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1. IOACHUTEJIBHASA 3AIIMCKA

1.1. Ob6sacTh NPUMEHEHHUS TPOrPAMMBI

Pabouas nporpaMMa y4eOHON JUCHUIUIMHBI «XHMHS» SBISIETCS 4YacThl0 OCHOBHOM
oOpa3oBatenbHOil Tporpammbl B cooTBeTcTBHE ¢ @I'OC mo cnermansHoctr 11.02.10 Pagnocssizb,
paavoBEUIaHNEe U TEJIEBUICHUE.

B mporpammy BKIIIOUEHO COACpXKaHHE, HaMpaBlIeHHOE Ha (OpMHpPOBAHUE Y CTYIEHTOB
KOMITETCHIIMIH, HeoOXoauMEBIX i1 kKadecTBeHHOro ocBoeHuss OOII CITIO Ha 0a3ze 0CHOBHOIO OOIIETO
00pa30oBaHU C MOJYYCHUEM CPETHETO OOIIET0 00pa30BaHuUs; IPOTPAMMEI MTOJATOTOBKH CIICIIMATHUCTOB
cpennero 3Bena (IIIICC3).

Omna siBnsiercss enuHoON ais Becex (opm oOydenus. PaGouas mporpamma Ciy)kKMT OCHOBOHM IS
pa3pabOTKH TEMaTUYECKOTO IJIaHa U KOHTPOJBHO- o1leHOYHBIX cpenctB (KOC) obmeodpa3oBaTenbHOM
y4eOHOM TUCIUILIMHBI 00pa30BaTEIBHBIM YUPEIKICHUEM.

1.2. MecTo y4eOHOl AUCHHMILUINHBI B CTPYKTYpe OCHOBHOM 00pa3oBaTe/IbHOH NPOIrpaMMBbI:
JUCLUIUIMHA BXOIUT B LMKJI Y4eOHBIX AUCHUIUIMH. OCBOEHHE YUEOHOH IUCHMIUIMHBI «XHUMUS»
CHOCOOCTBYET (POPMHUPOBAHUIO y CTYIEHTOB NPO(PECCHOHATBHBIX KOMIETEHUUH MO CHEeNUalbHOCTH
11.02.10 PagnocBs3p, paguoBeIaHUE U TEIEBUICHUE.

OnHOBpeMEHHO C TMpO(ecCHOHAIBHBIMUA KOMIIETEHIIMSIMA Y CTYJACHTOB, OOYYaIOLUIUXCS IO
y4eOHOH AUCHUIUINHE «XUMHUS» CO3AAI0TCA MPENNOCBUIKH U1l POPMHUPOBAHUS OOIIMX KOMIETEHIIMH:
NOHUMATh CYLUIHOCTh U COLMAIBHYIO 3HAYUMOCTH CBOEH Oynymieil mpodeccuu, MposBIATh K HEH
YCTOMUYUBBIA MHTEPEC; OPraHU30BbIBaTh COOCTBEHHYIO JAEATEIBHOCTb, BEIOMPATH TUIIOBBIE METOJBI U
CrocoObl BBITIOJIHEHUS TPOGECCHOHANBHBIX 3a/lad, OLECHUBATh WX APPEKTUBHOCTH U KadeCTBO;
IPUHUMATh PEIICHUs B CTAHJAPTHBIX M HECTAHIAPTHBIX CUTYalMsSIX U HECTU 32 HUX OTBETCTBEHHOCTb;
OCYILECTBIISATh TIOMCK U MCIIOJIb30BaHKE WH(pOpMAUU, He0OX0TUMOH 1715 3P PEKTUBHOTO BBHITIOTHEHUS
npoeCCUOHATBHBIX ~ 33Ja4, NPOPECCHOHATBHOIO M JMYHOCTHOIO PAa3BUTHSA; HCIOJIb30BaTh
UH(POPMALMOHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTUU B NMPO()ECCHOHAIBHON JEATENIbHOCTH; paboTaTh B
KOJUICKTHUBE M KOMaHie, Y(PpPEeKTUBHO 00MIAThCS ¢ KOJUIETaMHt, PyKOBOJICTBOM, IOTPEOUTENIMU; OpaTh
Ha ce0s OTBETCTBEHHOCTb 3a pPabOTy WIEHOB KOMaHAbI (TIOAYMHEHHBIX), PE3yJbTAT BBIMOJIHEHUS
3aJJaHUl; CaMOCTOSITENIbHO OMNpEeNeNaATh 3afaud NpOo(EeCCHOHAIBHOTO W JIMYHOCTHOTO pa3BUTHS,
3aHHMAaThCs ~ €CaMOOOpa30BaHHMEM, OCO3HAHHO  IUIAHMPOBATh  TOBBIIICHHE  KBAJH(PHUKAINU;
OPUEHTHUPOBATHCS B YCIOBUSAX YAaCTOM CMEHBI TEXHOJIOTHH B MPOPECCHOHATIBHON AEATEIIBHOCTH.

1.3. Hean u 3ama4u y4eOHOM IUCHMIUVIMHBI — TPe0OBAHHMS K Pe3yJbTaTaM OCBOEHMS
Y4eOHOM TMCUMILIUHBI:

Coneprkanue mporpaMMbl « XHUMHUSD HAIIPABICHO HA JOCTH)KEHUE CIAEAYIOIINX LIEJICH:

* (hopMupoBaHHe y 00y4arOIMXCS YMEHHUS OIICHHWBAaTh 3HAYUMOCTh XMMUYECKOIO 3HAHMS JJIS
Ka)KI0ro YeJIOBeKa;

* (¢opmMupoBaHME Yy OOYYAIOUIMXCS LEIOCTHOTO MPEJICTABICHHS O MHpPE U POJIUM XUMHHU B
CO3JJaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHUpPA; YMEHUSI OOBSACHATH OOBEKTHl U
IIPOLIECCHI OKPYXKAIOIIEH JCHCTBUTEIBHOCTH: MPUPOJHON, COLMAIBHOM, KYJIBTYPHOM, TEXHUYECKON
Cpebl, MCHOJb3Ys IS 3TOr0 XMMHUYECKHE 3HAHUS;

* pa3BUTHE y OOYyYaroIIMXCs yMEHHUH pa3nuyarh (akThl M OICHKH, CPAaBHUBAThb OLIEHOYHBIC
BBIBOJIbI, BHJIETh MX CBSI3b C KPUTEPUSMHU OIICHOK M CBSI3b KPUTEPUEB C OIpPENEICHHON CHCTEMOM
[IEHHOCTEH, (OPMYIINPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIMIO;

* mpuoOpeTeHHEe OOYYarONIUMHUCA ONBbITAa Pa3HOOOpa3HOW JCATENHHOCTH, TO3HAHHUS U
CaMONO3HAHUS; KJIIOUEBBIX HABBIKOB, MMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE ISl PA3IMYHBIX BUIOB
JEATeTLHOCTH (HABBIKOB DPEIICHHs] TPOOJIEM, NMPUHATHS PEIICHUN, MOMCKA, aHadu3a U 00pabOTKH
uHpOpMaLM, KOMMYHMKATHBHBIX HABBIKOB, HABBIKOB W3MEPEHUH, COTPYAHHUYECTBA, OE30MaCHOTO
oOparieHus ¢ BeIeCTBAMH B TIOBCETHEBHOM JKHU3HU ).

® paCIIMPUTh U CHCTEMATHU3MPOBATH 3HAHUS YUYAIIMXCS O MOJIEKYJISPHBIX OCHOBaX >KHU3HH, 00
0COOEHHOCTSX CTpPOCHHMS W (YHKUUAX OHOMOIMMEpPOB B KIETKE, MX PO B OOpa3OBaHHUH
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KIIETOYHBIX CTPYKTYP, B TIPOIECCAX KUIHEACITETLHOCTU KIETOK, B JOPMUPOBAHUU U Iepeaaye
HACJIEJICTBEHHBIX MPU3HAKOB;

® [I03HAKOMUTH C COBPEMEHHBIMH JOCTUKEHUSMHU U MEPCIEKTUBHBIMU HAIIPABJICHUSIMU Pa3BUTH
OMOXUMMUU,

® pa3BUBaTh yMEHHUs HAONIOAAaTh W W3y4aTh SIBJICHHUS M CBOWCTBAa BEIIECTB, OIHKCHIBATH
pe3ynbTaThl HAONIOJACHUN, JeNaTh BBIBOABI, BBINOJHATh XUMHYECKHA JKCICPHUMEHT II0
pacrno3HaBaHUIO BaKHEUIIIMX OPraHUYECKUX COCIMHEHUI;

e 0o0CyXIaTh pe3yabTaThl IKCIEPUMEHTA, y4acTBOBATh B JIUCKYCCHH, OOOCHOBBIBATH MECTO H
pOJNIb 3HaHWI OMOXMMHUHU B MPAKTUYECKOW NEATEIHHOCTHU JIIOJCH, B PAa3BUTUU COBPEMEHHBIX
TEXHOJIOTHIi;

e (HOpMHUPOBATH HKOJIOTHUYECKYIO KYJIBTYPY HAYYHO 00OCHOBAHHOTO IIPUMEHEHUS BEIIECTB, B
TOM YHCJIE JIEKAPCTBEHHBIX IIPENapaToB.

® pa3BUBaTh IIO3HABATENIbHBIN HWHTEpEC, HWHTEIJICKTyaJdbHblE M TBOPYECKHE CIIOCOOHOCTH
yyalxcs B XoJie paboThl ¢ pa3IMUYHbIMU UCTOYHUKAMU HH(OPMALINH;

® BOCIHTHIBATH YOEKIEHHOCTh B BO3MOXXKHOCTH IO3HAHUS KUBOW MPHPOJBI, HEOOXOIUMOCTH
OepeKHOTO OTHOIIEHUS K TMPUPOAHBIM pecypcaM M OKpYXKalollell cpeae, COOCTBEHHOMY
3JI0pOBBIO; YBaXKEHHE K MHEHHUIO OMIMOHEHTA MpU 00CYKIECHUN HAYUYHBIX MTPOOIIeM;

® CcrocoOCTBOBATH UCIOIB30BAHUIO MPHOOPETEHHBIX 3HAHUN M YMEHUHN B TIOBCETHEBHOW JKU3HU
JUISL OLIGHKH TIOCIEACTBHIA CBOCH JEATeTbHOCTH (M NEATENbHOCTH JPYTHUX JIOACH) IO
OTHONICHUIO K OKpY’Kalolllel cpefie, 310pOBbI0 IPYTUX JI0Ae U COOCTBEHHOMY 3/J0POBBIO.

B pesynbpTaTe nzydeHus: yaeOHON TUCIMIUIMHBI «XUMUS» 00yJarOIIHICs JOHKEH

3HATh:

e BaKHEHIlIMe XWMHUYECKUE TIOHATHUS: BEIIECTBO, XMMHUYECKHI 3JEMEHT, aToM, MOJeKyIa,
OTHOCHUTEIIbHbIE aTOMHAsi U MOJIEKYJISIpHAsi MaccChl, HOH, aJUIOTPOIHUs, U30TOMbI, XUMHUYECKasl CBS3b,
AIIEKTPOOTPHULIATEILHOCTh, BAJIEHTHOCTb, CTEMEHb OKHUCIEHHS, MOJIb, MOJISIpHas Macca, MOJISAPHBIN
00BeM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOCHHUS, PacTBOPHI,
BIIEKTPOJIUT U HE DIIEKTPOJIUT, HJIEKTPOIUTUYECKAsT JUCCOLUAIMS, OKUCIUTENb M BOCCTAaHOBUTEINb,
OKHCJICHHE U BOCCTAHOBIIEHUE, TEIUIOBOM 3 deKT peaklnu, CKOPOCTh XMMHUECKON peakIuu, KaTalius,
XUMHUYECKOE paBHOBECHE, YTIICPOIHBIN CKEJIET, (PyHKIIMOHANbHAS TPYIa, H30MEepHsi, TOMOJIOTHUS;

® OCHOBHBIE 3aKOHbl XMMHH: COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa BEILECTB,
ITepuoanueckuii 3akon /.. Menneneena;

® OCHOBHBIC TEOPUH XUMHH; XMMUYECKON CBSI3U, SJICKTPOIUTHUECKON AMCCOLMAIINH, CTPOCHHUS
OpPraHMYECKUX ¥ HEOPTaHMYECKUX COCIUHEHHUI;

e Ba)XKHEHIIME BEIIECTBA M MaTepHalbl: BaXHEUIIME METAJUIbl U CIUIABBI;, CEpHas, COJSIHAd,
a30THasT W YKCYCHas KHCJIOTBI; OJIarOpoAHbIE Ta3bl, BOJOPOJ, KHUCIOPOJ, TaJOrEHBI, LIETOYHBIC
METaJIJIbl; OCHOBHBIE, KUCIOTHbIE M aM(OTEpHbIE OKCHUIbl M TUIPOKCHUIBI, IIEIOYM, YITIEKUCIBIA U
yrapHbIi Ta3bl, CEPHUCTHIN Ta3, aMMMaK, BOJa, NPUPOAHBIN Ta3, MeTaH, 3TaH, 3THJICH, AIlCTHUJICH,
XJIOpHUJ HAaTpHs, KapOOHAT U TUApoKapOOHAT HATpHs, KapOoHAT U docdaT Kaabius, OCH30JI, METAHOI
U 3TaHOJ, CIIOKHBIE 3(UpPBI, KUPBI, MbLJIa, MOHOCaxapuabl (TIIOK03a), AuWcaxapuibl (caxaposa),
nojgucaxapuabl (Kpaxmal ¥ IeJUTI0JI03a), aHWUJINH, aMUHOKHUCIOTHI, O€JIKH, HCKYCCTBEHHBIE U
CHHTETHUYECKHE BOJIOKHA, KAyYyKH, TJIACTMACCHI;

e ompejeNieHUe TOHATUS OuoxuMusi M €€ 3aJayd, KaKk HayKd, OO0JIaCTH HCCIeI0BaHus,
B3aMMOCBS3b C JPYTMMH OHOJIOTUYECKUMHU HAyKaMH, METOJbl OMOXMMHUYECKUX HCCIIEeOBaHUN U
IpaBuiIa TEXHUKU 0€30MaCHOCTH NPY BBIOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

® TJlaBHbIEe OMOTE€HHBIE, MAKPO- U MUKPO- XMMHUYECKHE JIEMEHThI, OCHOBHBIE HEOPTraHUYECKUE U
OpraHUYEeCKHE COEIUWHEHUS KJIETKH M UX POJb B €€ JKU3HENEATEIbHOCTH; OCOOEHHOCTHU
IUTACTUYECKOTO U SHEPTreTHIEeCKOro 0OMeHa BEIIEeCTB;

®YTO TAaKO€ MOJUMEPbI, OMOMOIUMEPHI, MOHOMEPHI, MAaKPOMOJEKYJIbI; CTPOCHHE MOJIEKYJIbI
aMUHOKHCIIOTBI, Kak 00pa3yercs NEeNnTUIHAs CBS3b, YPOBHH OpraHu3alui OeIKOBOH MOJEKYIIbI
(mepBuUYHAs, BTOPUYHAS, TPETHYHAs, YETBEPTUYHAs CTPYKTypa OenKoB); (YHKIUH OENKOB; UYTO
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Takoe JeHaTypanus OETKOB, METOAbl OINpeAeNicHUusT OETKOB B OHOJIOTMYECKHX IKHIKOCTSX,
KaueCTBEHHbIC PEAaKIMU Ha aMHUHOKHCIOTHI M OCJIKH; MPUPOAHbIE MENTUIbl, UX (PU3NOIOTHYECKOE
3HAUEHUE W HCIIOJIb30BAHHWE B KAYECTBE MEIUIIMHCKUX IMPENapaToB; XUMUYECKUN CHHTE3 IMENTUIOB
3aJJaHHOTO CTPOEHUS U BO3MOKHOCTH UX MPUMEHEHHUS;

e 4yTO Takoe OenKku-(pepMEHTHI, KAKOBA MX pPOJb B KJIETKE, CBOWCTBA W MEXaHU3M JCHCTBUS;
AKTHBATOPbI 1 HHTUOUTOPHI (PEPMEHTOB, CIIOCOOBI MOTYUEHHUS U MTPAKTUUECKOE 3HAYCHHE (PEPMEHTOB;

® CTPYKTypy U Ouosorudeckyio poiab AT®D, sTambl SHEPreTHIeCKOoro oOMeHa B KJIETKE, CBS3b
MEXy IbIXaHUEM U OpOKEHUEM;

®YyTO TaKO€ BHUTAMMHBI, KakoBa HMX  OHMOXMMHYECKash pOJib, YTO TaKO€ AaBUTAMHHO3BbI,
TUTIIOBUTAMUHO3bI, TUIIEPBUTAMHHO3bI, KUPOPACTBOPUMBIE M PACTBOPUMBIE B BOJIE€ BUTAMUHBI, HUX
polib B OOMEHE BEIECTB, MPUPOIHbIC UCTOYHUKN BuTamMuHOB C, P, H, a Takke BUTaMUHOB TPyl A,
I, E, K, F, B, kauecTBeHHbIC pEaKI[Mi HA BUTAMHUHBI.

®YTO THUIIBl HYKJIEMHOBBIX KUCJIOT, UX CTPOCHHE M (YHKIMH; MPUHIMI KOMIIJIEMEHTapHOCTU
A30TUCTBIX OCHOBAaHUM

e HTambl OMOCHHTE3a OENKOB, UTO Takoe M Kak mpoucxoaut perumukanus JJHK; uto Takoe reH,
T€HEeTUYECKHUI KOJI M €r0 CBOMCTBA;

e KacCUUKAIUIO, CTPYKTYPY W (GYHKIHMH YIJIEBOJOB; OCOOCHHOCTH CTPOCHHS TPOCTHIX
YIIEBOMIOB, AMCAXAPHUIOB U TMOJHCAXAPUJIOB; KaK MPOUCXOIUT OOMEH YrIeBOMOB; NCHCTBUE ITaHOIA
Ha OpPTraHU3M YeJIOBEKa,

e iIacCU(UKANMIO, CTPYKTYpY W (YHKUMM JHUIUIOB; pPOJb JIMIIUIOB B TOCTPOCHUU
OMOJIOTYECKUX MEMOpaH; Kak MPOUCXOJUT OOMEH KUPOB, IPUUMHBI HAPYIICHU OOMEHA )KUPOB.

e Ki1accU(UKALMIO M MEXaHU3M JEHCTBUS Ha IPUMEPE CTEPOUTHBIX TOPMOHOB; POJIb HHCYJIUHA U
TOPMOHA POCTa; CaxapHbId MuabeT W ero BUIbL, MPUMEHEHHE TOPMOHOB B MEIUIMHE U CEIHCKOM
XO3SIMCTBE;

® AHTPOMOTeHHBbIE OMOAKTUBHBIC BEIIECTBA U MPOOJIEMbI XUMHYECKOTO 3arpsi3HeHHST Onochepsr;
9KOJIOTMYECKH Oe30macHble CIocOoObl BO3JEHCTBUS Ha Pa3iMYHBIE BHbI JKMBOTHBIX, PACTEHUH, U
MHUKpPOOPTaHU3MOB;

yMeThb:

® HA3bIBaTh: U3yUEHHBIC BEIECTBA 110 TPUBUATHLHOU MIIH MEKIYHAPOIHOW HOMEHKIIATYPE;

® OMpECIATh: BAJICHTHOCTh M CTENCHh OKUCICHHSI XMMHUYECKUX JJIEMEHTOB, TUI XUMHYECKON
CBS3M B COCJAMHCHHUSAX, 3aps]l MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX H
OpPraHMYECKUX COENMHEHUHN, OKUCINUTEIb U BOCCTAHOBUTENb, MPUHAIJIEKHOCTh BEIIECTB K Pa3HBIM
KJIacCaM HEOPTaHUYECKUX U OPTaHUUYECKUX COSAMHECHUN;

® XapaKTepU30BaTh: JIEMEHTHI MaJIbIX EPUOOB IO UX MOoJIoXKeHHUIo B [lepuonnueckoii cucreme
JA.N. MenaeneeBa, oOmpMe XUMHYECKHE CBOHCTBA METAJNIOB, HEMETAJIOB, OCHOBHBIX KJIAcCOB
HEOPraHMYECKUX M OPTaHUYECKUX COCIUHECHHIA; CTPOCHHWE W XHMHYECKHE CBONCTBA W3YYEHHBIX
HEOPraHMYECKUX U OPTaHMYECKUX COCIUHEHHI;

® OOBSCHSATH: 3aBUCUMOCTh CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS, IPUPOAY XUMHUIECKON
CBS3W (MOHHOW KOBAJICHTHOW, METAITMYCCKON W BOJOPOJIHOM), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKIuy U TOJ0KEHNE XUMUIECKOTO PABHOBECHS OT Pa3IUYHBIX (PaKTOPOB;

® BBINOJIHATh XUMHUYECKHIM AKCIEPUMEHT: MO PAClO3HABAHUIO BAaXHEHMIINX HEOPraHMYECKUX U
OPraHNYECKUX COCTMHEHU;

® IIPOBOJAMTH: CAMOCTOSITENIBHBIM TIOMCK XHUMHUYECKOW HWH(POPMAIMU C HUCIOJIb30BaHUEM
Pa3TUYHBIX WCTOYHUKOB (HAYyYHO-TIOMYJSPHBIX HW3JIaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypCcOB
WuTepHeTa); MCHOIB30BaTh KOMITBIOTEPHBIE TEXHOJOTUHU JUIsi 00pabOTKM U Mepeiadyd XUMHUYECKOU
UH(OPMALIMK U €€ TPEICTABICHUS B pa3INYHbIX (hopmax;

® CBSI3bIBATh: U3yYEHHBIN MaTEpHall CO CBOCH MpodhecCHOHATBHOM NeITEIbHOCTHIO;

® pelaTh: pacyeTHHIE 331aUu 10 XUMHUYECKUM (POpMyTiaM U ypaBHEHUSIM;

e 00OCHOBBIBaTh MECTO U POJIb 3HaHUM OMOXMMHHU B IPAKTUYECKOUN AEsITEeIbHOCTH
JII0JIeH, pa3BUTUN COBPEMEHHBIX TEXHOJIOTUM, OOBACHATh BIaJAETh TEPMUHOIOTUEH TEMBI.



e IPOBO/IUTH CPABHCHHE XMMHUYECKON OpPraHU3allid KUBBIX U HEKHBBIX OOBEKTOB, OOBSICHATH
3HaYEHHE XMMHYECKHUX 3JIEMEHTOB, OCHOBHBIX HEOPTraHWYECKUX M OpPraHMYEeCKUX COCJAMHEHHI B
KJIETKE, MPUBOJUTH MPUMEPHl XUMHYECKHX PEaKIUN TUIACTHYECKOTO M DHEPreTHYECKOro OOMeHa
BEIIECTB, BJIaJE€Th TEPMHUHOJIOTHUEN TEMBI.

e OOBSCHATH CTPOCHUE MOJIEKYJ OENKOB B CBSI3U C UX (YHKUUAMH, OCOOEHHOCTH CTPOCHUS
NeNTUAOB W UX (U3MOJIOTUYECKOE 3HAYEHHE; BIAJETh TEPMHUHOJIOTHEH TEeMbl; OOBACHSITH
pe3yabTaThl 3KCIEPUMEHTOB.

® O0BSCHATD, TOYEMY (PEPMEHTHI — OMOJIOTHYECKHE KAaTATN3aTOPhl; OCOOCHHOCTH KO(EPMEHTOB;
O0OBSCHSTH PEe3yJIbTaThl SKCIIEPUMEHTOB.

® 00BSCHATH, TOueMy AT® - yHHBEpCAIbHBIA UCTOYHHUK DHEPTUH, O0SCIICYNBAIOIINIA MPOIIECCHI
KU3ZHEJEATENIbHOCTH; POiib (hepMEeHTa KaTaias3bl B 3alIUTE OpraHu3Ma OT aKTUBHBIX (OPM KUCIOPOAa;
NPUHIUIHAIBHOE OTJINYHE MEXKIY IPOIlecCaMH TOPEHUS U OMOJIOTHYECKOTO OKUCIICHHUSL.

® 00BSACHATH POJIb BATAMHHOB B KH3HU YEJIOBEKA; OOBSICHATH PE3yIbTaThl SKCIEPUMEHTOB.

® CPaBHUBATH, HAXOJs CXOJCTBO M pa3jinyue MeXay OelKaMu M HYKJIEMHOBBIMH KHCJIOTaMH,
mexay JJHK u PHK, oObsacHATE rmaBHBIN mocTynaT MonekymsipHon ouonoruu: JJHK-PHK-6emox,
perarTh 3a1a4u M0 MOJICKYISIPHON OMOIOTHH.

® O0BSACHATH TMOHATHUS: TPAHCKPUIILHKSA, TPAHCISALUSA, KOJIOH, AaHTUKOJOH; CTPOUTH CXEMY
O6uocuHTe3a Oenka.

© O0BSICHATH MOHATHSL: TJINKOJIN3, CHUPTOBOE OpOXKEHHUE.

® O0BSICHATH MOHATHS: BOCKH, CTEPOHIbI, (hOChHOIUTUIBI.

© O0BSICHATH MOHSTHS: CaxapHBIA TUA0ET.

®IPUMEHATHh 3HAHUS OHWOXMMHUM IS aHaldW3a  NPUYMH XUMHYECKOTO 3arpsi3HEHUus
6urochepsl U onpeaessaTs BO3MOKHBIE MyTH CHUKEHHS MOCIEICTBUN Ha OKPY>KAIOLIYIO Cpeay.

1.4. Pe3y1bTaThl 0CBOCHUSI Y4e0OHOM JMCIUIITHHBI

OcBoenne copaepxaHusi y4eOHOW JUCHMIUIMHBL «XHMHA», 00€CHeunBaeT JAOCTHKECHHE
CTYIECHTaMHU CIEAYIOLIUX Pe3y1bTATOB:

* IUYHOCMHDBIX:

— YYBCTBO TOpPAOCTU U YBAKCHHUA K HCTOPUHU H HOCTHIKCHUAM OTCUCCTBEHHON XHMHUUYECKOM
HayK{; XMMHUYECKM I'pPaMOTHOE IOBEJCHHME B NPOPECCUOHATIBHON [EATEIBHOCTH M B OBITY IpHU
O6paH_IeHI/II/I C XUMHUUYCCKHMHU BCIICCTBAMU, MAaTCPHUATIAMU U MTPOLCCCAMU;

— TOTOBHOCTb K MPOJOKEHHIO 00pa30BaHMs M IOBBILIEHUS KBaTU(HUKALMM B HM30paHHOU
po(heCCHOHANEHON JEATENILHOCTH U OOBEKTUBHOE OCO3HAHHME POJIM XUMHUYECKHX KOMIICTCHIIMN B
ITOM;

— YMCHHUC HCIIOJIb30BATh JOCTUKCHUA COBpCMGHHOﬁ XUMHUYECKOM HaYKH H XUMHYCCKUX
TEXHOJIOTUH M MOBBIIEHUS COOCTBEHHOTO HHTEUIEKTYaJbHOIO pPa3BUTHS B  BbIOpaHHOM
po(hecCHOHALHON JIEATEIILHOCTH

- TIOHMMaHUE B3aUMOCBS3UM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAayK, UX BIHMSHUS Ha
OKPYKaOIIYIO0 Cpeay, IKOHOMHYECKYIO, TEXHOJIOTHYECKYIO, COITUATBHYIO U dTHYECKYIO cephl
JIeSITeILHOCTU YEJI0BEKa;

- CIOCOOHOCTH MCIIOJIB30BaTh 3HAHHS O COBPEMEHHOW €CTECTBEHHOHAYYHOUW KapTHHE MHpa B
o0pa3oBaTebHON U TIPOPECCUOHATBHONW ASATEIBHOCTH; BO3MOXXHOCTH HH(POPMAIIMOHHOMN
cpenbl 1ist obecTiedeHus MPOyKTUBHOTO caM000pa3oBaHus;

- BJIAJCHUE KYJHTYPOW MBIIUICHUS, CIIOCOOHOCTh K OOOOIIEHUIO, aHAJIHU3y, BOCIIPHUSTHIO
nHpopMaruu B OOJIaCTH ECTECTBEHHBIX HAyK, IOCTAHOBKE IIEJIM W BBIOOpPY IIyTEH ee
JIOCTYIKEHHUS B TIpodeCCHOHANIbHOU cdepe;

- CIIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOCH NEATEIHLHOCTH COBPEMEHHBIMU TMPUHLIMIIAMH
TOJIEPAaHTHOCTH, THAJIOTAa U COTPYAHWYECTBA; TOTOBHOCTH K B3aMMOJCHCTBHIO C KOJUIETAMHU,
paboTte B KOJUIEKTHUBE;



- TOTOBHOCTh HCIIOJB30BaTh OCHOBHBIE METOABI 3alIUTHl OT BO3MOXXHBIX ITOCJICACTBUN
aBapui, kKatacTpo(d, CTUXUUHBIX OCICTBUIA;

- o0Oaganue HaBbIKaMu O€30MacHOM paboTHI BO BpeMsl IPOSKTHO-UCCIEIOBATEIILCKON |
AKCIIEPUMEHTAIBbHON AEATEeNHbHOCTH, IPU UCTIOIB30BAaHUH JTJA0OPATOPHOTO 00OPYIOBAHUS;

- CIIOCOOHOCTH HCIIOJIL30BAaTh MPUOOPETSHHBIC 3HAHHUS U yMEHHUS B IIPAKTHYSCKOUN
JIESITEILHOCTH M TIOBCETHEBHOW >KWU3HU I COOMIOACHUS Mep MPOHIAKTHUKU OTPaBICHUH,
BUPYCHBIX M JIpyrux 3a0oJieBaHMI, CTPECCOB, BPEIHBIX MNPHUBBIUEK (KYypEeHHs, aJIKOrojau3Mma,
HAapKOMaHUHM); TPaBUJI TIOBEJACHHUS B IPUPOJIHOU Cpee;

- FOTOBHOCTh K OKa3aHUIO NEpBOM NOMOIIM IpPHU TpaBMax, HNPOCTYIHBIX U JPYTHX
3a00JI€eBaHUSIX, OTPABICHUSIX MUIIEBBIMH MPOAYKTaMHU;

* MemanpeomemHuIx:

- HUCIIOJIB30BaHUC Pa3JINIHBIX BHUO0B MMO3HABATCIILHOU ACATCIIbHOCTH n OCHOBHBIX
VHTEIUICKTYaJIbHBIX ONepaluii (IOCTaHOBKHU 3a1ayd, (GOPMYIHPOBAHUS THIIOTE3, aHAJIH3a U CHUHTE3a,
CpaBHCHHA, 0606LLICHI/I5I, CUCTCMATHU3AllUN, BBIABICHHUA NPHUYNHHO-CICACTBCHHBIX CBH3eﬁ, IIOHUCKa
aHaJoroB, ()OPMYJIHPOBAHUS BHIBOJOB) JJIsl PEIICHUS MOCTABICHHOM 3a/1a4¥, IIPHMEHEHHE OCHOBHBIX
METO/OB MO3HaHUs (HAOMIONEHUS, HAYYHOTO SKCIIEPUMEHTA) ISl M3YYEHUS Pa3IMYHBIX CTOPOH XH-
MHYECKUX OOBEKTOB M IIPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAWMOCTH CTAJIKUBAThCS B
npodeccuoHaabHOM chepe;

— HCIOJIb30BaHHE PA3JINYHBIX MCTOYHHKOB JUIS MOJTYYCHUS! XMMHUUECKOW MH(OPMAIIMU, YMEHHUE
OLIGHUTb €€ JIOCTOBEPHOCTD JJISl IOCTHKEHHUS XOPOILUX PEe3yIbTaTOB B PO ecCHOHATBLHON cdepe

- MHNOBBIICHUEC HWHTCIUICKTYAJIBHOI'O YPOBHA B TMPOLCCCC HNIYUYCHUA 6I/IOJIOI‘I/I‘-ICCKI/IX "
XUMHYECKHUX SIBJICHUH; BBIIAIOIIINXCS OOCTHXKEHUN OMOXHUMHUH, BOIIEAIIHNX B
00IIIEYETTIOBEYECKYIO KYJIBTYPY; CJIOXKHBIX U TPOTUBOPEUYUBBIX ITyTEH Pa3BUTHSI COBPEMEHHBIX
HAy4YHBIX B3IJISJA0B, €U, TEOPHM, KOHUEMIUN, TUnoTre3 (0 CYHUIHOCTH U MPOUCXOXKICHUU
YKU3HH) B X0JIe pabOThl C pa3IUYHBIMH UICTOYHUKAMHU HH(OPMAIIUH;

- CIIOCOOHOCTB OpPraHU30BbIBATH COTPYIHHYCCTBO CANMHOMBIIIJICHHUKOB, B TOM 4YHCIIC C
HCIIOJIB30BAHHUEM COBPCEMCHHBIX I/IH(l)OpMaI_II/IOHHO-KOMMYHI/IKaLII/IOHHBIX TCXHOHOFHﬁ;

- CHOCOOHOCTH NMOHUMATh MPUHIUITB YCTOMYMBOCTH U MPOAYKTUBHOCTH KUBOU MPUPOIBI,
IyTH €€ U3MEHEHUS MOJ BIMSHHEM aHTPOIIOTeHHBIX (PAKTOPOB, CIIOCOOHOCTh K CHUCTEMHOMY
aHajau3y TJI00AJbHBIX ASKOJOTHYECKUX MPOOIEeM, BOIMPOCOB COCTOSIHUS OKPY KAIOIIEH cpesbl
U pallMOHAJIbHOTO MCIIOJIb30BaHUSI MPUPOIHBIX PECYPCOB;

- yMeHHe OOOCHOBBIBAaTh MECTO U POJIb 3HAHUM OMOXMMHUM B MPAKTHYECKON JEATEIHHOCTH
JOAEH, pa3BUTUH COBPEMEHHBIX TEXHOJIOTHI; HAXOAUTh U aHAJU3UPOBATh HH(POPMALIHIO;

- CcHnOCOOHOCTh TPUMEHSTH 3HAHUS OWOXUMUM IS aHalu3a  NPUKIAIHBIX TpoOJIeM
XO3SIMCTBEHHOM JICATEILHOCTH,

- CIIOCOOHOCTH K CaMOCTOSITEJIBHOMY  IPOBEICHUIO  MUCCIENOBAaHUN, IIOCTAaHOBKE
€CTECTBEHHOHAYy4YHOI'0 OJKCIIEPUMEHTA, UCIOJIb30BAaHUIO UH(POPMALIMOHHBIX TEXHOJIOTUN IS
pelIeHUs] HAYyYHBIX U TPO(GECCUOHAIBHBIX 3a/1a4;

* nPeOMemHubIX:

— ¢(hOpMHUPOBAHHOCTH MIPEICTABICHHN O MECTe XMMHHU B COBPEMEHHOM HAay4YHOU KapTUHE MHPA;
NOHMMaHHUE POJIM XUMHUHU B (POPMUPOBAHUM KpPYyro3opa M (yHKUMOHAIBHON IPaMOTHOCTH 4YeJIOBEKa
JUTSL pEIIeHUs TPaKTUYECKHX 3a]1a4;

— BJIaACHHUC OCHOBOINOJAraromuMu XUMHUYCCKUMU TOHATUAMH, TCOPUAMU, 3daKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XMMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;



— BJIAACHUC OCHOBHBIMU MCTOAAMU HAYYHOTO IIO3HAHUWA, MUCIIOJIL3YyCMbBIMHU B XHUMHU:
HaOJNIOZICHUEM, OINKMCAHUEM, H3MEpPEHHUEM, OKCIEPUMEHTOM, YMEHHE o00pabdaThiBaTh, OOBICHITH
PE3YIbTAThI NPOBCACHHBIX OIIBITOB U ACJIATh BBIBOJbI; TOTOBHOCTH U CHOCO6HOCTB MMPUMCHATH MCTOJbI
MO3HAHUS MPU PEIICHUH MPAKTHICCKUX 33]1aY;

- C(bOpMI/IpOBaHHOCTB YMCHUA OaBaTb KOJUYCCTBCHHBIC OLICHKU U IMPOU3BOAUTH PACYCTHI I1O
XUMHUYECKHM (pOpMysiaM U ypaBHEHUSM;

— BJIAACHUC ITPpaBUJIaMU TCXHUKHA 6630HaCHOCTI/I IMPpU UCIIOJIb30BAHUU XUMHUUYCCKHUX BCHICCTB;

— c(opMHUPOBAaHHOCTH COOCTBEHHOW IO3HMIIMHM 1O OTHOIICHUIO K XMUMHYECKOW HH(OpMAIIHH,
HOHy‘I&GMOﬁ N3 pa3HbIX HCTOYHHUKOB,

- c(OpMHUPOBAHHOCTH MPEJCTABICHUA O POJIU U MECTe OMOXHMMHUH B COBPEMEHHOW HAy4YHOUH
KapTUHE MHUpa; MNOHUMaHHWE €€ poiu B (OPMUPOBAHUM KpPYyro3opa U (PyHKIHOHAITBLHOMN
TPaMOTHOCTH ISl PEIICHUS NIPAKTUUECKUX 3a/1a4;

- cOpMUPOBAHHOCTh YMEHHH OOBSICHATH pE3yiabTaThl AKCIIEPUMEHTOB, pellaTh
BJIEeMEHTapHbIe OMOXUMHYECKHE 3a/1a4H;

1.5. Kosin4ecTBO 4acOB HA OCBOEHME NMPOrPaMMBbl Y4eOHOMH JUCHHMIJIMHBI:
MakcuMasibHas yueOHas Harpy3ka oOy4varomierocs 111 yacoB, B ToM yucre:
o0si3aTenbHas ayAUTOpHAas yueOHas Harpyska odydatomierocs 74 4acos;
caMoCTosTeNIbHas paboTa o0ydaromierocs 37 4acos.

Bunbr BHEayAuTOPHOI pabOTHI:

— BBINOJIHEHUE JOMANIHUX 3aJaHNM;

— U3y4YCHHE MaTEepPHAaJIOB JIEKIHi1, IO KOTOPHIM OCYIIECTBIISIETCS pyOeKHBII KOHTPOJIB;
— TMOATOTOBKA pedeparoB, TOKIAI0B, HCCIEAOBATEIHCKUX PabOT;

— odopMmiIeHHE OTYETOB M0 MPAKTUYECKUM 3aHITUSM.

Jliist mpoBepKH 3HAHUH CTYACHTOB 110 OKOHYAHUHU U3YYCHUS TEM OCYIIECTBIISCTCS pPyOeKHBIHI
KOHTpoJib. UToroBast popma KoHTpoJIst 2 cemecTp — AudpepeHInpoBaHHbII 3a4eT.



2. CTPYKTYPA U COAEPKAHUE YYEBHOU JUCIHUATLIAHBI
2.1. OPBEM YYEBHOMU JUCHHUIIVIMHBI U BU/IbI YYEBHBIX PABOT

Buj yueOHoi1 padoThl

O0BbeM yacoB

MakcumanbHas yyeOHass Harpy3ka (Bcero) 111
Oos3aTesibHAsE AyIUTOPHAS y4eOHasi HAarpy3ka (Bcero) 74
B TOM 4HcCJIe:

NMPaKTHYeCKHe 3aHATUHSA 10
CamocrosiTesbHast padoTa 00y4awuierocsi (Bcero) 37

Hrorosas arrecranms: 2 cemecTp — 1updepeHIUPOBAHHBIH 3a4eT

2.2. TEMATUYECKHWHA IIJIAH YYEBHOM JUCIATLIAHBI

HanmenoBanue pa3zenoB U TeM

KonnuecTBo ayaAuTOpPHBIX 4acoB
MIpU AHEBHOU opme 00yUueHus

B ToMm uncne

Bcero
MPaKTUYECKHE
3aHATUS
Pa3znen 1. O01masi u HeopraHuyeckasi XUMHS 45
Bgeaenue 1
Tema 1.1. OCHOBHBIE IOHATUA U 3aKOHBI XUMHH 5 2
Tema 1.2. Ilepuogmueckuii 3akoH. llepmomnueckas cucrema 4
J.N.MenpeneeBa u CTpOEHHUE aTOMa
Tewma 1.3.CtpoeHnue BemiecTna 8
Tewma 1.4. Boga. PacTBopbl. DieKTpoiUTUYECKAs] AUCCOLUALIMSL. 5 2
Tema 1.5. Knaccudukamnuss HEOPraHMIECKUX COCAMHEHUN M WX 9
CBOICTBA
Tema 1.6. XuMnueckue peakiuu 5
Tema 1.7. MeTamibl 1 HEMETAJUIbI 8 2
Pazgen 2. Opranuyeckasi Xumusi 29
Tema 2.1. OCHOBHbIE TOHATHUS OPTAHUYECKOW XMUMHUU U TEOPHUSA 3 1
CTPOEHHUSI OPTraHMYECKUX COCAMHEHUN
Tema 2.2. YrieBoaopoabl U KX MPUPOIHBIE HCTOYHUKHI 9 1
Tewma 2.3. Kucnopojacoaep:xaiiyue opraHn4ecKue COeqUHEHUs 8
Tema 2.4. A3oTcoaepkalllie OPraHUYECKUE COCIMHEHUS. 7
[Tonumepst
Tema 2.5. OOo0meHue 3HaHWA 1O OPraHUYECKOW U 2 2
HEOPraHWYECKON XUMUU
Hroro: 74 10
BHeayauTopHasi caMoCTOsITeJIbHAA padora 37

IMoaroroBka HoKIam0B, pedepaToB, MHAUBUTY UTHHBIX
MMPOEKTOB C MCIOJIb30BaHNEM HH(POPMAITMOHHBIX
TEXHOJIOTUU

IIpomesrccymounan ammecmayus 6 hopme oughghepenyuposannozo 3auema

Bcero:

111




2.3. COIEP)KAHUE YYEBHOM JUCHUILIAHBI

Pasznen 1. OBIIASA U HEOPTAHUYECKASA XUMUA

Beenenue

Hayunble METOIbI TO3HAHUS BEIIECTB U XUMHYECKUX SIBIICHUNA. POJIb SKCIIEpUMEHTa U TEOPHUH B
XuMuH. MozennupoBaHue XUMUYECKUX TTPOLIECCOB.

Tema 1.1. OCHOBHBbIC NOHATHS U 32AKOHbI XMMHUH

OcHoBHbIe mNOHATHA XUMHHM. BemectBo. ArtoM. Monekyna. XUMHYECKMH 3JIEMEHT.
Annotponus. IIpocteie u cinoxkHble BellecTBa. KauecTBEHHbIM M KOJTMYECTBEHHBIM COCTAB BEIIECTB.
Xumuueckue 3Haku U (Gopmyibl. OTHOCUTEIbHBIE aTOMHas W MOJIEKYJIsipHas macchl. KommuecTBo
BEIIECTBA.

OcHoBHbIe 3aK0HBI XUMHHM. CTexuoMeTpus. 3aKOH COXpPAaHEHHUS MacChl BEIIECTB. 3aKOH
MIOCTOSIHCTBA COCTABA BEUIECTB MOJIEKYJIIPHON CTPYKTYpPBL. 3aKOH ABOTaipo M CIEICTBUS UX HETO.

PacueTHpie 3amaun Ha HaAXO0XJAEHUE OTHOCUTEIBHOW MOJIEKYJIIPHOW MAaccChl, ONPENEIICHUE
MacCOBOH J0JIM XMMUYECKUX 3JIEMEHTOB B CJI0)KHOM BEILIECTBE.

AnnotponHsle MogUUKAIMK yriepoaa (anmas, rpadur), Kuciopoaa (KHCIOpOI, 030H), 0JI0BA
(cepoe u 6emoe 0710B0). [ToHsATHE 0 XUMHYECKOW TEXHOJIOTHH, OMOTEXHOJIOTUHA U HAHOTEXHOJIOTHUH.

IIpakTyeckoe 3anaTHe Nel

Pacuersl mo xumuueckuM popMyliaM U ypaBHEHUSIM

Tema 1.2. Ilepuoagnueckuii 3axoH. Ilepuognueckas cucrema xummyeckux 3i1ementon [[.A.
MenpesieeBa 1 CTpOeHHE aTOMA

Iepuonuveckuii 3axon .. MenaeaeeBa. OtkpriTue [[.1. MenaeneesbiM [lepunoandeckoro
3akoHa. [lepuoanyeckuii 3akoH B popmynuposke .. Menneneesa.

[lepmonnueckass  Tabouia  XUMHUYECKMX  DJIEMEHTOB —  Tpaduueckoe  oToOpakeHue
NepUoIMYecKoro 3akoHa. CTpyKTypa MEepHOAMYECKON TaONMIbI: MEepHOAbl (Manble W OOJbINHUE),
TPy (TJIaBHAS U TOOOYHAs).

Crtpoenne atoma u nepuoguyveckuii 3axon .. MeHnaeneeBa. ATOM — CJIOXHasi 4acTULA.
Snpo (MpOTOHBI U HEUTPOHBI) U AIEKTPOHHAS 0000uKa. M30TOmBI. CTpOCHHE AIEKTPOHHBIX 000104YEK
ATOMOB JJIEMEHTOB MAaJbIX Nepruoa0oB. OCOOEHHOCTH CTPOEHUS AIICKTPOHHBIX O0OJOYEK aTOMOB
3JIEMEHTOB OOJIBIIMX TEPUOAOB (MEpPEeXOaHBIX 3JeMeHTOB). [lonarue o6 opOutamsx. s-, p- U d-
opOuTATU. DNEKTPOHHBIC KOHPUTYPALIMHA ATOMOB XMMHYECKHUX 3JIEMEHTOB.

CoBpemeHHast pOpMyIUPOBKA MEPUOIUYECKOr0 3aKOHA. 3HAUEHHE MEPHOIMYECKOr0 3aKOHA U
NIEPUOJUYECKON CHUCTEMBI XuMuuyeckux odiaemeHToB JI.MI. MenpaeneeBa mid pa3sBuTUS HAYKM U
MOHUMAaHUS XUMHYECKON KapTHHBI MUPA.

PanunoaktuBHOCTh. Mcmonb3oBaHWE paJMOAKTUBHBIX M30TONOB B TEXHUYECKUX LIEISX.
PenTrenoBckoe u3nmyyeHue 1 ero UCojIb30BaHUE B TEXHUKE M MeIULMHE. MOoJenpoBaHue KaKk METO]T
MPOTHO3UPOBAHUS CUTYallMU HA TPOU3BOCTBE.

Tema 1.3. CTpoenne Bemecrsa

HNonnas xumuyeckasi cBsi3b. Katnonsl, ux oOpa3oBaHHe M3 aTOMOB B pe3ylbTaTe Mmporiecca
OKHUCJICHUS. AHHOHBI, UX 00pa3oBaHUE U3 aTOMOB B pe3yjbTaTe IMpoliecca BocCTaHOBIeHUS. MoHHas
CBS3b, KaK CBS3b MEXJIY KAaTHOHAMHM M AHUOHAMHU 3a CYET DJIEKTPOCTATUYECKOTO MPUTSKEHUSI.
Knaccudukanuss MOHOB: TO COCTaBy, 3HAKy 3apsia, HaJIWYHIO THApPATHOW o00omouku. MoHHBIE
KpucTauinueckue pemerk. CBONCTBA BEIIECTB C MOHHBIM TUIIOM KPUCTALNTMYECKON PEIIEeTKH.

KoBanenTHasi xumMu4yeckas cBsi3b. MexaHnu3Mm 00pa3oBaHMs KOBAICHTHON CBsI3HM (OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIN). DIEKTPOOTPULIATENbHOCTh. KOBalleHTHBIE TOJISIpHAs W HEMOJIApHAs CBS3H.
KpatHoCTh KOBaJIeHTHOHM CBA3U. MoONEKyIsIpHbIE U aTOMHBIE KpUCTAJNIMYECKUE pemeTku. CBOKCTBa
BEILECTB C MOJICKYJIIPHBIMU U @TOMHBIMH KPUCTALNTUYECKUMH PELIETKAMH.

Merannuyeckasi cBsi3b. Meramnyeckas KpUCTaIMYeckas pelieTka U MeTajuinyeckas
XAMHYECKasl CBA3b. PU3NYECKUE CBOMCTBA METAJLIIOB.
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ArperaTHblie COCTOSIHUSI BellleCTB U BOJAOPOJAHAs CBsi3b. TBepmoe, )KUAKOE M ra3zoo0pa3Hoe
coctosiHUS BemecTB. Ilepexon BemiecTBa U3 OJHOTO arperaTHOro COcTosiHUS B Apyroe. Bogoponnas
CBSI3b.

Yucroblie BemecTBa U cMecu. [loHaTre 0 cMecu BeniecTB. |'OMOreHHbIE U T€TEPOTE€HHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCcoBast 0TSl IpUMecei.

[TonsspHocTh CBSI3M HW  MOJAPHOCTH MoJekyJbl. KouneHncamusa. Tekydectb. Bo3sronka.
Kpucramnuzanusa. Xunakue kpucrtaminsl. MuHepansl M TOpHBIE TOPOJbI KaK INPUPOJHBIE CMECH.
OMyYJIbCUU U CYCIICH3HUU.

Tema 1.4. Bona. PacTBopbl. JIeKTPOJUTHYECKAS TUCCOIHAIIAS

Bona. PacrBopbel. PacrBopenue. Boma kak pacTBopuTelb. PacTBOPUMOCTH  BEIIECTB.
HacpineHHble, HEHACHIIICHHbIE, MEPECHIIICHHbIE PACTBOPHI. 3aBHCHUMOCTh PACTBOPHUMOCTH Ta30B,
AKHUJIKOCTEH U TBEP/BIX BEILECTB OT Pa3IMYHBIX (DAaKTOPOB.

MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA.

DJVIEKTPOJIMTHYECKA JHCCONMANUS. DJIEKTPOIUTHl M HEIIEKTPOIUTHI. DJIEKTPOJIUTUYECKAS
nuccouuanus. MexaHu3mbl IeKTPOIUTUYECKON AUCCOIUAINK AJIs BEIIECTB C Pa3jIMYHbIMU THUIAMH
XUMHUYECKON CBSI3U. ['MapaTUpOBaHHBIE M HETMApaTHPOBaHHbIE MOHBI. CTENeHb 3JIEKTPOIUTHUECKOMN
nuccouranuu. CuiabHbIe U clladble 31eKTPOoIUThl. OCHOBHBIE MOJIOKEHUS TEOPUU IIEKTPOIUTHYECKOM
qucconuanuu. Kucinorsl, O0CHOBaHUS M CONM KaK 3JIEKTPOJIUTHI.

PactBopenne kak GU3MKO-XMMHYECKUI Tporiecc. PemeHue 3agad Ha MacCOBYIO JIOJIO
pacTtBopeHHoOro BeuiecTa. [IpuMeHeHre BoJAbl B TEXHUUECKUX LEsX. JKeCTKOCTh BOJIBI U CIIOCOOHI ¢
ycTpaHeHusi. MUuHepallbHbIE BOJIBI.

IIpakT4eckoe 3ansaTHEe Ne2

CocraBreHrue ypaBHEHUN PEakIUidi B MOJIEKYJSIPHONW U HOHHOU popMax

IIpakT4eckoe 3ansaTue Ne3

Peakiinu noHHOro oOMeHa

Tema 1.5. Knaccudurkanusi HeOpraHu4ecKux coeJMHEHU U UX CBOMCTBA

Kucaorsl u ux cBoiictBa. KHUCIOTBI Kak 3JIEKTPOIUTHI, UX KIACCU(PUKALUSA 1O Pa3TUIHBIM
IpU3HAKaM. XHWMHYECKHE CBOMCTBA KHCIOT B CBETE TEOPUU BJIEKTPOJIUTHYECKOW JHCCOLUALNU.
Oco0eHHOCTH B3aMMOJACUCTBUS KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT C METaJUIaMHU.
OcHOBHBIE CTIOCOOBI MOJTYYEHHS KUCIOTHI.

OcHoBanus U UX cBoiicTBa. OCHOBaHMS KaK AJIEKTPOJIUTHI, HX KJIACCU(UKALINS TIO Pa3TUuIHBIM
MpU3HaKaM. XHMMHUYECKHE CBOMCTBA OCHOBAaHUM B CBETE€ TEOPUM DJICKTPOJUTHUYECKOW TUCCOLHAIUU.
PaznoxeHne HepacTBOPUMBIX B BOJIe OCHOBaHMM. OCHOBHBIC CTIOCOOBI TOTYYCHHS] OCHOBAHHIA.

Coim m ux cpoiicrBa. Conu kak 3ieKTpoiauTbl. Conu cpeaHue, KHUCIblEe U OCHYBHBIE.
XVMUYECKU CBOMCTBA COJIEH B CBETE TCOPHH IEKTPOIUTHUECKON aucconuanuu. CriocoObl MOTyIeHHUS
COJIEH.

Oxkcuabpl U ux cpoiictBa. Coneobpasyromme u HecoieoOpasyromue OKcuasl. OCHOBHBIC,
am(pOoTepHble U KHUCJIOTHbIE OKCHIbL. 3aBHCHUMOCTh XapakTepa OKCHJa OT CTENEHU OKHUCIICHHUS
oOpa3yromiero ero Metauia. XMMHYECKHUE CBOMCTBA OKCUIOB. [loiydeHrne oKCHIoB.

[IpaBuna pa3baBiaeHuUs1 CEPHOM KUCIOTHI. Mcronb30oBaHNEe CEPHOM KUCIOTHI B TPOMBIITUICHHOCTH.
Enxue mienoun, uX HCMONB30BAHHE B TNPOMBIIUICHHOCTU. lamieHas W HeramieHass H3BECTb, €€
NPUMEHEHUE B CTPOUTENbCTBE. [ uIc u anedactp, TUICOBAHUE.

Tema 1.6. Xumnuyeckue peakmuu

Kinaccnpukanusi XuMu4ecKux peakunuil. Peakiuu coeuHEHUS, Pa3lOKEHMs, 3aMEILEHUs,
obmena. Karamutuueckue peakumu. OOpaTuMble W HEOOpaTUMBIE pEaKIHMH. DK30TEPMHUYECKHE H
SHJIOTEPMHUYECKHE peakuu. TernoBoil 3pGeKT XuMHUeCKuX peakuuil. TepMoXuMU4ecKrue ypaBHEHUSI.

OKHCINTEIBHO-BOCCTAHOBUTEIbHbIe peaknuu. CreneHp oOkucieHUd. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHOBUTENb M OKHCIEHHE. MeToJ AJIeKTpOHHOro OamaHca IS COCTaBIICHUS
YPaBHEHU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI.
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CxopocTb XuMH4YecKHX peakuuil. [loHATHE O CKOPOCTH XMMUYECKUX pEaKLMH. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKHX PEaKIUi OT Pa3IUYHBIX (PaKTOPOB: MPUPOJBI PEarvpyrollux BeEIIeCTB, HX
KOHIIEHTPALUH, TEMIIEPATypPbl, IOBEPXHOCTH COPUKOCHOBEHUS U HCIIOJIb30BAHMSI KaTaJIN3aTOPOB.

Oo6paTumocTh XUMHYECKUX peakuuii. OOpaTuMbie 1 HEOOpPATUMBIEC PEAKITHH.

[lonatne o0  osmekTponmse.  DIEKTPOJIU3  PACIUIABOB.  DJIEKTPOJIU3  PACTBOPOB.
DJIEKTPOJIMTUYECKOE TMOJydeHrue amoMuHMs. [IpakThueckoe mnpuMeHEeHHe 3iekTpoiusa. Karamms.
HNHruéuropsl.

Tema 1.7. MeTajibl 1 HeMeTAJJIbI

Metasibl. OCOOCHHOCTH CTPOCHHS aTOMOB U KpUCTa/LIOB. DU3MYECKHE CBOMCTBA METAJIOB.
Knaccudukanus MeTaquioB 1O pa3iIMYHBIM  NpU3HAKaM. XHUMHYECKHE CBOWCTBA METAJIOB.
DIIEKTPOXUMUYECKUI PSJl HAPSHKEHUH METAIIOB. MeTalioTepMus.

OOmme crnocoObl monyueHust MetauioB. Ilonarue o wmeramtypruu. [lupomeramryprus,
TUAPOMETAJUTYPIHUsl U dJeKTpomMeTauyprus. CruiaBsl YepHBIE U [[BETHBIE.

Hemetaibl. OCOOEHHOCTH CTpOEHUsI aTOMOB. HemeTaibl — mpocThie BEellecTBa. 3aBUCUMOCTh
CBOMCTB TaJIOTEHOB OT HUX mnojoxkeHus B Ilepumonnueckorn cucreme. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIBbHBIE CBOMCTBA HEMETAJUIOB B 3aBHCUMOCTH OT HUX IIOJOXKCHHUSI B pany
3JEKTPOOTPULATETBHOCTH.

Koppo3ust meTanioB: XuMu4eckas U 3JIEKTPOXUMUYECKasi. 3aBUCUMOCTh CKOPOCTU KOPPO3UU OT
YCIIOBHM OKpy»Karomeh cpenbl. Kinaccupukanus KOppo3Wd METAIOB MO PAa3IUYHBIM IMPU3HAKAM.
Crioco0bI 3a1UTHl METAIOB OT KOppo3uH. CHIIMKAaTHAS POMBIIUIEHHOCTb.

IIpakTnyeckoe 3ansitue Ne4

OO01mue cBOWCTBa METAIIOB

Paznea 2. OPTAHUYECKASA XUMUA

Tema 2.1. OcHOBHBIC MOHATHS OPraHUYECKOH XMMHH W TeOpHsl CTPOCHHS] OPraHMYeCKHX
coeuHEeHu

IIpeamer opranuyeckoit xumuM. IIpuponHble, HCKYCCTBEHHbIE UM  CHUHTETHYECKHUE
opranunyeckue Bemectsa. CpaBHEHNE OPraHUYECKHUX BEIIECTB C HEOPTraHWUYECKUMH.

BanenTHocTh. XMMHYECKOE CTPOEHHE KaK IMOPSAOK COEAMHEHMsS aTOMOB B MOJIEKYJBI IIO
BAJICHTHOCTH.

Teopusi crpoenusi opranuveckux coequHenuii A.M. BbyrtiepoBa. OCHOBHBIE MOJIOKEHUS
TEOPUU XUMHUYECKOTro cTpoeHus. M3omepus u usoMepsl. XuMudeckue GopMyIibl U MOJEIH MOJIEKYT B
OPraHU4YeCKON XUMHH.

Knaccupukanusi opranmyeckux BemlecTB. Kiaccudukanusi BemecTB 1O  CTPOCHHIO
YIJIEPOJHOTO CKeJeTa M HaJuuuio (YHKIHMOHAIBHBIX Tpynn. ['omomorn u romosorusi. Hauama
HoMeHkatypsl [UPAC.

Knaccnpukanma peakumii B opraHmyeckodl xumuM. Peakuum  npucoenvHeHuUs
(ruapupoBaHUsl, TaJIOT€HUPOBAHUS, THUIPOTaIOTEHUPOBAaHUSA, TuApaTanuu). Peaknuu ormiernyieHus
(leruapupoBaHus, JETUAPOTrAJOTEHUPOBaHUA, Jeruaparauuu). Peakunum 3amemenus. Peakuun
M30MepHU3aliu.

[lonartue o cyOctpare u peareHTe. PeakiMu OKUCIEHUS W BOCCTAHOBIICHHS OPTaHUYECKUX
BemecTB. CpaBHEHHE KIAaCCU(UKAIIMK COCTMHEHUHN M KiIacCU(UKAIIUN PEeaKIuii B HEOPraHUYECKOH U
OPraHUYEeCKON XUMHH.

IIpakTnyeckoe 3ansitue NeS

CocraBieHue CTpYKTYPHBIX (OPMYII H30MEPOB

Tema 2.2. YriieBogopoabl M UX NPUPOAHbIEC HCTOYHUKH

AnkaHbl. AJKaHbl: TOMOJOTHUYECKUN PAJl, U30MEPHUS U HOMEHKJIAaTypa ajlKaHOB. XHWMHYECKHE
CBOMCTBa ankaHOB (MeTaHa, »JTaHa): TOpPEHUE, 3aMEIIEHHE, pA3JI0KEHHUE, JETHIPUPOBAHUE.
[IprMeHeHne aJikaHOB Ha OCHOBE CBOMCTB.
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AJIKeHbl. DTWJIEH, €ro TOJy4YeHue (ACTUAPUPOBAHMEM dTaHa, JCMOJUMepHU3aIuei
MOJIMATUJICHA). ['OMOJIOTHYeCcKuil psifi, U30MepHsi, HOMEHKJIATypa aJKEHOB. XUMHUYECKHE CBOMCTBA
STUJICHA: TOpPEHHE, Ka4yecTBEHHbIE peaknuu (oOeciBeunBaHMe OpOMHONM BOJABI U  pacTBOpa
NepMaHraHara Kajius), TuapaTaius, nonuMmepusanus. [IpumMenenue sTuneHa Ha OCHOBE CBOMCTB.

JAuenbl u kayyyku. [loHATHEe O QueHax Kak yriaeBOAOPOAAX C IBYMs IBOMHBIMHU CBS3SIMH.
CornpspkeHHbIE JUeHbl. XUMHUYECKHEe CBOMCTBa OyTaaueHa-1,3 u u3onpena: odeciBeunBaHue OPOMHOMN
BOJIbl U ITOJIMMEpPU3ALUs B KaydyKd. HaTypanbHbBIN U CHHTETHYECKHE KayuyKu. Pe3una.

AJIKMHBI. ATIeTHIICH. XMMHUYECKHE CBOMCTBA alleTUJICHA: TOpPEHHE, 00ecIBeYMBaHNE OPOMHOM
BOJIbI, IIPUCOEIMHEHNE XJIOPOBOOpOAa U ruaparauus. [IpumeHeHne aneTuieHa Ha OCHOBE CBOMCTB.
MexxkiaccoBasi U30MEpHs C aJIKaIUCHAMH.

Apenbl. benzon. Xwumudeckue CBOHCTBa O€H30i1a: TOPEHHE, pPEAKUUU 3aMELICHHS
(ramorenupoBanue, HUTpoBanue). [I[puMeHeHne 6eH30J1a Ha OCHOBE CBOMCTB.

IIpuponHble HCTOYHHUKHU YIJIEBOAOPOAOB. [IpupoaHblil ra3: coctaB, IPUMEHEHHE B KauecTBE
TOIIUBA.

Hedts. CoctaB u nepepadbotka nedtu. [leperonka Hedru. HedrenpoaykTsr.

[IpaBuno B.B. MapkoBaukoBa. Knaccudukamnus u Ha3HaueHHe KaydykoB. Kiaccuduxanus u
Ha3Ha4yeHHe pe3uH. BynkaHuzanus kaydyka.

[Toyuenue aneTuneHa NMUPOIU30M METaHa M KapOUIHBIM criocoboM. Peakius nmonumepuzanuu
BUHWIXJIOpUAA. [[OMMBUHMIXIIOpU U €ro puMeHeHue. Tpumepuzaius aueTuieHa B 0eH307.

[Tonsitue 00 skcTpakiuu. BoccTaHoBieHHE HUTPOOEH30J7a B aHWIMH. [ OMOJIOTMYECKHH psia
apeHoB. Tomnyon. HurpoBanue tonyosa. Tporui.

OcHOBHBIE HaNpaBJIeHNUS POMBILIIEHHOHN NepepaboTKH MPUPOTHOTO rasa.

[omyTHbIit HepTAHOH Ta3, ero nepepadoTka.

[Ipomiecchl TPOMBITIUICHHONW TiepepaboTku HedTu: KpekuHT, pudopMuHT. OKTAaHOBOE YHCIIO
OCH3MHOB M IIETAHOBOE YHUCIO JH3EJBbHOro TOIUIMBa.KOKCOXMMHUECKOEe MPOM3BOJICTBO M €ro
IPOTYKLIHSL.

IIpakTyeckoe 3ansaTHe Ne6

Onpezenenne MOJIEKYISIPHONU (POPMYJTBI YIIIEBOIOPOIa

Tema 2.3. Kuciopojacoaep:kanue oprannieckne coeJuHeHust

Cnuprsl. [lonydyenue sTaHona OpoKeHHEM TIIIOKO3bI M THpaTalei sTuieHa. [ uapokcuibHas
rpynna kak ¢yHKnuoHanbHas. [loHATHE O NpeAenbHBIX OJHOATOMHBIX CHHpPTax. XHUMHUYECKHE
CBOWCTBA 3TaHOJ]A: B3aMMOJACUCTBHE C HATpHEM, OOpa3OBaHHE MPOCTBIX U CIOXKHBIX 3(UPOB,
OKHCJICHHE B anblerul. lIpuMeHenne 3TaHona Ha OCHOBE CBOWCTB. AJIKOTOJIM3M, €r0 MOCIEACTBHS U
IPEAYIPEKICHUE.

I'munepuH Kak MNpeACTaBUTEIb MHOIOAaTOMHBIX cnupTroB. KaudecTBeHHass peakuus Ha
MHOI'0aTOMHBIE CIUPTHL. [IpuMeHenune raunepuHa.

Denos1. Duznyeckue U XMMUYECKHE CBOMCTBA (DeHosa. B3anMHoOe BIIMSIHHE aTOMOB B MOJICKYJIe
¢deHona: B3aMMOCHUCTBUE C THAPOKCHAOM HATpUs M a30THOM kucioTo. Ilpumenenue denona Ha
OCHOBE CBOMCTB.

Aabaeruabl. Ilonstue 00 ampaerupax. AJpAeTHAHAs Tpynna Kak —(yHKIMOHAJIbHAs.
@opManbIerul U €ro CBOMCTBA: OKHMCIEHHE B COOTBETCTBYIOINYIO KHCIIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIMM cnupT. I[lonmydeHue anbIeruzioB OKHUCIEHHEM COOTBETCTBYIOIIUX CIIMPTOB.
[Ipumenenue popmanbaerua Ha OCHOBE €r0 CBOMCTB.

KapoOonoBble kucaorbl. [loHstne o kapOOHOBBIX KucinoTax. KapOokcuibHas rpymma Kak
(GyHKUMOHANbHAA. ['OMONIOrMYECKMH PpAd MpPENeNbHbIX OJHOOCHYBHBIX KapOOHOBBIX KHCIOT.
[Tonmyyenne KapOOHOBBIX KHCIOT OKHCICHHEM allbJeTHUA0B. XHUMHUYECKHE CBOWCTBA YKCYCHOM
KHCJIOTBI: OOIIMEe CBOWCTBA C MUHEpPAIbHBIMM KHCIOTaMH M peakuus stepudpukanuu. [Ipumenenue
YKCYCHOM KHMCJIOTBI Ha OCHOBE CBOMCTB. BbICHINE JKUPHBIE KHUCIOTHI Ha MIPUMEPE MaJIbMUTHUHOBON U
CTE€apUHOBOM.

Cao:xnble 3¢upsl 1 xKupbl. [lomyyeHne cinoxHbIx 3pupoB peakimeit srepuduxannu. CloxHbIe
3¢upsl B IpUpoje, ux 3HadeHue. [IpuMeHeHne cioxKHbIX 3UPOB Ha OCHOBE CBOWCTB.
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Kupst kak cnoxubie 3¢upbl. Knaccudukarms xupoB. XuMUYECKHE CBOMCTBA JKUPOB: THIPOIU3
Y TUJIPUPOBAHUE KUJKUX )KUPOB. [[puMeHeHune upoB Ha OCHOBE CBOMCTB. MbLia.

YrieBoabl. YTIIEBObI, UX KiIacCU(UKAIMS: MOHOCaXapuabl (TIOK03a, PPYyKTO3a), TUCAXAPUIBI
(caxapo3a) u mojmcaxapuIbl (Kpaxmall 1 1eJUTI0I03a).

I'moko3a — BemecTBO C JIBOMCTBEHHOW (DYHKIMEH — aidbAeruaocnupT. XUMHUYECKHE CBOICTBa
[JIIOKO3bI: OKHCIIEHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CHMPTOBOE OpOKEHHE.
[IpumeHeHue II1I0K03bl HA OCHOBE CBOMCTB.

3HayeHUe YIJIEBOJOB B JKMBOM MPHUPOJAE W KU3HU ueloBeka. I[loHsaTHe 0 peakmusx
MOJIMKOHCHCAIIUY U TUPOJIH3a Ha IPUMEPE B3aUMOIIPEBPAIICHHIA: TITFOK03a ——> TIOJTUCaXapH/I.

MeTHioBbIif COIUPT U €ro HCIOJIb30BaHUE B KAueCTBE XHMHUYECKOTO ChIpbsi. TOKCHYHOCTH
METaHOJIa U MpaBujia TEXHUKH OE30MacHOCTH MpH padoTe ¢ HUM. DTHIICHTIIMKOJb U €ro MpUMEHEHHE.
TOKCHUYHOCTh STUJICHTIMKOJIA M TMpaBujiia TEeXHUKH Oe3omacHocTU mpu pabore ¢ HuM.Ilomyuenue
¢eHoNMa ©3 TPOIYKTOB KOKCOXMMHYECKOTO TPOM3BOACTBA M u3 Oenzona.lloankonaeHcanus
dbopmanbreruga ¢ ¢GeHosoM B (peHoOTOPOPMATBICTHAHYI0 CMONY. Ametanbaeru. MHoroodpasue
KapOOHOBBIX KHUCIOT (II[aBesieBasi KUCJIOTa KaK JBYXOCHOBHAsI, aKPHJIOBas KHCIIOTA KaK HelpeeabHasl,
OcH30lHAs KHUCIIOTa Kak apoMaruyeckas).MojodHOKHCIIoe OpOoKeHHE TIIIOKO3bl. KuciaomosiaouHbie
npoaykThl. CunocoBanre kopMoB. HutpoBanue 1emnono3sl. [Tupokcuaus.

Tema 2.4. A3oTcoaep:kammue oprannvdeckue coeaunenus. [loanmepnt

Amunsbl. [Tonstue o0 amuHax. Anudarudyeckue aMUHbI, UX KJIacCU(PUKAIUs U HOMEHKJIATypa.
AHUNMH, Kak opraHmueckoe ocHoBaHue. [lomydyenuwe aHwimHa w3 HUTpoOeH30ma. [IpumeHeHHE
AQHUJIMHA HA OCHOBE CBOMCTB.

AMHHOKHCIOTHI. AMHMHOKHCIOTHI Kak aM(poTepHbie IU(YHKIIMOHATbHBICE OpPTaHHYECKUE
COeIMHEHUsI. XMMHYECKHUE CBOMCTBA AMMHOKHUCIOT. B3aUMOJEHCTBHE CO WLIEIOYaMH, KUCIOTAMH U
JIpyr c Jpyrom (peakuusi mojiukoHjaeHcauuu). llentuanas cBa3p W nonunentuasl. [Ipumenenue
aMUHOKHCIIOT HAa OCHOBE CBOMCTB.

Beaxu. [lepBuunasi, BropiuuHasi, TpeTUYHAsI CTPYKTYPBI O€JIKOB. XMMHUYECKUE CBOWCTBA OEIKOB:
ropeHue, JeHaTypauus, T’UApoIn3, IBETHbIe peakiuu. bruongornueckue GpyHKInN OEIKOB.

IMoaumepsl. benku u nonucaxapuabl Kak OMOMOTUMEPHI.

[Inactmaccel. IlonydyeHue mMOAMMEPOB peakUed MOJMMEPHU3ANMU W MOJUKOHICHCAIINH.
TepmoracTuyHbIe U TEPMOPEAKTUBHBIE TUTacTMacchl. [IpeacraBuTenu miactMace.

Bonokna, ux knaccuduxarus. [lonydenune BojgokoH. OTaenabHbIe MPEACTABUTEIN XUMHUYECKHX
BOJIOKOH.

AMMHOKanpoHoBass  KucioTa. KampoH Kak MpenCcTaBUTENb  IMOJMAMHMIHBIX  BOJIOKOH.
Hcnonb3oBanue ruponn3a 0EIKOB B MPOMBIILIEHHOCTH. [[OMMBUHIIXIIOPH], TOTATETPAPTOPITUIICH
(tedion). Denonodopmanpaeruaabie TwiactMaccesl. Lemnymoua. IlpoMbinuieHHOE TPOM3BOJCTBO
XUMHUYECKUX BOJIOKOH.

Tema 2.5. O0oOmeHne 3HaHUN 1O OPraHUYECKOM M HEOpPraHu4eckod XumuH. OCHOBHBIE
MOHATHSL OPTaHNYECKOW U HEOPTraHUYECKON XMMUU.

IIpakTHyeckoe 3ansaTue Ne7

['eHeTHuecKas cBA3b MEXAY KJIacCaMHM OPraHUYECKUX M HEOPTraHUYECKUX COeTUHEHUN
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Pasgen 3. BUOXUMMUSA

BBenenue

[TonsTHe 0 OMOXMMUHU, KAaK HAYKe O Ka4eCTBEHHOM COCTaBE, KOJUYECTBEHHOM COJICPKAHUH U
npeoOpa3oBaHUAX B MPOIECCE KU3HENEATEIbHOCTH COEIUHEHHM, 00pa3yloluX KHUBYIO MaTEpHUIO.
Uctopus pa3Butus Onoxumuu. Poiab OMOXMMHYECKHMX 3HAHUH B )KM3HM 0oOmIecTBa. bruoxmmmueckue
MPOLIECCHI MPU XJ1e00NeueHN, TUBOBAPEHUH, KBallIeHUU U T.1. KOHCTpyHpoBaHuE MUKPOOPTaHU3MOB
(McKycCTBEHHBIN Oenok, cuHTe3 uHTepdepona). buorexnonorus B 60ppde ¢ TOI0IOM U ACPUIUTOM
SHepruu U cbipbsi. CoBpeMeHHbIE METOJbI HcciefoBaHus B Ouoxumuu. [lepcrieKTUBBI pa3BUTHS
OMOTEeXHOJIOTHH. buoxuMHuyeckre MeTo Ibl MOHUTOPHHTA OKPY)KAIOIIEH CpeIbl.

Tema 3.1. XuMHYeCKHI COCTAaB OPraHu3MOB H oOlIee MOHATHe 00 O0OMeHe BelIeCTB U
JHEePrUH B :KUBOU NPHpPOJe

DneMeHTHBIN cocTaB opranusma. [loHsATHE O TIaBHBIX OMOTEHHBIX dJIEMEHTax. Makpo- u

MHUKPORJIEMEHTbI. 3aKOHOMEPHOCTH PACHpOCTPAHEHUsI AJIEMEHTOB B kHMBOM mpupoze. [lorpeOHoCTh
OpraHM3MOB B XMMHMUYECKHX 3JIEMEHTAaX. XMUMHYECKUN COCTaB OpPraHW3Ma 4eloBeKa. buosornuecku
AKTUBHBIE COCAMHEHHUS, UX POJb B JKU3HH YEJIOBEKAa, )KHBOTHBIX W pacTeHHil. OOMEH BEIIECTB Kak
BaOKHEMIIEE CBOMCTBO )KMBOW MATEPHH.

JdemMoHcTpanus

1. BiusiHue KOHLEHTpaMu MUHEpAIbHBIX COJIEH, paCTBOPEHHBIX B KPOBH, HA COCTOSIHHE
3PUTPOLIUTOB.

2. BrisiBienue ponu Kanbiusi B CBEPTHIBAHUU KPOBH.

Tema 3.2. beaku

Crpoenue u GpyHKuumn 0eJIK0B

Ponp G6enkoB B mocTpoeHUU U (PYHKIIMOHHUPOBAHUU KHUBBIX CUCTEM. AMHUHOKHCIOTHBIN COCTaB
O6enkoB. CrocoOBl  CBS3M aMHUHOKHUCIOT B OenkoBod Mosekyne. CTpykTypa OEIKOBBIX MOJICKYI.
OyHKIMOHATBHAS KiTaccuuKamms OIKOB U XapaKTEPUCTUKA OTJEIBHBIX TPYIIII.

MenTuan!

[Mentuasl. [Ipupoausie nenTHABL, UX GU3NOIOTHUYECKOE 3HAUCHUE
IIpakTnyeckoe 3ansitue Ne§
KauecTBeHHBIC peakuu Ha aMUHOKUCIIOTHL U O€JIKH
IIpakTnyeckoe 3ansitue Ne9
Jenarypanus 6enkoB

Tema 3.3. ®epMeHTBI

CaoiicTBa pepMeHTOB

Pa3znoo0Opasue ¢pepmeHTOB. Paznuunst B cBOICTBaxX ()epMEHTOB M KaTaIU3aTOPOB MHOM HPUPOJIBIL.
Crnenn¢uyHOCTh U MEXaHU3M JelcTBHS (epMeHToB. [loHATHE O CyOCTpPaTHOM M aJUIOCTEPUYECKOM
[EHTpax B MoJieKyle ¢pepmeHToB. [loHsaTre o kohepMeHTax.

3HayeHue (pepMeHTOB B 00MeHe BelIeCTB B OPraHu3Me

AKTUBaTOpHl M MHTHOUTOPHI (epMeHTOB. I[IpOMBINUIEHHOE TMONyYeHHE U TMPAKTHYECKOe
UCTIONB30BaHNE (DEPMEHTOB B MEUIIMHE U XO3SHCTBEHHON IEATEILHOCTH YeIOBEKA.
IIpakTyeckoe 3ansaTHe Nel0
HaGumonenne paciieruieHus epoKcuaa Boopoaa GepMEeHTOM KaTanas3oi
IIpakTyeckoe 3ansaTue Nell
BnusiHue Ha akTUBHOCTH ()epMEHTOB Pa3IMYHBIX (aKTOPOB

Tema 3.4. AT®D

Bbuoaornyeckoe okucjenue u cuHtes AT®

Makpospruueckue coeauHeHus. AIeHO3UHTpU(ochAT KaK YHUBEPCATbHBIA HCTOYHUK YHEPTHUH,
oOecreunBarONIui  MPOIECChl JKU3HEAesATeNbHOCTH. [ uaponus u  cuHte3 AT®. IlpeBpamenue
XUMHUYECKOH 3Heprun B opranuzMe. OCoOOEHHOCTH OMOIOTHYECKOTO OKUCIICHUSI.
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Tema 3.5. Hyk/ienHOBbI€ KHCJIOThI

Crpoenne M (PyHKIHHM HYKJCHHOBBIX KHCJIOT

Hcropust OTKpPBITUST M W3Yy4YEHUsS HYKJIEHMHOBBIX KHCIOT, WX XUMHYECKHI COCTaB.
XapakTepucTUKa MYPUHOBBIX U NMUPUMMIMHOBBIX OCHOBAaHUM, BXOSIIMX B COCTAaB HYKJIEHMHOBBIX
KucaoT. Tunbl HykJIenHOBBIX KucaoT. Pazmumuusa JIHK m PHK mo cocraBy riaBHBIX a30THCTBIX
OCHOBAHMHU, IEHTO3aM, MOJIEKYJSIPHOH Macce, JOKalu3aluu B KiIeTke M (QyHKUusM. [maBHBIN
nocTynaT MoJiekyisipHoit ouonoruu: [JHK-PHK-6emnok u ero passutue.

Bunonornueckas poas [IHK n PHK pa3in4HbIX BH10B

Crpykrypa u ¢yakuuu JHK. Conepxkanne JIHK B opranmsme u jokanu3aius €€ B KIIETKE.
Mopnens Jx. Yorcona nu @. Kpuka. KoMiaeMeHTapHOCTh a30TUCTBIX OCHOBAHMN U €€ 3HAYEHHE JIs
BOCIIPOM3BENICHUS CTPYKTYypbl reHoMoB. Ctpoenune xpomatuHa. Mytanuu B JIHK um dakToper nx
Be3biBatone. PHK, ux xmaccudpukanus (TPHK, pPHK, nPHK, Bupycusie PHK) CpaBHutenbnas
xapakrepuctuka BugoB PHK 1o ux crpykrype u GyHKImIM.
IIpakTyeckoe 3ansaTHe Nel2
Brigenenne JIHK

Tema 3.6. buocunTes 0ekoB

Kon 0eaxoBoro cunresa

Marpuunasi cxema 6uocunresa 6enkoB. Mexanusm 6nocunresa (perwmmkanun) JHK. @epmenTs
u O6enkoBwie pakTopsl, yuacTBytomue B perutnkanun JJHK. Kox 6enkoBoro cunTesa.

JTanbl 0MOCUHTE3a 0eJIKOB

Ortanbl OnocuHTe3a OenkoB. [loHaTHe O TpaHckpumuuu ¥ TpaHcasuu. CTpoeHue pudocom,
tpancnoptaoit PHK (TPHK).
IIpakTnyeckoe 3ansaTue Nel3
Pemenue 3a1a4 o MoyieKyIsipHO OMOIOTHH

Tema 3.7. BuraMuHbI
ButamMuHBbI U KX POJib B 00MeHe BellecTB
OO0mas xapakTepuCTHKAa | KiIacCU(UKAIUs BUTAMUHOB. Mcropust OTKpBITHS U

HCII0JIb30BAHUSI BATAMUHOB. POJIb BUTAMUHOB B MUTAHUH YEJIOBEKA. ABUTAMUHO3bI, TUIIOBUTAMHHO3BI,
TUIepBUTaMUHO3bI. JKupopacTBOprUMbIE BUTAMUHBI X POJb B oOMeHe BellecTB. BoaopacTBopuMmbie
BUTaMUHBI, UX Pojb. [IpUpogHbIE HICTOYHHKN BUTAMHUHOB. Y CJIOBHSI, HEOOXOIUMBIC AJISI COXPAHCHUS
BUTAaMUHOB B NHUILEBBIX MPOAYKTaxX, oBomax u ¢ppykrax. Kparkas xapakrepuctuka BUTaMuHoB A, B,
C, [, E, PP u npyrux. IlpumeHeHrne BUTAMUHOB B MEJIULIMHE U CETbCKOM XO35UCTBE.
IIpakTnueckoe 3ansitue Nel4
KauecTtBeHHbIC peakiiiu Ha BUTAMUHBI

Tema 3.8. YrieBoanbt

Crtpoenue u GQyHKIUM YIJIEBOI0B

Knaccudukanus yrimeBomoB. IIpocTeie yrieBonbl M UX MpeiacTaBuTeNnd (pubo3a, TIIOKO3a,
dpykTo3a, ramakto3a). CnoxxHble yriaeBoasl. Jlucaxapuawsl (caxaposa, JIaKTO3a, MajabT03a).
[onmucaxapuasl, UX CTPYKTypa U MPEACTaBUTENH (TIMKOTeH, KpaxMall, KiIeT4aTka, XuTHH). OyHKIIH
YTJIEBOJIOB.

O0MmeH yriieBoa0B

OOMeH yriaeBoJOB B JKHMBBIX OpraHM3Max. XHUMHUYECKash CYIIHOCTb OHOXUMHUYECKUX
npeBpamieHuii  yrineBogoB  (poTocuHTE3a,  OBIXaHMS, — pa3IM4YHbBIE  BUABI  OpOXKEHUS).
JlelicTBUE 3TaHOJIa HA OPTaHU3M YEJIOBEKA.
IIpakTHyeckoe 3anaTHEe NelS
KadecTBeHHBIE peakIIu Ha YIIIEBOIbI
IIpakTyeckoe 3ansaTHE Nel6
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buoxumuueckue npeBpaileHus yrieBoJ0B B OpraHu3Me YeIoBeKa
Pacuer cyTouHOIf HOpMBI TOTPEOIICHUS YTIIEBOJOB ISl UEIOBEKa.

TeMma 3.9. JIunuanl

MHoroo0pa3ue u 0M0JIOrHYecKOe 3HAYECHUE JTUITHI0B

OOmast xapakrepucTuka u kiaccuduxanus aunuaoB. CTpykTypa U QyHKUMU JuUnunoB. Poib
JUNKAJOB B NOCTPOCHUM Onosiornueckux MmeMmOpas. CTpykTypa U QyHKIUH JIMIIONPOTEMHOB. Menuko-
Ouonornyeckoe 3HAaYCHUE " o0mactu PUMEHEHHS AKHUPOB.

CBolicTBa 1 00MeH JJUNINI0B

OOMeH xupoB. Pacnaj )KUpOB M OKUCIIEHUE BBICIIUX XHUPHBIX KHCIOT. MexaHu3M OMOCHHTE3a
BBICHINX >KUPHBIX KUCIOT. Hapymienust B ooMeHe xupoB. OXUpeHHe U ero MpuyuHbI.

Bocku, ux crpoenue, pyHkuun u npeacraButenu. CtpoeHue U (QyHKIMU CTEPOUIOB.

®ochonununsl. buonoruueckas poiab GochOTUIHIOB.
IIpakTnueckoe 3ansitue Nel7
N3yueHune cBOMCTB KUPOB

Tema 3.10. 'opmoHbI

I'opMoHBbI U X POJib B 00MeHe BelecTB

Knaccudukanus ropmonoB. CrepouaHble TOPMOHBI. MeXaHHM3M JEHCTBUS CTEPOUIHBIX
ropMoHoB. CaxapHblii quabet u ero BUbl. [Ipodre TOPMOHBI, UX CTPYKTypa U MEXaHU3M JEHCTBUSA.
IIpuMeHeHre TOPMOHOB B MEIULIMHE U CEIIbCKOM XO35HCTBE.
IIpakTnueckoe 3ansitue Nel8
KauecTtBeHHbIE peakiiuu Ha TOPMOHBI

Tema 3.11. IIpo01eMbl OMOXMMHYECKOH IKOJTOTHU

AHTpPONOreHHble OMOAKTUBHBbIC BellecTBA M MPOOJeMbl XUMHYECKOr0 3arpsi3HeHUus
ouocgepsl

AHTpOTIOTEHHBIE OMOAKTHUBHBIC BEIIECTBA U MPOOJIEMBI XUMHUUYECKOTO 3arpsi3HEHUsT OMOChEPHI.

DKooruyeckn 0Oe30mMmacHble CIIOCOObI BO3JCHCTBHSA Ha pa3iM4HbIE BHUIBI JKUBOTHBIX, PAaCTEHUH, U
MHUKpPOOPTaHU3MOB.
IIpakTyeckoe 3ansaTHe Nel19
Pemenue skonoruueckux 3aaad
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Tembl pedepaToB, (10KI210B, COOOIIEHUIT), THAMBHIYAJIbHBIX POEKTOB

® bHOTEeXHOJIOTHS U TeHHas UHXXeHepusa — TexHosioruu X XI Beka.

* HanorexHosioruss kKaxk NPUOPUTETHOE HANpPaBJICHUE pPa3BUTUS HAYKM U IPOU3BOJICTBA B
Poccuiickoit deneparumu.

» CoBpeMeHHBIE METOIbI 00€33apaskUBAHUSI BOJIBI.

* AJJIOTpONIHSI METAJIOB.

* Xuzub u nearenpHocth J1.J.Menneneena.

* «[lepuoanueckomy 3aKoHy OyAylIee HE TPO3UT PA3PYIICHUEM. . .»

* Cunre3 114-ro anementa — TpuyMmd poCCHICKIX HUIUKOB-IIEPIIMKOB.

* 3oTomnsl BOOpoOaa.

* Mcnonb3oBaHue paiuOAaKTUBHBIX U30TOMOB B TEXHUYECKUX LIEJISIX.

* PEHTreHOBCKOE U3y4E€HHE U €r0 UCIIOIb30BAHUE B TEXHUKE U MEIULIMHE.

* [I1a3ma — 4yeTBEpTOE COCTOSTHUE BELIECTBA.

* Amop(dHbIe BelecTBa B MPUPOJIE, TEXHUKE, OBITY.

* OxpanHa OKpyxkawleid cpeapl OT XHUMHUYECKoro 3arpsisHeHus. KonmnuecTBeHHbIE
XapaKTEPUCTUKH 3arpA3HEHUS] OKPYKAIOIIEH Cpebl.

* [IpumeHeHne TBepAOTO U Ta3000pazHoro okcuaa yriepona (IV).

* 3ammTa 030HOBOT'O 3KpaHa OT XMMUYECKOTO 3arpsi3HEHHUS.

* I'pyOoaucnepcHbie CUCTEMBI, WX KiacCU(UKAIMA U HCIOJIb30BaHHE B TMPodecCHOHATbHON
JeATEIbHOCTH.

* KocmeTrnueckue renu.

* [IpuMmeHeHNE CYCIIEH3UN U ADMYJIBCUN B CTPOUTEINILCTBE.

* MuHepaJibl 1 TOpHBIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.

* PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

* Boza kak peareHT u cpezia 11l XUMUYECKOTO Ipoliecca.

* )Kuznb u gesrensHocTh C.AppeHuyca.

* BkitaJy 0TEUECTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH IJIEKTPOIUTUYECKON AUCCOLMALINH.

* YcTpaHeHHe )KeCTKOCTU BOJIbI Ha MPOMBIIIJIEHHBIX MPEATPUITHSIX.

* CepHas KHCIIOTa — «XJ1€0 XMMHYECKON MPOMBIIUIEHHOCTH.

* lcnionp30BaHre MUHEPATBHBIX KHCIOT HA MPEANPUATUIX PA3TUIHOTO TIPODUIIS.

* OKCHJIBI M COJIM KaK CTPOUTENIbHBIE MATEPUAIIBI.

* Ucropus rumnca.

* [ToBapeHHas1 COIb KAK XMMUYECKOE ChIPBE.

* MHorONHMKUi KapOOHAT KANBIUs: B IPUPOJIC, B MPOMBIIIIEHHOCTH, B OBITY.

* Peakiiuu ropenusi Ha MPOU3BO/ICTBE U B OBITY.

* BupTyanbHoe MOI€TUPOBaHUE XUMUYECKUX MPOLECCOB.

* DJIEKTPOJIU3 PACTBOPOB JIEKTPOIUTOB.

* DJIEKTPOJIU3 PACIIABOB 3JIEKTPOJIUTOB.

* IlpakTHueckoe mNpuUMEHEHHE  HJIEKTpOJIM3a:  paQUHHpPOBAHHE,  TajJbBaHOIUIACTHKA,
rajabBaHOCTETHsI.

* lcTopus nonyyeHus: 1 MpoU3BOJACTBA ATFOMUHHS.

* DJIEKTPOIUTUIECKOE TIONTydeHHE U pahUHUPOBAHUE MEIH.

* Xuznp u pesrenpHocTh [ [[9BH.

* Pojib METAJJIOB B HCTOPUM YEJIOBEUECKOM HUBUIM3alMuU. VIcTOpUs OT€UeCTBEHHOM

yepHOU MeTautypruv. COBpeMEHHOE METAIUTYPrU4eCKO€e MPOU3BOJICTBO.

* Hcropuss OTEUYECTBEHHOM LBETHOM METAIIyprud. Poib METauioB M CIIaBOB B HAy4HO-
TEXHUYECKOM IIpOrpecce.

» Koppo3sust MeTaioB ¥ CriocoObI 3alIUTHI OT KOPPO3UH.

* lnepTHBIE MK GI1aropoIHbIE ra3bl.

* Poxpaaroiye cojii — TajIoreHbl.
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* cropust BEACKON CIIUYKH.

* lcTopusi BOSHUKHOBEHHUSI M pAa3BUTHUSL OPTaHUYECKON XUMUH.

* )Kuznp u nesrensHocTh A.M.ByTtneposa.

* Butaimsm u ero Kpax.

* PoJib OTE€UECTBEHHBIX YUEHBIX B CTAHOBJIICHUH U PA3BUTUU MUPOBOU OPTraHUUECKOU XUMUHU.

* CoBpeMEHHBIE MPECTABIECHUS O TEOPUN XUMUYECKOTO CTPOEHHS.

* DKOJIOTMYECKUE aCTIEKThI NCIIOJIb30BAaHUS YTIIEBOOPOIHOIO ChIPbSI.

*  DKOHOMMYECKHME AaCHEKThl MEXIAYHAPOJAHOIO COTPYIHHYECTBA IO  HCHOJIb30BAHUIO
YIJIEBOIOPOAHOIO CHIPBS.

* Vctopust OTKPBITHA W Pa3pabOTKU Ta30BBIX UM HEPTIHBIX MECTOPOXKIeHUW B Poccuiickoi
denepauuu.

* XuMHUs yTIE€BOIOPOAHOTO CHIPBS M MOs Oyayias mpodeccus.

* YI1eBOJOPOIHOE TOIUIMBO, €70 BU/IbI U Ha3HAUEHUE.

* CuHTeTHYECKHE KaydyKU: UCTOPUS, MHOTOOOpa3ue 1 NepCreKTUBBDI.

* PesuHoTexHMUECKOE IPOM3BOACTBO U €TI0 POJIb B HAYYHO-TEXHUUECKOM IPOTPECCE.

* CBapo4HOE ITPOU3BOJCTBO U POJIb XUMHUH YIJIEBOJOPOOB B HEM.

* Hedpts ®m ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOAHOTO MEXIYHAPOTHOTO
COTpYAHUYECTBA.

e OpraHn4ecKre BeleCTBa PaCTUTEIbHOMN KIETKH, JOKA3aTeIbCTBA UX HAIMYHS B PACTEHUH.

e Heoprannueckue BellecTBa KJIETOK pacTeHUi. JlokasaTenbCTBa HX HaIW4Ms U POJIU B
pacTeHun.

® b1o-, Makpo-, MUKPO3JIEMEHTHI U UX POJIb B )KU3HU OPraHU3MOB.

e [[pakTHyeckue AOKa3aTeNIbcTBa OOpa30BaHUsS OPraHWYECKUX BEIIECTB B PACTEHUU  ITyTEM
dorocunTe3a. IloBbllieHHEe NPOAYKTUBHOCTH (POTOCHHTE3a B HCKYCCTBEHHBIX HSKOJOTHYECKHX
CUCTEMAX.

e JKene30 u Mellb B OpraHu3Max Mx poJib B SJHEPIeTUKE KIIETKH.

¢ O meramiax u pepMeHTax.

e OOTOCHHTE3 I1a3aMU XMMHKA.

¢ )Kerne30 u npoiiecchl AbIXaHUS B )KUBBIX OpraHU3MaXx.

e X¥MHS U KOCMETHKA.

e IIcKkycCTBEHHas MMHUILA: 3a U IPOTUB.

e [lonp3a 1 Bpell XpyCTALIUX CYXapHUKOB.

® MOXHO JI1 UCTIOJIB30BaTh ACIIUPUH KaK KOHCEPBAHT?

¢ BuTaMHUHBI — CIyTHUKH 3I0POBbS U PAOOTOCIIOCOOHOCTH.

e [[pupoHbIe UCTOYHUKU BUTAMUHOB.

e MUTOXOH/APUHU KaK DHEPreTUYecKue CTaHIMM KieToK. CTaJuu SHepreTM4eckoro oOMeHa B
Pa3JIMYHBIX YaCTSAX MUTOXOHAPHUH.

e Ctpoenne 1 PyHKITUU prOOCOM M MIX POJIb B OMOCHHTE3€E OeKa.

e Snpo Kak WLEHTp YyOpaBICHUS JKU3HEACATEIBHOCTBIO KIETKH, COXPAHEHUS M Iepenadu
HACJIEJCTBEHHBIX MPU3HAKOB B MOKOJICHUSIX.

e BiiisiHue okpyKarolen cpeail U €€ 3arpsi3HEHUs Ha pa3BUTHE OPraHU3MOB.

e BiiusiHue KypeHus, ynoTrpeOyieHUs alKorojii U HapKOTHKOB POJIUTENSIMH Ha 3MOpHOHAIbHOE
pa3BuTHe peOeHKa.

e Hacnencreennas undopMmanus u nepeiada ee 13 MoKOoJCHHsI B OKOJICHHUE.

® bruoXUMHS — XUMUS KU3ZHH.

e [IpakTnyeckoe ucnons3oBanue JJHK-rexnonoruii.

o CoBpeMEHHBIC METO/IbI UCCIICIOBAHUS B OMOXUMHUH.

¢ brorexHosorus B 60pp0e ¢ rooaom.

e buoxuMHr4ecKkue OCHOBBI PALIMOHAIBHOTO ITUTAHHUS.

2.4. IEPEYEHDb IPAKTUYECKHWX 3AHATUIA
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Ne TeMEI

HaumenoBanue 3aHsaTHA

Komn-Bo yacoB

Tema 1.1 Pacuersl mo xumMuueckum GopMysiam U ypaBHEHUSIM 2
Tema 1.4 CocraBieHue YpaBHEHUW peaklUid B MOJIEKYISIPHOM W HOHHOU 1
dopmax
Tema 1.4 Peakuuu nosHoro oomena 1
Tema 1.7 OO01Ire CBONCTBA METAILIOB 2
Tema 2.1 CocraBneHue CTPYKTYPHBIX (JOPMYIT H30MEPOB 1
Tema 2.2 Onpenenenne MOJIEKYISIPHONU (POPMYJTBI YIIIEBOIOPOIa 1
Tema 2.5 I'eneTnueckas CBSI3b  MEXIY  KJaccaMM  OpPraHUYECKUX U 2
HEOPraHWYECKUX COCTMHEHUN
Tema 32 KauecTBeHHEBIC peakiy Ha aMUHOKUCAOTEL U Oenxu ]
Tema 3.2 Jlenatypanus 0eJIKoB 1
Tema 3.3 HaGmronenue pacmieruieHus mepokcuaa Bojaopoja (pepMeHToM
KaTajia3ou
Tema 3.3
Brnusinue Ha akTUBHOCTH ()EPMEHTOB PA3IUYHBIX (PAKTOPOB
Tema 3.5 Beigenenne JIHK
Tema 3.6 Pemenue 3amau mo MoJieKysipHOM OMOIOTHH
Tema 3.7 KavecTBeHHBIE peakliiy HA BUTAMUHBI 1
Tema 3.8 KauecTBeHHBIE pEaKIMU HA YIIIEBOIbI 1
Tema 3.8 buoxuMuueckue npeBpamieHus yrieBoJ0B B OpraHu3Me YeloBeKa 1
Tema 3.9 N3ydeHue cBOICTB KHUPOB 1
Tema 3.10 KavecTBeHHBIE peakiy HA TOPMOHBI 1
Tema 3.11 Pernrenuie Dkooruueckux 3amad 1
22
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3.XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJIBHOCTH

CTYJAEHTOB

Conep:xanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BH/IOB JeATEJIbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

O0mast HeopraHu4ecKkasi 1 OpraHnyecKasi XuMmsi

Baskneiinime
XHUMHYEeCKHE MOHSATHS

YMeHue 1aBath Ompe/esieHue U ONepPUpOBaTh CIEAYIONTUMU
XUMHYECKIMH TOHATUSIMH: BEIIECTBO, XUMHYECKHH SJIEMEHT,
aTOM, MOJIEKYJa, OTHOCHUTEIbHBIC AaTOMHAs M MOJEKYJIsIpHas
Macchl, HWOH, QJUIOTPONHs, W30TONbl, XHUMHYECKass CBS3b,
AIIEKTPOOTPHUIATETILHOCTh, BAJIEHTHOCTh, CTEMEHb OKHCICHUS,
MOJIb, MOJISIPHAs Macca, MOJSIPHBIA 00BEM Ta3000pa3HbIX
BEIIECTB, BEIICCTBA MOJIGKYJSIPHOTO H  HEMOJEKYJISPHOTO
CTpOCHUH, pacTBOpHI, ANEKTPOJIUT U HEDJICKTPOIIUT,
AIIEKTPOJIUTHIECCKAS JTUCCOLIAAIINS, OKUCIIUTEITh u
BOCCTAaHOBUTEINIb, OKHCJICHWE H BOCCTAHOBJICHHE, TEIIOBOM
ekt peakiud, CKOPOCTh XHWMHUYECKOW peakluu, KaTajus,
XMMHYECKOE PaBHOBECHE, YIIIEPOJIHBIN CKeleT, (QyHKIIMOHATbHAS
rpynmna, u30MepHsi, TOMOJIOTHS

@opMyIUpOBaHUE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB U
IIOCTOSIHCTBA COCTABA BELIECTB.

YcraHOBKAa ~ IPUYHMHHO-CICICTBEHHOM  CBSI3M  MEXKIY
COJIepKaHNEM 3TUX 3aKOHOB U HAaNHMCAaHHEM XMMHUYECKUX (OopMyl
Y YpaBHECHUH.

VYcTaHOBKa 3BOJIIOLMOHHOM CYIIHOCTH MEHICIIEEBCKON U
COBpPEeMEHHON (HOpMYyTUPOBOK Tepuoanueckoro 3akona J[. U.
Menneneesa.

OObsicHeHHE (buzmIecKoro CMBICITa CHUMBOJIUKH
NEePUOANYECKONH TaOmuIbl XuUMU4Yeckux dnemeHtoB J[. .
MenneneeBa (HOMEPOB AJIEMEHTA, NIEPUO/IA, TPYIIIBI) U YCTAaHOBKA
IPUYMNHHO-CIEICTBEHHON CBSI3M MEXJy CTPOCHHEM aromMa u
3aKOHOMEPHOCTSIMH ~ W3MEHEHUsT  CBOMCTB  JJIEMEHTOB U
00pa30BaHHBIX UMU BEILECTB B MEPUOJIAX U TPyIIax.

XapakTepucTuKa 3J€MEHTOB MaJlbIX U OOJIbLIMX IEPUOJIOB
110 ux nosioxkeHuro B Ilepuoguyeckon cucreme JI. . Menneneesa

OcHOBHbBIE 3aKOHBI
XUMHH

OcHoBHBIE Teopuu
XUMHH

YcraHoBKa 3aBUCUMOCTH CBOMCTB XMMHYECKHX BELIECTB OT
CTPOEHHS aTOMOB 00Pa3yIONIUX UX XUMUYECKUX IEMEHTOB.

XapakTepUCTUKa BAXKHEUIIMX TUIIOB XMMHUYECKUX CBSI3EU U
OTHOCHUTEJIBHOCTH 3TOW THUITOJIOTHH.

OO0BsICHEHNE 3aBHCUMOCTH CBOMCTB BEIECTB OT UX COCTaBa
U CTPOCHUS KPUCTALITUYECKUX PELIETOK.

DopmyIHpOBKa OCHOBHBIX MOJIOKEHU I TEOpUHU
ANEKTPOJIUTUYECKON JUCCOLMALUM W XapaKTEpUCTHUKA B CBETE
9TOM TEOPHUM CBOMCTB OCHOBHBIX KJACCOB HEOPTaHUYECKHUX
COEMHEHU M.

DopmyIHpOBKa OCHOBHBIX MOJIOKEHU I TEOpUHU
XUMUYECKOTO  CTPOCHMSI ~ OPraHMYECKMX  COCAMHEHUH U
XapaKTEPUCTUKA B CBETE ITOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
OPraHNYEeCKUX COCIUHEHUMN
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Ba:kHeiinme BeniecTna
U MaTepuaJjbl

XapakTepucTHKa COCTaBa, CTPOCHHUSI, CBOMCTB, MOJYy4YCHUS U
npuMeHeHus BakHermmx MetaiioB (IA u Il A rpymm, antoMuHus,
JKene3a, a B €CTECTBEHHO-HAydyHOM mpoduiie M HEKOTOphIX d-
AJIEMEHTOB) U UX COEANHEHUH.

XapakTepucTHKa COCTaBa, CTPOCHHUSI, CBOMCTB, MOJY4YCHUS U
npuMeHeHus BaxkHeimux HemetamuioB (VIII A, VIIA, VIA rpynm,
a Takke azota u Gocdopa, yriaepoaa U KpeMHHUs, BOAOPOIA) U UX
COCIMHECHU.

XapakTepucTHKa COCTaBa, CTPOEHHUSI, CBOMCTB, MOJY4YCHUS U
NPUMEHEHUS BaXKHEUIINX KJIACCOB YTIEBOJIOPOAOB (AJTKAHOB,
[IMKJIOAJIKAHOB, aJKECHOB, AJIKWHOB, apeHOB) M WX Hauboee
3HAYMMBIX B HAPOJHOXO3SIICTBEHHOM TUTaHE TIPEICTABUTEICH.

AHaNornyHasi XapakTepUCTUKA BaXKHEUIIINUX MPECTaBUTEIEH
JIPYTHUX KJIACCOB OPTaHMYECKUX COCTUHEHHI: METaHOJIA ¥ 3TAHOJIa,
CJIOKHBIX 3(PHPOB, KUPOB, MBLI, aJTbACTUIOB ((HOPMAITBIACTHUIOB 1
areTanbIeru/a), KeTOHOB (ameToHa), KapOOHOBBIX KHCIOT (YKCYyC-
HOM KHCJIOTBI, 1711 €CTECTBEHHO-HAYYHOr0 MPpOodUIs mpeacTaBuTe-
Jed JIpyrux KJIacCoB KHUCIOT), MOHOCaxapuaoB (TJIIOKO3bI),
aucaxapusioB  (caxapo3bl), TMOJHMCAaXapuaoB  (Kpaxmajia H
LEJUTION03b1), aHWINHA, AaMUHOKHUCIIOT, OEJIKOB, UCKYCCTBEHHBIX U
CUHTETHYECKHUX BOJIOKOH, KAY4YyKOB, TIACTMACC

XuMHYEeCKHIl S3BIK H
CHMBOJINKA

Hcnonp3oBanne B yueOHOH W mpodeccuoHaIbHOM
JEATEIbHOCTH XUMHUECKUX TEPMUHOB U CUMBOJIUKH.

Ha3Banue wu3y4eHHBIX BEIIECTB MO TPUBHAIBHOM WIIH
MEXIYHAPOJAHOW HOMEHKJIAType W OTpPaXEHHE COCTaBa ITHUX
COCIMHEHUH C MOMOIIBI0 XUMHUECKUX POPMYIL.

OTpakeHre XMMUYECKUX MPOIECCOB C MOMOIIBIO YPaBHEHUH
XAMHYECKHUX peaKkui

XuMHYecKHe peakunuu

OOnbsicHeHHE CYLIHOCTH XUMHUYECKHUX ITPOLIECCOB.
Knaccudukanms  XUMMYECKMX  peakIMii MO  pa3iu4YHBIM
IIPU3HAKAM: YUCILY U COCTAaBY NPOJYKTOB U PEATE€HTOB, TEILIOBOMY
abdekry, HampaBieHHio, ¢asze, HAUIMYUIO KaTaau3aropa,
U3MEHEHMIO CTENEHEHl OKHUCIEHHsS JJIEMEHTOB, 00pa3yrolux
BEIIECTBA.

VYcTaHOBKa MPU3HAKOB OOLIET0 M Pa3iIMYHOrO B THUIIOJIOTUU
peaKLui 111 HEOPraHUYECKON U OPraHUYECKON XUMUH.

Knaccugukanus BemecTB M INPOLECCOB C TOYKH 3PEHUS
OKHCJIEHUS-BOCCTaHOBJIEHUS. COCTaBIEHUE YPaBHEHUN peakuil

C MIOMOUIBIO METOJ1a JIEKTPOHHOTO OasiaHca.

OOBbsicHEeHHE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOU peakiuu
U MOJIOKEHUS] XUMHYECKOr0 PABHOBECHSI OT Pa3InYHbIX (PaKTOPOB

XuMunuyeckui BrinonHeHne XMMHUYECKOTO OJKCIEPUMEHTA B IIOJHOM
IKCIIEPUMEHT COOTBETCTBUM C IIPAaBUIAMU OE€30IaCHOCTH.
Habmogenue, ¢ukcanuss u  OmUCaHHWE  pe3yabTaTOB
IIPOBEJEHHOTO JKCIIEPUMEHTA
XumMuyeckas [IpoBeneHne  caMOCTOSATEIBHOTO  IOMCKA  XUMUYECKOH
uHpopManus UHPOpPMALIUM C  HCHOJB30BAHMEM  PA3JIMUYHBIX HCTOYHHKOB

(Hay4IHO-TIOMYJISIPHBIX M3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB NHTEpHETA).

Hcnonb3oBanue KOMIIbIOTEPHBIX TEXHOJIOTUI JUTS
00paboOTKM W Tmepenayn XUMHUYeCKoW uWHMOpMaIluu ©u - ee
MPEJICTABICHUS B Pa3JIMYHBIX (hopMax
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Pacuernl mno YcraHoBKa  3aBUCUMOCTH ~ MEXAY  KA4eCTBEHHOM U
XUMHYeCKUM (GopMyJiaM M | KOJMYECTBEHHOH CTOPOHAMH XUMHUYECKUX 00BEKTOB H MPOLIECCOB.
YPaBHEHUAM Pemenne pacueTHbIX 3aad MO XUMHUYECKUM GopMyliaM H

YpaBHEHUAM
Ipodunabuoe U OObsicHEeHHEe XMMHMUYECKUX SIBICHUH, TMPOUCXOMAAIIUX B

npogdeccuoHAIBHO 3HAYMMOE
coJepiKaHue

npupoze, OBITY U Ha IIPOU3BO/ICTBE.

OnpeneneHre BO3MOXKHOCTEH MPOTEKAHUS XUMHYECKUX
MpPEBPAICHUI B Pa3IMYHbBIX YCIOBUSX.

CobutoieHne mpaBuil KOJIOTHYECKH TPAMOTHOTO MTOBEACHUS
B OKPYXKarOLIEH Cpere.

OneHka BIMSHUS XUMUYECKOTO 3arpsi3HEHUs OKpYXKarollen
Cpenbl Ha OpraHU3M YE€JIOBEKA U JPYTUe )KUBbIE OPTaHU3MBI.

Colmroienre mpaBmil 6€301acHOTO OOpPAIIEHUS ¢ TOPIOYHNMHU
Y TOKCHYHBIMH BEIIECTBAMH, TA00OPATOPHBIM 000PYIOBAHUEM.

[ToaroToBKa pacTBOpPOB 3aJaHHON KOHIIEHTPAllUU B OBITY M
Ha IIPOU3BOJICTBE.

Kputnueckast  omeHka  JOCTOBEPHOCTH
nH(}OpMaIIH, TTOCTYMAIOMIEH U3 Pa3HBIX HCTOYHUKOB

XUMHUYECKOU

OCHOBBI OMOXUMUH

BBenenue

O3nakomiieHHE ¢ OHATHEM Omoxumus. OnpeneneHue pou
Oomoxumun (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM

KapTHUHBI
MHpA U MPAKTUYECKOUN AEATEILHOCTH JIIOACH.
OOydeHne TmpaBWIaM TEXHUKH  OE30MACHOCTH  MPHU

MMPOBCACHNHN XUMHNYCCKUX SKCIICPUMCHTOB.

Paznen 1. Xumuyeckuii COCTAaB OPraHu3MoOB M o0lee MOHATHE 00 00MEeHe BelleCTB U

JHEPruu
XuMHYEeCKHH  cOCTaB N3yuenue XUMHUYECKOTO cocTaBa OpraHu3MOB.
OPraHu3MoOB " oomee | O3HAKOMIIEHUE C TIOHSITHEM «OOMEH BemecTB». DopMHUpOBaHUE

NnoHsTHE 00 00MEHe BelecTB
U SHePruu

YMEHHSI IPOBOJIUTH CPABHCHUE XMMHUYCCKON OpPTraHU3allid KHUBBIX
1 HEXXUBBIX OOBEKTOB,

OOBSICHATL 3HAUEHHWE XHMHYECKMX DJIEMEHTOB, OCHOBHBIX
HEOPTaHWYECKUX W OpPraHWYECKUX COCAMHEHUH B KIETKE,
MPUBOJUTL TMPUMEPbl XUMHUYECKHX PEaKIMHA IUTACTHYCCKOrO |
HHEPreTHUECKOro 0OMEHa BEIIECTB.

Pa3zgen 2. Beakmu

2.1. Crpoenne u pyHKINH
0eJIKOB

[lonyyenne mpencTaBieHUss O CTPOCHUH  OEIKOBOM
MOJIEKYJIbl (Ie€pBUYHAs, BTOPUYHAs, TPETUYHAs, YeTBEPTHUYHAs
CTPYKTypa O€NKOB) M QYHKIHIX OCIKOB.

®opmupoBaHue YMEHHUS OIIpEeACIIATh Oenku B
OMOJIOTUYECKHUX KHUJKOCTSX, IPOBOJUTh KaUECTBEHHBIC PpEaKINH
HAa AaMUHOKHCIIOTBI U OCJIKH.

2.2. llenTuanl

Ilentuner.  IIpuponHsie
NENTUBI, ux
($u3nOIOrHUECKOE 3HAYCHHUE.

[Tomyuenue MIPEJICTaBICHHUS 0 MENTHIAX 51
(U3NOTIOTMUECKOM 3HAYEHUHU MPHUPOAHBIX IENTHIOB, O IMpoIecce
JIeHATypaluu OEIKOB.

Paznea 3. depmeHTHI

3.1.
¢depmenToB

CsoilicTBa

[Tomyyenue npeacraBiaeHus o pa3HooOpa3un GEepMEHTOB, UX
IIPUPOJE U POJIM B KIIETKE, CBOMCTBAX U MEXaHU3Max JACUCTBUS.
PopmMuUpOBaHUE YMEHHUS IPOBOJUTh CPABHUTEIIbHBIN aHAJIN3,
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JeNaTh  BBIBOJABI HAa  OCHOBE  PE3YJbTaTOB  XMMHYECKHX
OKCIIEPUMEHTOB.
3.2 3nayenue ¢epMeHTOB B [lomyyenue mnpencraBieHHs O MEXaHU3ME  JIEHCTBHS

o0MeHe
OpraHusme

BEIIEeCTB B

(depMEeHTOB, aKTHBAaTOpax W MHrUOMTOpax (HhepMEHTOB, Crocobax

HOJTYYCHHS U TPAKTUIECKOM 3HAUYCHUU (PEPMEHTOB.
dopmupoBaHue YMEHUs OOBSICHATD pe3yJbTaThI

XMMHYECKUX 3KCIIEPUMEHTOB HA OCHOBE MOJYYEHHBIX 3HAHHH.

Paznea 4. ATD

4.1. Buojgornueckoe
okucjaenue u cuure3 ATD

[lonmyyeHue mpencTaBieHUl O CTPYKType M OMOJIOTHYECKON
pomm  AT®, »ramax »HepreTuyeckoro oOMeHa B  KIETKE,
B3aMMOCBSI3H JIBIXaHUS U OPOKEHHUS.

dopmMuUpOBaHHE YMEHHUS [J€NaTh
IIOJIyYEHHBIX 3HAHMH, IPOBOAUTH
IIPOLIECCOB FOPEHUS U IbIXaHUSI.

BBIBOJBI HA OCHOBE
CPABHUTENIbHBIA  aHAIU3

Pazgea S. HykiienHOBBIE KHCJIOTBI

6.1. Crpoenue u pyHKIUM
HYKJEHHOBBIX KHCJIOT

N3yuenune ctpoeHust 1 PyHKITUN HYKJICHHOBBIX KHCIIOT.

®opMHUPOBAHUE YMEHUSI TPOBOJIUTH CPABHUTEIbHBIN aHAIIN3
0eTKOB M HYKJIEMHOBBIX  KHCJIOT, pelarh 3afadyd 10
MOJIEKYJISIPHOM OMOJIOTHH.

6.2. buonormueckass poJb
JHK wu PHK pa3iandHbIx
BH/I0B

[onyuyenne mnpencrasienuss o ¢yakmusx JHK u PHK
Pa3IUYHBIX BUJIOB.

@®opMUpOBaTH  YMEHHE  COCTaBJIATH  CPAaBHUTEILHYIO
xapaktepuctuky JIHK m PHK, BugoB PHK mo ux crpykrype u
(GYHKLIMSAM; KA4eCTBEHHOTO OMNPEACICHHUS MPOAYKTOB THUIAPOJIN3A
PpUOOHYKIICOTIPOTEHHOB.

Pa3zgen 6. Buocunres 0ej1koB

7.1. Kox 0e1KOBOIo CHHTE3a

dopMHupoOBaHHWE 3HAHWK O MAaTPUYHON cxeMe OHMOCHMHTE3a
0enkoB, MexaHu3Me Ouocunresa (perutukanuun) JJHK.

7.2. JTankl omocuHTe3a

0€JIKOB

N3yuenune sTanoB OMOCHHTE3a OEITKOB.

DOpMHUpPOBAHUE YMEHUH IOCTPOCHUS CXEMBI
Oenka, OOBSICHEHHUS B3aUMOCBSI3U CTPOCHUS U
tpa"cnoptHoil PHK.

OuocuHTEe3a
byHKIMHA

Pa3znen 7. BuraMuHbI

7.1. ButamMMHBI 1 HMX POJIb B
o0MeHe BelecTB

[Tomydyenue mnpencTraBiIeHH O OHOXUMHUYECKOH pOIU |
MMpUPOAHBIX HCTOUYHHUKAX BUTAMUHOB.

®opMupoBaHUE YMEHUS MPOBOAUTH KaueCTBEHHBIE PEAKIIUU
Ha BUTaMUHBbI

Pa3nen 8. Yriaesoanl

8.1. Crpoenne u ¢yHKIUM
YIJIEBO/I0B

3HaKOMCTBO € KJaccu(UKalue, CTpoeHueM U (PyHKIUSAMH
YTJIEBOJIOB.

dopMHUpOBaHUE YMEHHUS MPOBOIUTH KAYECTBEHHBIE PEaKLIUU
Ha yTJICBOJBI.
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8.2. O0MeH yri1eBO10B

[Tomydenue mnpencraBieHuss 00 OOMEHE YIJIEBOJOB U
JEHCTBUM 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

dopMHUpOBaHUE  YMEHHS  OMNPENENATh  C
XUMHNYCCKUX peaKLII/Iﬁ YIJICBOJbBI B MMIICBBIX MPOAYKTAX.

IIOMOIIBIO

Pa3zgen 9. JIunuabl

9.1. MHuoroodpa3ue U 3HAKOMCTBO ¢ KJaccupuKaluen, CTpyKTypol, CBOMCTBaMU U
OmoJioruveckoe 3HaYeHHe | YHKIHMSIMH JTUTUA0B, UX OMOJIOTHYECKOU POJIBIO.
JIMTIMI0B
9.2. CBoiictBa U 00MeH [TomyueHnue mpencTaBieHHs] O OOMEHE YKUPOB, CTPOCHUH U
JIMTIMI0B (GYyHKLHAX BOCKOB, CTEPOUIOB, (hochonUmumoB.

Pa3nes 10. 'opMoHBI B HX PoJIb B 00MeHe BelleCTB

10.1. 'opMoOHBI M HUX POJIb B
o0MeHe BellecTB

[TomydeHue mpeacTaBIeHHs] O TOPMOHAX, UX KIacCH(pUKAITII
nu 6HOHOFHH€CKOﬁ pO.HI/I, (0] HpI/IMeHeHI/II/I FOpMOHOB B MCAUIINHE U
CEJILCKOM XO3SHCTBE.

Pasznea 11. IIpobiiembl 0MOXMMHUYECKO IKOJTOTHHU

11.1. AHTpPONOreHHbIe
OHOAKTHBHBIC BellecTBa M
npoo6JjieMbl  XMMHYECKOI0
3arpsizHeHus Onocgepbl

[Monydenne  mpexacraBieHus 00 AHTPOITOTEHHBIX
OMOaKTHBHBIX  BEIIECTBAX W  mpobiemMax  XHMHYECKOTO
3arpsi3HEHUST  OMocdephl; PKOJIOTHYECKH O€30IacHBIX CIoco0ax
BO3JICHCTBUS HAa pa3lUYHbIE BUIBl JKUBOTHBIX, PACTCHUU, U
MHUKPOOPTaHU3MOB.

dopmMupoBaHWe  yYMEHHUS  aHAJIU3UPOBATh  MPUYUHBI
XUMHYECKOTO 3arpsi3HeHHsI Onocdepsl M OmpeaesiTh BO3MOXKHbBIE

IyTU CHUKEHUS MMOCIEACTBUI HA OKPYKAIOLIYIO CPENY.

4. YCJIOBUSA PEAJIU3AIIMU ITPOTPAMMBI YYUEBHOM TV CHUIIIMHBI

4.1. TpeboBaHUsI K MUHUM

Peanuzanuss mporpaMmbl

JUCIUIIIINH.

ATbHOMY MaTepHabHO-TEXHHYECKOMY 00€CIICYCHHTIO
TpeOyeT Hamuuue ydeOHOro KaOWHETa eCTECTBEHHOHAYYHBIX

O6opynoBanue yueOHOTO KaOuHeTa:
- MOCAaJOYHLIC MCCTA IO KOJIMYCCTBY 06y‘-IaIOH_II/IXC$I.
- pabouee MeCTO TpernoaBaress,

- JOCKa MIKOJIbHAas

- HC‘I&THI)IC/SJICKTPOHHBIC ACMOHCTpallMOHHBIC IoCcoOusI.

- yueOHO-METOIUYECKHE

MOCOOMS B 3JIEKTPOHHOM/TICUaTHOM BHJIE

- Komnerotep: Intel Pentium 3.06Ghz 4gb 512Gb+monuTop: Benq FP531,
-MynpsTuMenuitablil mpoektop: Epson eb-x14g
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4.2. UndopmanuonHoe obecrnevyeHue oOydeHusi. IlepedeHb pexoMeHIyeMbIX Y4eOHBIX
u3aanuil, UHTepHeT-pecypcoB, 10MOJTHUTEIbHOM JTUTEPATYPHI.

OcHoBHas1 iuTEparypa:

1.  Meroauyeckoe mocoOMe Ui CaMOCTOSATENBHOW padOThl MO Y4eOHOH IUCIMILIMHE
«Xumusy /coct. N.I1.LEBrykoBa. — CII6.:. CII6KT, 2016.

2.  boromonosa, N.B. Heopranuyeckas xumusi: yuebHoe mocobue st crya. yupexa. CI1O/
N.B.boromornoga. - M.: Ansdpa-M, THOPA-M, 2016.

3. HBanos, B.I'. Heopranunueckass xumusi: Kpatkuii Kypc: yueoHoe nocodue / B.I'. ViBaHoB,
O.H. T'eBa. - M.: KYPC: UH®PA-M, 2014.

4.  WBanos, B.I'. Oprannyeckast XumMusi: KpaTKuii Kypc: yuebnoe nocooue / B.I'. IBanos, O.H.
I'ea. - M.: KYPC: UHOPA-M, 2015.

5. HBanos, B.I'. OcHoBbl xumun: yue6nuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: UH®PA-
M, 2014

6. Ayspman, TJI. OcHoBbl Ouoxumum: yuebHoe mocodbue / T.JL.Ayspman,
T.I'.I'enepanosa, I .M.CycnstHok. — M.: UTHOPA-M, 2017.

7. Buonorus: yueOHUK U mpakTukyM Uit ctyd. yupexa. CIIO/mox pen. B.H. SIpeiruna. —
M.: FOpaiit, 2017.

8. Buosnorus: yaebHo-MeToAnYecKOe Mocodue sl CaMOCTOATENIbHOM paboThl. B 2 u. Y.1.
/coct. M.M.BomnkoBa. — CII6.: C.- [lerepOyprckuii KoJepk TeaeKoMMyHuKarui, 2015.

9. Buosnorus: yaebHO-MeToAMYECKOE TOCOOUE ISl CAMOCTOSATENIbHOM paboThl. B 2 u. .2,

/coct. M.M.Bomnkoga. — CII6.: C.- [lerepOyprckuii KoJiepk TeIeKoMMyHuKarui, 2015.

JonosHuTe/IbHbIE HCTOYHUKU:

1. buonormss B Tabmumax W cXemax: I IIKOJbHUKOB W aOWTYpPHEHTOB/COCT.
A.B.Onumenko. - CI16.: Buktopus mitoc, 2016.

2. Bacunesckas, E.M. Heopranmyeckas xumus: ydeOHoe mocobue s CIIO/ E.N.
Bacunesckas, O.U1. Ceuxo, T.JI. lleBnosa. - Mu.: PUIIO, 2015.

3. lapmun, A.Il. Opranmveckas XuMHS B pPHCYHKaX, TaOnMIax, cxemax: ydeOHOe
nocobue/ A.Il. I'apmun. - CI16.: XUMU3JAT, 2017.

4. Epemuna, E.A. Xumus. CrnpaBoyHMK IIKOJbHUKA: yueOHoe mocobue/ E.A.Epemuna,
O.H.PspxoBa. - M.: MockOBCKHI TOCyAapCTBeHHBIN yHHBepcuTeT nMeHu M.B. JlomoHocoBa, 2014.

5. Epoxun, .M. Xumumsa:  yueOHUK aus  crya.  cped.  npod.  yueO.
3aBeaeHnit/l0.M.Epoxun. - M.: Axagemus, 2010.

6. Epoxun, FO.M. COopHHMK 3aay W yIOpaKHEHUH MO XUMUH (C AUTAKTHYECKUM
MaTepuaioM): yaeOHoe mocobue Ay cTya. cpea. npod. yueo. 3aBenennii /HO.M.Epoxun, B.U.®ponos.
- M.: Akagemus, 2010.

7. 3asn, P.I'. buonorus: yuebnoe mocobue s nmocrynatomux B By3bl/P.I.3asm. — MH.:
Beim. mikoia, 2015.

8. Ky3pmenko, H.E. XumMus: 1151 IKOJIBHUKOB CTapIIMX KJIACCOB M MOCTYHAIOIINX B BY3bI:
yuebHOe mocobme/ H.E. Kysemenko, B.B. Epemun, B.A. TIlomkoB. - M.: MockoBckuit
rocynapcTBeHHbI yHUBepcuTeT uMeHu M.B. JlomoHnocoBa, 2015.

9. Cracp, H.®. Obmas u Heopranuueckas xumus: crnpaBodauk it CIIO/ H.®. Crace. -

Caparos: [IpodobpazoBanue, 2017.
10. MHBanos, B.I'. Oprannueckas Xxumusi: KpaTkuii kypc: yaeOHoe nocodue / B.I'. IBanos, O.H.
I'ea. - M.: KYPC: UHOPA-M, 2015.

NuTepHeT-pecypcenl:

1. Enunas xomiekuus IUQPPOBBIX 00pa3oBaTENbHBIX PECypcoB [DIEKTpOHHBIA pecypcl:
dbenepanbHbIii 00pa3oBaTeIbHBIN MopTal. - Pexkum moctyma: http://schoolcollection.edu.ru/catalog/,
CBOOOTHBIN.
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2. Enunoe oOkHO pgocTyma K 00pa3oBaTeNbHBIM pecypcaM [DIeKTpOoHHBINH pecypc]:
benepanbHbIil 00pa3oBaTeNbHBIN TOpTaN. - Pexxum noctyma: www.window.edu.ru, cBOOO HBIH

3. ®enepanbHbIi LIEHTDP HH(bopMauHOHHO-06pa303aTeJILHHx pecypcoB. Xumus
[ DneKTpOHHBIN pecypc]. Pexum JIOCTyMa:
http://fcior.edu. ru/catalog/meta/4/mc/d1sc1p11ne%2000/m1/4 18/p/page.html, cBoGOIHBIIA.

4. Virtulab [DnexTpoHHBIA pecypc]: BUpTyanbHas oOpa3zoBarenbHas jJabopaTopus. - Pexxum
nocryma: http://www.virtulab.net/, cBOOOTHBIIA.

5. Alhimikov.net. Ilome3nas wHpOpMamuss 1O XUMHUU [DJIEKTPOHHBIH  pecypc]:
UH(POPMALIMOHHO-00pa30BaTENbHBIN  CaHT. - Pexum pocryna: http://www.alhimikov.net/
CBOOOIHBII.

6. Hepsbuna, I'.M. Opranuyeckas xXumus [DJEKTPOHHBIH pecypc|: HHTEPaKTUBHBIN
MYJIbTEMEINA-YIeOHHUK MyIs yqamuxcs crapmieit mkonsl/ 1. Jlepsouna, I'.B.Kantapus; Camapckuit
rOCyJapCTBEHHBIN YHUBEPCUTET. - PexxuMm noctyna: http:// www.chemistry.ssu.samara.ru/, cBOOOIHBIA.

7.  Xumus [DIEKTPOHHBIN pecypc|: IJIEKTPOHHBIM YUEOHBIM KOMILUIEKC JIS IIKOJHHUKOB. -
OTKpbITHII KOMUTEIXK.- Pesxxum noctyna: http://chemistry.ru/, cBOGOAHBIIA.

8. Bcest Ouonorus [ DneKTpoHHBIN pecypc]: 00pa3oBaTeNbHBIN CalT. - Pexum mocrymna:
www. sbio. info, cBOOOIHEIIA.

9. Tect i aOUTYpUEHTOB 1O BCEMY IIKOJBHOMY KYypCy OHOJOTHHM [DJIEKTPOHHBINA
pecype]. - Pexum gocryma: http://5ballov.qip.ru/test/shkolnaya-programma/test-po-biologii/,
CBOOOIHBII.

10. buomnorus; Oxonorus [DnexkTpoHHBI  pecypcl]: BUKTOpUHA/BopoHeXCKHii
MeJaroruyecKuii  yHUBEpPCUTET. - Pexum gocryna: http://www3.vspu.ac.ru/deold/bio/bio.htm,
CBOOOTHBI.

1. buonorus [DnexkTpoHHBIA pecypc]: IEKTPOHHBIN y4eOHBbI KOMIUIEKC Ui y4-Csl CT.
kiaccoB/OTKpBITHIN Koie k. - Pexxum nocrymna: http://www.biology.ru/, cBoOOIHBIIA.

12. Koznenko, A.I'. Caiit y4uTenst OMOJIOTHH ISl YIUTEICH, TeX, KTO YIYUTCS caM U yUUT

npyrux  [OnextponHsiii pecypc]/A.I.Ko3znenko. - Pexum poctyma: www.kozlenkoa.narod. ru,
CBOOOIHBII.

13. buonorms B Bompocax M oTBeTax [ONeKTpoHHBIM pecypc]. - Pexum nocryna:
https://rc.nsu.ru/distance/Biology/Archives/contents.html, cBOGO HBIH.
14. buonorus 14 IWIKOJABHUKOB  [DNEKTpoHHBIM pecypc]. - Pexum  nocryna:

http://bril2002.narod.ru/biology.html, cBoG0aHBIIA.

5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMS YYUEFHOU
JUCIHUIIVIMHbI
KoHTposib W oOlEHKa pe3ylbTaToB OCBOEHUS Y4eOHOW JUCLHUIUIMHBI OCYIIECTBISIETCS
IpernojaBaTesieM B TpoIecce MPOBENEHUS NPAKTHUECKUX M CaMOCTOATENbHBIX paloT, MpOBEepKe
JIOMAIIHUX 3a/laHUM, TECTUPOBAHMS, a TAKXKE OLEHKHU BBINOJIHEHHS 00y4alOUIMMUCS UHIUBHIyalbHbBIX
3aJaHii, CaMOCTOSTEIbHBIX paldoT, IIPOEKTOB, HccinenoBanuil. IIpomexyrounas arrecranus
npoBoAuTCs B hopme nupepeHIITHPOBAHHOIO 3a4eTa.

Pe3yabTaTnl 00yyeHus @®opMbI 1 METOAbI KOHTPOJISI M

(ocBOEHHBIC YMEHHS1, YCBOCHHbIC 3HAHHA) OLICHKH pe3yJIbTATOB 00y4eHus!

Ymenus:

HaspiBaTh HU3YYCHHBIC BCIICCTBA 1o MPAKTUYCCKUC 3aHATUA
«TPUBHATILHON)» WJIM MEXYHAPOJAHON HOMEHKJIATypam;

OHpGI[eJIHTB BAJICHTHOCTh U CTCIICHBb OKHUCJICHHA MMPAKTUYCCKUC 3aHATHUA,
XMMHYECKMX 3JEMEHTOB, TUI XMMHUYECKOH CBs3M B | JabopaTopHbIE pabOThI, TECTUPOBAHUE
COEIMHEHUSX, 3apsil HOHA, IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ, THI KPHCTALIMYECKOM pELIETKH, XapakTep
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cpeapl B BOJHBIX  pacTBOpaX, OKHUCIUTENb U
BOCCTAHOBUTCIIb, HAIIPABJICHUC CMCUICHUSA PABHOBCCHUA
MO/ BIMSHHEM pAa3IMYHBIX (aKTOPOB, H3OMEPHI HU
T'OMOJIOI'HY, MNPUHAIJIC)KHOCTD BCIIICCTB K pa3HbIM
KJlJaccaM HEOPraHWYEeCKUX M OPraHUYECKUX COCIMHEHMIA;
XapaKTCp B3aWUMHOI'O BJIMAHUA ATOMOB B MOJICKYJIAX,
TUMNBI PEAKIUid B HEOPraHUYECKOM M OPraHu4YecKOu
XHAMUU,;

XapakTepu30oBaTh 3JIEMEHTHI 0 UX TOJOKEHUIO B
[lepuonnueckoit cucreme J[I.M. Menneneea; oOmue
XUMHYECKHE  CBOMCTBA  METAUIOB,  HEMETAJJIOB,
OCHOBHBIX KJIaCCOB HEOPTaHWYECKUX U OPraHU4eCKHX
COCMHEHUH; CTPOCHUE U CBOWCTBA OPraHMYECKUX
coequHeHUN  (YrJIeBOAOPOJIOB, CHHPTOB, (EHOJIOB,
abJIETU/IOB, KETOHOB, KAapOOHOBBIX KHUCIIOT, aMHUHOB,
AMUHOKHCIIOT U YTJIEBOJIOB);

nabopaTopHbIe pabOTHI

OOBSICHATE 3aBHCHMOCTH CBOMCTB XHUMHYECKOI'O
QJICEMCHTA U O6paBOBaHHBIX MM BCUICCTB OT ITOJIOKCHUS B
ITepuoanueckoit CHUCTEME .M. Menneneena;
3aBUCUMOCTH CBOﬁCTB HGOpI‘aHI/I‘IeCKI/IX BCIICCTB OT UX
COCTaBa MW CTPOEHHUS, TPUPOTY XHUMHUYECKOU CBSI3H,
3aBUCUMOCTh CKOPOCTHM XUMHUYECKOMW peakuuu OT
pa3nmuuHbIX  (AKTOPOB, PEAKIIMOHHOW CIOCOOHOCTH
OpI‘aHI/I‘IeCKI/IX COGI[I/IHGHI/Iﬁ oT CTpOGHI/I}I nux MOJIGKy.]I;

KOHTpOJIbHAs paboTa,
1abopaTopHble W TPAKTUYECKUE
3aHSATHUS

BpINOJNHATE  XMMUYECKMH  JKCIIEPUMEHT IO
pacrlo3HaBaHUIO  BAKHEMIIMX  HEOPraHUYECKHX  H
OpPraHUYECKHX BEIIECTB, MOJYYEHUID KOHKPETHBIX
BEIIECTB, OTHOCSIIMXCS K HW3YYECHHBIM  KjaccaM
COCIMHECHU;

nabopaTtopHbIe pabOTHI

[TpoBOaUTH pacueTsl O XUMUUYECKUM (popMyiaM U
YpaBHEHUSIM peaKlvil;

IMPAKTUYCCKUEC 3aHATUA

OcymecTBiATh CaMOCTOSITEIIBHBIN IIOMCK
XUMHYECKOH  HMH(OpMamuu ¢ HCHOJIB30BAHUEM
Pa3IMYHBIX HCTOYHHKOB (CIIPAaBOYHBIX, HAYYHBIX U
HAYYHO-TIOMYJISAPHBIX ~M3JaHUN, KOMIBIOTEpHBIX 0a3
JaHHBIX,  pecypcoB  VHTepHeTa);  HCIIOIB30BAThH
KOMITBIOTEPHBIE TEXHOJIOTUHU 111 00pabOTKU U Mepeayn
XUMHUY. HHPOPMAIMH U €€ MPECTABICHUS B Pa3INIHBIX
dopmax;

caMOCTOSTeNIbHAs paboTa

HUcnoab3oBaTh NpuOOpeTeHHbIE 3HAHUA WU
YMEHHsIT B  NPAKTHYECKOH  [1eATeJIbHOCTH H
MOBCEIHEBHOM KM3HU:

Jlis moHUMaHusI TI00ABHBIX MPOOJIEM, CTOSIIUX
nepe/1 4eJI0BEYSCTBOM: IKOJIOTUUECKHUX, YHEPTETUUECKIX
U CBIPbEBBIX;

OOBsicHEHUS XHUMHYSCKHX SIBIICHHH,
MPOUCXOJSAIINX B TMPUPOJE, OBITY U HAa TPOU3BOJACTBE,
AKOJIOTUYECKH TPAMOTHOTO TOBEICHUS B OKPYXKAIOIICH
cpeze.

WHIUWBUIYAJIbHBIC TBOPYCCKUEC
3aJaHus

WHIWBUIYAJIbHBIC TBOPYCCKHUEC
3aJaHus

SHaHUA:

e DJIEeMEHTapHbIN COCTaB KJIETKH, HEOPTaHUYECKHUE U
OpPraHMYECKHE BEIIECTBA KIETKHU.

Y cTHBIN onpoc, TECTUPOBAHUE,
camocTosiTeNbHas paboTa,
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e CyurHocts OMOXHUMHUYECKUX MPOLIECCOB,
MPOTEKAIOIINX B KIETKE, KpPYroBOPOT BELIECTB H
IIPEBPALIIEHUE SHEPTUU B KIIETKE, OPraHU3ME.

npakTh4Yeckas padoTa,
npenocraBieHue pedepaTon

e Bkimaxg BbIAOMUXCS YYEHBIX B Pa3BUTHE
OMOXMMUH.
e BHOXUMHYECKYIO TEPMUHOJIOTHIO H CHMBOJIHKY.
Ymenns: VYcTHBII onpoc, TECTUPOBAHUE,
e HaOIIOAATh ¥ U3YyYaTh SIBJICHUS M CBOICTBA camocTosTeNbHas paboTa,
BEIIECTB; npakTHieckas pabora

® ONMUCHIBATH PE3YJIbTATHl HAOIIOICHUH;

® BBIIIBUTATh TUIIOTE3HI;

e 0TOMpaTh HEOOXOMMOE 000PYAOBAHHE IS
IIPOBE/ICHUS SKCIIEPHUMEHTA, aHATU3UPOBATh
pe3yNbTaThl XUMUYECKUX 3KCIIEPUMEHTOB;

® CHCTEMaTH3UpPOBaTh MNOJIYYECHHYIO HH(OPMAIIHIO B
BHE TaOJINIL;

e 00CyXaaTh pe3yabTaThl SKCIICPUMEHTA,
y4acTBOBATh B JUCKYCCHH;

e  pemarth 3JIEMEHTapHbIe OMOJIOrMYecKHe 3a1auHu,
COCTAaBJIATh 3JIEMEHTAPHYIO CXeMy OMOCHHTE3a
Ocnka;

® CpaBHUBATh CTPOEHHE MOJIEKYJI OpPraHHYECKHX

COeIMHEHUH, JIeTIaTh BHIBOIBI;
J HAXOJUTh MH(POPMALMIO 1O TEME B PA3IUYHBIX
MCTOYHHMKAX M KPUTHYECKH €€ OIICHUBATb.

Hcnonp3oBaTh NpnoOpeTeHHBIe 3HAHUSA U YMEHHSA
B INPAaKTHYECKOH MOEATCIbHOCTH H IIOBCEIHCBHOM
KU3HHU:

o Jlns coOJroIeHHsT Mep PO UITAKTUKH
OTpaBIICHWM, BHUPYCHBIX M JPYyrux 3a00JIeBaHUH,
CTPCCCOB, BPCAHLIX IMPHUBLIUCK; IMpPaBUJI MOBCACHHUA B
OBITY ¥ B IPUPOJAHOM Cpejie.

e OIEHKH DTHYECKUX
OMOTEXHOJIOTHH

acIleKToB B o0yacTtu

[ouck nnpopmarmu u ee 06padoTKa.
[Ipenocrasienne pedepaTon

3HaHud:

BakKHelIlIMe XMMHYECKHe TOHSTHS:  BEIIECTBO,
XUMHUYECKHI 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIHHBIC
aTOMHasi W MOJICKYJSIpHAs MacChl, WOH, aJUIOTPOIIHS,
M30TOIIbI, XUMHYECKasl CBSI3b, JIEKTPOOTPUILIATEITHHOCTD,
BAJICHTHOCTh, CTENECHb OKHUCJICHUS, MOIb, MOJISIpHAs
Macca, MOJISIPHBIA O00BEM Ta3000pa3HBIX BEIIECTB,
BEIIECTBA  MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO
CTPOCHHS, PACTBOPHI, JIIEKTPOIUT U HEIJICKTPOIUT,
ANEKTPOJIUTHYCCKAs ~ AUCCOLMAIUS, OKUCIUTEIh H
BOCCTAHOBUTENIb, OKHCIEHHE U  BOCCTaHOBIICHUE,
TEIIOBOM 3((EKT peakmuu, CKOPOCTb XHUMHYECKOU
peakuuu, KaTajms, XUMHUYECKOe paBHOBecHE,
VIJIEPOJHBI  CKeJeT,  (QYHKIWOHAJbHAs  TpYyIIa,
U30MEPHUSI, TOMOJIOTHSI

OCHOBHBI€ 3aKOHbBI XMMHHU: COXpPAaHCHHUA MaCChI

Texymui KOHTPONb:
YcrHbliit OIIpoc,
CaMOCTOSITENIbHAS
IIpaKTU4ecKas
IIPEIOCTABIICHUE
IIPE3CHTALUMN.
HTOroBeiit KOHTPOIb:
JuddepeHurpoBaHHbIN 3a4eT

TECTHPOBAHUE
pabora
pabota

pedeparos

)51

2

2

2
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BEILECTB, MTOCTOSIHCTBA cocraBa BEILIECTB,
[Tepuonnueckuii 3akon .M. Menaeneesa

OCHOBHBIC TCOPHUHA XUMHHA

Ba’KHeHIIMe BelleCTBA M MAaTepHaJibl: Ba)KHEUILINE
METAJUIEI U CILIABEI

cTpoeHne U GYHKIMH PA3TUYHBIX TPYII OPraHHYECKUX
coenuHeHUN (OeNKu, YriieBOAbI, JIUIH/IbI, HYKICHHOBEIC
KUCJIOThI, AT®), OHOIOTMYECKH AaKTHUBHBIX BEIIECTB
(BUTaMHHOB, TOPMOHOB)

CYHIHOCTH  OMOJIOTMYECKHX  MPOIECCOB:  OOMEH
BEIIIECTB U MIPEBpAIlCHUE SHEPTUHU B KIIETKE, OPraHU3ME;
BKJIQJ BBIIAOIMXCS (B TOM YHCIE OTCYSCTBEHHBIX)
YUeHBIX B pa3BUTHE OMOXUMHYECKON HAYKH;
OMOXMMHYECKYIO TEPMHHOJIOTHIO U CHMBOJTUKY.
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6. KOHKPETU3ALIUA PE3YJIBTATOB OCBOEHUSA YYEBHOM JUCHUILIVHBI

Ha3zBanus npaktudeckux pador,
MPaKTUYECKHX 3aHATHH JJa0OpaTOPHBIX paboT

Ymers:

e Ha3piBaTh M3y4yeHHBIE BeIIECTBA IO
«TPUBUAIBHOW 15810 MEKTYHapOAHOMN
HOMEHKJIaTypaM;

e OnpenensaTh BaJ€EHTHOCTh U CTEMEHb
OKHUCJICHHS ~ XMMHYECKHX  DJIEMEHTOB,  THII

XUMHUYECKON CBSI3M B COCIMHEHUSX, 3apsj HOHa,
IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ, THUI
KPUCTAJJIMYECKON PpELIETKH, XapakKTep Cpelnbl B

BOJTHBIX pacTBopax, OKHCIIUTEIh "
BOCCTaHOBUTEITb, HarpaBJIeHUE CMEIICHHUS
paBHOBECHSI IO  BIUSHHEM  Pa3IUYHBIX
¢daxTopoB, M30MEPBI U TOMOJIOTH,

IIPUHAUICKHOCTh BEIIECTB K Pa3HBIM KJlaccaMm
HEOPraHMYECKUX WU OPraHMYECKUX COEIAMHEHU;
XapakTep B3aMMHOIO BIIMSHHA aTOMOB B
MOJIEKYJIaX, THUIIBI PEAKLUH B HEOPTaHWUYECKOU U
OPraHUYEeCKOU XUMUHU;

e XapaKkTepu3oBaThb 3JEMEHTHl [0  HUX
nosnoxenuto B Ilepuonnueckon cucreme JI.M.
MengeneeBa; oOIMEe XUMHYECKHE CBOKMCTBA
METAJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX M OPraHMYECKUX COCIMHCHUN;
CTPOCHHE U CBOMCTBA OPraHUYECKUX COCIUHECHUU
(YTJIeBOIOPOIOB, CHUPTOB, (PEHOJIOB, aJIbICTHIIOB,

e CocraBiieHHE  CTPYKTYPHBIX  (Qopmyl
HU30MEPOB

e OmpesiesiecHHe  MOJICKYISIPHOU — (pOpMYyJTBI
yriaeBoaopoaa

KETOHOB,  KapOOHOBBIX  KHCIIOT,  aMHHOB,
AMUHOKHCIIOT U YTJI€BOJIOB);
3HaTh: Tema 1.1. OcHOBHBIC TOHSATHUS U 3aKOHBI
e BaKHelillMe XMMHYeCKHe TIOHATHUS: | XUMUU
BEIIECTBO,  XMMHUYECKHUWA  DJIEMEHT,  aToM, Tema 1.2. [lepronnuecknii  3aKOH.
MOJIEKYJIa, OTHOCHUTEJIbHEIC aToMHas u | [lepponnueckass cucrema J[.M.MenaeneeBa wu
MOJIEKYJISIpHAsi ~ Macchl, HWOH,  QJJIOTPOIHUsA, | CTPOCHHE aToMa
M30TOIBI, XUMHUYECKas CBSI3b, Tema 1.3. CtpoeHue BeniecTna

AJIEKTPOOTPHUIIATEIIBHOCTD, BaJICHTHOCTb, CTETICHD
OKHCIJIEHUS, MOJIb, MOJISIPHAs Macca, MOJISIPHBII
00beM  ra3000pa3HBIX  BEIIECTB,  BEIECTBA
MOJICKYJIAPHOTO W HCEMOJICKYJISIPHOI'O CTPOCHUA,
pacTBOpbI,  JJCKTPOJIUT W HEDIEKTPOJIUT,
SJICKTPOJIUTHYCCKAA NUCCOIHALUA, OKHUCIIUTCIIb U
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BOCCTaAHOBHUTCIIb, OKHUCJIICHUEC W BOCCTAHOBJICHUC,

TEIIOBOM apdexT peaxuuu, CKOPOCTh
XMMHYECKOW pEaKIuH, KaTalinu3, XHUMHYEeCKOe
paBHOBecHE, YIIIEPOHBIN CKEJIET,

GbyHKIIMOHATBHAS TPYIITA, H30MEPHsl, TOMOJIOTHS
® OCHOBHbIE€ 3aKOHbI XMMHM: COXPaHEHUS

Macchl BEIIECTB, MMOCTOSHCTBA COCTaBa BEIICCTB,

Ilepuonnueckuii 3akon /.. Menneneena

CamocrosiTesbHast padoTa

Pabora ¢ xoHCTIEKTOM

Pabota c yueOHoIi muTepaTypoit

[TonroroBka pedeparoB M COOOLICHHH IO
TeMaM:

1. AnnoTponHbIe MoauduKaIun
yriepoja (ainmas, rpaduT), Kucaopoaa (KUCIOPO/I,
030H), 0JI0Ba (cepoe u Oestoe 0JI0BO).

2. [TonsTne 0 XUMHUYECKON
TEXHOJIOTUH, OMOTEXHOJIOTUU U HAHOTEXHOJIOTHH

3. PagnoakTUBHOCTE.

4. Hcnonws3oBanne  paarMoaKTHUBHBIX
M30TONOB B TEXHUYECKUX LIEIIAX.

S. PeHTreHOBCKOE HM3IIydeHHE U €ro
WCIIOJIb30BAaHNUE B TEXHUKE U MEIUIIMHE.

6. MopenupoBanue KakK METOJ
MIPOTHO3UPOBAHNUS CUTyallul HA IPOU3BOJICTBE.

7. ITonspHOCTE CBA3UM W HOJISIPHOCTH
MOJIEKYJIBI.

8. Konnencanus.

0. TekyuecTb.

10. Bo3sronka.

11. Kpucrannuzamus.

12. CyOnumarus 1 qecyoammanys.

13. AHOMamuu (HU3UYECKUX CBOMNCTB
BOJIBI.

14. Kunakue KkpucTasibl.

15. MuHepansl U TOpHBIE TIOPOABI Kak

MIPUPOIHBIE CMECH.

16. OMyJIbCUU U CYCIIEH3UH.
17. 3omu (B TOM YHCIE a’pO30JH) U
renu. Koarynsusi.
18. Cunepesuc.
Ymers: e PacyeTbl Mo XMMHUYECKUM (Qopmynam u
® BEITTOJIHAT XUMUYECKHI SKCIIEPUMEHT 10 | YPaBHEHUIM

pacro3HaBaHUIO BAaXHEUIIMX HEOPTaHUYECKUX U
OpI‘aHI/I‘IeCKI/IX BCIICCTB, HO.Hy‘IeHI/IIO KOHerTHBIX
BEILIECTB, OTHOCSIIMXCS K H3YYEHHBIM KJaccam
COCIMHECHU;

e [[poBoaUTh pacyeTbl MO XUMHUYECKUM
dbopmysaM U ypaBHCHHSIM PEAKITU;

e CocraBieHue ypaBHEHUU
MOJICKYJISPHON ¥ MOHHOU (hopm

e Peakiiuu nOHHOr0 0OMeHa

e O0mIUe CBOWCTBA METAIIJIOB

peakuuii B

3HaTh: OCHOBHEIC TCOpHUU XUMHUU

Tema 1.4. Bona.
DNEKTPOMTHYECKAs TUCCOIUAIIHS

Tema 1.5. Knaccugukanus HeOpraHu4eckux
COETMHEHUN U UX CBOMCTBA

PacTtBOpBI.
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Tema 1.6. Xumuueckue peakuuu

Tema 1.7. MeTtaniabl 1 HEMETaIIbI

Tema 2.2. YrieBoaopoAsl U UX HMPUPOJHBIC
HCTOYHHUKHU

Tema 2.3. Kucnoponcoaep:xaine
OpraHUYeCcKUe COCAMHEHUS

Tema 2.4. AzoTconeprailie OpraHu4ecKue
coenuHenus. [lommumMepsl

CamocrosiTesibHast padoTa

PaGora ¢ xoHCTIEKTOM

PaGora ¢ yueOHoi1 nuTeparypoit

[ToaroroBka pedepatoB U COOOIICHUHN IO
TeMam:

1. PactBopenue KaK ¢buszuKo-
XUMHYECKUM Tpoliecc.

2. Tennossle 3¢ heKThI pu
pPacTBOpPEHUH.

3. Kpucramnoruapatsr.

4. Pemenue 3aga4 Ha MacCoBYIO JTOJTIO
PacTBOPEHHOIO BELIECTBA.

5. [IpumeHeHne BOJBI B TEXHUYECKHX
LesIX.

6. ’KecTtkocTh BOABI W CHIOCOOBI €€
yCTpaHEHUSI.

7. MuHepaibHbIE BOABI.

8. [IpaBuna paszbaBieHus  CEpHOU
KHCIOTBHI.

9. Hcnonb30BaHue CEpPHOUN KUCIOTHI B
MIPOMBIIIJICHHOCTH

10. Enxue menoun, UX HCIONIL30BaHHE
B ITPOMBIIIJICHHOCTH.

11. TI'amenas u HeralieHas M3BECTh, €¢
MIPUMEHEHHE B CTPOUTEIILCTBE.

12. ['unc u anebacTp, ruTIcOBaHUE.

13. [TonsiTHe 006 AMEKTpOIH3E.

14. DNEeKTPOIN3 pacIlIaBoB.

15. DNEeKTpOoJIN3 PacTBOPOB.

16. DNEKTPOIUTHUECKOE  IOJyuYEHUE
ATFOMUHHUSL.

17. [IpakTrueckoe MIPUMEHEHHUE
ANEKTPOIIH3A.

18. l'anbpBaHOMIaCTUKA.

19. l"aneBanOCTETHA.

20. PadunupoBanue IBETHBIX
METaJIJIOB.

21. Karanus.

22. I'oMOreHHele M IE€TEpOTrCHHBIC
KaTaan3aTophl.

23. [TpoMoTOpBHI.

24. Karamutnueckue saapl.

25. WHruburopsl.

26. Koppo3ust MmeramnoB: xumudeckas
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H DJICKTPOXUMHNYCCKAs.

27. 3aBUCUMOCTb CKOPOCTH KOPpO3UHU
OT YCJIOBHMM OKpYXKarOLEeH CPebl.

28. Knaccudukamms KOPPO3UH
METAJUIOB 10 PA3JIUYHBIM ITPU3HAKAM.

29. CrocoObl  3alIUTBl METAJUIOB  OT
KOPpO3HUH.

30. [Ipon3BOACTBO YyryHa U CTaJIH.

31. [Tonyuenue HEMETAJJIOB
(hpakIIMOHHON TMEPEeTrOHKON JKHUIKOTO BO3IyXa H
3JEKTPOJIM30M  PAcTBOPOB  WJIM  PacIuIaBOB
3IEKTPOJIUTOB.

32. CunukaTHas IPOMBILUIEHHOCTb.

33. [Ipon3BOACTBO CEPHOM KUCIIOTHI.

34. Peaknuu OKHCJICHUA u
BOCCTAHOBJICHUSI OPTaHUYECKHUX BEILIECTB.

35. CpaBHenue KI1acCU(UKALIUN

COCMHEHUIl M KiIaccu(UKalMM peakiuii B
HEOPraHWYECKOM M OPraHUYeCKON XUMUU.

YMeTh:

® OCyIIECTBIIATh CAMOCTOSITEJIbHBIA TMOMCK
XUMUYECKOW HWH(OpPMAIUU C HCIOIb30BAHUEM
pPa3JIMYHBIX HUCTOYHUKOB (CIPABOYHBIX, HAYUHBIX
Y HAyYHO-TIOMYJSIPHBIX M3JaHUH, KOMIIBIOTEPHBIX
0a3 JaHHEIX, pecypcoB WNurtepuera);
HCITOJIH30BaTh KOMIBIOTEPHBIC TEXHOJIOTHH IS
00paboTku U nepegaqn XUMHUYECKON
uH(pOpMaIUK U €€ MPEJCTaBICHUS B Pa3IMYHBIX
dopmax;

I'enetnueckass CBSI3b MCKAY KiIacCaMu
OPraHN4Y€CKUX U HCOPraHNICCKUX COCI[I/IHCHI/Iﬁ

3HaTh:

e Ba)KHeHIIIUe BellecTBa H MaTepualjbl:
BaKHEHIIIE METAJIIbl U CIUIABEI

Tema 2.1. OcCHOBHBIE
OpFB.HH‘-I@CKOfI XUMHUHN n T€OpI/I}I
OpraHNYeCKUX COCTUHEHUHN

TIOHATHUS
CTPOCHUS

CamocrosiTesbHast padoTa

Pabora ¢ xoHCTIEKTOM

Pabota c yueOHoOIT muTepaTypoit

[TonroroBka pedeparoB U COOOLICHHH IO
TeMaM:

1. Knaccudukanus u  Ha3HaueHHe
Kay4yKOB.

2. Knaccudukanus u  Ha3HaueHHe
PE3UH.

3. Bynkanuszanus kaydyka.

4. [Tonydyenue anerwieHa MUPOIU3OM
MeTaHa ¥ KapOUIHBIM CIIOCOOOM.

5. Peaknus MOJIMMEpHU3alUU
BUHUJIXJIOPHUJIA.

6. [TonuBuHUIXIOPUT u €ero
MIPUMECHCHHE.

7. Tpumepuszanus areTUiIcHa B
OEH30JI.

8. [TonsiTHe 00 SKCTPAKITUH.

9. BoccranoBnenne HUTpoOeH30s1a B
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AHUJINH.

10. I'omonoruyeckuii psix apeHoB.

1. Tomyomn.

12. Hurposanue Tonyoia.

13. Tpotwu.

14. OcHoBHbIE HaIIPaBIICHUS
MPOMBIIIIEHHOHN NepepadOTKH MPUPOAHOTO rasa.

15. [TomyTHblii  HedTAHON Ta3, ero
nepepaboTka.

16. IIpoueccsl IIPOMBIIIIJIEHHON
nepepaboTKu HEPTH: KPEKUHT, PUGOPMHUHT.

17. OxTaHOBOE€ 4YHCIO OCH3WHOB U
LIETAHOBOE YUCIIO IU3€JIbHOI0 TOILINBA.

18. Kokcoxumuueckoe nponu3BoACTBO U
€ro NpoAyKLus

19. MerunoBelii  cnUpT M €r0
UCIOJIb30BAHUE B KAUECTBE XMMUYECKOI'O ChIPbS.

20. TokcHMuHOCTH METAaHONIA U IpaBUIIA
TEXHHUKHU 0€30MacCHOCTH MIpH paboTe ¢ HUM.

21. OTUIICHTJIMKOJIb u ero
IIPUMEHEHHE.

22. TOKCHMYHOCTD  ATWIECHITIMKONS U

MpaBWJIa TEXHUKH OE30MacCHOCTH TpU paboTe C
HUM

23. [Tony4yenue ¢eHona U3 MPOIYKTOB
KOKCOXMMHMUYECKOTO IIPOU3BOCTBA U U3 OEH301a.

24. [TonukonaeHcamnus popMaibIeruia
¢ ¢enosioM B peHOTOPOPMATTBICTHAHYIO CMOJTY

25. [TonssTne 0 keToHax Ha mOpuUMepe
aleToHa.

26. [IpuMmeHeHne aleToOHa B TEXHUKE U
MIPOMBIIIJIEHHOCTH

27. Msoroo0pasue KapOOHOBBIX

KHCJIOT (IIaBesieBasi KUCIOTa KaK JBYXOCHOBHas,
aKpwiIoBass ~ KHCJIOTa  KaKk  HempeneibHas,
OCH30lHasT KMCJIOTA KaK apOMaTHYeCcKas ).

28. [TnenkooOpasytomue Maca.
3amMeHa JKUPOB B TEXHUKE HEMHUIIEBBIM CHIPHEM.

29. CuHTreTnueckue MOIOIIME
cpenacTna.

30. Mono4yHoKHCI0€ OpoxeHHe
TITFOKO3BI.

31. Kucnomonouynsie IpoayKThI.

32. CunocoBaHue KOPMOB.

33. HutpoBanue 11e111010351.

34. [Tupokcunux.

35. Coobmiennss o  Oenkax,  HX
CBOMCTBAax U MPUMEHEHUHU

36. IIpomsblnenHoe IIPOU3BOJICTBO

XHUMHUYECKUX BOJIOKOH

YMmern

IMPOBOAWUTHL KA4YCCTBCHHLIC PCAKIHWHW Ha

IIpakTuueckoe 3anarue Ne®
Tema  2.1. KavecTBeHHbIE  peakiuu Ha
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(b yHKIIMOHATIbHBIE TpYyIMIIbI OpPraHUYECKUX
BEILECTB;
. MOJIb30BAaThCA CPABHEHUEM M CHUHTE30M,

cucreMarusalenn u 0000IIeHHEeM Ha YpPOBHE
yqe6H0r0 MaTepI/Ia.Ha, BBICKA3bIBATh Cy)K,Z[eHI/IH (6]
CBOMCTBaxX BEIECTB Ha OCHOBE WX CTPOCHUS H O
CTpOGHI/II/I BCIICCTB I10 UX CBOﬁCTBaM;

L] HpOBO,Z[I/ITI: CaMOCTO}ITGHBHBII‘;I IIOHUCK
HEO00XO0INMOMI nHpopmaruu, co3/1aBaTh
HpGSGHTaLII/II/I pe3yanaT0B HOSH&B&TGHBHOﬁ n
MPaKTUYECKOU JIEATETLHOCTH C HCITOJIb30BaHUEM
MYJIbTUMEIUMHBIX PECYPCOB M KOMIIBIOTEPHBIX
TEXHOJIOTHI;

AMMHOKHUCJIOTHI U O€JIKH

IIpakTnueckoe 3anarue Nel4

Tema 7.1. KauecTBeHHbBIE pEAKIIMK HA BATAMHUHBI
IIpakTnueckoe 3anarue Nel5

Tema 8.1. KauecTBeHHbBIEC pEaKIIMU HA YTJIEBOIBI

[IpakTrueckoe 3anstue NelQ
Tema 3.1. HaGnronenue pacuiernieHus epoKcuaa
BOJIOpOJ1a PEpMEHTOM KaTana3on

BBenenue
IToaroroBka JIOKJIAJIOB, Mpe3eHTalHI 0
MPAKTUIECKOM TPUMEHEHUN 3HAHUN OMOXHMHH.

3HaTh

o KAueCTBCHHbIC pEaKlMM Ha BaKHEHIMe
(G yHKIIMOHATTBLHBIE TPYIITIBI OpTraHUYECKHUX
BEIIIECTB;

. CYILIHOCTh OCHOBHBIX 3TAIlOB

YTJIEBOJHOTO, OEJIKOBOTO, JIMIMMIHOTO, TMYTH HX
B3aMMO/ICCTBUS U B3aMOCBSI3H;

. CTPOCHHUE, CBOWCTBA, OHOJOTHYECKYIO
POJIb U TOPaAKTUYCCKOC 3HAYCHUC JIMIIMAOB,
yrieBoJoB  (Tioko3a, (¢pykTo3a, Trajakrosa,

Kpaxmall, IeJUTI0I03a), aMHHOKHCIOT, OCIIKOB,
HYKJIEMHOBBIX KHCIIOT, BuTamuHOB (C, A, /I, E,
rpymisl B);

. YCIJIOBHS, HEOOXOIUMBIC ISl COXPaHECHHS
BUTAaMUHOB B THUIIEBBIX MPOJYKTAaX, OBOIAX U
pykrax;

. BIUSHUE THUIO- W THUIEPKOHIICHTPAIIUU
TOPMOHOB, BUTAMUHOB, ()EPMEHTOB Ha COCTOSIHHE
3/10POBbBS YEJIOBEKA;

. mpaBuiga  paboOTBl ¢ HW3YYCHHBIMH
OpPraHMYECKUMH BEIIECTBAMU U XUMHUYECKUM
0o0opyIoBaHUEM;

[IpakTrueckoe 3anstue Ne§
Tema  2.1. KauecTtBeHHBIE
AMMHOKHUCJIOTHI U O€JIKH
IIpakTnueckoe 3anarue Nel4
Tema 5.1. KauecTBeHHBIE pEaKIIU HA BATAMHUHBI
IIpakTnueckoe 3anarue Nel5

Tema 8.1. KauecTBeHHbIEC pEAKIIMU HA YTJIEBOIBI

peakuud  Ha

Tema 1.1.
XWMHYECKUH COCTaB OPraHW3MOB U  oOIee
MoHATHE 00 OOMEHE BEIIECTB U YHEPTUU B KUBOU
pupoJie
Tema 3.2.

3HavyeHne QGepMEeHTOB B OOMEHE BEIIECTB B
Opranusme

Tema 8.2. OOMeH yrieBo10B

Tema 9.1. CBoiicTBa 1 0OMEH JIUIIUIOB

Tema 10.1. T'opmoHBI M HX ponb B OOMEHe
BELIECTB

Tema 2.1. Ctpoenue u pyHKIIUN OEIKOB

Tewma 8.1. Ctpoenne u PyHKITUN yTIEBOIOB

Tema 6.2. buonornueckas ponapr JIHK u PHK
pas3IUYHbIX BUOB

Tema 5.1.
BEILLECTB

ButamuHbl M1 uX poiab B oOMeHe
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Tema 5.1.
BEIIIECTB
Tema 10.1. T'opmoHBI M uX ponb B oOOMEHe
BEIIIECTB

ButamuHbl M1 uX poiab B oOMeHe

Tema 1.1. XuMHYECKHII COCTaB OPraHU3MOB H
ob1iee nmoHsATHE 00 OOMEHE BELIECTB U SHEPTHH B
YKUBOW MIPUPOJIE

CamocrositenpHas padbora

PaGora ¢ xoHCTIEKTOM

PaGora ¢ yueOHoi1 muTeparypoit
IToaroroBka MIpEe3EHTaLHH,

JTOKJIa/I0B 110 TEMaM:

1. Opranuyeckue BEIIECTBA  PACTUTEIBLHOU
KJIETKH, I0KAa3aTeIbCTBA UX HAJIMYUS B PACTEHUHU.

2. Heopranmueckue BemIECTBA KJIETOK PACTEHUM.
JlokazarenbCcTBa UX HAJTUYUS U POJIM B PACTEHUMU.

3. buo-, Makpo-, MUKPO3JIEMEHThl U UX pOJb B
KU3HU PACTEHUS.

4. TlpakThueckue J0Ka3aTelbCcTBa 0Opa3OBaHMS
OpraHWYEeCKUX BEIIECTB B pACTEHUU  IYTEM
¢otocunTe3a.  [loBbllieHHEe  MPOIYKTUBHOCTH
(doToCHMHTE3a B HCKYCCTBEHHBIX JKOJIOTHYECKUX
CUCTEMax.

5. Butamussbl, pepMeHTbI, TOPMOHBI U UX POJIb B
opranusme. Hapymienuss mpu uX HEIOCTaTKe U
M30BITKE.

pedbepatoB

YMers
Pemate smemeHTapHbIe OMONIOTMYECKHE 3a/lauH,
COCTaBJIAATh CXeMy OMOCHHTE3a OerKa

IIpakTnueckoe 3anarue Nel3

Pemenue 3amau mo MoJieKysipHOM OMOTOTHH
Tema5.2. buonornueckas pons JHK um PHK
Pa3IMYHbBIX BUJIOB

Tema 6.1. Kon 6enkoBoro cuHTe3a

Tema 6.2. Dransl 6uocuHTE3a OEIKOB

3HaTH
CtpoeHne u (QYHKIMOHHPOBAHUE XPOMOCOM,
JAHK, PHK pa3nu4HbIX BUIOB

Tema 5.2. buonormueckas ponpr JIHK m PHK
Pa3JINIHBIX BUOOB

CamocrosrenbHas paborta

Pabora ¢ xoHCTIEKTOM

Pabota c yueOHoIi muTepaTypoit

[ToaroroBka pedeparoB U TOKIAJA0B IO TEMaM:

1. Crpoenne u GyHKIHH pruOOCOM M MX POJIb B
OonocuHTE3e OenKa.

2. Sapo Kak LEHTP yIpaBJICHUS
KUBHCACATCIbHOCTBIO KJICTKHU, COXpPaHCHHUA U
neperayv  HACJEACTBEHHBIX  IMPU3HAKOB B
IIOKOJICHUAX.
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