeHUs
ounochepnl

AHTpOTIOT€HHbIE OMOAKTHUBHBIC BEIIECTBA U MPOOJIEMbI XUMUYECKOTO 3arpsi3HeHUs Onocdepsl.

Dkonoruyecku Oe3omacHble CHOCOOBI BO3ACWCTBUS Ha PA3IUYHbIE BUIBI )KMBOTHBIX, PAaCTECHHUH, U
MHUKPOOPTaHU3MOB.
IIpakTyeckoe 3ansaTue Nel9
Pemenne skonornyeckux 3agad
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Tembl pedepatoB, (10KJIa10B, COOOIIEHNIT), THAUBUAYAJIBHBIX IPOEKTOB

e buoTexHoI0TUs U reHHas HHxXeHepusi — TexHonorun X XI Beka.

* HanorexHoJOrusi Kak NPHOPUTETHOE HANpaBlICHUE DPAa3BUTHUS HAyKH W IPOU3BOJCTBA B
Poccuiickoit @enepanuu.

» CoBpeMeHHbIE METO/IbI 00€33apaskUBAHUS BOIBIL.

* A10TpONUs: METAJIJIOB.

* Xuznp u pesrenpaocts J.M.Menaeneena.

* «[lepuoamaeckomy 3aK0HY OyIyIlee HE TPO3UT Pa3pyIICHUEM. . .)»

* Cunre3 114-ro sanementa — TpuyMdp pOCCUUCKUX (PU3UKOB-SIICPITUKOB.

* 3o0Tomsl BOgOpOAA.

* lcnonb3oBaHue paOaKTUBHBIX U30TOMOB B TEXHUYECKUX EISIX.

* PEHTreHOBCKOE U3TyUYeHUE U €ro UCTIOIb30BAHUE B TEXHUKE U MEJIUIIMHE.

* [InmazmMa — 4eTBepTOE COCTOSIHUE BEIIECTBA.

* AMop(¢HBIE BEIIECTBA B TPUPOJIE, TEXHUKE, OBITY.

* OxpanHa OKpyXarouieil cpeapl OT XUMHUYECKOro 3arpssHeHus. KoinyecTBeHHbIE
XapaKTEPUCTUKH 3arPs3HEHUST OKPYIKAIOIICH CPEeIbI.

* [Ipumenenue TBepAOro u razoodpazHoro okcuaa yriepoaa (IV).

* 3ammTa 030HOBOTO IKpPaHa OT XUMHYECKOTO 3arpsi3HEHUSI.

* ['pyOomucniepcHbIe CHCTEMBI, WX KJIacCH(UKAIUS M WCIOIB30BAHHE B MPOQPECCHOHATHHON
JESTEIIbHOCTH.

* KocMmeTnyeckue reiu.

* [IpumeHeHmne cycrieH3uil 1 SMYyJIbCUN B CTPOUTEIHCTBE.

* MuHepaJibl ¥ TOPHBIC TTOPOJIBI KAaK OCHOBA JIUTOC(EPHI.

* PactBOpBI BOKpyT Hac. THUIBI pacTBOPOB.

* Boia kak peareHT u cpejia st XMUMUYECKOTO Ipoliecca.

* )Kuznb u gesrenpHOoCTh C.AppeHuyca.

* BkJ1as1 0TE€UEeCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUHU DIIECKTPOIUTHUECKON JUCCOIMAITUH.

* YcTpaHeHHe )KeCTKOCTU BOJIbI HA MPOMBIIIJIEHHBIX MPEATPUSITHIX.

* CepHas KHCIIOTa — «XJI€0 XMMHUECKON POMBILUIEHHOCTH.

* lcnonb3oBaHre MUHEPAIbHBIX KUCIOT Ha MPEANPUATUSAX PA3TUIHOTO TPOPUIIS.

* OKCHJIBI M COJTM KaK CTPOUTEIbHBIC MaTEPUAITBI.

* Ucropus rumnca.

* [ToBapeHHast CONb KaK XMMHUYECKOE ChIPhHE.

* MHoronukuit kKapOOHAT KaNubIUsl: B IPUPOJIE, B IPOMBIIINIEHHOCTH, B OBITY.

* Peakuuu ropeHusi Ha MPOU3BOJICTBE U B OBITY.

* BupTyanbHoe MOIETMPOBAaHUE XUMUYECKUX MPOLECCOB.

* DJIEKTPOJIN3 PACTBOPOB BJIEKTPOIUTOB.

* DJIEKTPOJINU3 PACIIIIABOB IEKTPOJIUTOB.

* [lpakTHdyeckoe MPUMEHEHHE  DJEKTpOJM3a:  paUHUPOBAHHWE, TaITHBAHOIUIACTHKA,
rajabBaHOCTETHSI.

* McTopus nmomyueHus v poOU3BOICTBA ATFOMUHUS.

* DJIEKTPOIIUTUYECKOE TTONTydeHre U padMHUPOBAHNUE MEIH.

* Xuznp u nesrenpHocTs I [[9BH1.

* Posib MeTaI0B B UICTOPUU YEIIOBEUECKOW HUBMIM3ALUU. McTopus oTedecTBEHHOM

yepHOU MeTauTyprui. COBpeMEHHOE METAJUTYPIrHYECKOE MPOU3BOJICTBO.

* HcTtopusi OT€4YeCTBEHHOW LBETHOM MeTaTypruv. Pojib MeTamioB M CIUIaBOB B HAy4dHO-
TEXHUYECKOM TIporpecce.

* Koppo3sust MeTaioB 1 criocoObI 3alIUThl OT KOPPO3UH.

* nepTHBIE MM O6JarOpOIHBIE Ta3Hbl.

* Poxxnaro1ye coinu — rajoreHsl.
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* cTopust IBEICKON CITUYKH.

* lcroprs BOSHUKHOBEHHUS U PA3BUTHUSI OPTaHUYECKON XUMUH.

* Xuznsb u gearenbHocth A.M.ByTtieposa.

* BuTanusm u ero kKpax.

* PoJib OTE€YECTBEHHBIX YUEHBIX B CTAHOBJIICHUH U PA3BUTUN MUPOBOM OPraHMYECKOU XUMHUH.

* CoBpeMEHHBIE IIPEICTABICHUS O TEOPUU XUMUYECKOI'O CTPOEHUSI.

* DKOJIOTUYECKHE ACTIEKThI UCIIOJIb30BAHMS YTJIEBOJIOPOIHOTO CHIPbS.

*  DKOHOMHYECKME acCleKThl MEXIyHApOJHOIO COTPYJHMYECTBA IO  HCIOJIb30BAHUIO
YIJIEBOJOPOIAHOTO ChIPBSI.

* Vcropusi OTKpBITHS M Pa3pabOTKU Ta30BBIX M HE(MTSHBIX MECTOpOXAeHuH B Poccuiickoit
denepanuu.

* XuMHS YTIIEBOJIOPOIHOTO CHIPBSl M MOsI Oy y1asi mpodeccus.

* YrineBoA0pOIHOE TOILIMBO, €r0 BUJIbI M HA3HAYEHUE.

* CHHTETHYECKUE KaydyKU: UCTOPHUS, MHOTOOOpa3ne 1 MepCreKTUBBIL.

* Pe3nHOTEXHMYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIpOrpecce.

* CBapO4YHOE IPOU3BOJICTBO U POJIb XUMHUH YIJIEBOJOPOJIOB B HEM.

* Hedptp u ee TpaHCHOPTUpPOBKA KaK OCHOBA B3aHMMOBBITOJHOIO MEXIyHAPOIHOTO
COTPYIHUYECTBA.

e OpraHuyecKue BellecTBa PaCTUTEIbHON KIIETKH, 10Ka3aTeIbCTBA UX HAIMYUS B PACTEHUH.

e Heoprannueckue BelIECTBA KJIETOK pacTeHuil. Jloka3aTenbcTBa WX HaJIU4YMA U POJIH B
pacTeHUH.

¢ b1io0-, Makpo-, MUKPO3JIEMEHTBI U UX POJIb B )KU3HU OPraHU3MOB.

e [[pakTuyeckue AoKa3aTelbCTBA OOpa3OBaHUs OPraHUYECKUX BEIIECTB B PACTEHUU IYTEM
¢orocunTe3a. IloBpllmieHHE MNPOAYKTUBHOCTH (DOTOCHMHTE3a B HCKYCCTBEHHBIX HSKOJIOTHYECKUX
CHUCTEMax.

¢ )Kene3o u Meab B OpraHu3Max UX pojib B JHEPIETUKE KIIETKHU.

¢ O Meraiiax U epMeHTax.

e DOTOCUHTES IIIa3aMU XUMHUKA.

e )Kene3o u nmpoueccel bIXaHUS B )KUBBIX OPraHU3Max.

e X¥MHUS U KOCMETHKA.

e llckyccTBeHHas MUILA: 32 U IPOTUB.

e [Tonb3a 1 Bpe XpyCTALIMX CyXapHUKOB.

® M0>XHO JIM UCIIOJIb30BaTh aCIIMPUH KaK KOHCEPBAHT?

e BuTaMHHBI — CIyTHUKH 3/I0POBbS U PAOOTOCIIOCOOHOCTH.

e [[pupoHbIE UCTOUHUKU BUTAMUHOB.

e MUTOXOH/IpUU KaK DHEPreTUYECKUE CTAaHIMM KiIeTOK. CTaJuu SHEpreTM4eckoro oOMeHa B
Pa3IMYHBIX 4aCTAX MUTOXOHIPHH.

e Ctpoenne u PyHKITUU puOOCOM M MX POJIb B OMOCHHTE3E OerKa.

eflnpo Kak ILEHTp YyHpPaBIEHUS >KUZHEICATENbHOCTbIO KIIETKU, COXpPaHEHHs U Ieperadu
HACJIEICTBEHHBIX IPU3HAKOB B MOKOJIECHUSX.

¢ BiinsiHue okpyKaromiei cpelibl U ee 3arpsi3HeHusl Ha pa3BUTHE OPraHU3MOB.

e BiinsiHue KypeHus, ynoTpeOieHusl alkorojsi U HapKOTUKOB POIUTENSIMU Ha SMOpHOHAIbHOE
pa3BUTHE peOCHKA.

e Hacnencrennas undopmanus u nepegaya ee U3 MoKOoJICHUs B TOKOJIEHUE.

e broxumus — XUMHsI )KU3HU.

e [Ipaktnueckoe ucnonp3osanue J{HK-rexnonoruii.

e CoBpeMEHHbIE METO/Ibl NCCIIEOBAHUS B OMOXUMHUHU.

e bruorexHosorus B 60pb0€e ¢ TrooaoMm.

¢ brioxumuueckre OCHOBBI pallMOHAIILHOTO MUTAHUSI.

2.4. IEPEYEHb IPAKTUYECKHUX 3AHATUI
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Ne TeMbI

HanmMmenoBanue 3aHsTusa

Kox-Bo yacos

Tema 1.1 Pacuers! o xumMudyeckum popmysiam U ypaBHEHHUSIM 2
Tema 1.4 CocraBieHHe YpaBHEHUH peakuuil B MOJEKYJISIPHOW U HOHHOU
dhopmax
Tema 1.4 Peakuuu nonsoro oomena il
Tema 1.7 OO61ue cBoiicTBa METANIOB 2
Tema 2.1 CocraBieHne CTPYKTYPHBIX (JOPMYJI H30MEPOB il
Tema 2.2 Onpenenenne MOJICKYIISIPHON (GOPMYJIIbI YTIIEBOIOPOAA d
Tema 2.5 l'enernueckass CBsA3b MEXIy KjaccaMd  OpPraHUYECKUX H 2
HEOPraHMYeCKUX COCTMHEHUMN
Tema 3.2 KayecTBeHHbBIE peakIii HAa aMUHOKHUCIOTBI U O€JIKH 1
Tema 3.2 Jlenatypanus 0€JIKoB 1
Tema 3.3 HaOmoienne pacmieruieHuss TEpOKCUAa BoJopoaa (pepMeHToM
KaTaJ1a3ou 1
Tema 3.3 1
BnusiHre Ha akTUBHOCTH (PEPMEHTOB Pa3IHMUHBIX (PAKTOPOB
Tema 3.5 Brinenenue JTHK 1
Tema 3.6 Pemrenue 3aia4 mo MoJyieKyIsipHOI OHOIOTHA 1
Tema 3.7 KavecTBeHHbIE peaKMy Ha BATAMUHBI 1
Tema 3.8 KauecTBeHHBIE pEaKIIMK HA YTIIEBOIBI 1
Tema 3.8 bruoxumunueckue npeBpalieHus yriieBoI0B B OpraHu3Me 4eJIoBeKa 1
Tema 3.9 N3ydeHne CBONCTB KUPOB 1
Tema 3.10 KauecTBeHHBIE peaKIIi Ha TOPMOHBI 1
Tema 3.11 Pemienue skoorndeckux 3ajaad 1
22
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3.XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTH

CTYJIEHTOB

Coaepixanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/IOB /IeITEJIbHOCTH CTY/I€HTOB
(Ha ypoBHe yUeOHBIX JeilcTBUIA)

Oﬁlllaﬂ HEOPraHnveCKkasi 1 OprauHnveCcrasi XuMmusl

Baxxkneiimmue
XHUMHYECKHE MOHATHSA

YMeHue aBaTh ONpeAeieHUE U ONEPUPOBAThH CIIELYOIIMMHU
XUMHUYECKUMHU TOHATHSIMM: BEIIECTBO, XUMHUYECKHH 3JIEMEHT,
aTOM, MOJIEKYyJa, OTHOCHUTEJIbHBIE aTOMHAs W MOJEKYJIIpHas
Macchl, HOH, aJUIOTPONMS, M30TOIBI, XHMMHUECKas CBS3b,
ANIEKTPOOTPHULIATEIBHOCTD, BAJIECHTHOCTb, CTEIEHb OKHUCIICHUS,
MOJIb, MOJISIpHAsT Macca, MOJIIPHBIH 00BeM Ta3000pa3HBIX
BEUIECTB, BEUIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJIIPHOIO
CTpOEHHUS, pacTBOpBIL, AJIEKTPOJIUT u HERJIEKTPOJIUT,
AIIEKTPOJINTUYECKAS JUCCOLAALus, OKHUCIIUTEIb "
BOCCTAHOBUTENIb, OKUCIEHHE U BOCCTAHOBJIEHME, TEIUIOBOM
3peKT peakuH, CKOPOCTh XMMHUYECKOH peakluH, Karaius,
XUMHYECKOE PaBHOBECHE, YTIIEPOJHBIN CKeJeT, (yHKIHOHATIbHAS
rpy1nna, i30MepHsi, TOMOJIOTHSI

@opMyIHpPOBAHHE 3aKOHOB COXPAHEHHUs MacChl BELIECTB U
MOCTOSIHCTBA COCTaBa BEILECTB.

VYcraHoBKa — TPUYMHHO-CIICICTBEHHOM — CBSI3M  MEXIY
CoJIep’KaHHWEeM ITHX 3aKOHOB M HAlMCAaHUEM XUMHUYECKUX (popmyr
U ypaBHEHUM.

VYcraHOBKa 3BOJIOLMOHHOM CYIIHOCTH MEHEJIEEBCKOM U
COBpeMEHHOH (HOopMyIHUpPOBOK Tmepuoanueckoro 3akona J[. U.
Menneneesa.

OObsicHeHUE (buzIecKoro CMBICIIa CUMBOJIUKH
NepUOANYECKON Tabmuiel XuMudeckux osiementoB J[. .
MenpeneeBa (HOMEPOB AJIEMEHTA, NTEPUO/IA, TPYMIIBI) U YCTAHOBKA
MPUYUHHO-CIEACTBEHHON CBSI3U MEXJIYy CTPOCHHEM aroMa H
3aKOHOMEPHOCTSIMM ~ W3MEHEHHMSI  CBOMCTB  JJIEMEHTOB U
00pa30BaHHBIX MU BEIIIECTB B MEPUOIaX U TPyIax.

XapakTepucTukKa 3JIEMEHTOB MalbIX M OOJBIINX TEPHUOIOB
110 ux nosioxkeHuto B Ilepuoanueckon cucreme /1. . Menneneesa

OcHoBHBIE 3aKOHDbI
XUMHUH

OcHoBHBIC TeopHuu
XUMHUHU

VYcTaHOBKa 3aBHUCHMOCTH CBOMCTB XHMHYECKHX BEIIECTB OT
CTPOCHHMSI aTOMOB 00Pa3yIOIINX UX XUMHUYECKUX DJIEMEHTOB.

XapakTepucTUKa BAXXHEUIIUX TUIIOB XMMHYECKUX CBA3EH U
OTHOCHUTEIBHOCTH 3TOM TUIIOJIOTHUH.

O0BAcHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
Y CTPOEHUS KPUCTAIUIMYECKUX PELIETOK.

dopMyJIUpOBKA OCHOBHBIX MOJIOKEHU I TEOpUU
ANEKTPOJIUTUYECKON JIHUCCOLMALUMA U XapaKTepUCTHKA B CBETE
ATOM TEOPUHM CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHHMYECKUX
COCIUHEHMI.

dopMyJIUpOBKA OCHOBHBIX MOJI0KEHU I TEOPUU
XUMHUYECKOTO  CTPOEHHS  OPraHMYECKUX  COCAUHEHUHM U
XapaKTEPHUCTUKA B CBETE€ 3TOM TEOPHUHM CBOWCTB OCHOBHBIX KJIACCOB
OPraHUYECKUX COCTMHEHU N
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Ba:kHeiinne BelecTBa
U MaTepHuaJbl

XapakTepucTHUKa COCTaBa, CTPOCHHUs], CBOMCTB, MOJIy4YCHUS U
npuMeHeHus BaxHenmux metauioB (1A u I1 A rpynm, amroMuHwus,
Kene3a, a B eCTECTBEHHO-HAyYHOM Mpoduie M HEKOTOphIX d-
AJIEMEHTOB) U UX COCAMHEHUH.

XapakTepucTUKa COCTaBa, CTPOCHMSI, CBOMCTB, MOJIyYE€HUS U
npuMeHeHus BaxHenmux Hemeramwio (VIII A, VIIA, VIA rpymm,
a Taxke azota u ¢ocdopa, yriepoaa U KpeMHUs, BOJOPOJIA) H UX
COCIMHEHUN.

XapakTepHucTUKa COCTaBa, CTPOCHMSI, CBOMCTB, MOJIyYE€HUS U
NPUMEHEHHUS BaKHEWIIMX KJIACCOB YTJIEBOAOPOAOB (aJIKaHOB,
[UKJIOAIIKAHOB, AJKEHOB, AJIKHMHOB, apeHOB) W HX Hauboiee
3HAYUMBIX B HAPOJHOXO3SMCTBEHHOM ILIaHE IPECTaBUTENEH.

AHaJjorn4Has XxapakTepUCTHKa BaKHEUILINX MpeACTaBUTENEH
JIPYTUX KJIACCOB OPraHMYECKUX COCAMHEHMI: METaHOJIa U 3TaHOJIa,
CJIO’KHBIX 3(pUPOB, )KUPOB, MBLI, aTbACTHAOB ((HhOpPMaTBIETUIOB U
areTanbaeruaa), KeTOHOB (ameToHa), KapOOHOBBIX KHCIOT (YKCyC-
HOW KHCIIOTHI, JUISI €CTECTBEHHO-HAYYHOTO MPO(UIIS IPeCTaBUTE-
Jeil Jpyrux KIJIaccoB KHCJIOT), MOHOCaxapuioB (TJIHOKO3bI),
qucaxapuioB  (caxapo3bl), MonMcaxapuaoB — (Kpaxmaina U
LEJUTI0JI03b1), AHWJIMHA, AMUHOKHUCIIOT, OEJIKOB, UCKYCCTBEHHBIX U
CHUHTETHUYECKUX BOJIOKOH, KaYy4yKOB, TJIACTMACC

XuMHYeCKuil A3BbIK M
CHMBOJINKA

Hcnons3oBanue B yueOHOW H  mpodeccHOoHANbHOM
JeSITEIbHOCTH XUMUYECKMX TEPMUHOB U CUMBOJIUKHU.

Ha3BaHue wW3ydeHHbIX BEUIECTB [0 TPUBUAIBHOM WIIHU
MEXIyHapOJAHOM HOMEHKJIaType M OTpaKeHHME COCTaBa 3TUX
COEIMHEHUH C MOMOIIBI0 XUMHUECKUX (POPMYIL.

OTpakeHue XUMHUYECKUX MPOLIECCOB C MOMOILBIO YPaBHEHU I
XUMUYECKUX pPEeAKIUI

XuMHu4YecKune pPe€aknuun

OO0vbsicHeHne CYIIHOCTH XUMHUYECKUX IIPOLIECCOB.
Knaccudpukanms  XUMHYECKHX  peakiuil M0  pa3iu4HbIM
MpU3HAKaM: YUCITY U COCTABY MPOJYKTOB U PEArcHTOB, TCILIOBOMY
sbdekry, HampaBieHuro, ¢asze, HAIMYUIO KaTaau3aropa,
U3MEHEHHMIO CTETEeHEH OKHUCIIEHUS JJIEMEHTOB, O00pa3yromunx
BEIIIECTBA.

VYcTaHOBKa MPU3HAKOB OOIIEro U pazIM4YHOIO B THIIOJIOTUHU
peaxiuii A5 HEOPraHUYECKOM U OPTraHNYECKON XUMUHU.

Krnaccudukanus BemEeCTB W TPOIECCOB C TOYKH 3PCHHS
OKHUCJIEeHHUS-BOCcCTaHOBIeHH. CocTaBlIeHNE YPaBHEHUN peaKIuit

C TIOMOUIBIO METO/1a SJIEKTPOHHOTO OayiaHca.

OObsicHeHHEe 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pEaKIHH
Y TIOJIOJKEHUS] XHUMHYECKOTO PAaBHOBECHSI OT PAa3IMIHBIX (PaKTOPOB

XuMunuyeckui BelnonHeHne XMMHYECKOTO OKCIIEPUMEHTa B  IIOJHOM
JIKCIIEPUMEHT COOTBETCTBUM C IIPaBUIAMHU OE30IaCHOCTH.
HaGnronenue, ¢ukcanuss W ONHMCaHUE  PE3yJIbTAaTOB
ITPOBEJACHHOIO KCIIEPUMEHTA
XuMmunueckas IIpoBeneHne  CaMOCTOSITENBHOIO  IOMCKA  XMUMHYECKOHN
uHpopmanus MH(pOpMAllMM € HUCHOJB30BAaHHWEM  PA3IMYHBIX HCTOYHUKOB

(Hay4yHO-TIOMYJIIPHBIX M3/1aHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa).

Hcnonb3oBaHue  KOMIBIOTEPHBIX ~ TEXHOJOTMHA UL
0o0paboTKM M TmepeJayd XUMHUYECKOM uHbopMauuu #  ee
NPEJICTAaBICHUS B PA3IMUHBIX opMax
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Pacuernl no

YcraHOBKa  3aBUCUMOCTM  MEXAY  KaueCTBEHHOM U

XUMHYEeCKMM (OopMyJIaM H | KOJUYECTBEHHOIN CTOPOHAMU XUMUYECKUX 0OBEKTOB U MPOIECCOB.

YPABHEHUAM Pemenne pacyeTHBIX 3aa4 MO XWUMHYECKUM (OpMyliaM H
YpaBHEHUSAM

IIpopuiabHoe u OObsICHEHHEe XWMHYECKUX SIBJICHHUU, TIPOUCXOMAAIIUX B

npodeccuoHAIbHO 3HAYMMOE
coJepKaHue

npUpo/e, ObITY U Ha IIPOU3BO/ICTBE.

OmnpezneneHre BO3MOXHOCTEH MPOTEKAHUS XHUMHUYECKUX
IPEBPALLCHUN B PA3JIUYHBIX YCIOBUSIX.

CoOmoieHre IpaBuil HKOJIOTUYECKU I'PAMOTHOTO [TOBEJCHUS
B OKpY’Kalollel cpeje.

OrneHka BIUSHHUS XMMUYECKOTO 3arpsi3HEHHS OKpY Karolen
Cpelibl Ha OPraHN3M YEJIOBEKA U IPYTHe KUBbIE OPraHU3MBbI.

Cobmronenne mpaBui 6€3011aCHOr0 0OpaIeH s C TOPIOYUMH
Y TOKCUYHBIMHU BEIIECTBaMH, JJAOOPATOPHBIM 000PYJOBAHUEM.

[TonroroBka pacTBOPOB 3a/laHHON KOHUEHTpPALMU B OBITY U
Ha MPOU3BO/ICTBE.

Kputnyeckas  omeHKa  JIOCTOBEPHOCTH
uHpOpMaLKK, OCTyHAOEH U3 pa3HbIX HCTOYHUKOB

XUMHYECKOM

OcHOBBI OHOXUMHH

BBenenue

O3HakomiieHHE ¢ oHATHEM Ouoxumus. OnpeneneHue posu
onoxumun (HOPMUPOBAHUK COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
KapTUHBI

MHpa U IPAKTUYECKOMN NEATEIBHOCTH JIOACH.

OOyuenue mnpaBWIaM  TEXHUKM  0€30MacCHOCTH
IIPOBECHUM XUMHUYECKUX IKCIIEPUMEHTOB.

npu

Paznen 1. XuMuveckuii coCTaB OPraHu3MoB M 00111ee MOHSATHE 00 00MeHe BelecTB 1

JHEPIruu
XuMH4YecKHi COCTaB Nsyuenue XUMHUYIECKOTO cocTaBa OPTraHHU3MOB.
OpPraHu3MoOB | odmee | O3HaKOMIIEHHE C TIOHSATHEM «OOMeH BemlecTBy». DopMHUpOBaHUE

NMOHATHE 00 00MeHe BellecTB
U HepPruu

YMEHUs NIPOBOJIUTH CPAaBHEHUE XMMHUYECKOW OPraHHU3alUy KUBBIX
U HEXKUBBIX OOBEKTOB,

OOBSACHATh 3HAYCHHE XUMHUYECKHX JJIEMEHTOB, OCHOBHBIX
HEOPraHWYECKUX M OpPraHUYEeCKUX COCIMHEHUH B KIETKE,
IIPUBOAUTH INPUMEPbl XUMHUYECKMX PEAKLIUN IUIACTHYECKOTO H
HHEPreTUUECKOro 0OMeHa BElLIEeCTB.

Paszgea 2. Beakmu

2.1. Crpoenne n pyHkuuu
0eJIKOB

[TonmyyeHnue mpencTaBieHHsI O  CTPOEHUM  OEIKOBOI
MOJIEKYJIbI (MIEpBUYHAsI, BTOPHYHAs, TPETHYHAs, UYETBEPTHUHAS
CTPYKTypa 0eNKOB) U GYHKIUIX OEIKOB.

dopmupoBaHre  yMEHHS OTIpeNeNTh Oenku B
OMOJIOTUYECKUX KUIKOCTAX, MPOBOJAUTH KAUECTBEHHbIE PEAKIIUU
HA AMHUHOKHCIIOTHI U OEJIKH.

2.2. llenTuanl

Ilentuner.  IIpuponnsie
MIENTH/IBI, ux
($U3MOIOrHUECKOe 3HAYCHUE.

[Tonyuenune MPEACTABIICHUS o] METTHIaX 51
(U3HONIOTHYECKOM 3HAYEHUU TPUPOJIHBIX MENTHIIOB, O MpOIecce
JIeHATypaIiiy OEITKOB.

Pa3znesa 3. d®epmeHTHI

3.1.
¢depmenToB

CaoiicTBa

[Tomrydenue npeacTaBiaeHUs 0 pa3HOOOpa3uu GEPMEHTOB, UX
IIPUPOJIE U POJIU B KIIETKE, CBOWCTBAX U MEXaHU3Max JCHCTBUS.
dopmMHUpoBaHUE YMEHHUS MPOBOJUTH CPAaBHUTEIbHBIN aHAIN3,
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JIe7aTh  BBIBOJABI HAa  OCHOBE  PE3YJbTATOB  XHMHYECKHX
SKCIIEPUMEHTOB.
3.2 3nayenHue (QepMeHTOB B [Tonydyenue npeACTaBICHUS O MEXAHU3ME  JICHUCTBUS

o0MeHe
opraHmusme

BeIEeCTB B

(dbepMeHTOB, aKTUBaTOpax M MHTHOUTOpax (hepMEHTOB, crocobax

MOJTyYCHUS U TIPAKTUYECKOM 3HAYCHUU ()EPMEHTOB.
dopmupoBanue YMEHUS OOBSICHATH pe3yIbTaThI

XUMHYECKHUX KCIICPUMEHTOB Ha OCHOBE MOJYUYEHHBIX 3HAHUM.

Pa3zpgen 4. AT®

4.1. Buojgornueckoe
okucgenue u cuures ATD

[TomyueHnue npeacTaBiICHUN O CTPYKTYype U OHMOJIOTHYECKOM
pomn  AT®, osramax osHeprerudeckoro oOMeHa B  KIETKe,
B3aMMOCBS3H JIbIXaHUs U OPOKEHUSI.

@dopMHUpOBaHUE YMEHHUS [JENaTh
MOJIyYEHHBIX 3HAHUWA, MPOBOAUTH
IIPOLIECCOB FOPEHUS U JIbIXaHUSI.

BBIBOJbI Ha OCHOBC
CpaBHI/ITeJ'IBHHﬁ aHaJIu3

Paznen 5. HykiienHOBBIE€ KHCJIOTHI

6.1. Crpoenne u pyHkuUH
HYKJIEMHOBBIX KHCJIOT

W3ydenue cTpoeHus U QyHKIUH HYKIEUHOBBIX KUCIOT.

dopMHUpOBaHUE YMEHUS NPOBOJUTH CPAaBHUTEIIBHBIN aHAIN3
OEKOB M  HYKJIEMHOBBIX  KHCIIOT, pelarb 3aJadd 1o
MOJIEKYJISIPHOM OHOJIOTrHH.

6.2. buojgornyeckasi poJib
JAHK u PHK pasinysbIx
BH/I0B

[Tonyuenue mnpencraBinenus o ¢yukmusax JHK u PHK
Pa3IMYHBIX BUJIOB.

dopMHpOBaTL  YMEHHE  COCTABIITb  CPaBHUTEJIBHYIO
xapakrepuctuky JHK m PHK, BunoB PHK mo ux crpykrype u
(GYHKLIMSAM; KAaueCTBEHHOTO ONpeAETeHUs MPOIYKTOB THUIPOSIU3A
PUOOHYKIIEOIPOTEUHOB.

Paznena 6. Buocunres 0eJK0B

7.1. Kox 0e1KOBOr0 CHHTE3A

dopmHUpoBaHUE 3HAHUM O MaTPUYHOM cXeMmMe OMOCHHTEe3a
0enkoB, MexaHu3Me OnocuHTe3a (perutukarun) JTHK.

7.2. Jranbl OHOCHHTE3A

0eJIKOB

N3ydeHue sTanoB 6MocuHTE3a OENKOB.

dopMupoBaHNE YMEHUH TOCTPOEHUS CXEMBI
Oenka, OOBACHEHUS B3aUMOCBSI3U  CTPOEHUS U
tpa"cnoptHoii PHK.

OnocuHTE3a
byHKIMA

Pasznen 7. BuraMuHbI

7.1. ButaMuHBI M MX POJib B
o0MeHe BellecTB

[Tomyuenue mnpencraBiIeHH O OHOXUMHUYECKOW POIU U
MPUPOJHBIX UCTOYHUKAX BUTAMUHOB.

qDOpMPIpOBaHI/Ie YMCEHUA NPOBOJUTH KAYCCTBCHHBIC PCAKIIUA
HA BUTAMHUHBI

Pa3pen 8. Yriaesoanl

8.1. Crpoenue u ¢QyHkuuu
yIJ1eBO/10B

3HAaKOMCTBO C Kjaccu(UKaluei, CTpoeHueM U (QyHKIUSAMH
YTJIEBOJIOB.

®opMHpOBaHUE YMEHUS MPOBOJNUTH KAUECTBEHHBIE PEAKLIUU
Ha YIJIEBOJIBI.
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8.2. O0MeH yri1€eBo10B

[Tonyyenue mpencrtaBieHuss 00 OOMEHE YIJIEBOJOB H
JICWCTBUM 3TAHOJIA HA OPTaHU3M YEJIOBEKa.

®opMupOBaHME  yYMEHHS  OINpPENENATh  C
XMMHUYECKUX PEaKIMi YIIeBOAbl B MUIIEBHIX MPOAYKTaX.

IIOMOIIBIO

Pa3zgen 9. JIunuabl

9.1. MHorooopasue " 3HAaKOMCTBO C KJaccu(uKanueil, CTpyKTypoid, CBOMCTBAMH H
OMoJjiornyeckoe  3HadeHHe | PYHKUUSAMU JUIHUJIOB, UX OMOIOTNYECKON POJIBIO.
JIMIUA0B
9.2. CgoiictBa u 00MeH [Tonyyenue mpencTaBiIeHUs O OOMEHE >KUPOB, CTPOCHUH H
JIMIUA0B (GYHKLIHAX BOCKOB, CTEPOUIOB, (hochonnnuaos.

Pa3znen 10. 'opMoHbI U MX POJib B 00MeHe BelleCTB

10.1. I'opMoHBI ¥ UX poJIb B
o0MeHe BelecTs

[TosrydyeHue npeacTaBiIeHUs O TOPMOHAX, UX Kilaccu(UKanuu
U OMOJIOTUYECKOM POJM, O MPUMEHEHUH TOPMOHOB B MEIUIMHE U
CEJIbCKOM XO3SIICTBE.

Pazjen 11. [Ipo6s1eMbl 0HOXUMHYECKOH IKOJTOTHH

11.1. AHTpOIIOreHHbIE
OMOAKTHBHBIEC BelllecTBA H
npoodJjieMbl  XHMHUYECKOIr0
3arpsisHeHust Onocgepnbl

[lomyuenue  mpencraBieHus 00 AHTPONOT€HHBIX
OMOAKTHBHBIX  BEHIECTBaX M  NpoOJeMax  XHUMHUYECKOTO
3arpsi3HeHUsT  Omocephl; IKOJIOTHYEeCKH Oe30MacHBIX Ccrocobax
BO3/ICUCTBUSL HA PA3JIMYHbIC BHUIbl J>KUBOTHBIX, PACTCHUH, U
MHUKPOOPTaHHU3MOB.

dopMupoBaHre  yMEHHUS ~ AHAIM3HPOBATH  MPUYUHBI
XUMHUYECKOTO 3arps3HeHHs] OHoc(hepsl M ONPEIeNIITh BO3MOKHBIE

IMYyTH CHUKCHUSA MOCJIEACTBUM HA OKPYZKaromyro cpeay.

4. YCJIOBHUS PEAJIM3AIIAU ITPOTPAMMBI YYEFHOM JUCITATITAHBI

4.1. TpeGoBaHUS K MUHUM

Peanmusanus nporpaMmel

JUCILIUILINH.

AIbHOMY MaTepHaTbHO-TEXHHUYECKOMY 00€CTIeYeHHTIO
TpeOyeT Hamuuyue ydeOHOTO KaOWHEeTa eCTEeCTBEHHOHAYYHBIX

O6opynoBanue yueOHOT0O KaOUHeTa!
- IOCA/I0YHBIE MECTa MO KOTUYECTBY O0yUaAIOIIUXCS.
- pabouee MeCTO TpenoaBarers,

- JOCKa MIKOJIbHAas

- He'-IaTHI)Ie/aJ'IeKTPOHHI)IC JACMOHCTpAalMOHHBIC IoCcoOus.

- yueOHO-MEeTOIU4ECKHe

rmocoous B BJICKTpOHHOM/HC‘-IaTHOM BUIC

- Kommsrotep: Intel Pentium 3.06Ghz 4gb 512Gb+wmonutop: Benq FP531,
-MynbTumenuitHbI ipoexTop: Epson eb-x14g
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4.2. UndopmanuonHoe odecneyeHue oOydeHusi. IlepedeHb pexkoMeHIyeMbIX Y4YeOHBIX
usaanuii, UuTepHer-pecypcoB, 10NOJHUTEIBHOM JUTEpPaTypPhl.

OcHoBHasi IuTEpaTYpAa:

1. Meronuyeckoe mocoOue s CaMOCTOSITENbHOM paboThl MO Y4YeOHON AMCLUILIMHE
«Xumusy /coct. N.I1.LEBaykoBa. — CII0.:. CIIOKT, 2016.

2.  boromonona, .B. Heopranudeckass xumusi: yueObHoe mocooue st ctya. yupexa. CIIO/
N.B.boromornoga. - M.: Ansha-M, THOPA-M, 2016.

3. Usanos, B.I'. Heoprannueckas xumusi: KpaTkuid Kypc: yueOHoe mocobue / B.I'. VIBaHOB,
O.H. I'eBa. - M.: KYPC: UTHOPA-M, 2014.

4,  Hsanos, B.I'. Opranndeckas XumMusi: KpaTkuii Kypc: yueonoe nocoodue / B.I'. UBanos, O.H.
I'eBa. - M.: KYPC: UHOPA-M, 2015.

5.  Hsanos, B.I'. OcHoBsl xumun: yueOnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: UH®PA-
M, 2014

6. Ayspman, T.JI. OcHoBbl Ouoxummu: ydeOHoe mocodue / T.JI.Ayspman,
T.I'.I'enepanosa, I.M.Cycnstaok. — M.: UTHOPA-M, 2017.

7. buonorus: yueOHuuk u npaktukym uist ctya. yupexa. CI1O/mon pen. B.H.Spoiruna. —
M.: FOpaiir, 2017.

8. buonorus: yueGHO-MeTOIMYECKOE TOCOOHE I CaMOCTOSITeNbHOM paboTsl. B 2 4. Y.1.
/coct. M.M.Bomnkosa. — CII0.: C.- [lerepOyprckuii KOJUIeHK TeIeKOMMyHUKanuid, 2015.

9. buonorus: yueGHO-MeTOIMYECKOE TOCOOHE I CaMOCTOsITeNbHOM paboThl. B 2 u. U.2.

/coct. M.M.Bomnkosa. — CII0.: C.- [lerepOyprckuii KOJUISHK TeIeKOMMyHUKanui, 2015.

JlonoTHUTeIbHbIE HCTOYHUKH:

1. buonoruss B Tabnumax W cxeMax: IS IIKOJbHUKOB U aOUTypUEHTOB/COCT.
A.B.Onumienko. - CII6.: Buktopus mitoc, 2016.

2. Bacunesckas, E.M. Heopranmueckas xumwus: ydeOHoe mnocodbue ans CIIO/ E.N.
Bacunesckas, O.M. Ceuko, T.JI. lleBnosa. - Mu.: PUIIO, 2015.

3. lapmmn, A.Il. Opranudeckas XUMHUsS B pHUCYHKaxX, TaOmuIax, cxemax: ydeOHOe
nocobue/ A.Il. INapmun. - CI16.: XUMU3AT, 2017.

4. Epemuna, E.A. Xumus. CrnpaBoyHMK IIKOJbHUKA: ydyeOHoe mocobue/ E.A.EpemuHna,
O.H.PsixoBa. - M.: MockoBckuit rocyiapcTBeHHbI yHuBepcutetr umen M.B. JlomoHocoBa, 2014.

5. Epoxun, .M. Xummsa:  y4yeOHuk jans  crya. cped.  npod.  yueOl.
3aBeneHuit/l0.M.Epoxus. - M.: Axanemus, 2010.

6. Epoxun, FO.M. COopHHK 3aiad W yOpaXHEHHH MO XUMUU (C JUAAKTHUYECKUM
MaTepuaioM): yueOHoe nocobue s cty. cpel. npod. yuel. 3aBenennii /HO.M.Epoxun, B.1.®poros.
- M.: Akagemus, 2010.

7. 3asu, P.I'. buonorus: yuebnoe mocobue jisi mocrynatomux B By3sl/P.I".3as1. — MH.:
Bemm. mkoma, 2015.

8. Kyssmenko, H.E. XumMus: 11 IIKOJPHUKOB CTAPIINX KJIACCOB U MOCTYIAIOIINX B BY3bI:
yuebHoe mocobue/ H.E. Kysemenko, B.B. Epemun, B.A. IlonkoB. - M.: MockoBckuit
rocyaapCTBeHHBIN yHHBepcuTeT nMeHn M.B. JlomoHocoBa, 2015.

9. Cracp, H.®. Obmas u Heoprauuueckass xumust: crpaBoynuk g CIIO/ H.®. Crace. -

Caparos: [IpodobpazoBanue, 2017.
10. Hganos, B.I'. Oprannueckas XuMusi: KpaTkuii Kypc: yaebHoe nocobue / B.I'. Ianos, O.H.
['eBa. - M.: KYPC: UHOPA-M, 2015.

HNHTepHET-pecypcebl:

1. Enunas xosmiekuusi mUQPOBBIX 00pa3oBaTENbHBIX PECypcoB [DIEKTPOHHBIM pecypc]:
dbenepanbHBIl 00pa3oBaTeIbHBIN MOpTal. - Pexum moctyma: http://schoolcollection.edu.ru/catalog/,
CBOOOTHBIH.
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2. Ennnoe okHO pmocTyma kK oOpa3oBarelbHBIM pecypcam [DIeKTpOHHBIA pecypc]:
denepanbHBI 00pa30BaTENbHBIN MOpTaN. - Pexxum noctyna: www.window.edu.ru, cBOOOTHBIIM

3. @enepanbHblii  1eHTp  UHGOPMAIMOHHO-00PA30BATEIBHBIX  pPECypcoB.  XUMUS
[DneKTpOHHBIN pecypcl]. - Pexum JlocTyna:
http://fcior.edu.ru/catalog/meta/4/mc/discipline%2000/mi/4.18/p/page.html, cBoGO HBIIA.

4.  Virtulab [OnektpoHHslil pecypc]: BUpTyanbHas obpa3oBarenbHas JlabopaTtopus. - Pexum
noctyra: http://www.virtulab.net/, cBOOO HBIH.

5.  Alhimikov.net. Tlonme3nas wuHbopmammss 1m0 XuMuH [DIEKTPOHHBIA  pecypc]:
UHGOPMAIIMOHHO-00pa30BaTEIbHBIA  CaMT. - Pexum gocrtyma: http://www.alhimikov.net/
CBOOOIHBIH.

6. Hepsbuna, ['.M. Opranudeckas XuMus [DJICKTPOHHBIA pecypc|: HWHTEPAKTUBHBIN
MyJbTUMEMA-y4eOHUK Ui ydammxcs crapmeit mkonsl/ .M. [epsouna, I'.B.Kanrapus;, Camapckuit
rOCYJIapCTBEHHBIN YHUBEPCHUTET. - PexxuM fgocryna: http://www.chemistry.ssu.samara.ru/, cBOOOTHBIMH.

7.  Xumus [DneKTpOHHBIH pecypc]: 3IeKTPOHHBINM y4eOHBIH KOMILJIEKC JJS IIKOJIHHUKOB. -
OTKpBITHINA KOJIIEK.- Pexxum noctyna: http://chemistry.ru/, cBoOOTHBII.

8. Bcest Ouonorus [DnexkTpoHHBIN pecypc]: oOpa3zoBaTenbHbIi cailT. - Pexxum nocryna:
www. shio. info, cBo6o1HBIA.

9. Tect nns aOUTYpUEHTOB IO BCEMY UIKOJBHOMY Kypcy Ouosioruu [DIeKTpOHHBII
pecypc]. - Pexum pgocryma: http://5ballov.qip.ru/test/shkolnaya-programma/test-po-biologii/,
CBOOO/THBIM.

10. buoinorus; DKoJorus [DNeKTpOHHBI  pecypc]: BUKTOpHHa/BopoHexckuit
NearorMuecKuii  yHuBepcuter. - Pexum  goctyma:  http://wwwa3.vspu.ac.ru/deold/bio/bio.htm,
CBOOOHBIM.

11. buonorust [DnekTpoHHBIN pecypc]: 31EKTPOHHBIA y4eOHBIM KOMIUIEKC JUIsl y4-Csl CT.
K1accoB/OTKPBITBIN KOJUIEK. - Peskum moctyna: http://www.biology.ru/, cBo6oHbIii.

12. Kosnenko, A.I'. Caiit yuutens OMONOTHH JJISl yUuTeNel, TeX, KTO YUYUTCS CaM U YUHT

npyrux  [Onektponnsiii pecypc]/A.I'.Koznenko. - Pexum noctyma: www.kozlenkoa.narod. ru,
CBOOOIHLIIA.

13. Buosoruss B Bompocax M OTBeTax [DJEKTpOHHBIA pecypc]. - Pexum pocryma:
https://rc.nsu.ru/distance/Biology/Archives/contents.html, cBOOOTHBIIA.
14. buosoruss st MIKOJMBHUKOB  [DNEKTpOHHBIA  pecypc]. - Pexum  mocryma:

http://bril2002.narod.ru/biology.html, cBo601HBIH.

5. KOHTPOJIb Y OLIEHKA PE3YJIBTATOB OCBOEHHUS YYEBHOM
AN CHUITJINHBI
KoHTpons u oneHka pe3ylnbTaToB OCBOEHUS Y4Ye€OHOW AUCIUIUIMHBI OCYIIECTBIISICTCS
MpernojaBaTesieM B MpOIecce MPOBEACHUS TMPAKTUYECKUX M CAMOCTOATEIbHBIX pPabOT, MpOBEpKe
JOMaIIHUX 3ajlaHI/II71, TCCTUPOBAHUs, a TAKKC OLCHKHN BBIITOJHCHUS 06y‘IaIOHII/IMI/ICﬂ HHIWBHUIYaJIbHBIX
3a/laHui, CaMOCTOSATENBbHBIX pabOT,  MPOEKTOB, wuccieaoBaHud. [IpomexyTodHast aTTecTamus
npoBoAUTCS B hopme nudpepeHIIUPOBAHHOTO 3a4eTa.

Pe3yabTaTsl 00yueHus ®opMbI U METOAbI KOHTPOJISI U

(ocBOCHHBIC YMEHHUS1, YCBOCHHbIC 3HAHUSA) OLICHKH Pe3yJIbTATOB 00y4eHus!

YmeHnus:

Ha3ssiBath U3Yy4YECHHBIE BELIECTBA 1o IIPAKTUYECKHE 3aHSITHS
«TPUBHAIBLHOWY» MM MEXKYHAPOIHON HOMEHKJIATypam;

OnpenensaTb BaJEHTHOCTb U CTENEHb OKHCIICHUS IIPAKTUYECKHE 3aHATHS,
XUMHYECKHX 3JIEMEHTOB, TUIl XHMHUYECKOM CBs3M B | JabopaTOpHbIE pabOThl, TECTUPOBAHUE
COEIMHEHUSX, 3aps]l HOHA, IPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJ, THUI KpPUCTANIMYECKOW pEeIIeTKH, XapakTep
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cpenbl B BOJHBIX  pacTBOpax, OKHUCIUTENIb U
BOCCTAaHOBUTEIb, HAIIPABICHUE CMELICHHUS DPaBHOBECUS
NOJ BIUSHUEM pa3IM4YHBIX (PAKTOPOB, H3OMEPHI H
TOMOJIOTH, IPHHAUIEKHOCTh BEUIECTB K  Pa3sHBIM
KJIaCCaM HEOPTaHUYECKUX U OPraHUYECKUX COCIVHECHU;
XapakTep B3aUMHOIO BIMSIHMS aTOMOB B MOJEKYJIax,
TUIBl pEaKkIUii B HEOPraHMYECKOM W OPraHUYECKOU
XUMUHY;

XapakTepu3oBaTh AIEMEHTHI 110 UX MOJIOKEHUIO B
[Tepuonnueckoii cucreme JI.M. MenneneeBa; oOuiue
XMMHMYECKHE  CBOMCTBA  METAlJIOB, HEMETAJIJIOB,
OCHOBHBIX KJIACCOB HEOPraHUYECKHUX M OPTraHUYECKUX
COCIMHEHUH; CTPOCHUE U CBOMCTBA OPraHUYECKUX
coeMHCHUH  (YTIeBOAOPOJOB, CIHUPTOB, (PEHOJIOB,
aIbJACTUIOB, KETOHOB, KapOOHOBBIX KHCIOT, aAMUHOB,
AMHUHOKHCIIOT M YTJICBOJIOB);

nabopaTtopHbIe pabOTHI

OOBSICHATD 3aBUCUMOCTH CBOWCTB XHUMHUYECKOTO
3JIeMEHTa U 00pPa30BaHHBIX UM BEIIECTB OT MOJIOKEHUS B
IIepnonnueckon cucreme .. Menneneesa;
3aBHCHUMOCTh CBOWCTB HEOPTaHWYECKUX BELIECTB OT HX
COCTaBa W CTPOCHHS, NPHPOAY XUMHUYECCKOU CBSI3H,
3aBHCHUMOCTh CKOPOCTH XHUMHYECKOW peakiuuud OT
pasTUYHBIX  (PAKTOPOB, PEAKIUOHHOW CIOCOOHOCTH
OpPraHUYECKUX COSAMHEHUN OT CTPOCHUSI X MOJICKYJT,

KOHTpOJIbHAs paboTa,
7a0OpaToOpHbIC M NPAKTUYCCKHE
3aHATHUA

BBINOMHATE  XMUMHYECKHH  SKCIEPUMEHT IO
pacn03HaBaHmo B&)KHGﬁHIHX HeOpFaHquCKI/IX nu
OpPraHMYECKUX  BEIIECTB, IOJYYEHUID KOHKPETHBIX
BCIICCTB, OTHOCAIIIUXCA K I/13y‘~IeHHBIM KJ1accamM
COCJIMHEHU;

nmabopaTopHbIe PaOOTHI

[TpoBoAMTH pacyeThl MO XUMUYECKUM (opMyJiaM U
YPaBHEHHUSIM PEAKIU;

MPAKTUYCCKUEC 3aHATUA

OcymiecTBisTh CaMOCTOSTEIbHBIH MIOUCK
XMMUYECKOW  WHPOpPMAIIMM  C  HUCIIOJIb30BaHUEM
Pa3IMYHbIX HCTOYHHKOB (CHpaBOLIHI)IX, HAay4YHbIX H
HAayYHO-TIONYJIIPHBIX ~W3J[aHWi, KOMIBIOTEPHBIX 0a3
JaHHBIX,  pecypcoB  VHTepHeTa);  HCIOJIB30BaThH
KOMITBIOTEPHBIE TEXHOJIOTUH JIIsi 0OpaOOTKH M Mepeaun
XHUMHY. I/IH(l)OpMaIII/II/I H €€ NMPCACTABJICHUA B PA3JIMYHBIX
bopmax;

camocTosiTelbHas paboTa

Hcnonb3oBarth npuodpeTeHHble 3HAHUA U
YMeHHsI B  NPAKTHYECKOH  JesiTeJJbHOCTH U
MOBCeAHEBHOM KM3HU:

Jlnst moHMMaHUsI TIO0ANBHBIX MPOOJIEM, CTOSIINX
nepe/1 4eT0BEYECTBOM: IKOJIOTHUECKUX, YHEPTETUUECKUX
U CBIPbEBBIX;

OOBscHEHUS XUMHYECKHUX SIBIICHHIA,
MPOUCXOJSAIINX B TMPUPOJE, OBITY U Ha MPOU3BOICTBE,
AKOJIOTHUYECKH TPAMOTHOTO TIOBEJICHHS B OKpY Karoleh
cpene.

WHJIUBUIyAIbHBIE  TBOPYECKHE
3aJaHus

WHIUBHUIyaIbHBIE  TBOPYECKHE
3aJaHus

3HaHuA:

L4 3HeMeHTapHBIfI COCTaB KJICTKU, HCOPIraHNYCCKUC U
OpraHn4C€CKrEC BEIICCTBA KIICTKH.

Y CTHBIN ONpoC, TECTUPOBAHUE,
caMOoCTOsITeNIbHas paboTa,

28



e CymuHocTth OMOXMMHYECKHUX MIPOLIECCOB,
MPOTEKAIOIIUX B KJIETKE, KpPYroBOPOT BEIIECTB U
MIpeBpalIeHIE SHEPTUU B KJIETKE, OpraHu3Me.

npakTuyeckas padora,
npepocTaBieHne pedepaToB

e DBxiag BBJAIOIIMXCS YYEHBIX B Pa3BUTHUE
OMOXUMUH.
e  bHOXMMHYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY.
Ymenus: Y CTHBIN onpoc, TECTUPOBAHUE,
e HaOJIIOAATh U U3yYaTh SABJICHUS U CBOMCTBA camocrosTelbHas padoTa,
BEILIECTB; mpakTU4eckas pabora

® ONUCHIBATH PE3yJILTAThI HAOIIOICHUI;

®  BBIJBUIaTh I'MIIOTE3bI;

e 0oTOHMpaTh HEOOXOAUMOE 00OPYIOBAHUE IS
IIPOBEJICHUS SKCIICPUMEHTA, aHATHM3UPOBAThH
pe3yJIbTaThl XUMHUYECKHUX IKCIICPUMEHTOB,;

® CHCTEMAaTU3HUPOBATH MOJYUYECHHYIO HHPOPMAIUIO B
BHJE TaOJIMIL;

e 00CYXIaTh pe3yJIbTaThl IKCIIEPHUMECHTA,
y4acTBOBATh B JIUCKYCCHUU;

®  pelath dJIEMEHTapHbBIC OMOJIOTHYECKUE 3a]]a4H,
COCTaBIISITh DJIEMEHTAPHYIO CXeMy OMOCHHTE3a
Oeska;

® CpaBHMBATh CTPOCHHE MOJICKYJI OPraHHYECKHX

COCIMHCHHI, IeIaTh BEIBOBI;
° HaXOJIUTh MH(GOPMAIIMIO TI0 TEME B Pa3IMYHBIX
VMCTOYHUKAX M KPUTUICCKU €€ OI[CHUBATD.

Hcnonb3oBaTh NpHOOpPeTeHHbIE 3HAHUS U YMEHHS
B MNPAaKTH4YeCKOil [eATeIbHOCTH M TOBCEIHEBHOI
KU3HU:

o Jlna COOJIOICHUS Mmep npOopUIAKTUKN
OTpaBJICHUM, BHUPYCHBIX U Jpyrux 3a0o0JieBaHUH,
CTPECCOB, BPEAHBIX NPUBBIUEK; MpPaBUJI IOBEIEHHUS B
OBITY U B IPUPOJIHOI cpefie.

[Touck nadpopmanuu u ee 06padboTKa.
[Tpenocrasienue pedepaToB

e OIEHKM DJTUYECKUX AacCIEKTOB B  o0jacTu
OMOTEXHOIIOTUH
3HaHud:
BajKHeiillMe XUMHUYECKHE TIOHATHSI: BemecTBo, | Tekylmuii KOHTPOJIb:

XUMUYECKHUM IJIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEIbHBIE
aTOMHasi W MOJICKYJISIpHAs MacChl, MOH, aJUIOTPOIIHS,
M30TONBI, XUMUYECKasl CBSA3b, SJEKTPOOTPULATENBHOCTD,
BaJICHTHOCTh, CTETEHb OKHUCJICHHS, MOJb, MOJIIpHAs
Macca, MOJSPHBIA 00BEM Ta3000pa3HBIX BEIIECTB,
BEIIECTBA  MOJIEKYJSIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUSI, PACTBOPBI, HJIEKTPOJIUT U HEDIEKTPOIHUT,
ANEKTPOJIUTHYECKAS ~ JUCCOIMALNS, OKHUCIHTEIbh W
BOCCTAHOBUTEJIb, OKHCIEHHME U  BOCCTaHOBJICHHE,
TEIIOBOM A((EKT peakiuu, CKOPOCTh XHUMHYECKOU
peakiuuu, KaTajius, XUMHUYECKOE paBHOBECHE,
VIJIEPOJHBIA  CKelleT,  (PyHKIMOHAJIBHAS  TPyIIa,
MU30MepHs, TOMOJIOTUS

OCHOBHBI€ 3aKOHBbBI XMMHH: COXpPaHCHUA  MaCChI

YCcTHBIN orpoc, TECTUPOBAHUE,
CaMOCTOSITEeNbHAs pabora,
paKkTUYecKast pabora,
MPEIOCTaBIICHUE pedepaton u
MIPE3EHTALUMN.

HTOroBblii KOHTPOJIb:
JuddepeHurpoBaHHbIN 3a4eT
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BEIIECTB, IIOCTOSIHCTBA cocTaBa BEIIIECTB,
[Tepuonnueckuii 3akon [I.11. MenneneeBa

OCHOBHBIC TEOPUUN XMMHUH

BajkHelllIMe BellecTBa M MAaTepPHAaJIbl: BaKHEHIINE
MCTAJIJIBI U CIIJIaBbI

cTpoeHue U QYHKUMHU PA3JIMYHBIX TPYIIN OPTaHUYECKUX
coeMHEHUH (OENIKH, YIJIEBOJIbI, JIMITHIBI, HYKJICHHOBBIC
kuciIoThl, AT®), OHOJOrMYECKH AaKTHUBHBIX BCIICCTB
(BUTAMHUHOB, TOPMOHOB)

CYHIHOCTh  OMOJIOTMYECKHX  MPOIECCOB:  OOMEH
BEIIIECTB U MIPEBPAIICHUE YHEPTUH B KIIETKE, OPTaHU3ME;
BKJIQJ BbIIAIOMIUXCS (B TOM YHCJIE OTEYECTBEHHBIX)
YUYeHbIX B Pa3BUTHE OMOXUMUYECKON HAYKU;
OMOXUMHYECKYIO TEPMHUHOJIOTUIO M CUMBOJIHKY .
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6. KOHKPETHU3AIIUS PE3YJIBTATOB OCBOEHUS YUEBHOM JUCIIUILINHBI

Ha3zBanus npakTuueckux pador,
MPAKTUYECKHX 3aHATUH JJA0OPATOPHBIX padoT

Ymern:

e HaseiBath
«TPUBHUAIBHOW»
HOMEHKJIaTypam;

e OmpeneniaTb BaJ€HTHOCTb U CTEIEHb
OKUCJIGHHS ~ XUMHYECKMX  DJIEMEHTOB,  THII
XUMUYECKON CBSA3M B COEIMHEHMSX, 3aps] HOHA,
IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, THII
KPUCTAJUIMYECKOM PEIIeTKH, XapakTep cpelsl B
BOJIHBIX pacTBopax, OKHCIIUTEb 51
BOCCTaHOBUTEb, HallpaBJCHUE CMEUIeHUs
paBHOBECHSI  IOJ  BIMSHMEM  Pa3IMYHbIX
bakTopoB, H30MEpBI u TOMOJIOTH,
IIPUHAJICKHOCTh BEIIECTB K pPa3HbIM KjaccaM
HEOPraHMYECKUX W OPraHUYECKUX COECIMHEHUN;
XapakTep B3aMMHOIO  BIMSHHUS  aTOMOB B
MOJIEKYJIaX, TUIIbl PEAKIUl B HEOPTaHUYECKOU U
OPraHUYEeCKOW XUMUH;

e XapakTepu30BaTh  dBJEMEHThl IO  HUX
nosnoxenuto B Ilepuonnueckon cucreme JI.H.
MengeneeBa; o0muMe XUMHYECKHE CBOWCTBa
METAJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOpPraHWYECKUX W OPraHUYECKUX COEIMHEHUH;
CTPOEHHUE U CBOMCTBA OPraHMYECKUX COEIMHEHUN
(YrieBo1opoJ10B, CHUPTOB, (PEHOJIOB, aJTbIACTUIIOB,

HU3YYCHHBIC
NI

BellecTBa 110
MEKTyHapOAHOMN

e CocraBiieHUE  CTPYKTYPHBIX  (OpMYI
M30MEpOB

e OnpenienieHne  MOJIEKYJIIPHOM  (popMyJIbI
yIJIeBOJOpO/a

KETOHOB,  KapOOHOBBIX  KHCIOT,  aMHHOB,
AMUHOKHCJIOT U YTJIEBOJIOB);
3HaTh: Tema 1.1. OcHOBHBIE TOHSTHS U 3aKOHBI
e BaKHelillMe XUMHYeCKHe TOHSTHS: | XUMUU
BEIIECTBO,  XMMHYECKHUH  DJIEMEHT,  aTOM, Tema 1.2.  Ilepuoagmveckuil  3aKOH.
MOJIeKyIa, OTHOCHUTEILHBIE aTOMHast u | llepponnueckass cucrema J[[.M.MenneneeBa u
MOJICKYJIIpHasi ~ MacChl, HOH,  aJUIOTPOIHUs, | CTPOCHUE aTOMa
U30TOIIBI, XUMHYECKasT CBSI3b, Tema 1.3. Crpoenue BemecTsa

IIEKTPOOTPHUIIATEILHOCTh, BAJICHTHOCTh, CTEIICHB
OKHUCJICHUS, MOJIb, MOJISIpHAsT Macca, MOJSPHBIN
00beM  ra3000pa3HBIX  BEIIECTB,  BEIIECTBA
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO CTPOCHUS,
pacTBOPBI,  JJEKTPOJIUT W HEDJIEKTPOJIUT,
DJIEKTPOJIMTUYECKAs TUCCOIMAIINSI, OKUCITUTENb U
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BOCCTAHOBHUTCIIb, OKHUCJIICHHUC W BOCCTAHOBJICHUC,

TETIIIOBOM ahdexr peakIuu, CKOPOCTH
XUMHUYECKOW pEaKIMH, Karajan3, XUMHUYECKOe
paBHOBECHE, YTIIEPOTHBIN CKeJIET,

(dyHKIMOHATIBHAS TPYTIINA, U30MEPHUsi, TOMOJIOTUS
® OCHOBHbBIE 3aKOHbI XMMMH: COXPaHECHMUSI

Macchl BELIECTB, IIOCTOSHCTBA COCTAaBa BELIECTB,

Ilepuonnueckuii 3akoH JI.M1. MeHnneneena

CamocrosiTesibHasi padoTa

PaGora ¢ KoHCIIEeKTOM

Pabota ¢ yueOHoii tureparypoit

[ToaroroBka pedepaToB U COOOIICHUHN IO
TeMaMm:

1. ANIOTpOTHBIC MoaubUKaIuu
yraepoaa (anmas, rpagut), Kuciopoaa (KUCIopo/,
030H), 0JI0Ba (cepoe u Oeroe 0JI0BO).

2. [lonstue 0 XUMHYECKON
TEXHOJIOTUH, OMOTEXHOJIOIMU U HAHOTEXHOJIOTUU

3. PannoakTHBHOCTS.

4. Hcnonb3oBaHue  pajiOAKTUBHBIX
U30TONOB B TEXHUUECKUX IEIIAX.

S. PenTreHoBckoe H3IyyeHHE U €ro
UCIIOJIb30BaHUE B TEXHUKE M MEAHIIMHE.

6. MonenupoBaHue Kak METOA
IPOTHO3MPOBAHUS CUTYaIlMH Ha MTPOU3BO/ICTBE.

7. [TonspHOCTH CBSI3U U MOJSAPHOCTH
MOJICKYJIBI.

8. Konnencamus.

9. TexyuecTs.

10. Bosrosnka.

11. Kpucramnmzanus.

12. Cyb6numarus u 1ecyOaumanius.

13. AHomanuu (U3HYECKUX CBOWCTB
BOJIBI.

14. Kunkue kpucrauibl.

15. MuHepansl 1 TOpHBIE TIOPOJBI Kak

MIPUPOTHBIE CMECH.

16. OMyJIbCUU U CYCIIEH3HH.

17. 3omu (B TOM 4YHCIE a’po30Jik) U
renu. Koarynsus.

18. Cunepesuc.
Ymern: e PacueTsl 1o xumuueckuMm GopMmyaaM Hu
® BLINOMHATE XUMHUYECKUM HKCIIEPUMEHT MO | YPaBHEHUSIM

pacrio3HaBaHUIO BAKHEHIINX HEOPTaHHMYECKUX H
OpPraHMYeCKUX BEIECTB, MOTYYECHUIO KOHKPETHBIX
BEIIECTB, OTHOCAIIMXCS K HW3YyYEHHBIM Kjaccam
COCJIMHEHU;

e [IpoBoauTh pacyeTsl MO XHUMHYECKUM
dbopMysiaM U YpaBHEHHSIM peaklnid;

e CocTaBlieHHe ypaBHEHUH
MOJIEKYJISIPHON ¥ HOHHOU (hopM

e Peaknyin MOHHOTO OOMeHa

e O0mMe CBOMCTBA METAIIJIOB

peakuuii B

3HaTh: OCHOBHEIC TCOpHUU XUMHHU

Tema 1.4 Bona.
DNEeKTPONTMTHYECKAs TUCCOIUAIIHS

Tema 1.5. Knaccudukaius HeopraHU4ecKux
COCTMHEHUN U UX CBOICTBA

PacTtBOpHI.
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Tema 1.6. Xumuueckue peakimu

Tewma 1.7. Metainel 1 HeMETAILIbI

Tema 2.2. YrieBoaopobl U UX MPUPOJIHBIE
UCTOYHUKHU

Tema  2.3. Kucnoponconepxaniue
OpraHUYECKUEe COCTUHEHUS

Tema 2.4. AzoTconepxaiire OpraHu4ecKue
coenunenus. [loaumepsl

CamocrosiTeibHas padoTa

Pabora ¢ KoHCTIEKTOM

Pabota c yueOHoIt muTepaTypoit

[ToaroroBka pedepaTtoB U COOOIMIECHUH IO
TEMaM:

1. PacTBOpenue Kak (buszuKo-
XUMHYECKHUM IPOoLIeCC.

2. TemoBeie 3¢ heKThI pu
pPacTBOPEHHH.

3. Kpucrannoruapatsl.

4. Pemenue 3a1ay Ha MaccoBYIO JOJTIO
PacTBOPEHHOTO BEILECTBA.

5. [IpumeHeHnne BOABI B TEXHUUYECKHUX
LEJISX.

6. XKectkocTh BOABI U cIOCOOBI €€
yCTpaHEHHUS.

7. MuHepallbHbIE BOJIBI.

8. [IpaBuna  paszbaBieHHUs  CEpHOU
KHCJIOTHI.

9. Hcnonb3oBaHue cepHO KUCIOTHI B
POMBIIIUIEHHOCTH

10. Enxue menoun, UX UCHOIb30BaHUE
B MMPOMBIIIJIEHHOCTH.

11. T"amrenast 1 HeralmeHas W3BECTh, €€
PUMEHEHUE B CTPOUTEIILCTBE.

12. I'urnic u aneGactp, rUNCOBaHUE.

13. [TonsiTue 06 snmexTponuse.

14. DNEeKTPOJIN3 PaCIIaBOB.

15. DIEeKTPOJIN3 PACTBOPOB.

16. DONEKTPOIUTUUECKOE  IOJIydYEHHUE
AITIOMUHHSL.

17. IIpakTueckoe [IPUMEHEHUE
ANEKTPOJIN3A.

18. lNanpBanOMIIaCTHKA.

19. laneBanocTETHS.

20. PapunupoBanue L[BETHBIX
METaJJIOB.

21. Karanms.

22. ['omMoreHHele M TeTEpOTECHHBIE
KaTaJIUu3aTOPHI.

23. [IpomoTOpBL.

24. Karanutuueckue siapl.

25. WNHruburopsl.

26. Koppo3usi MeTtajuioB: XuUMHUYECKas
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U SJICKTPOXUMHNYCCKA.

27. 3aBUCHUMOCTb CKOPOCTH KOPpO3UHU
OT YCJIOBUI OKPY>KaIOIIEeH Cpeibl.

28. Knaccudukanms KOpPO3UH
METAJUIOB 10 Pa3IMYHBIM IIPU3HAKAM.

29. CnocoObl  3alIUTBl METAUIOB  OT
KOPpO3UH.

30. [Ipon3BOACTBO YyTyHa U CTAJIHU.

31. [Tonyuenue HEMETAJIOB
(pakMOHHON TMEPErOHKOW >KHIKOTO BO3IyXa H
JNEKTPOJIU30M  pPacTBOPOB WM  PacIlIaBOB
JJIEKTPOJIUTOB.

32. CunukaTtHasi IpOMBILUIEHHOCTD.

33. [Ipon3BOACTBO CEpHOM KUCIIOTHI.

34. Peaknuu OKHCJICHUA u
BOCCTAHOBJIEHUSI OPraHUYECKHUX BEIIECTB.

35. CpaBHeHue KJIaccu(pUKaIum

COeMHEHUI M KiIaccuUKaluu peakuuii B
HEOPraHWYECKOM U OpraHu4eCKON XHUMHH.

Ymern:

® OCyIIECTBIATh CaMOCTOSITEIbHBIA TOUCK
XUMHUYECKOH WH(POPMAIUU C HCIIOJIb30BAHUEM
Pa3IMYHBIX MCTOYHUKOB (CIIPABOYHBIX, HAYYHBIX
Y HAYYHO-TIONYJISPHBIX M3JIaHUN, KOMITBIOTEPHBIX
0a3 JIaHHBIX, pecypcoB WuTepHera);
UCIIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJOTHUHU IS
00paboTKn u nepeaaun XUMHUYECKON
uH(GOPMAIIUK M €€ TPEJCTABICHHUS B Pa3IMYHBIX

I'eneTnueckas cBs3b MCXKAY KJlacCaMu
OpPTraHN4YCCKUX U HCOPTaHUYCCKUX COCIII/IHGHI/II;'I

dopmax;
3HATh: Tema 2.1. OCHOBHBIE TOHATUSA
e BajKHElIMEe BEHIECTBA M MATePHAJbI: | ODFaHMYECKOW XHMMHM M TEOpUS  CTPOEHHs

Ba)KHEHWIITIE METAJUIBI U CIIJIABEI

OPraHUYEeCKUX COCTUHEHUHN

CamocrositenbHas padora

Paborta ¢ KoHCIIeKTOM

Pabora ¢ yueOHoI1 nuTeparypoit

IMonroroBka pecdeparoB M cOOOLICHUN IO
TEMaM:

1. Knaccudukanus u  Ha3HaueHHe
KaydyKOB.

2. Knaccudukanus u  Ha3HaueHHe
PE3HH.

3. Bynkanuzanus kayuyka.

4. [Tonmyyenne ameTwieHa MUPOIH30M
MeTaHa ¥ KapOHUIHBIM CIIOCOOOM.

5. Peaxnus MOJIMMEPU3aLUU
BUHWIXJIOPU/IA.

6. [HonuBuHUIXITOPU T u ero
MIpUMEHEHHE.

7. Tpumepusanus aneTuwieHa B
OeH3011.

8. [TonsaTHE 00 SKCTPAKITUH.

9. BoccranoBienre HUTpoOeH30s1a B
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AHUJINH.

10. I'omonoruueckuii psst apeHoB.

11. Tomyomn.

12. Hurtposanue Toinyoua.

13. Tpotu.

14, OcHOBHBIE HampaBJICHUS
MIPOMBIIIIICHHOH IepepadOTKH MPUPOIHOTO Ta3a.

15. [TonyTHeId HedTsSHOW Tra3, ero
nepepadoTKa.

16. [Iporecchr MIPOMBIIIJICHHOMN
nepepadoTKu HeTH: KPEKUHT, pU(OPMUHT.

17. OxkTaHOBOE 4YHCIO OCH3WHOB U
[IETAaHOBOE YHCJIO JU3ETHHOTO TOILTUBA.

18. Kokcoxumuueckoe mpou3BOJICTBO U
€ro TPOTYKIIHSI

19. MeTunoBeli  CIUPT U €r0
UCTIOJIb30BAaHUE B KAUECTBE XMMHYECKOTO CBIPHSI.

20. ToKCHYHOCTH METaHOJa U MpaBUiia
TEXHUKU 0€30MaCHOCTH NIPU pabOTE C HUM.

21. DTUJICHTJIMKOJIb u ero
pUMEHECHHE.

22. TOKCUYHOCTh ~ ITUJICHTJIMKOJNSA U

IIpaBujia TCXHUKH 0e30macHOCTH IIpu pa60Te C
HUM

23. [Tonyuenue denona u3 NPOAYKTOB
KOKCOXMMHYECKOTO TIPOM3BOJICTBA U M3 OEH301a.

24, [TonukonaeHcaus GopMaibaeruia
¢ ¢eHosioM B peHoTI0(OpPMATIbICTUIHYIO CMOITY

25. [lonsATHe O KeTOHax Ha MpUMepe
aleToHa.

26. [IpumeHeHMe aneToOHa B TEXHUKE U
MPOMBIIIECHHOCTH

217. MHoroo0pasue KapOOHOBBIX

KHUCJIOT (IaBesieBasl KUCIOTa KaK JIByXOCHOBHas,
aKpwioBas ~ KHCJIOTa  KaKk  HelpelenbHas,
OeH30i1Has KHCII0Ta KaK apoMaTH4yecKas).

28. IInenkooGpazyromue Maca.
3aMeHa KUPOB B TEXHUKE HETHIIEBBIM CHIPHEM.

29. CuHreTnueckue MOIOIIIHE
CpexacTna.

30. MomnodHoKuCI0E OposkeHue
TITFOKO3BI.

31. Kucnomonounsie IpOAYyKTHI.

32. CuiocoBaHue KOPMOB.

33. HuTpoBanne 1emtonossl.

34. [Mupokcunus.

35. CooOmiennss o  Oenkax,  HX
CBOMCTBAxX U NPUMEHEHUU

36. [IpomsbInenHoe IIPOU3BOJICTBO

XUMHNYECKHNX BOJIOKOH

YMmern

MNPOBOAWUTE Ka4YCCTBCHHLIC PCAKIWH Ha

[IpakTnueckoe 3anarue Ne®
Tema  2.1. KayecTBEHHblE  peakuMu  Ha
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(byHKIHOHATIBHBIE TPYIIIbI OpraHUYEeCKUX
BEILECTB;
. [IOJIB30BAaTbCA CPABHECHUEM M CUHTE30M,

cucreMarusanueil um o00oOIleHHEeM Ha YypOBHE
y4eOHOro MaTepuaiia, BbICKA3bIBaTh CYXJIEHUS O
CBOMCTBaxX BEILECTB Ha OCHOBE UX CTPOEHUS U O
CTPOEHUU BEILECTB 10 UX CBOMCTBAM;

. MPOBOJUTHL  CAMOCTOATENIbHBI  MOUCK
HEeoOX0IuMO uH(pOopMaIuy, C03J1aBaTh
MpE3EHTAUM PE3yJIbTATOB IIO3HABATEJIbHOU H
MPAKTUYECKOMN JEATEIbHOCTA C MCIOJIb30BAHUEM
MYJIbTUMEAUNHBIX PECYPCOB U KOMIIBIOTEPHBIX
TEXHOJIOTHIi;

AMUHOKHCIIOTBI ¥ O€JIKU

[IpakTrueckoe 3anstue Nel4

Tema 7.1. KauecTBeHHbIE peaKlIMM HA BUTAMUHbI
[IpakTrueckoe 3ansitue NelS

Tema 8.1. KauecTBeHHbIE peakliMy Ha YIJIEBObI

[IpakTuueckoe 3anarue NelO
Tema 3.1. HaGmoneHne pacuierieHus: IepoKcuaa
BOZOpOJa GEPMEHTOM KaTalla30i

Bsenenue
ITonroroska JIOKJIJIOB, MIPE3CHTALNM 0
MPaKTUYECKOM NMPUMEHECHUH 3HAaHUH OMOXUMUHU.

3HaTh

. KAUeCTBCHHBIC PEaKIMM Ha Ba)KHEHUIIHE
(GyHKIIMOHATHHBIC TPYIIIBI OpPTaHWYECKHUX
BEILIECTB;

. CYIITHOCTh OCHOBHBIX 3TaroB

YIJIEBOJHOTO, OEJIKOBOTO, JIUIMHUIHOTO, MYTH HX
B3aUMOJEUCTBHUS U B3aMOCBSI3H;

. CTPOCHHE, CBOWCTBA, OHMOJIOTHYECKYIO
pOIb W TMPAKTHYECKOE 3HAYeHHE JIUIHUIOB,
yrieBoJoB  (TJ0Ko3a, (¢pyKTo3a, TajakTo3a,

Kpaxmaj, I[eJUTI0JI03a), aMHHOKHCIOT, OENKOB,
HYKJIEMHOBBIX KHCIIOT, BuTamuHoB (C, A, /I, E,
rpymisl B);

. YCIIOBHS, HEOOXOAMMBIC ISl COXpPaHEHUS
BUTAMHMHOB B TMHUILIEBBIX MPOAYKTAaX, OBOLIAX M
dpyKTax;

. BIIMSHUE THUMO- M THUIEPKOHIIEHTPALNH
TOPMOHOB, BUTAMUHOB, ()EPMEHTOB Ha COCTOSHUE
3/I0POBBS YEJIOBEKA;

. npaBuwia  pabOThl  C  U3YYEHHBIMH
OpPraHMYECKUMH BEIIECTBAMU U XMUMHYECKUM
000opyI0BaHUEM;

[IpakTuueckoe 3anarue Ne®
Tema  2.1. KayecTBeHHbIE
AMUHOKHCIIOTBI U O€JKHU
[Ipaktuueckoe 3anstue Nel4
Tema 5.1. KauecTBeHHbIE peakllMi HA BUTAMUHbI
[IpakTuueckoe 3ansitue Nel5

Tema 8.1. KauecTBeHHbIE peakliUK Ha YIJIEBObI

pe€aKuuun Ha

Tema 1.1.
XUMHYECKUN COCTaB OpPraHU3MOB U  oOIiee
NOHsITHE 00 OOMEHE BEUIECTB U YHEPTHH B KUBOM
NpUpoae
Tema 3.2.

3HayeHue (epMEeHTOB B OOMEHE BeLIeCTB B
OpraHusme

Tema 8.2. OOMeH yriaeBo10B

Tema 9.1. CBolicTBa 1 OOMEH JUINIO0B

Tema 10.1. TopmoHBI M HX posib B OOMEHE
BELIECTB

Tema 2.1. CtpoeHue u pyHKIUU OEIKOB

Tema 8.1. Ctpoenue u QyHKIMH yIIIEBOIOB

Tema 6.2. buonornueckas ponsr JIHK un PHK
pa3IMYHBIX BUIOB

Tema 5.1. Buramuasl u
BEIIECTB

uX poib B oOMeHe
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Tema 5.1. Buramunel u
BEILIECTB
Tema 10.1. T'opmMoHBI W HUX poib B OOMEHE

BCIICCTB

UX poiib B oOMeHe

Tema 1.1. Xumuueckuil cOCTaB OpPraHHU3MOB H
obmee moHsTHE 00 OOMEHE BEIIECTB M SHEPTHH B
YKUBOU IIPUPOJIE

CamocrosiTenpHas padora

Pabota ¢ koHCIIEKTOM

PaGora ¢ yueOHoi1 nuTeparypoit
[logroroBka  mpe3eHTaLMNi,

JIOKJIaJIOB 110 TEMaM:

1. Opranuyeckue BeLIECTBA  PACTUTEIbHOM
KJIETKH, JOKa3aTeJIbCTBA UX HAJIMYUSA B PACTCHUU.

2. Heopranuueckue BellecTBa KJIETOK PAacCTEHUM.
JlokasarenbcTBa UX HAJMYUS U POJIH B PACTCHHH.

3. buo-, Makpo-, MHUKPOdJIEMEHTHl U HX pOJb B
KHU3HU PACTEHHUS.

4. TlpakTHuecKHe JOKa3aTeNbCTBA OOpa3OBaHHS
OpPraHUYECKHUX BEIIECTB B pPACTEHUM  IIyTeM
¢orocunre3a. [loBpleHHEe  TPOIYKTHBHOCTH
¢oToCHHTE3a B HMCKYCCTBEHHBIX 3KOJOTHMUECKUX
cucTeMax.

5. ButamuHsbl, epMeHTHI, TOPMOHBI U UX POJb B
opranuzMe. HapymeHuss mpu uX HEIOCTaTKE H
U30BITKE.

pedeparoB U

YMmern
Pemate anemeHTapHBIe OWMOJOTHYECKHE 3aJauH,
COCTaBIISITh CXeMy OMOCHHTE3a OenKa

[IpakTnueckoe 3anarue Nel3

Pemenue 3aia4 no MonexkyisspHOM 6uosorun
Tema5.2. buonornueckas pons [JHK u PHK
Pa3IUYHbIX BUJIOB

Tema 6.1. Kopa OenkoBoro cunresa

Tema 6.2. Dtansl 6MocuHTE3a OETKOB

3HaTh
CtpoeHne u (YHKIIMOHHPOBAHHE XPOMOCOM,
JAHK, PHK pa3in4HbIX BUIOB

Tema 5.2. buonormueckas pons JHK m PHK
pa3IUYHbBIX BUJIOB

CamMocTosTenbpHas pa60Ta

Paborta ¢ KoHCIIeKTOM

Pa6ora ¢ yueOHoil1 nuTeparypoit

[TonroroBka pedeparoB U JOKJIATA0B IO TEMaM:

1. Crpoenue u GpyHKIMH pubOOCOM U UX POJIb B
O6uocuHTe3e Oenka.

2. Snmpo KaK LEHTP yIIpaBICHUS
KU3ZHENCATECIIBHOCTBIO  KIIETKH, COXPaHEHUs |
Iepeaadyd  HacJIEICTBEHHBIX IPU3HAKOB B
IIOKOJICHUSX.
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