OEAEPAJIBHOE ATEHTCTBO CBA3HU

®EJEPAJBHOE I'OCYJAPCTBEHHOE BIO/[)KETHOE OBPA30BATEJIbHOE
YYPEKJIEHUE BBICIIEI'O OGPA3OBAHMUSI
«CAHKT-IIETEPBYPI'CKH T'OCYIAPCTBEHHBI YHUBEPCUTET
TEJEKOMMYHUKAITAN
WM. [IPO®. M. A. BOHY-EPYEBHUYA»
(CIIGI'YT)

Cankr-IlerepOyprexkuii KOJUIEMK TeJIeKOMMYHHHKAIMIA
YTBEP)KI[AIO

Cl—[6 lwyrr))) JIOKyMeHT noan1caH NnpocTon T
< 3N1EKTPOHHON NOANUCHIO R
i i Heszm‘; TIPOPEKTOpP, — IPOPEKTOp IO
Ceptupukar: 00fd759708ffd39703 \
Bnapeney: BaueBckuii Ceprent BuktopoBuy yqe6HOH pa60Te W 1_‘ M M
V1. alllKOB
2020 r.

NeictButened ¢ 15.03.2021 no 14.03.2026

'((f 12 »‘a /VUUY /7

.‘

PeFI/ICT’paIII/IOHHBII/I Ne 11.03.20/13

PABOYAS ITPOTPAMMA

XUMMUSA

(HanMeHOBaHUe Y4eOHOM TUCLUTUTHHEI)
NporpaMMa MnoAroTOBKH CIENHAJMCTOB CPEIHEro 3Be€Ha

09.02.02 KoMIblOTEpHBIE CETU
(KO,I[ 1 HAUMCHOBAHUC CHeI_IPIaJII)HOCTI/I)

KBaTM(PUKALIUS
TEXHHUK 10 KOMITBIOTEPHBIM CETIM

Cankr-IletepOypr

2020




PaGouast mporpamma cocTasieHa B cootBerctBur ¢ ®I'OC cpenHero npodeccHOHANTBHOrO
06pa3oBaHus M y4eOHBIM MIAHOM MPOrPaMMBbI IIOATOTOBKH CIELHANMCTOB CPEIHETO 3BeHA (MHICKC —
OV ]1.12) cpemrero mpodecCHoHANBHOro 0bpaszoBanus no cnenuamsHocTd 09.02.02 KommbroTepHbIe
cern, yTBepkaéHHEIM pektopoM OI'BOY BO  «Cankr-IleTepOyprexuii  rocynapCTBEHHBIM
VHUBEPCHTET TelleKoMMYyHUKanuii uM. mpod. M.A. Boru-Bpyesnday 25 mons 2020 r., npotoxor Ne 6
H TOpUMEPHOH mporpammoif Mo 00meoOpa3oBaTeNbHON y4eOHOM  IHUCLHILIMHE «XuMHus,
PEKOMEHI0BaHHOK MDeslepalbHBIM TOCYJapCTBEHHEIM aBTOHOMHBIM yupexaeHHeM «®DenepanbHbi
HHCTHTYT pa3BUTHUsI 00Pa30BaHUM).

CocraBuTes: A/ %/&
[Ipenonasarens /// N% /%L N.I1. EBHyKOBa
(nonnnébé . /
;f /.f"/
COI''TACOBAHO ‘
['naeusiii cnenmanuct HTB YUOP VY14 P.X. AxtpeeBa
(momuch

OBCYXIEHO

Ha 3acellaHMM NIPEAMETHOM (UUKI0BOI) KomuccHH Ne 3 (MaTeMaTH4eCKUX M €CTECTBCHHO-HAYIHBIX
JIICITUTLIVH )

«08y ampens 2020 r., mpotoxoa Ne 8

y
[Mpencenarens npeqMeTHOH (LIMKIOBOH) KOMUCCHH: a
{/]/ K.¢.-m.H. I'.B. JIunn

L
\

(ToamHUCh)

OJAOBPEHO

Mertonuueckum copeToM CankT-ITeTepOyprekoro KojuiemKa TeIeKOMMYHUKaIHi
«17» anpens 2020 r., mpotokoi Ne 4

3am. nupexropa o YP xomremxa CII6 I'VT M:;Z///f
y - 0.B. Kon6anésa

(rxozmncr,)(

COT'JIACOBAHO

JHupexrop xomremka CII6G I'YT %/
‘i/ T.H. Cuporckas

(nonﬁﬁcx;) £

COI'JTACOBAHO

Jupextop nenapramenta OKOJL

/ﬁ/ C.M. UBacumun

(moamnucek)




1. HIOACHUTEJBbHASA 3AIINCKA

1.1. Ob6sacTh NPUMEHEHHUS TPOTrPAMMBI

Pabouas nmporpaMMa  y4eOHOW JUCHUIUIMHBI «XHMHS» SBISIETCS YacThl0 OCHOBHOM
oOpa3zoBatenbHO# iporpammsbl B cooTBeTcTBUU ¢ PI'OC 1o crennansHocTy 09.02.02 KoMmnbroTepHbIe
CETH.

B mporpammy BKIIIOUEHO COACpXkKAHWE, HaAMpaBlIIeHHOe Ha (OpMHpPOBAHUE Y CTYJIEHTOB
KOMITETCHIINIH, HeoOXoauMEBIX i1 kadecTBeHHOro ocBoeHuss OOII CITIO Ha 0a3e 0CHOBHOIO OOIIETo
00pa3oBaHUs C MOJYYCHUEM CPETHETO OOIIET0 00pa30BaHuUs; IPOTPAMMEI MTOATOTOBKH CIICIIMATUCTOB
cpennero 3Bena (IIIICC3).

Omna siBnsiercss enuHOU A Bcex (popm oOydenus. PaGouas mporpamma Ciy)kKMT OCHOBOHM IS
pa3pabOTKH TEMaTUYECKOTO IJIaHa U KOHTPOJBHO- o1leHOYHBIX cpenctB (KOC) obmeodpa3oBaTenbHOM
y4eOHOM TUCIUILIMHBI 00pa30BaTEIBHBIM YUPEIKICHUEM.

1.2. MecTo y4eOHOlH AUCHHMILUINHBI B CTPYKTYpe OCHOBHOM 00pa3oBaTe/IbHOH NPOIrpaMMBbI:
JTUCIUTUTMHA BXOIUT B IHMKJI Y4eOHBIX IUCHUIUIMH. OCBOCHHE YYEOHOH ITUCHHIUTHHBI «XHUMUS
CHOCOOCTBYET (POPMHUPOBAHUIO y CTYAEHTOB NMPO(PECCHOHATBHBIX KOMIETEHUUH MO CHEeNUalbHOCTH
09.02.02 KoMIIbIOTEpHBIE CETH.

OnHOBpEeMEHHO €  TPO(PECCHOHATBHBIMH ~ KOMIICTCHLIHUSMH Y  CTYJCHTOB,
oOyJaromuxcsi Mo y4yeOHOW AMCHUIUIMHE «XHMHUS» CO3AIOTCS MPEANOCHUIKH st (POPMHUPOBAHUS
O0IIMX KOMIETEHIMI: MOHUMATh CYIIHOCTh U COLMAJIbHYIO 3HAYMMOCTh CBOEH Oynyiueil mpodeccun,
NPOSIBJIATh K HEW YCTOHYMBBHIA MHTEPEC; OPraHU30BBIBATH COOCTBEHHYIO NESTEIHHOCTH, BBIOUPATH
TUTIOBBIC METOJIBI U CIIOCOOBI BBIMTOJIHEHUS MPOPECCHOHANBHBIX 3a71a4, OIICHUBATh UX 3PPEKTUBHOCTH
U KauyecTBO; NMPHHUMATh PEHICHUS B CTAHIAPTHBIX M HECTAHAAPTHBIX CUTYaIlUsIX M HECTH 3a HHUX
OTBETCTBEHHOCTb; OCYIIECTBIATh IOMCK M HUCIHOJb30BaHWE HH(pOpMAMK, HEOOXOAMMOHN s
3(PEKTUBHOTO BBITIOHEHHUS MPOPECCHOHANBHBIX 3a7a4, NPOo(HECCHOHATLHOTO M JUYHOCTHOTO
pa3BUTHS; UCIOJIB30BaTh WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B NMPO(ecCHOHANTBHOM
NeATeTLHOCTH; padoTaTh B KOJUIGKTHBE M KomaHzAe, S(QPEeKTHUBHO 0OmAaThCcs ¢ KOJUIETaMH,
PYKOBOJICTBOM, TOTpeOuTENnsiMU; Oparb Ha ceOs OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMAaHJbI
(MTOMYMHEHHBIX), pE3yJAbTaT BBIIOJHEHHUS 3aaHUi; CAMOCTOSTENIFHO  ONpPEACNATh  3aJadu
npoeCCHOHATBHOTO W JIMYHOCTHOTO pPa3BUTHS, 3aHUMAThCS CaMOOOpa30BaHHMEM, OCO3HAHHO
TUTAHUPOBATh TOBHIIICHHE KBaTH(PHUKAIIMN; OPHEHTHPOBATHCS B YCIOBHSX YacTOM CMEHBI TEXHOJIOTUH
B IPO()eCCHOHATBHOMN 1 TETbHOCTH.

1.3. Hean m 3amaum y4yeOHOH IMCHMIUIMHBI — TPe0OBAaHMA K pe3yJbTaTaM OCBOCHHA
Y4eOHOH TUCHUNINHBI:

Copepxanue MporpaMMbl «XHUMUs» HANIPABICHO Ha TOCTH)KEHUE CIIEIYIOINX LIeNIeH:

* (popmupoBaHue y 00yyaronMxcs yMEHUs OIICHMBATh 3HAYUMOCTb XMMHMUYECKOTO 3HAHUS IS
Ka)KJ0r0 YEJIOBEKA;

* (opmupoBaHue y 0O0yHalOIIMUXCS LETOCTHOTO MPEACTABIECHUS O MHpPE M POJU XHMHUHU B
CO3/IaHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHUpA; YMEHHUS OOBACHATH OOBEKTHl WU
MPOIECCHl OKPYXKAIOWIEH EeUCTBUTEIBHOCTH: MPUPOIHONU, COUUAIBHOM, KYJIbTYpPHOM, TEXHUYECKOM
Cpelbl, UCHOJb3Ys IS 3TOr0 XMMHUUYECKNE 3HAHUS;

* pa3BuTHE y OOY4YaIOIIMUXCS YMEHUH paznuyarh (DakThl M OLEHKH, CPAaBHHUBATH OLICHOYHbIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSAMHU OLICHOK M CBSI3b KPUTEPUEB C OIPENEICHHON CHCTEMOU
IIEHHOCTEH, (OPMYITHPOBATh U 0OOCHOBBIBATh COOCTBEHHYIO TTO3UIIHIO;

* mpuoOpereHne OOydYalOUIMMHCSA OIBITa PAa3HOOOPA3HOM JEATENbHOCTH, T[O3HAHUS U
CaMOIIO3HAHHUS; KIIIOYEBBIX HABBIKOB, MMEIOLINX YHHUBEpPCAIbHOE 3HAYEHHE IS Pa3IMYHBIX BUIOB
JeSITeIbHOCTH (HABBIKOB pEIIEHUs MpoOJieM, NMPHUHITUS pEIICHUH, MOHMCKa, aHajdu3a U 00padoTKH
uH(pOpMallii, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB H3MEPEHUH, COTpPYIHHYECTBA, OE30MacHOro
oOpaleHus C BeIeCTBAMU B IIOBCEIHEBHOW KHU3HHU).



® pPACHIMPUTH M CUCTEMATH3UPOBATH 3HAHUS YYAIIUXCS O MOJCKYISPHBIX OCHOBAX XU3HHU, 00
OCOOEHHOCTSX CTpOCHUS W (YHKIUSIX OHOMOJMMEPOB B KIIETKE, WX POJM B 0O0pa3oBaHUU
KJIETOYHBIX CTPYKTYP, B TIPOIECCAX KUIHEACITETLHOCTU KIETOK, B JOPMUPOBAHUY U Iepeaaye
HACJIEJICTBEHHBIX MPU3HAKOB;

® [I03HAKOMUTH C COBPEMEHHBIMH JOCTUKEHUSMHU U MEPCIEKTUBHBIMU HAIIPABJICHUSIMU Pa3BUTH
OMOXUMUH;

® pa3BUBaTh yMEHHUs HaOMIOAAaThb M H3y4yaTh SIBJICHHMS M CBOWCTBAa BEIIECTB, OIKCHIBATH
pe3ynbTarhl HAOMIOACHUN, JAeNaTh BBIBOABI, BBIMOJHATh XUMHYECKHH SKCIEPUMEHT [0
pacrno3HaBaHUIO BaXKHEUIIMX OPraHUYECKUX COECIUHEHUI;

e oO0CyXIaTh pe3yJabTaThl dKCIIEPUMEHTA, y4acTBOBATh B JIMCKYCCHHM, OOOCHOBBIBaTb MECTO U
poJib 3HaHWM OMOXHMMHHU B NMPAKTUYECKOM NEATEIbHOCTH JIOACH, B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHi;

e (GopMHPOBATH HKOJIOTMUYECKYIO KYJIbTYPY HAYYHO 0OOCHOBAHHOTO PUMEHEHUS BEIIECTB, B
TOM YHCJIE JIEKapCTBEHHBIX MPENapaToB.

® pa3BUBaTh II03HABATEIbHBI HMHTEPEC, HHTEIUIEKTyaJbHBIE M TBOPYECKHE CIIOCOOHOCTH
y4amuxcst B XoJie paboThl ¢ pa3NTUYHBIMUA UCTOYHUKAaMHU HH(OpMaIumy;

® BOCIHTHIBATh YOEKJEHHOCTb B BO3MOXKHOCTH TO3HAHHUS KUBOW MPHUPOJbI, HEOOXOIUMOCTH
OepeXKHOr0 OTHOILIEHUS K MPUPOAHBIM pecypcaM M OKpyKarollell cpene, COOCTBEHHOMY
3/I0pOBBIO; YBRKEHUE K MHEHUIO OIMIOHEHTA P 00CYKACHUN HAYYHBIX MPOOIEeM;

® CriocoOCTBOBATh MCIOJIB30BAHUIO MPHUOOPETEHHBIX 3HAHUN U YMEHUIN B TIOBCETHEBHOU >KU3HU
JUISL OLIGHKM TOCHEACTBUM CBOEW JeATeIbHOCTH (M JEATeNbHOCTH APYTUX JIHOJEH) To
OTHOILIEHHIO K OKPY)KAIOIIEH cpelie, 310pOBBIO IPYTUX JIIOJEH U COOCTBEHHOMY 3/I0POBBIO.

B pesynbrare u3ydeHus yq4eOHOM TUCIUTUIMHBL « XUMUs» 00yUYaIOMIUNACS T0JKEeH

3HATh:

e BaXHEHIINE XMMHUYECKUE IIOHATHUSA: BEIIECTBO, XMMHUYECKHI D3JEMEHT, aTOM, MOJEKYJa,
OTHOCHUTEIJIbHBIE aTOMHAasi U MOJIEKYJIApHAs. MaccChl, UOH, aJUIOTPONMsI, U30TOMbI, XUMUYECKAs CBS3b,
AJIEKTPOOTPULIATEIBHOCTh, BaJEHTHOCTb, CTENEHb OKWUCIEHMS, MOJb, MOJSpHAas Macca, MOJISPHBIN
00BbeM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISPHOTO M HEMOJEKYJISIPHOTO CTPOEHUS, PACTBOPHI,
NEKTPOIUT M HE IEKTPOJIUT, IEKTPOIUTUYECKAs AUCCOLUAIMS, OKHCIUTENb M BOCCTAaHOBUTEINb,
OKHCIICHHE U BOCCTaHOBIIEHHUE, TEIUIOBON 3(h(hEKT peakinu, CKOPOCTh XUMUYECKON PEeaKIMU, KaTallns,
XMMHYECKOE PaBHOBECHE, YTIIEPOIHBIN CKeJeT, (PyHKIMOHANbHAs TpyIa, H30MEpUsi, TOMOJIOTHS;

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

® OCHOBHBIE TEOPUU XMMHUH; XUMUYECKOHN CBSI3U, DJIEKTPOJUTHUECKON AMCCOLMALMH, CTPOCHUS
OpPraHMYECKUX Y HEOPTraHMYECKUX COCIUHEHMI;

e Ba)KHEHIME BEIIECTBA U MaTepHalbl: BaKHEWIIME METAUIbl U CIUIaBbI; CEpHas, COJISIHAd,
a30THasi W YKCYCHas KHCIOTBI; OJIaropoAHbIE ra3bl, BOAOPOJ, KUCIOPOJ, TaJOreHbl, LIEIOYHbIE
METaJUIbl; OCHOBHBIEC, KUCJIOTHBIE U aM(OTEpHbIe OKCHAbI M THAPOKCHIBI, IMIETOYH, YIICKUCIBIA U
yrapHblii Ta3bl, CEpHUCTBII ra3, aMMMaK, BOJa, IPUPOAHBIN Ia3, MeTaH, 3TaH, dTWIEH, AlCTUJIEH,
XJIOpUJ HaTpHsi, KapOOHAT U TUAPOKapOOHAT HATpHs, KapOoHaT U ¢ocdaT Kaablys, OEH30J, METaHOII
W OTAHOJ, CJIOXHBIE 3(QUpBI, KUPBI, MbUIA, MOHOCaxapuabl (TIIOKO3a), aucaxapuabl (caxaposa),
nojucaxapuabl (Kpaxmajqa M IeJUTI0JI03a), AHWJIMH, AMUHOKHCIOTHL, OENKH, HCKYCCTBEHHbBIE U
CHUHTETUYECKHE BOJIOKHA, KayqyKH, MJIACTMACCHI;

e OIlpelelieHue TOHATUS OHOXMMHUs M e€ 3aJadyd, Kak HayKH, OOJIaCTH HCCIIEIOBaHMS,
B3aUMOCBSI3b C JAPYTUMH OHOJOTMYECKMMM HayKaMH, METOJbl OMOXMMHYECKHUX HCCIIECIOBAaHUN W
IpaBUJIa TEXHUKU 0€30IIaCHOCTU IPU BBITOJHEHUH XUMUYECKHUX SKCIIEPUMEHTOB;

¢ TJaBHbIC OMOTEHHbIE, MAKPO- U MUKPO- XUMHUECKUE 3JIEMEHTHI, OCHOBHbIE HEOPTaHUUECKUE U
OpraHMYECKHE COCJMHEHUS KIETKH U HUX pPOJlb B €€ IKU3HEACATEIHHOCTH; OCOOCHHOCTH
IUTACTUYECKOT0 U SHEPreTHIeCKOro 0OMeHa BEIIECTB;



®4YTO TAaKO€ TMOJUMEPHI, OMOMOIUMEPHI, MOHOMEPHI, MAaKPOMOJEKYIbI; CTPOCHHE MOJICKYJIIbI
AMUHOKHCIIOTBI, Kak 00pa3yercs NEeNnTUIHAs CBSA3b, YPOBHH OpraHu3alui OEIKOBOH MOJEKYIbI
(mepBUYHAs, BTOpUYHAS, TPETHYHAs, YETBEPTUYHAs CTPYKTypa O€NKOB); (YHKIUH OENKOB; UYTO
Takoe JeHaTypauus OeIKOB;, METOAbl OIpeAeieHUus OETKOB B OHOJIOTMYECKHX IKHIKOCTSX,
KaueCTBCHHBIC PEAKIIMU HAa aMHHOKHCIOTHI M OCJIKH; MPUPOAHBIE MENTUIbI, UX (PU3NOIOTUYECKOE
3HaYEHHE U UCIOJIb30BaHHWE B KayeCTBE MEIUIIMHCKUX IPENapaToB; XMUMUYECKUN CHHTE3 IENTUIO0B
3aJIaHHOTO CTPOCHUS U BO3MOKHOCTH UX MPUMEHEHHUS;

eyTO Takoe Oenku-(hpepMEeHThI, KaKOBa UX pOJb B KJIETKE, CBOWCTBA W MEXaHU3M JECHCTBUS;
AKTHBATOPbI 1 HHTUOUTOPHI (PEPMEHTOB, CIIOCOOBI MOTYYEHHUS U MTPAKTUUECKOE 3HAYCHHE (PEPMEHTOB;

® CTPYKTYpy M Ouonorudeckyio poib AT®D, stambl sHEpreTH4eckoro oOMeHa B KIETKE, CBS3b
MEXy IbIXaHUEM U OpOKEHUEM;

®YyTO TaKO€ BHUTAMMHBI, KakoBa HMX  OHMOXMMHYECKash pOJib, YTO TaKO€ AaBUTAMHHO3BbI,
TUIOBUTAMUHO3bI, TUIIEPBUTAMHHO3bI, KUPOPACTBOPUMBIE M PACTBOPUMBIE B BOJIE€ BUTAMUHBI, HUX
polib B OOMEHE BEIECTB, MPUPOIHbIC UCTOYHUKN BuTamMuHOB C, P, H, a Takke BUTaMUHOB TpyImIl A,
I, E, K, F, B, kauecTBeHHbIC pEaKI[Mi HA BUTAMHUHBI.

®YTO THUIBl HYKJIEHMHOBBIX KHCJIOT, UX CTPOCHHE M (YHKIMH; MPHUHIMI KOMIIJIEMEHTapHOCTH
A30TUCTBIX OCHOBAaHUM

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

e KJlacCU(PUKALMIO, CTPYKTYPY M (PYHKUMH YIJIEBOAOB; OCOOCHHOCTH CTPOCHHSI MPOCTBIX
YIIEBOMIOB, AMCAXAPHUIOB U TMOJHCAXAPUIOB; KaK MPOUCXOIUT OOMEH YrIeBOJMOB; NCHCTBUE ITaHOIA
Ha OpPTraHU3M YeJIOBEKa;

e iIacCU(UKANMIO, CTPYKTYPY W (YHKIMM JHUIUIOB; pPOJb JIMIIUIOB B TOCTPOCHUU
OMOJIOTHYECKUX MEMOpaH; KaK MPOUCXOJUT OOMEH KUPOB, IPUUMHBI HAPYIICHUH OOMEHa )KUPOB.

e Ki1accu(UKALMIO U MEXaHU3M JEHCTBHS Ha IPUMEPE CTEPOUIHBIX TOPMOHOB; POJIb HHCYJIUHA U
TOPMOHA POCTa; CaxapHbId MuUabeT W ero BUIbL, NMPUMEHEHHE TOPMOHOB B MEIUIIMHE U CEIHCKOM
XO3SMCTBE;

® AHTPOTOTEeHHbIE OMOAKTUBHBIC BEIIECTBA U MPOOJIEMbI XUMHYECKOTO 3arpsi3HEHHST Onochepsr;
9KOJIOTHYECKH Oe30macHble CIOCOObl BO3JEHCTBUS HA Pa3IMYHbIE BHbI JKMBOTHBIX, PACTEHUH, U
MUKpPOOPTaHU3MOB;

yMeThb:

® HA3bIBaTh: U3yUEHHBIC BEIIECTBA 110 TPUBUATHLHOU MM MEKIYHAPOIHOW HOMEHKIIATYPE;

® OMpECIATh: BAJICHTHOCTh M CTENEHb OKUCICHHS] XMMHUYECKUX JJIEMEHTOB, TUI XUMHYECKON
CBS3M B COCJMHEHHUSAX, 3aps]l MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX H
OpPraHMYECKUX COENMHEHUHN, OKUCINUTEIb U BOCCTAHOBUTENb, MPUHAJIEKHOCTh BEIIECTB K Pa3HBIM
KJIacCaM HEOPTaHUYECKUX U OPTraHMUYECKUX COSAMHECHUN;

® XapaKTepU30BaTh: JIEMEHTHI MaJIbIX EPUOOB IO UX MoJIoKeHHUIo B [lepnonnueckoii cucreme
.. Mengeneena, oOmMe XUMHUYECKHE CBOMCTBA META/JIOB, HEMETAIOB, OCHOBHBIX KJIAcCOB
HEOPraHMYECKUX M OPTraHUYECKUX COEAMHEHMI; CTPOEHHE W XHMHUYECKHE CBOMCTBAa HM3YyYEHHBIX
HEOPTaHMYECKUX M OPTaHUYECKUX COCTUHECHHIA,

® OOBSCHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS, IPUPOAY XUMHUECKON
CBS3W (MOHHOW KOBAJICHTHOW, METAITMYECKON W BOJOPOJIHOM), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKIuy U TOJ0KEHNE XUMUIECKOTO PABHOBECHS OT Pa3NIMYHBIX (PAKTOPOB;

® BBIMOJHATh XUMHUYECKHIM AKCIEPUMEHT: MO PAClO3HABAHUIO BAaKHEHMIINX HEOPraHMYECKUX U
OPraHMYECKHX COCIMHEHU;

® IPOBOJAMTH: CAMOCTOSITENIBHBIM TIOMCK XHWMHUYECKOW WH(POPMAIMU C HCIOJIb30BaHUEM
PA3TUYHBIX WCTOYHUKOB (HAYyYHO-TIOMYJSPHBIX HW3JIaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypCcOB
WuTepHeTa); MCHOMB30BaTh KOMITBIOTEPHBIE TEXHOJOTUHU [UIsi 00pabOTKM U Mepefadyd XUMHUYECKOU
UH(OPMALIUKU U €€ TPEICTABICHUS B pa3INyHbIX (hopmax;

® CBSI3bIBATh: U3yYEHHBIN MaTEpHall CO CBOCH MpodhecCHOHATBHOM eI TeIbHOCTHIO;

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



e OO0OCHOBBIBAaTH MECTO U POJb  3HAHUH OMOXHMMHHU B NPAKTUUYECKOM NESATEIHHOCTH
JIOAEH, pa3BUTUH COBPEMEHHBIX TEXHOJIOTUM, OOBSCHATh BIa€Th TEPMUHOJIOTUEH TEMBI.

e IIPOBOJIMTH CPAaBHEHHE XMMHUYECKOH OpraHM3allié JKUBBIX U HEKUBBIX OOBEKTOB, OOBSICHATH
3HAYEHHUE XMMUYECKHUX 3JIEMEHTOB, OCHOBHBIX HEOPraHMYECKUX M OPraHMYECKUX COEIUHEHHH B
KJIETKe, MPUBOJUTH NPUMEpPhl XUMHUYECKUX PEAKIUH IUIACTHYECKOTO M JHEPreTHYecCKOoro oOMeHa
BEILIECTB, BJIaJETh TEPMHHOJIOIHEN TEMBI.

e OOBSCHATH CTPOCHUE MOJIEKYJ OENKOB B CBSI3U C UX (YHKUUAMH, OCOOEHHOCTH CTPOCHUS
NeNTUJ0B W MX (U3MOJOTHMYECKOE 3HAYEHHE; BIAJETh TEPMUHOJIOTHEH TEMBbl; OOBSICHATH
pe3yabTaThl 3KCIEPUMEHTOB.

® O0BSCHATD, TOYEMY (PEPMEHTHI — OMOJIOTHYECKHE KAaTATN3aTOPhl; OCOOCHHOCTH KO(EPMEHTOB;
O0OBSACHSATH PE3yJIbTaThl SKCIIEPUMEHTOB.

® 00BsCHATD, ToueMy AT® - yHuUBepcalbHbI UCTOYHUK YHEPTUHU, 00ECTICUNBAIOIINN TPOLIECCH
KHU3HEICATEIIFHOCTH; POJIb (PepMEHTA KaTajas3bl B 3allIUTE OPraHW3Ma OT aKTUBHBIX (POPM KHUCIOPOAA;
NPUHIUIHAIBHOE OTIINYUE MEKIY IPOLlecCaMH FOPEHUs U OMOJIOTHYECKOTO OKUCIICHHUS.

© O0BSICHATH POJIb BUTAMHHOB B JKU3HU YEJIOBEKA; OOBSCHATH PEe3yJIbTaThl SKCIIEPUMEHTOB.

® CPaBHMBATh, HAXOJs CXOJCTBO M paziMuue MEXIy OClKaMH UM HYKJIEHHOBBIMH KHCIIOTAMHU,
mexay JJHK u PHK, o0bsicHATh rnaBHBIA moctynaT MmojiekyispHoi Ouonoruu: JJHK-PHK-6enok,
pelaTh 3a1a4u 110 MOJIEKYJIIPHON OMOJIOTHH.

® OOBSICHATH TOHATHUS: TPAHCKPUIILMS, TPAHCIALMS, KOJOH, AHTHKOJOH; CTPOUTH CXEMY
O6uocuHTe3a OenKa.

© O0BSICHATH MOHATHS: TJIMKOJIN3, CTUPTOBOE OPOKEHHE.

® O0BSICHATH MOHATHS: BOCKH, CTEPOHIbI, (hOChHOIUTUIBI.

® O0OBSICHSTD IMOHSATHUS: CaXapHBIA TuabeT.

®IPUMEHATHh 3HAHUS OHOXUMHMH JUIS aHAIW3a  NPUYAH XHUMHYECKOTO 3arps3HEHUs
O6uocdepsl U ONPeeATh BO3MOXKHBIEC ITyTH CHIKEHUS MOCIIEICTBUI HAa OKPYXKAIOIIYIO CPeNy.

1.4. Pe3yabTaTrhbl 0CBOCHUS Y4eOHOM THCHUTIINHbBI

OcBoenue copepkaHusi y4eOHOW JUCHMIUIMHBI «XHMHA», 00€CIEUYHBaET JIOCTHKCHHE
CTyZIEHTaMH CIEAYIOINX Pe3yJIbTaTOB:

* TUYHOCHHBIX:

— YyBCTBO TOPJOCTH W YBaXCHHS K WCTOPUHM M IOCTHIKECHUSIM OTCUECTBEHHON XMMHUYECKOH
HAyK{; XMMHUYECKH TI'pPaMOTHOE MOBEACHHE B MPOPECCHOHATIHHON NEATENPHOCTH M B OBITY NpHU
00palleHN! C XMMUYECKUMH BEIIECTBAMH, MaTEpPUAIAMH U TIPOIIECCaMU;

— TOTOBHOCTh K IPOJODKEHHIO 00pa3oBaHMs M TOBBIIECHUS KBaTU(HUKAIMU B HM30paHHOM
npodecCHOHANBHON AEATEIBPHOCTH U OOBEKTHBHOE OCO3HAHHME POJM XHMHUYECKHX KOMIIETCHIMH B
3TOM;

— YMEHHE HCIIOJb30BaTh JOCTHIKCHUS COBPEMEHHONW XHUMHWYECKOM HAyKH M XHMHYECKHX
TEXHOJIOTUH /Il TOBBIIEHUS COOCTBEHHOTO HWHTEJUIEKTYaJbHOTO pa3BUTHS B  BbIOpaHHOM
npodeccHoHaIbHON AeATETLHOCTH

- TMOHHUMaHWE B3aMMOCBS3U MU B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAyK, UX BIIUSHHUSA Ha
OKPYKaOIIyI0 Cpeay, IKOHOMHYECKYIO, TEXHOJIOTHYECKYIO, COITUABHYIO U dTHYECKYIO cephl
JIeSITeILHOCTU YEJI0BEKa;

- CIOCOOHOCTH MCIIOJIB30BaTh 3HAHHS O COBPEMEHHOW €CTECTBEHHOHAYYHOUW KapTHHE MHpa B
oOpazoBaTebHOU U TIPO(HECCUOHAITLHON AESITEIbHOCTH,; BO3MOXHOCTH HH(GOPMAITMOHHOMN
cpenbl 11 o0ecnieueHus NPOTyKTUBHOTO CaMO0OOpa30BaHMs;

- BJIaJICHUE KYJbTYpOHl MBIIUICHHS, CIIOCOOHOCTh K OOOOIIEHUIO, aHAJIHU3y, BOCHPHUSATHIO
nHbpopMalMM B OO0JACTH E€CTECTBEHHBIX HayK, MOCTAHOBKE LM W BBIOOpY HyTel ee
JIOCTHOKEHHUS B podeccruoHaabHOU chepe;



- CHOCOOHOCTh PYKOBOJCTBOBATHCSA B CBOCH MESITEIBHOCTH COBPEMEHHBIMH IMPHUHIIMIAMH
TOJIEPAaHTHOCTH, THAJIOTAa U COTPYAHWYECTBA; TOTOBHOCTHh K B3aMMOJCHCTBHIO C KOJUIETAMHU,
paboTte B KOJUIEKTHUBE;

- TOTOBHOCTH HCIIOJIB30BaTh OCHOBHBIC METOAbI 3allIUTHBI OT BO3MOXKHBIX HOCJ'IGI[CTBI/II\/’I
aBapui, kKatacTpod, CTUXUUHBIX OCICTBUIA;

- o0Osaganue HaBbIKaMu Oe30macHOM paboThI BO BpeMsl IPOSKTHO-UCCIEIOBATEIILCKON |
AKCIIEPUMEHTAJIbHON JeATEILHOCTH, IIPU MCITOJIb30BaHNUH JIAOOPATOPHOTO O0OPYAOBAHUS;

- CIIOCOOHOCTH UCIIOJIL30BAaTh NPUOOPETEHHBIE 3HAHUS U yMEHHUSI B IIPAKTHUYECKOMN
JIESITEILHOCTH M TIOBCETHEBHOW >KWU3HU I COOIIOACHUS Mep MPOGHUIAKTUKU OTPaBICHUU,
BUPYCHBIX M JIpyrux 3a0oJieBaHMI, CTPECCOB, BPEIHBIX MPHUBBIYEK (KYypEeHHs, aJIKOrojan3ma,
HapKOMaHUM); TPaBUJI TIOBEJACHHUS B IPUPOJIHOU Cpeae;

- TOTOBHOCTh K OKa3aHUIO IIEPBOM IOMOIIU IIPU TpaBMaX, MNPOCTYAHBIX U APYTHX
3a00JIeBaHUSIX, OTPABIICHUSAX MUIIEBBIMU MPOAYKTAMU;

* Memanpeomemmnupix:

— WCIIOJIb30BAaHWE PAa3IUYHBIX BHJOB TIO3HABATEILHOW JIEATEIBHOCTH W OCHOBHBIX
MHTEJUIEKTYaJIbHBIX ONeparuil (MIOCTaHOBKH 3aaa4yu, (pOpMyIUpOBAaHHS TUIIOTE3, aHAIN3A U CHHTE3a,
cpaBHEeHHs, OOOOIICHUs, CHCTEMATHU3alliU, BBISBICHUS TPUYNHHO-CICACTBEHHBIX CBS3CH, TOMCKA
aHayoro, (GOPMYJIMPOBAHNUS BBIBOJIOB) Uil PEIICHUS TIOCTABICHHON 3a/1a4M, IPUMEHEHNE OCHOBHBIX
METO/IOB TO3HaHUs (HAONIOMCHUS, HAYYHOTO SKCIIEPUMEHTA) JUISl M3YYEHUS Pa3IMYHbIX CTOPOH XH-
MHUYCCKUX O6’beKTOB U TOpoHecCoB, C KOTOPLIMU BO3HHUKACT HGOGXOI[I/IMOCTB CTAJIKUBATHCA B
npodeccuoHabHOU cdepe;

— HUCHOJIb30BAHUC PA3JIMYHLIX UCTOYHUKOB IJIA MOJTYYCHHA XHUMHYECKOUI I/IH(bOpMaI_[I/II/I, YMCHHC
OILICHUTbH €€ JIOCTOBEPHOCTH ISl IOCTHIKCHHUS XOPOIIIUX PE3YIbTaTOB B MPO(ECCHOHATLHOU cdepe

- TOBBIIICHUE WHTEIUICKTYAJILHOTO YPOBHS B TIPOIECcCe H3YUYCHHST OWOJIOTHUYECKHX WU
XUMHWYECKUX SIBJICHUI; BBIJTAIONITHXCS JOCTIKCHHH OMOXHUMHHU, BOIIICAIITHX B
00IIIeYEeTOBEYECKYIO KYJIbTYPY; CJIOXXHBIX U IPOTHBOPECUYUBBIX IMyTEH Pa3BUTHSI COBPEMEHHBIX
HAyYHBIX B3TJISAA0B, UJICH, TEOPHM, KOHICTIIUK, THUIOTE3 (O CYIIHOCTH W MPOUCXOXKICHUH
)KU3HU) B XOJIe pa0OTHI C pa3IMYHBIMHA UCTOYHUKAMH MH(OPMAIIUH;

- CIIOCOOHOCTH OpPraHU30BbIBATHL COTPYAHHUYICCTBO CAWHOMBIINIJICHHUKOB, B TOM YHUCIC C
HCIIOJIB30BAaHHUEM COBPCEMCHHBIX I/IH(l)OpMaI_II/IOHHO-KOMMYHI/IKaI_[I/IOHHBIX TeXHOHOFHﬁ;

- CHOCOOHOCTH NMOHUMATh MPUHIUITE YCTOMYMBOCTH U MPOAYKTUBHOCTH KUBOU MPUPOIBI,
MyTH €€ U3MEHEHHUS MOJ BIMSHUEM aHTPOIOTeHHBIX (PaKTOPOB, CIIOCOOHOCTh K CHCTEMHOMY
aHAN3Y TJIOOAIBHBIX 3KOJIOTHUYECKHX MPOOIEM, BOIPOCOB COCTOSIHUSI OKPY>KAIOWIEH Cpeibl
Y pallMOHAJIbHOT'O UCIIOJIb30BaHUSI IPUPOTHBIX PECYPCOB;

- yMmeHue OOOCHOBBIBAaTb MECTO U POJIb 3HAHUN OMOXUMHHU B NMPAKTUUECKON AESITEIbHOCTH
JII0JIeH, pa3BUTUN COBPEMEHHBIX TEXHOJIOTUI; HAXOIUTh U aHAITU3UPOBATH UH(POPMAIIHIO;

- CIOoCOOHOCTh MPUMEHSTH 3HAHWS OWOXHMMHH I aHajdu3a  IPUKIATHBIX OpOOIeM
XO3SIMCTBCHHOM JICATEIHLHOCTH,

- CHOCOOHOCTH K CaMOCTOSITEJIbHOMY  MIPOBEJCHUIO MCCIEHOBAaHUM, IIOCTAHOBKE
€CTECTBEHHOHAYYHOTO JSKCIEPUMEHTA, UCIIOJIh30BAHUIO MWH(GOPMAIIMOHHBIX TEXHOJIOTHH IS
pelIeHus HayYHBIX U NIpo(decCuOHAIBHBIX 3a/a4;

* npeoMemHuIX:



— c(hopMHPOBAaHHOCTH MPEJCTABICHUNA O MECTE XUMHUHU B COBPEMEHHON HAayYHON KapTHHE MHUPA;
IIOHUMaHHUE POJIM XUMHUHU B (DOPMUPOBAHUM KPYyro3opa M (pyHKUHMOHAIBHON IPaMOTHOCTH 4Y€JIOBEKa
JUISl pEIIEHUs TPAaKTUYECKUX 3a/]a4;

— BIAJCHHE OCHOBONOJATalOMMUMH XUMUYECKMMHM IOHATHAMH, TEOPUSAMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAaHUE XUMHUUYECKON TEPMUHOJIOTMEN U CUMBOJIMKOW;

— BJIQJICHHE OCHOBHBIMH METOJAaMU HAy4HOIO IIO3HAHMS, HCIOJIB3YEMbIMHM B XHMHH:
HaOJIoOZIGHUEM, OINKCAaHHEM, H3MEpPEHHEM, SKCIIEPUMEHTOM; YMEHHE oO0padarbiBaTh, OOBSICHATH
pe3yabTaThl IPOBEJEHHBIX ONBITOB U JI€1aTh BBIBOBI; TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSATh METO/IbI
MIO3HAHMS NPU PELICHUM NTPAKTUYECKUX 33/a4;

— c(OpMHUPOBAHHOCTh YMEHHMs JaBaTh KOJIMYECTBEHHbIE OLIEHKM M MPOU3BOAUTH PACUETHI IO
XUMHUYECKHM (hOopMyJIaM U ypaBHEHUSIM;

— BJIaJICHHE IIPaBUIAMU TEXHUKU 0€30IIaCHOCTHU MPH MCIIOJIb30BaHUH XUMUYECKUX BEIIECTB;

— c(OPMHPOBAHHOCTH COOCTBEHHOW MO3MLMHU IO OTHOIIEHUIO K XUMHUYECKOW HH(OpMAaLUH,
II0JIy4a€MOU U3 Pa3HBIX HCTOYHUKOB;

- chOopMHUPOBAHHOCTH TIPEACTABICHUN O POJIM U MECTe OMOXMMHHM B COBPEMEHHOUN HAay4YHOM
KapTHHE MHUpa; NOHMMaHHe e€ poiau B (OPMHUPOBAHUU Kpyroszopa u (PyHKIHOHAIBHOMU
TPaMOTHOCTH JJIsl pEIISHUs MPAKTUYECKUX 3a/ay;

- c(OPMHUPOBAHHOCTh YMEHUM OOBSCHATH PE3yJbTaThbl JKCIIEPUMEHTOB, peEIIaTh
3JIeMEHTapHble OMOXUMUYECKHE 3aJa4H;

1.5. Kosim4ecTBO 4aCOB HA OCBOEHHE MPOTrPaAMMBbI YU4eOHOW TUCHUIJIMHBI:
MaKcHMajbHas yueOHas Harpyska oOyuatomierocs 117 yacoB, B TOM 4ucIe:
oOsi3aTenpHas ayIUTOpHAs yueOHas Harpy3ka oOydJaromnierocs 74 4acos;
caMmocTosiTeNnbHas paboTa oOyuatomierocs 37 4acos.

Buasl BHEAyAUTOPHOM PabOTHI:

BBLIIOJIHEHUE JOMAIIHUX 3aJaHMIi;

M3y4eHNEe MaTEePHAJIOB JIEKIIHH, IO KOTOPHIM OCYIIECTBISETCS PyOSKHBIN KOHTPOJIb;
MOATOTOBKA pedepaToB, TOKIAIOB, HCCIECIOBATEILCKIX PadOT;

odopmIleHHE OTYETOB M0 MPAKTUICCKUM 3aHSATHUSIM.

JInst IpOBEPKH 3HAHHUH CTYACHTOB 10 OKOHYAHHWU M3YYEHUS TEM OCYIIECTBIISCTCSA PYOSKHBINA
KOHTpOJb. ViToroBast opma KoHTpoIst 2 cemecTp — TuddepeHIMPOBaHHBINA 3a4eT.



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

Buj yueOHoi1 padoThl

O0BbeM yacoB

MaxkcumanbHas 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 v 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 © 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

IMoaroToBka mokamoB, pedepaToB, UHAWBUTY UTHHBIX
MMPOEKTOB C MCIOJIb30BaHNEM HH(POPMAITUOHHBIX
TEXHOJIOTUU

IIpomesrccymounan ammecmayus 6 hopme oughghepenyuposannozo 3auema

Bcero:

111




2.3. COJEPXKAHUE YUYEBHOM JUCIIUILIVHBI

Pa3nen 1. OBIIIASI U HEOPTAHUYECKAS XUMUSA

BBenenune

Hay‘-IHBIC METOAbI ITO3HAHUA BCHICCTB U XUMHNUYCCKUX siBJIeHuU. Poib SKCNICpUMCHTA U TCOPUHU B
XuMu. MojienupoBaHnue XUMUYECKUX TPOLIECCOB.

Tema 1.1. OCHOBHBbIE IOHATHS U 3AKOHBI XUMHUH

OcHoBHbIe TOHATHA XxXuMHMH. BemectBo. AtoMm. Monekyna. XHUMUYECKUH SJIEMEHT.
Amnotponus. IIpocTeie u cnoxHble BeuecTBa. KauecTBEHHBI M KOIMUYECTBEHHBIN COCTaB BELIECTB.
Xumuyeckue 3HaKu U ¢opMynbl. OTHOCHUTEIbHBIE aTOMHasi U MOJeKylspHas macchl. KommuuecTBo
BEIIECTBA.

OcHoBHbIe 3aKOHBI XUMHM. CTexuoMmeTrpusi. 3aKOH COXPAHEHHS MacChl BEUIECTB. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH ABOTaJlpo U CIEICTBUS UX HETO.

PacuerHpie 3amauM Ha HaAXOXKJIEHUE OTHOCUTEIBLHOW MOJIEKYJISAPHOW MAaccChl, OINpEIesICHUe
MaccoBOH J0JIU XUMHWYCCKUX 3JICMCHTOB B CJIOXKHOM BCIICCTBC.

AnnorponHbsie Monudukanuu yriepoaa (aniMas, rpadur), kuciaopoaa (KUCIOPOa, 030H), 0JI0Ba
(cepoe u 6emoe 0510B0). [ToHATHE 0 XUMUYECKOM TEXHOJIOTHH, OMOTEXHOJIOTUU i HAHOTEXHOJIOTHH.

IIpakTnyeckoe 3ansitue Nel

Pacuets! o xumMuyeckuM (HopMysiaM U ypaBHEHUSIM

Tema 1.2. Ilepuoanyecknii 3akoH. Ilepnoanyeckas cucrema xumudeckux diementos /. H.
MenpaesieeBa 1 CTpOeHHE aTOMA

Ilepnonnuecknii 3akon /[.M. MenneneeBa. Otkpritue JI.M1. Menneneesbim Ilepuoanueckoro
3akoHa. [lepuoandeckuii 3akoH B hopmynupoBke J1.M1. Menneneena.

[lepuonnyeckas  Tabiuma  XMMHAYECKMX  DJIEMEHTOB —  rpaduyeckoe  OToOpakeHHue
nepuoandeckoro 3akoHa. CTpyKTypa NEpPUOJMYECKOW TaOJUIbl: TEpHOAbl (Mayible U OONbIIHE),
rpynsl (TaaBHas U TOO0YHAs).

Crpoenue atoma u nepuoanyeckuii 3axkon .M. MenneneeBa. ATOM — CJIOKHasi 4acTHIIA.
Snpo (MpOTOHBI U HEHTPOHBI) U ANEKTPOHHAS 00070uKa. M30TOMNBI. CTpOEHHE 3IEKTPOHHBIX 000I04EK
aTOMOB 3JIEMEHTOB MalbIX MepuoaoB. OCOOEHHOCTH CTPOEHMs 3JIEKTPOHHBIX O000JO0YEK aTOMOB
AJIEMEHTOB OOJBIIHMX IMEPUOIOB (TIEPEXOMHBIX 31eMeHTOB). llonstue 00 opOutanax. s-, p- u d-
opOuTanu. DNEeKTPOHHBIE KOH(YUTYpALMU AaTOMOB XUMUYECKUX JIEMEHTOB.

CoBpeMenHas (HOpMyTUPOBKA MEPUOIUYECKOTO 3aKOHA. 3HAUEHHE MEPHOAMYECKOrO 3aKOHa U
MEePUOJUYECKON CHUCTeMbl XHUMHUYecKuX »djeMeHTtoB JI.M. MenpaeneeBa misg pa3BUTUA HAyKd U
NOHMMAHHS XMMHYECKON KapTHHBI MUpA.

PagnoaktuBHOCTE. MCrmonp30BaHME pPAJUOAKTUBHBIX H30TONOB B TEXHUYECKHX LEJSX.
PeHTreHoBckoe M3lydeHue U €ro UCIOJb30BaHNE B TEXHUKE U MeAUIIMHE. MolenpoBaHUe KaKk METOA
IIPOrHO3UPOBAHUS CUTyalluy HA IPOU3BOJICTBE.

Tema 1.3. CTpoeHue BenecTBa

Honnasa xummnueckasi cBa3b. Katnonsl, ux oOpa3oBaHHe W3 aTOMOB B Pe3ysbTaTe Ipolecca
OKHCIICHHsI. AHMOHBI, UX 00pa3oBaHUE M3 aTOMOB B pe3yibTaTe mpoliecca BoccTaHOBIeHUs. MoHHas
CBA3b, KaK CBA3b MEXIYy KAaTHOHAMH M AHUOHAMH 3@ CUYET JJIEKTPOCTATUYECKOTO IPUTSIKCHHUS.
Knaccudukanus HOHOB: MO cocTaBy, 3HAaKy 3apsdja, HAJIUYUIO TUApAaTHON o0omouku. HoHHBIE
KpUCTAJIIMYECKHE peleTkd. CBONCTBA BELIECTB ¢ HOHHBIM THIIOM KPUCTAJUIMYECKON PELIETKH.

KoBajneHTHasi XuMH4ecKkasi cBsi3b. MexaHn3M 00pa30BaHMs KOBAJICHTHOH CBs3U (OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIN). DIIeKTpOOTpHLAaTeIbHOCTh. KOBajleHTHBIE MOJIApHAs U HEMOJISIpHasl CBS3H.
KpatHoCTh KOBajeHTHOH cBsI3U. MOJIEKYISIpHBIE U aTOMHBIE KpUCTaJIIM4eckue pemeTku. CBoiicTBa
BELIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKAMHU PEIIETKAMHU.

Meramnn4yeckasi cBsi3b. Merandeckass KpUCTalLIMYecKass pelleTka W MeTajulndyecKas
XUMHUecKas cBA3b. DHU3nueckne CBOMCTBA METAJLIOB.
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ArperaTHble COCTOSIHUSI BellleCTB U BOJAOPOAHAs CBsi3b. TBeproe, *KUAKOE M ra3zoo0pasHoe
coctosiHUS BemecTB. lepexon BeliecTBa U3 OJHOTO arperaTHOro COocTosiHus B Apyroe. Bomoponnas
CBSI3b.

Yucrblie BemecTBa U cMecH. [loHaTre o cmecu BeniecTB. |'OMOreHHbIE U T€TEPOTEHHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCcoBast JOJIsl IpUMeceH.

[TonsspHocTh CBSI3M HW  MOJAPHOCTH MoJekysbl. KouneHncamusa. Tekydectb. Bo3sronka.
Kpucramnuzanusa. Xunkue kpucrtamiasl. MuHepansl M TOpHBIE TOPOJbl KaK NPUPOJHBIE CMECH.
OMYJIbCUU U CYCIICH3UU.

Tema 1.4. Bonga. PacTBopbI. JIeKTPOJUTHYECKAS TUCCOHAIIAS

Bona. PacrBopbel. PacrBopenue. Boma kak pacTBOpuUTeNb. PacTBOPUMOCTBH  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 HETMApPaTHPOBaHHbIE MOHBI. CTENEeHb 3JIEKTPOIUTHUECKOM
nuccouranuu. CuiabHbIe U clladble 31eKTPOoIUThl. OCHOBHBIE MOJIOKEHUS TEOPUU IIEKTPOIUTUYECKOM
qucconuanuu. Kuciorsl, 0CHOBaHUS M COMM KaK 3JIEKTPOJIUTHI.

PactBopenne kak (GU3MKO-XMMHYECKUI Tporiecc. PemeHue 3agad Ha MacCOBYIO JIOJIO
pacTtBopeHHoro BeniecTa. [IpuMeHeHne BOJbl B TEXHHUECKUX LEsX. JKeCTKOCTh BOJIBI U CIIOCOOHI ¢
ycTpaHeHUsl. MuHepallbHbIE BOJIBI.

IIpakTH4eckoe 3ansaTHe Ne2

CocraBieHrue ypaBHEHUN PEakIiidi B MOJIEKYJSIPHOW U HOHHOU popMax

IIpakT4eckoe 3anaTue Ne3

Peakiinu noHHOrOo 0OMeHa

Tema 1.5. Knaccudurkanusi HeOpraHu4ecKux coeJMHEHU U UX CBOMCTBA

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

OcHoBanus U UX cBoiicTBa. OCHOBaHMS KaK AJIEKTPOJIUTHI, HX KJIaCCU(UKALNS IO Pa3TUuIHBIM
MpU3HaKaM. XHMMHUYECKHE CBOMCTBA OCHOBAaHUM B CBETE€ TEOPUM DJICKTPOJUTHUYECKOW TUCCOLHAIUU.
PaznoxxeHne HepacTBOPUMBIX B BOJIe OCHOBaHM. 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.

Oxkcuapl U ux cpoiictBa. Coneobpasyromme u HecojeoOpasyromue OKcuasl. OCHOBHBIE,
am(pOTepHble U KHUCJIOTHbIE OKCHIbL. 3aBHCHUMOCTh XapakTepa OKCHJa OT CTENEHU OKHUCICHUS
oOpa3yromiero ero Metayia. XUMHYECKHUE CBOMCTBA OKCUIOB. [loiydeHrne oKCHIoB.

[IpaBuna pa3zbaBiaeHUsI CEPHOM KUCIOTHI. Mcronb30oBaHNEe CEPHOM KUCIOTHI B TPOMBIITUICHHOCTH.
Enxue mienoun, uX HCMONB30BAHHE B TNPOMBIIUICHHOCTU. lamieHas W HeramieHass H3BECTb, €€
NPUMEHEHUE B CTPOUTENbCTBE. [ uIic u anedactp, TUIICOBAHUE.

Tema 1.6. Xumnuyeckue peakmuu

Kinaccnpukanusi XuMu4ecKuX peakunuil. Peakiuu coeauHEHUs, Pa3lOKEHMs, 3aMEILEHUs,
obmena. Karamutuueckume peakumu. OOpaTuMble W HEOOpaTUMBIE pEaKIHMH. DK30TEPMHUYECKHE H
SHJIOTEPMHUYECKHE peakuu. TeroBoi 3 PeKT XuMHUUecKux peakuuii. TepMoXuMUu4ecKrue ypaBHEHUSI.

OKHCINTEIBHO-BOCCTAHOBUTEIbHbIe peaknuu. CreneHp oOkucieHUd. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHOBUTENb W OKHCIEHHE. METoJ AIeKTpOHHOro OamaHca NS 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 PEarupyrolux BeEIIeCTB, MX
KOHIIEHTPALUH, TEMIIEPATypPbl, IOBEPXHOCTH COPUKOCHOBEHUS U HCIIOJIb30BAHMSI KaTaJIN3aTOPOB.

Oo6paTumocTh XUMHYECKUX peakuuii. OOpaTuMbie 1 HEOOpPATUMBIEC PEAKITHH.

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

Tema 1.7. MeTaibl 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.

Hemetamibl. OcOOEHHOCTH CTpOEHUsI aTOMOB. HemeTauibl — mpocThie BElIecTBa. 3aBUCUMOCTh
CBOMCTB TaJIOTEHOB OT WX mnojoxkeHus B Ilepmonnueckorn cucreme. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIBbHBIE CBOMCTBA HEMETAJUIOB B 3aBHCUMOCTH OT HX IIOJOXKCHHUSI B pany
3JEKTPOOTPULATETBHOCTH.

Koppo3us meTanmioB: XumMudeckas U 3JIEKTPOXUMHUYECKasi. 3aBUCUMOCTh CKOPOCTU KOPPO3UU OT
YCIIOBHM OKpyKaromel cpenpsl. Kinaccupukanus KOppo3Wd METAIOB MO PA3IUYHBIM IMPU3HAKAM.
Crioco0b!I 3a1UTHl METAIOB OT KOppo3uH. CHIIMKAaTHAS POMBIIUIEHHOCTb.

IIpakTnyeckoe 3ansitue Ne4

OO01mmue cBoCTBa METAIIIOB

Paznea 2. OPTAHUYECKASA XUMUA

Tema 2.1. OcHOBHBIC NOHATHS OPraHUYEeCKOil XMMHH W TeOpHsl CTPOCHHS] OPraHMYeCKHX
coeIuHEeHu

IIpeamer opranuyeckoit xumuM. IIpuponHble, HCKYCCTBEHHBIE UM  CHUHTETHYECKHUE
oprannyeckue Bemectsa. CpaBHEHNE OPraHUYECKUX BEIIECTB C HEOPTraHUYECKUMH.

BanenTHocTh. XMMHYECKOE CTPOEHUE KaK MOPSAOK COEAMHEHHS aTOMOB B MOJIEKYJBI IIO
BAJICHTHOCTH.

Teopusi crpoenusi opranuveckux coequHenuii A.M. BbyrtiaepoBa. OCHOBHBIE MOJIOKEHUS
TEOPUU XUMHUYECKOTro cTpoeHus. M3omepus u usoMepbl. XuMudeckue GopMyibl U MOZEIH MOJIEKYT B
OPraHU4EeCKON 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.

[lonarue o cyOctpare u peareHTe. PeakiMu OKUCIEHUS W BOCCTAHOBICHHS OPTaHUYECKUX
BemecTB. CpaBHEHHE KIAaCCU(UKAIIMK COCTMHEHUH M KiIacCU(UKAIIUN PEeaKIuii B HEOPTaHUUECKOH U
OPraHU4YEeCKON 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, 3aMEIICHHE, pA3JI0KEHHUE, JETHIPUPOBAHUE.
[IpruMeHeHne aJikaHOB Ha OCHOBE CBOMCTB.
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AJIKeHbl. DTWJIEH, €ro TOJy4YeHue (ACTUAPUPOBAHMEM dTaHa, JCMOJUMepHU3aIuei
MOJIMATUJICHA). ['OMOJIOTHYeCcKui psii, U30MEpHsi, HOMEHKJIATypa aJKEHOB. XUMHUYECKHE CBOWMCTBA
STUJICHA: TOpPEHHE, Ka4yecTBEHHbIE peaknuu (oOeciBeunBaHMe OpPOMHONM BOJABI U  pacTBOpa
NepMaHraHara Kajius), TuapaTanus, nonuMmepusanus. [IpuMenenue sTuneHa Ha OCHOBE CBOMCTB.

Juenbl u kayyyku. [IoHATHEe O QueHax Kak yriaeBOAOPOAAX C IBYMs IBOMHBIMHU CBS3SIMH.
CornpspkeHHbIE JUeHbl. XUMHUYECKHEe CBOMCTBa OyTaaueHa-1,3 u u3onpena: odecrBeunBaHue OPOMHOMN
BOJIbl U ITOJIMMEPU3aLUs B KaydyKu. HaTypanbHbIN U CHHTETHYECKHE KayuyKu. Pe3uHa.

AJIKMHBI. ATIeTHICH. XMMHUYECKHE CBOMCTBA alleTUJICHA: TOPEHHE, 00ecIBeYMBaHNE OPOMHOM
BOJIbI, IIPUCOEIMHEHNE XJIOPOBOAOpOAa 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 HCTOYHUKHU YIJIEBOAOPOAOB. [IpupoaHblil ra3: coctaB, IPUMEHEHHE B KauecTBE
TOILIUBA.

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

[IpaBuno B.B. MapkoBaukoBa. Knaccudukamnus n HazHavueHHe KaydaykoB. Knaccuduxamus u
Ha3Ha4yeHHe pe3uH. BynkaHuzanus kaydyka.

[Tonyuenue anerunaeHa NMUPOIU30M METaHa M KapOUIHBIM criocoboM. Peakius monumepuzanuu
BUHWIXJIOpUAA. [[OMMBUHMIXIIOpU U €ro IpuMeHeHne. Tpumepuzaius aueTuieHa B 0eH307.

[Tonsitue 00 skcTpakiuu. BoccTaHoBIeHHE HUTPOOEH30J7a B aHWIMH. [ OMOJIOTMYECKHH psia
apeHoB. Tomnyon. HurpoBanue Ttonyosa. Tporui.

OcHOBHBIE HaNpaBJIeHNS POMBIIIUIEHHOMN NepepaboTKH MPUPOTHOTO rasa.

[omyTHbIi HepTAHOH Ta3, ero nepepadoTka.

[Tpomiecchl TPOMBITIUICHHONW TepepaboTku HedTH: KpekuHT, pudopMuHT. OKTAaHOBOE YHCIIO
OCH3MHOB M IIETAHOBOE YHUCIO JH3EJbHOro TOIUIMBa.KOKCOXMMHUECKOEe TPOU3BOJICTBO M €ro
MPOTYKLIHSL.

IIpakTHyeckoe 3ansaTHe Ne6

Ornpenenenne MOJIEKYISIPHONU (POPMYJIBI YIIIEBOIOPOIa

Tema 2.3. Kuciopojacoaep:kanue oprannieckne coeJuHeHust

Cnuprsl. [lonydyenue sTaHona OpoKeHUEM TIIIOKO3bI M THIpaTanyei sTuieHa. [ uapokcuibHas
rpynna kak ¢yHKnuoHanbHas. [loHATHE O npeAenbHBIX OJHOATOMHBIX CHHpPTax. XHUMHUYECKHE
CBOWCTBA 3TaHOJ]A: B3aMMOJACHUCTBHE C HATpHEM, OOpa3oBaHHE MPOCTBIX U CIOXKHBIX 3(UPOB,
OKHCJICHHE B anblerun. lIpuMeHenne 3TaHona Ha OCHOBE CBOWCTB. AJIKOTOJIM3M, €r0 MOCIEACTBHS U
IPEAYIPEKICHUE.

I'munepuH Kak MNpeACTaBUTENb MHOIOAaTOMHBIX crnupToB. KaudecTBeHHass peakuus Ha
MHOI'0aTOMHBIE CIUPTHL. [IpuMeHeHue raunepuHa.

Denos1. Duznyeckue U XMMUYECKHE CBOMCTBA (DeHosa. B3anMHOe BIIMSIHHE aTOMOB B MOJICKYJIe
¢deHona: B3aMMOJCHCTBUE C THAPOKCHAOM HATpUs M a30THOM kuciotoi. Ilpumenenue denona Ha
OCHOBE CBOMCTB.

Aabaeruapbl. Ilonstue 00 ampaerupax. AJbpAeTHAHAs Tpynna Kak —(yHKIMOHAJIbHAs.
@opmManbIerul U €ro CBOMCTBA: OKHMCIEHHE B COOTBETCTBYIOINYIO KHCIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIMM cnupT. IlomydeHue anbIeruzioB OKHMCIEHHEM COOTBETCTBYIOLIUX CIIMPTOB.
[Ipumenenue popmanbaeruaa Ha OCHOBE €r0 CBOMCTB.

KapoOonoBble kucaorbl. [loHsTHe o kapOOHOBBIX KucioTax. KapOokcuibHas rpymma Kak
(GyHKUMOHANbHAA. ['OMOJIOTMYECKMH PpAd MPENeNbHbIX OJHOOCHYBHBIX KapOOHOBBIX KHCIOT.
[Monmyyenne KkapOOHOBBIX KHCIIOT OKHCICHHEM allbJeTHUA0B. XHUMHUYECKHE CBOWCTBA YKCYCHOM
KHCJIOTBI: OOIIMEe CBOWCTBA C MUHEpPAIbHBIMM KHCIOTaMH M peakuus stepudpukanuu. [Ipumenenue
YKCYCHOM KHUCJIOTBI Ha OCHOBE CBOMCTB. BbICHINE JKUPHBIE KHUCIIOTHI Ha IIPUMEPE MAaJIbMUTUHOBON U
CTE€apUHOBOM.

Cao:xxnble 3¢upsl 1 xKupbl. [lomyyeHne cinoxxHbix 3gpupoB peakimeit srepuduxannu. CloxHbie
3¢upsl B IpUpoje, ux 3HadeHue. [IpuMeHeHne cioxKHbIX 3PUPOB Ha OCHOBE CBOWCTB.
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Kupst kak cnoxubie 3¢upbl. Knaccudukarms xupoB. XuMUYECKHE CBOMCTBA JKUPOB: THIPOIU3
Y TUAPUPOBAHUE KUJKUX )KUPOB. [[puMeHeHune upoB Ha OCHOBE CBOMCTB. MbLia.

YrieBoabl. YTIIEBObI, UX KiIacCU(UKAIMS: MOHOCAXapuabl (TIOK03a, PPYKTO3a), TUCAXAPUIBI
(caxapo3a) u mojmcaxapuIbl (Kpaxmall 1 1eJUTI0I03a).

I'moko3a — BemecTBO C JIBOMCTBEHHOW (DYHKIMEH — aidbAeruaocnupT. XUMHUYECKHE CBOICTBa
TJIIOKO3bI: OKHCIIEHHWE B TJIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, COMPTOBOE OpOKEHUE.
[IpumeHeHue rI1I0K03bl HA OCHOBE CBOMCTB.

3HayeHHWe YIJIEBOJOB B JKMBOW MPHUPOJAE W KU3HU uenoBeka. I[loHsaTMe 0 peakmusx
MOJIMKOHCHCAIINY U TUIPOJIH3a Ha IPUMEPE B3aUMOIPEBPAIICHHIA: 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.
TOKCHMYHOCTh STUJICHTIMKOJIA M TMpaBujia TEeXHUKH Oe3omacHocTd mpu pabore ¢ HuM.Ilomyuenue
¢eHona ©3 TPONYKTOB KOKCOXMMHYECKOTO TPOM3BOACTBA M u3 OeHzona.lloaukonaeHcanus
dbopmanbreruaa ¢ ¢GeHoroM B (peHOTOPOPMATBICTHAHYIO CMONTY. Ametanbaeruj. MHoroodpasue
KapOOHOBBIX KHUCIOT (II[aBesieBasi KUCJIOTa KaK JBYXOCHOBHAsI, aKPHJIOBasl KHCIIOTA KaK HeMpeaeabHasl,
OcH30lHAs KHUCIIOTa Kak apoMaruueckas).MojodHOKHCIIoe OpoKeHHE TIIIOKO3bl. KuciomosiaouHbie
npoaykThl. CunocoBanue kopMoB. HutpoBanue 1emnono3sl. [Tupokcuaus.

Tema 2.4. A3oTcoaep:kammue opranndeckue coeaunenus. [loanmepnt

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

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

Beaxu. [lepBuunasi, BropuuHasi, TpeTUYHAsI CTPYKTYPBI O€JIKOB. XMMHUYECKUE CBOWCTBA OEIKOB:
ropeHue, JeHaTypauus, TUApoIn3, IBETHbIe peakiuu. bruongornueckue GpyHKInn 6ENKOB.

IMoaumepsl. benku u nonucaxapuabl Kak OMOMOIUMEPHI.

[Inactmaccel. IlonydyeHue mMOAMMEPOB peakUed MOJMMEPHU3ANMU W MOJUKOHICHCAILINH.
TepmoriacTuyHble U TEPMOPEAKTUBHBIE TUTacTMacchl. [IpeacraBuTenu miacTMace.

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

AMMHOKanpoHOBass  KucioTa. KampoH Kak MpenCcTaBUTENb  IMOJMAMHMIHBIX  BOJIOKOH.
Hcnonb3oBanue ruiponn3a 0EIKOB B MPOMBIILIEHHOCTH. [[OMMBUHIIXIIOPH], TOTHTETPAPTOPITUIICH
(tedon). Denonodopmanpaeruaabie TwiactMaccehl. Lemnymoua. IIpoMbinuieHHOE TPOU3BOJCTBO
XUMUYECKUX BOJIOKOH.

Tema 2.5. O0oOmeHne 3HaHUN IO OPraHUYECKOM M HEOpPraHu4eckod XumuH. OCHOBHBIE
MOHATHSL OPTaHUYECKOW U HEOPTraHUYECKON XUMUU.

IIpakTHyeckoe 3ansaTue Ne7

['eHeTnueckas cB3b MEXAY KJIacCaMH OPraHUYECKUX M HEOPTaHUYECKUX COeTUHEHUN
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Pasgen 3. BUOXUMMUSA

BBenenue

[lonarue o OMOXUMHH, KAK HAyKe O KaYeCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COJICPKAHUU U
peoOpa3oBaHUAX B MPOILECCE >KU3HEAEATEIbHOCTH COEOUHEHHM, 00pa3ylomuxX XUBYIO MaTEpHIO.
Uctopust pa3Butus Onoxumun. Poiab OMOXMMHYECKHMX 3HAHUUM B )KM3HM 0oOmIecTBa. bruoxmmmueckue
MPOLIECCHI MPU XJ1eO0NeueHNH, TUBOBAPEHNH, KBAllIeHUU U T.1. KOHCTpyHpoBaHUuE MUKPOOPTaHU3MOB
(MCKyCCTBEHHBIN OeNoK, CHHTE3 MHTepdepoHa). bruorexHonorus B 60ppde ¢ rononomM u aehUIUTOM
SHepruu U cbipbsi. CoBpeMeHHbIE METOJbl HcciefoBaHus B Oumoxumuu. [lepcrekTUBBI pa3BUTHS
OMOTEeXHOJOTHH. buoxuMuyecke MeToIbl MOHUTOPHHTA OKPY/KAIOLIEH CpeIbl.

Tema 3.1. XuMHYeCKHI COCTAaB OPraHu3MOB H oOlIee MOHATHe 00 O0OMeHe BelIeCTB U
JHEePIruM B 'KUBOMH NpuUpoae

DneMeHTHBIN cocTaB opranu3ma. [loHsATHE O TIaBHBIX OMOTEHHBIX dJIEMEHTax. Makpo- u

MHUKPORJIEMEHTBI. 3aKOHOMEPHOCTH PACHpPOCTPAHEHUsI AJIEMEHTOB B kHBOM mpupoze. [lorpeOHoCTh
OpraHM3MOB B XMMHMUYECKHX 3JIEMEHTAaX. XMUMHYECKUN COCTaB OpPraHW3Ma 4eloBeKka. buosornuecku
AKTUBHBIE COCAMHEHHUS, UX POJb B JKU3HH YEJIOBEKAa, )KHMBOTHBIX U pacTeHHil. OOMEH BEIIECTB Kak
BOKHEMIIEE CBOMCTBO KUBOW MATEPUH.

JdemoHcTpanus

1. BiusiHue KOHLEHTpalMu MUHEPAIbHBIX COJIEH, paCTBOPEHHBIX B KPOBH, HA COCTOSIHHUE
3PUTPOLIUTOB.

2. BrisiBienue ponu Kanbiusi B CBEPTHIBAHUU KPOBH.

Tema 3.2. beaku

Crtpoenue u GpyHKuN 0eJIKOB

Posib GenkoB B MOCTPOEHUH M (PYHKIMOHUPOBAHHH JKUBBIX CHCTEM. AMHHOKHCIIOTHBIM COCTaB
O0enkoB. CrocoOBI  CBS3M aMHUHOKHUCIOT B OenkoBod Mojekyne. CTpykTypa OEIKOBBIX MOJICKYI.
OyHKIMOHANbHAS KIaccu(uKaIus OeNIKOB U XapaKTePUCTUKA OTACIBHBIX TPYIII.

IMenTuan!

[entuner. [Ipupoansie nenTuabl, UX GU3NOIOrMYECKOE 3HAUCHUE
IIpakTnyeckoe 3ansitue Ne§
KauecTBeHHbIE PCaKkMu Ha aMUHOKHUCIIOTBI U 6eJ'IKI/I
IIpakTnyeckoe 3ansitue Ne9
Jlenarypanust GEJIKOB

Tema 3.3. ®epMeHTBI

CaoiicTBa pepMeHTOB

PaznooOpasue ¢pepmenTOB. Paznuunst B cBOMCTBaxX ()epMEHTOB M KaTaIM3aTOPOB MHON MPUPOIBIL.
CrenuduuHocTs 1 MeXxaHu3M AeicTBUs (pepmeHToB. IloHATHE O cyOCTpaTHOM M alIOCTEPUUYECKOM
[EHTpax B MoJieKyJe pepMeHToB. [loHsaTHe 0 KohepMeHTax.

3HavyeHue (pepMeHTOB B 00MeHe BellleCTB B OPraHu3Me

AKTHUBaTOpbl M MHTHOUTOPHI (epMEHTOB. I[IpOMBINUIEHHOE TMOJyYeHHE U MPAKTUYECKOEe
UCIOJIb30BaHUE (DEPMEHTOB B MEAMILIMHE U XO3SICTBEHHOH J1€ATEIbHOCTH YeJIOBEKa.
IIpakTnueckoe 3ansaTue NelQ
HaOnronenue pacuienieHus nepokcuaa Boaopoaa GepMeHTOM KaTaaa3on
IIpakTnueckoe 3ansTue Nell
BnusiHue Ha aKTUBHOCTB ()EPMEHTOB PA3IUYHBIX (PaKTOPOB

Tema 3.4. AT®D

buoaornyeckoe okuciaeHue u cuares ATP

Makposprudeckiue CoOeAMHEeHus. AeHO3UHTPU(OChAT KaK YHUBEPCATbHBII UCTOYHUK YHEPTUH,
o0ecIeunBarOIMi  MPOIeCChl KU3HEAesTenbHOCTH. [ uaponu3 u cuHte3 AT®. IlpeBpamenue
XUMHUYECKOH 3Heprun B opranuzme. OCOOEHHOCTH OMOIOTHYECKOTO OKUCIICHUSI.
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Tema 3.5. Hyk/ienHOBbI€ KHCJIOThI

Ctpoenne u pyHKIUM HYKJIEHHOBBIX KHCJIOT

Hcropust OTKpBITUS W W3Yy4YEHUsS HYKIEHMHOBBIX KHCIOT, WX XHWMHYECKHMH COCTaB.
XapakTepucTuka MYPUHOBBIX U MUPUMUIUHOBBIX OCHOBAaHUM, BXOMSIIMX B COCTAB HYKJIEHMHOBBIX
KucaoT. Tumbl HyKIeUHOBBIX KUCHOT. Paznuuusa JIHK m PHK mo cocraBy rimaBHBIX a30THUCTBIX
OCHOBAHMH, IEHTO3aM, MOJICKYJSIPHOM Macce, JOKalu3aluu B KiIeTke M (QyHKUusM. [nmaBHBIN
nocTynaT MoJyekyisipHoit ouonoruu: JJHK-PHK-6enok u ero passutue.

Bunonornueckas poas IHK n PHK pasin4yHbIX BH10B

Crpykrypa u ¢yakuuu JHK. Conmepxanne JIHK B opranmsme u jokanu3aius €€ B KIIETKE.
Mogens [Ix. Yorcona u @. Kpuka. KomrieMeHTapHOCTh a30TUCTBIX OCHOBAHUW U €€ 3HAUYCHHE IS
BOCIIPOM3BENICHUS CTPYKTYypbl reHoMoB. Ctpoenune xpomaruHa. Myranuu B JIHK u dakTopbr nx
Be3biBatone. PHK, ux xmaccudpukanus (TPHK, pPHK, nPHK, Bupycusie PHK) CpaBHutenbnas
xapakrepuctuka BuaoB PHK mo ux crpykrype u GyHKIusIM.
IIpakTnueckoe 3ansaTHe Nel2
Brigenenne JIHK

Tema 3.6. buocunTes 0ekoB

Koa 0e1koBoro cuuresa

MartpuuHas cxema OuocuHTe3a 6eakoB. Mexanusm Ouocunresa (permmukanun) JJHK. @epmeHTHI
u O6enkoBwie pakTopsl, yuacTByromue B perunkanuu JJHK. Kox 6enkoBoro cunTesa.

JTanbl OMOCUHTE3a 0eJIKOB

Ortanbl 6nocuHTe3a OenkoB. [loHaTne o TpaHckpumuuu ¥ TpaHcasiuu. CTpoeHue pudocom,
tpancnoptaoit PHK (TPHK).
IIpakTnyeckoe 3ansiTue Nel3
Pemenue 3a1a4u mo MOJIEKYISIpHOUN OHMOIOTHN

Tema 3.7. BuraMuHbI
ButamMuHBI U HX POJib B 00MeHe BellecTB
OOmiass xapakTepuCTHKAa ¢ KiIacCU(UKAIMsA BUTAMUHOB. McTopusi OTKpHITHS U

HCIOJIb30BAHUS BUTAMUHOB. POJIb BATAMUHOB B MUTAHUU YE€JIOBEKA. ABUTAMUHO3bI, THITIOBUTAMUHO3bI,
TUIEepBUTaMUHO3bI. JKHupopacTBOpUMbIE BUTAaMUHBI X POJb B oOMeHe BellecTB. BoaopacTBopuMmbie
BUTaMUHBI, UX Poib. [[pUpogHbIE HICTOYHUKN BUTAMUHOB. Y CJIOBHSI, HEOOXOIUMBIC AJISI COXPAHCHUS
BUTaMUHOB B MHUILEBLIX MPOAYKTax, oBomax u ¢ppykrax. Kparkas xapaktepuctuka BUTaMuHOB A, B,
C, [, E, PP u npyrux. IlpumeHeHrne BUTAMUHOB B MEJIULIMHE U CETbCKOM XO35UCTBE.
IIpakTnyeckoe 3ausitue Nel4
KauecTBeHHbIC peakiiiyu Ha BUTAMUHBI

Tema 3.8. YrieBoanbt

Crpoenue u GpyHKIUM YIJIEBOI0B

Knaccudukanus yrimeBomoB. IIpocTeie yrieBonbl M WX MpeiacTaBUTeNnd (pubo3a, TIII0KO03a,
dbpykTo3a, TramakTto3a). CnoxHble yriaeBoasl. Jlucaxapuasl (caxaposa, JIaKTO3a, MajabT03a).
[Monmucaxapuapl, UX CTPYKTypa U MPEACTaBUTENH (TIMKOTeH, KpaxMall, KJIeT4aTka, XuTHH). OyHKIun
yTJIEBOJIOB.

O0meH yriieBoa0B

OOMeH yriaeBoJOB B JKHMBBIX OpraHu3sMax. XHUMHUYECKas CYIIHOCTb OHMOXMMHYECKUX
npeBpamieHuii  yriaeBogoB  ((oTocuHTE3a,  IBIXaHMS, — pa3IM4YHBIE  BUABI  OpOXKEHUS).
JlelicTBUE ATaHOJIa HA OPTAHU3M YEJIOBEKA.
IIpakTnueckoe 3ansaTue Nels
KadecTBeHHBIE peakIIui Ha YIIIEBOIbI
IIpakTnueckoe 3ansaTue Nel6
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buoxumuueckue npeBpanieHys yrieBoi0B B OpraHM3Me YeI0BeKa
Pacuer cyTouHOM HOpMBI TOTPEOICHUSI YTIEBOIOB /AJISl YETIOBEKa.

Tema 3.9. JIunuanl

MHoroo0pa3ue u 0M0JIOrHYecKOe 3HAYEeHUE JTUITHI0B

OOmast xapakrepucTuka u kinaccudukanus aunuaoB. CTpykTypa U QyHKUMU JununoB. Poib
JUNKAJOB B NOCTPOCHUM Onosiornueckux MmeMmopas. CTpykTypa U QyHKIUH JIMIIONPOTEMHOB. Menuko-
Ouonornyeckoe 3HAa4YCHUE u o0mactu MIPUMEHEHHS KHUPOB.

CBolicTBa 1 00MeH JJUIIHI0B

OOmMeH xupoB. Pacnag )KUpoB M OKUCIIEHUE BBICIIUX JKHUPHBIX KUCIOT. MexaHu3M OMOCHHTE3a
BBICHIMX JKUPHBIX KUCIOT. Hapymienust B ooMeHe xupoB. OXUpEeHHe U ero MpuyuHAbI.

Bocku, ux crpoenue, GpyHkuuu u npeacrasureny. CTpoeHne U QyHKIUM CTEPOUJIOB.

®ochonununsl. buonorunueckas poiab GochOTUTHIOB.
IIpakTnyeckoe 3ansitue Nel7
N3yueHune cBOMCTB KUPOB

Tema 3.10. 'opmoHbI

I'opMoHbI U X POJib B 00MeHe BelecTB

Knaccudukanus ropmonoB. CrepouaHble TOPMOHBI. MeXaHHU3M JEHCTBUS CTEPOUTHBIX
ropmoHoB. CaxapHblii 1uabet u ero BUIbl. [Ipodne TOPMOHBI, UX CTPYKTypa U MEXaHU3M JEHCTBUS.
IIpuMeHeHre TOPMOHOB B MEIULIMHE U CEIIbCKOM XO35HCTBE.
IIpakTn4yeckoe 3ausitue Nel8
KauecTBeHHBIE peakiuy Ha TOPMOHBI

Tema 3.11. [Ipo01eMbl OMOXMMHYECKON IKOJTOTHU

AHTpPONOreHHble OMOAKTHUBHBbIEC BelleCTBA M MPO0JeMbl XUMHYECKOr0 3arpsi3HeHUus
ouocgepsl

AHTpPOTIOTEHHBIE OMOAKTHUBHBIC BEIIECTBA U MPOOJIEMBl XUMHUUYECKOTO 3arpsi3HEHUsT OMOChEPHI.

DKooruyeckn Oe30mMacHble CIIOCOObI BO3JCHCTBHS Ha pa3iM4YHbIC BHUIbI JKUBOTHBIX, PAaCTEHUH, U
MUKPOOPTraHU3MOB.
IIpakTnueckoe 3ansaTue Nel9
Pemenue skonornueckux 3aaad
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Tembl pedepaToB, (10KI210B, COOOIIEHUIT), THAMBHIYAJIbHBIX POEKTOB

® bUOTEeXHOJIOTHS U TeHHas UHXXeHepusa — TexHosioruu X XI Beka.

* HanorexHosioruss Kak NPUOPUTETHOE HANpPaBJICHUE pPa3BUTUS HAYKHM W IPOU3BOJICTBA B
Poccuiickoit deneparumu.

» CoBpeMeHHBIC METO/IbI 00€33apaskKUBAHUSI BOJIBI.

* AJUIOTpONIHSI METAJIOB.

* Xuzub u nearenpHocth J1.J.MeHneneena.

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

 Cunre3 114-ro snementa — Tpuymd poCCHICKIX HUIUKOB-SIEPIIHKOB.

* 3oTomsl BoOpoaa.

* lcnonb30oBaHue paiuOaKTUBHBIX U30TOMOB B TEXHUYECKUX LIEJISIX.

* PEHTreHOBCKOE U3y4YE€HHE U €r0 UCIIOIb30BAHUE B TEXHUKE U MEIULIMHE.

* [I1a3ma — 4yeTBEepTOE COCTOSTHUE BEILIECTBA.

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

* OxpaHa OKpyxkawleid cpeapl OT XHUMHUYECKOro 3arpsisHeHus. KonnuecTBeHHbIE
XapaKTEPUCTUKH 3arpA3HEHUST OKPYKAIOIIEH Cpesbl.

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

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

* I'pyOoaucnepcHbie CUCTEMBI, WX KiacCU(UKAIUA U HCIOJIh30BaHHE B MPOodecCHOHATBHON
JeATEeIbHOCTH.

* KocmeTrnueckue renu.

* [IpuMmeHeHNE CYCIIEH3UN U OMYJIBCUN B CTPOUTEIILCTBE.

* MuHepaJibl 1 TOpHBIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.

* PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

* Boza kak peareHT u cpefia 11l XUMUYECKOTO Ipoliecca.

* )Kuznb u gesrensHocTh C.Appenuyca.

* BkitaJy 0TEUECTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUH 3JIEKTPOIUTUYECKON AUCCOLMALINH.

* YcTpaHeHHe )KeCTKOCTU BOJIbI Ha MPOMBIIIJIEHHBIX MPEATPUITHSIX.

* CepHas KHCIIOTa — «XJ1€0 XMMHUECKON MPOMBILIUIEHHOCTH.

* lcnionp30BaHie MUHEPATBHBIX KHCIOT HA MPEANPUATUIX PA3TUIHOTO TIPOGUIIS.

* OKCHJIBI M COJIM KaK CTPOUTENIbHBIE MATEPUAIIBI.

* Ucropus rumnca.

* [ToBapeHHas1 CONb KAK XMMUYECKOE ChIPBE.

* MHoTONHMKUI KapOOHAT KANBIUs: B IPUPOJIC, B POMBIIIIEHHOCTH, B OBITY.

* Peakiiuu ropenusi Ha MPOU3BOJICTBE U B OBITY.

* BupTyanbHoe MoIeTUpOBaHUE XUMUYECKUX MPOLECCOB.

* DJIEKTPOJIN3 PACTBOPOB IEKTPOIUTOB.

* DJIEKTPOJIU3 PACIIIABOB 3JIEKTPOJIUTOB.

* IlpakTnueckoe mpuUMEHEHHE  HJIEKTPOJIM3a:  paQUHHpPOBAHHE,  TaJbBaHOIUIACTHKA,
rajgbBaHOCTETHsI.

* lcTopus nonyyeHus: 1 MpoU3BOJCTBA ATFOMUHHS.

* DJIEKTPOIUTUIECKOE TTONTydeHHE U paUHUPOBAHUE MEIH.

* Xuznp u gesrenpHocTs I [{9BH.

* Pojib METAJJIOB B HCTOPUM YEJIOBEUECKON HUBUIM3alMuU. VcTOpUs OTE€UeCTBEHHOU

yepHOU MeTtautyprui. COBpeMEHHOE METAJUTYPrU4eCKOe MPOU3BOJICTBO.

* Hcropuss OTEYECTBEHHOM LBETHOM METAIIyprud. Poib METauloB M CIIaBOB B HAy4HO-
TEXHUYECKOM IIpOrpecce.

» Koppo3sust MeTaioB 1 CriocOObI 3alIUTHI OT KOPPO3UH.

* lnepTHBIE MK G1aropoIHbIE ra3bl.

* Poxparonye cojii — TajIoreHbl.

18



* 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 MUPOBOM OPTaHUUECKOU XUMUHU.

* CoBpeMEHHBIE MPECTABIECHUS O TEOPUN XUMUYECKOTO CTPOEHHS.

* DKOJIOTMYECKUE aCTIEKThI NCIIOJIb30BAaHUS YTIIEBOOPOIHOIO ChIPbSI.

*  DKOHOMMYECKHME AaCHEKThl MEXIAYHAPOJAHOIO COTPYIHHYECTBA IO  HCHOJIb30BAHUIO
YIJIEBOIOPOAHOIO CHIPBS.

* Vctopust OTKpBITHA W Pa3pabOTKHU Ta30BBIX W 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 IPOTpeECCE.

* CBapo4HOE ITPOU3BOJCTBO U POJIb XUMHUH YIJIEBOJOPOJOB B HEM.

* Hedpts um ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOAHOTO MEXIYHAPOIHOTO
COTpYAHHUYECTBA.

e OpraHn4ecKre BeIeCTBA PACTUTEIbHOMN KIETKH, JOKA3aTeIbCTBA UX HAJMYHS B PACTCHUH.

e Heoprannueckue BellecTBa KJIETOK pacTeHUi. JlokasaTenbCTBa HX HaIM4Ms M POJIU B
pacTeHun.

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

e [IpakTHyeckue AoOKa3aTelIbcTBa OOpa30BaHUs OPraHUYECKUX BEIIECTB B PACTEHUH  ITyTEM
dorocunTe3a. IloBbllieHHEe NPOAYKTUBHOCTH (POTOCHHTE3a B HCKYCCTBEHHBIX H3KOJOTHYECKHX
CUCTEMAX.

¢ JKene30 u Mellb B OpraHu3Max Mx poJib B SJHEPIeTUKE KIETKH.

¢ O metaimiax u pepMeHTax.

e OOTOCHHTES I1a3aMU XUMHKA.

¢ )Kerne30 u npoiiecchl AbIXaHUS B )KUBBIX OpraHU3MaXx.

e X¥MHS U KOCMETHKA.

e lIcKkycCTBEHHas MMUILA: 3a U IPOTUB.

e [lonp3a 1 Bpell XpyCTALIUX CYXapHUKOB.

® MOXHO JI1 UCTIOJIB30BATh ACIIUPUH KaK KOHCEPBAHT?

¢ BuTaMHUHBI — CIyTHUKH 3I0POBbS U PAOOTOCIIOCOOHOCTH.

e [[pupoHbIe UCTOYHUKN 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 YyOpaBIECHUS JKU3HEACATEIBHOCTBIO KIETKH, COXPAHEHUS M Iepenadu
HACJIEJICTBEHHBIX MPU3HAKOB B MOKOJICHUSIX.

e BiiisiHue okpysKarolen cpefibl 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-rexnomoruii.

o CoBpeMEHHBIC METO/IbI UCCIICIOBAHUS B OMOXUMHUH.

¢ brorexHosorust B 60pp0e ¢ rooaoMm.

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 (POPMYIT 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 0eJIK0OB 1

Tema 3.3 HaGmonenue pacmieruieHus: mepokcuaa Bojaopoja (pepMeHToM
KaTajia3ou 1

Tema 3.3 1
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 Pernrenue nKooruueckux 3amad 1
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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/elieHue U ONepUpOBaTh CISAYIOUTUMU
XUMHYECKIMH TOHATUSIMH: BEIIECTBO, XUMHYECKHH SJIEMEHT,
aTOM, MOJIEKYJa, OTHOCHUTEIbHBIC AaTOMHAs M MOJEKYJIsIpHas
Macchl, HWOH, QJUIOTPONHs, W30TONbl, XHUMHYECKass CBS3b,
AIIEKTPOOTPHUIIATETILHOCTh, BAJIEHTHOCTh, CTEMEHb OKHCICHUS,
MOJIb, MOJISIpHAsT Macca, MOJSIPHBIA 00BEM Ta3000pa3HbIX
BEIIECTB, BEIICCTBA MOJIGKYJSIPHOTO H  HEMOJEKYJISPHOTO
CTpOCHUH, pacTBOpHI, ANEKTPOIUT U HEDJICKTPOJIUT,
AIIEKTPOJIUTHIECKAS JTUCCOLIAAIINS, OKUCIIUTEITh u
BOCCTAaHOBUTEINIb, OKHCJICHWE H BOCCTAHOBJICHHE, TEIIOBOM
ekt peakiuu, CKOPOCTh XHWMHUYECKOW peakluu, Karajus,
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 XuUMUYeckux 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 MaJibIX U OOJIbIIMX IMEPUOJIOB
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 XMMUYECKUX CBS3€U 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
S9TOM TEOPHUM CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COEMHEHUM.

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, CTPOEHHUSI, CBOMCTB, MOJY4YCHUS 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 BakHeimux 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, aJKEHOB, 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 KHCJIOTHI, 1711 €CTECTBEHHO-HAYYHOT0 MpOoduIs mpeacTaBuTe-
Jed JIpyrux KJIacCoB KHUCIOT), MOHOCaxapuaoB (TJIIOKO3bI),
aucaxapusoB  (caxapo3bl), MOJMCAaXapuaoB  (Kpaxmajia H
LEJUTIONO03b1), aHWJINHA, AMUHOKHUCIIOT, OEJIKOB, UCKYCCTBEHHBIX U
CUHTETHYECKHUX BOJIOKOH, KaAYy4yKOB, MIACTMACC

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, HAIMYUIO KaTaau3aropa,
U3MEHEHHMIO CTENEHEHl OKHUCIEHHS 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

(Hay49HO-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
Cpelbl 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.

Kputnueckass  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

MMPOBECACHNHN 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 TIOHSATHEM «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
OMOJIOTHYECKHUX KHUJKOCTSX, IPOBOJUTh KAaUECTBEHHBIC PpEAKINH
HAa AaMUHOKHCIIOTBI U OCJIKH.

2.2. llenTuanl

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

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

Paznea 3. depmeHTHI

3.1.
¢depmenToB

CsoilicTBa

[Tomyyenue npeacraBiaeHus o pa3HooOpa3un GEepMEHTOB, UX
IIPUPOJE U POJIM B KIIETKE, CBOMCTBAX U MEXaHU3Max JACUCTBUS.
PopmMuUpoOBaHNE 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 mnpencrasnenuss 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
byHKIHHA

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

[Tomyyenue mnpencraBieHuss o0 OOMEHE YIJIEBOJIOB 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 ¢ KiaccupuKaluen, CTpyKTypoi, 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 KIacCHU(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  XMMHUYECKOI0
3arpsiz3HeHus 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

JUCHUIIINH.

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

Ob6opynoBanue yueOHOTO KaOuHeTa:
- MOCAaJOYHLIC MCCTA IO KOJIMYCCTBY 06y‘-IaIOH_II/IXC$I.
- pabouee MecTO TpenoaBaress,

- JOCKa MIKOJIbHAasA

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

- yueOHO-METOIUUECKHE

MOCOOMS B 3JIEKTPOHHOM/TICUaTHOM BHJIE

- Komnerotep: Intel Pentium 3.06Ghz 4gb 512Gb+monutop: Benq FP531,
-MynsTuMenuitablil npoektop: Epson eb-x14g
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4.2. UndopmanuonHoe obecnevyeHue oOydeHusi. IlepedeHb pexoMeHIyeMbIX Y4eOHBIX
u3aanuil, UHTepHeT-pecypcoB, 10MOJTHUTEIbHOM JTUTEPATYPHI.

OcHoBHas1 iuTEparypa:

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

2.  boromonosa, N.B. Heopranuyeckas xumusi: yueOHoe mocobue st crya. yupexa. CI1O/
N.B.boromornoga. - M.: Ansdpa-M, THDOPA-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 Xumusi: KpaTKuii Kypc: yuebnoe nocoodue / 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. Spsiruna. —
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. Y.2.

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

JonosHuTE/IbHbIE HCTOYHUKU:

1. buonorms B Tabmuiax W cXemax: IS IIKOJbHUKOB W aOWTYPHEHTOB/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. Opranumdeckas XuMHS B pPHCYHKaxX, TaOnMIax, cxeMmax: 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.: MocKkOBCKHI1 TOCYAapCTBEHHBIN yHHBepcuTeT nmMeHu M.B. JlomoHocoBa, 2014.

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

6. Epoxun, FO.M. COopHHMK 3aady W yHNpaKHEHUH MO XUMUU (C AUTAKTHUYECKUM
MaTepuaioM): yaeOHoe mocodue ais cTya. cpea. npod. yueo. 3aBenennii /HO.M.Epoxun, B.U.®ponos.
- M.: Akagemus, 2010.

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

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

9. Cracp, H.®. Ob6mas u Heopranuueckass xumus: crnpaBodauk st CITIO/ H.®. Crace. -

Caparos: [IpodobpazoBanue, 2017.
10. HBanos, B.I'. Oprannueckas xumusi: KpaTkuii kypc: yaueOHoe 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. - Pexxum moctyma: http://schoolcollection.edu.ru/catalog/,
CBOOOTHBI.
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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. ®enepanbHbli LIEHTD 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 XUMHU [DJIEKTPOHHBIH  pecypc]:
UH(POPMALIMOHHO-00pa30BaTENbHBIA  CaHT. - Pexum pocryna: http://www.alhimikov.net/
CBOOOIHBII.

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

7.  Xumus [DIEKTPOHHBIM pecypc|: IJIEKTPOHHBIM YYEOHBIM KOMIUIEKC 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 MIKOJBHOMY 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 YIUTENCH, 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 g 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 JUCLUIUIMHBI OCYILECTBISIETCS
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 nudpepeHIIUPOBAHHOIO 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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cpeasl 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,
TUNBI PEAKIUi 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 OPraHU4eCKUX
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 HW3YYEHHBIM 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 mNpuOOpeTeHHbIE 3HAHUA W
YMEHHsIT B  NPAKTHYECKOH  [1eATeJJbHOCTH 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 OKPY)KAIOIICH
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 U CBOICTBA camocTosTeNbHas paboTa,
BEIIECTB; npakTHieckas pabora

® ONMUCHIBATH PE3YJIbTATHl HAOIIOICHUH;

® BBIIIBUTATh TUIIOTE3HI;

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

® CHCTEMaTH3UpPOBATh MOJIYYECHHYIO HH(OPMAIHIO B
BHE TaOJIMNIL;

e 00CyXaaTh pe3yabTaThl SKCIICPUMEHTA,
y4acTBOBATh B JUCKYCCHH;

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

® CpaBHUBATh CTPOEHHE MOJIEKYJI OpPraHHYECKHX

COeIMHEHNUH, JIeTIaTh BHIBOIBI;
J HAXOAUTh 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.
[IpenocraBienne pedepaTon

3HaHud:

BakKHelIlIMe XMMHYECKHe TOHSTHS:  BEIIECTBO,
XUMHUYECKHI 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIHHBIC
aTOMHasi W MOJICKYJSIpHAs MacChl, WOH, aJUIOTPOIIHS,
M30TOIIbI, XUMHYECKasl CBSI3b, JIEKTPOOTPUILIATEITHHOCTD,
BAJICHTHOCTh, CTENECHb OKHWCJICHUS, MOIb, MOJISIpHAs
Macca, MOJISIPHBIA 00BEM Ta3000pa3HBIX BEIIECTB,
BEIIECTBA  MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO
CTPOCHHS, PACTBOPHI, JIIEKTPOIUT U HEIJICKTPOIUT,
ANEKTPOJIUTHYCCKAs ~ AUCCOLMAIUS, OKUCIUTEIh H
BOCCTAHOBUTENIb, OKHCIEHHE U  BOCCTaHOBIICHUE,
TEIIOBOM 3((EKT peakmuu, CKOPOCTb XHMHYECKOU
peakuuu, KaTajms, XUMHUYECKOe paBHOBecHE,
VIJIEPOIAHBI  CKeJeT,  (QYHKIWOHAJbHAs  TpyIIa,
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;
BKJIQ[ BBIIAOIMXCS (B TOM YHCIE OTCYCCTBEHHBIX)
YUeHBIX B pa3BUTHE OMOXMMHYECKON HAYKH;
OMOXUMHYECKYIO TEPMHHOJIOTHIO U CHMBOJTUKY.
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6. KOHKPETU3ALIUA PE3YJIBTATOB OCBOEHUSA YYEBHOM JUCHUILIVHBI

Ha3zBanus npaktudeckux pador,
MPAKTUYECKHUX 3aHATHH JJa00paTOPHBIX 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
KPUCTAIJIMYECKON PpELIETKH, XapaKTep Cpenbl B

BOJTHBIX pacTBopax, OKHCIIUTEIh "
BOCCTaHOBUTEITb, HarpaBJIeHUE CMEICHHUS
paBHOBECHSI  TOJX  BIUSHHEM  Pa3IUYHBIX
¢daxTopos, M30MEPBI U TOMOJIOTH,

IIPUHAUICKHOCTh BEIIECTB K Pa3HBIM KJlaccaMm
HEOPraHMYECKUX WU OPraHMYECKUX COECIAMHEHU;
XapakTep B3aMMHOIO BIIMSHHA aTOMOB B
MOJIEKYJIaX, THUIIBI PEAaKLUH B HEOPTaHWYECKOU U
OpPraHUYEeCKOU XUMUHU;

e XapaKkTepu3oBaThb 3JEMEHTHl [0  HUX
nosnoxenuto B Ilepuonnueckon cucreme JI.M.
MengeneeBa; oOIMEe XUMHYECKHE CBOKMCTBA
METAJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX WM OPraHMYECKUX COCIMHEHUN;
CTPOCHUE U CBOMCTBA OPraHUYECKUX COCIUHEHUU
(YrJIeBOJIOPOIOB, CHUPTOB, PEHOJIOB, abIACTHIIOB,

e CocraBiieHHE  CTPYKTYPHBIX  (Qopmyl
HU30MEPOB

e OmpesiesieHHe  MOJICKYISIpPHOU  (pOpMYyJTbI
yriaeBoaopoaa

KETOHOB,  KapOOHOBBIX  KHCIIOT,  aMHHOB,
AMUHOKHCIIOT U YTJI€BOJIOB);
3HaTh: Tema 1.1. OcHOBHBIC TOHSATHUS U 3aKOHBI
e BaKHelillMe XMMHYeCKHe TOHATHS: | 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
XMMHYECKOH peaKknuy, KaTaliu3, XHMHYEeCKOe
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 (anmas, rpaduT), Kuciaopoaa (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 U3IIy4eHHE M €ro
WCIIOJIb30BAaHNUE B TEXHUKE M 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. AHOManmuu (HU3UYECKUX CBOMCTB
BOJIBI.

14. Kunkue kpucTasibl.

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 O0mIMe 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. YriieBoaopoAsl U UX HMPUPOJIHbBIE
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 COOOIICHUN 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 paszbaBieHuss  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
QATFOMUHHUSL.

17. [IpakTrueckoe MIPUMEHEHHUE
ANEKTPOIIN3A.

18. l'anbpBaHOMIaCTHKA.

19. l"aneBanOCTETHIA.

20. PadunupoBanue IBETHBIX
METaJIJIOB.

21. Karanus.

22. I'oMOreHHele M IE€TEpOTrCHHBIE
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
(hpakIMOHHON TMEPEerOHKON JKHUIKOTO BO3yXa M
3JEKTPOJIM30M  PAacTBOPOB  WJIM  PacIuIaBOB
3JEKTPOJIUTOB.

32. CunukaTHas IpOMBILUIEHHOCTb.

33. [Ipon3BOACTBO CEPHOM KUCIIOTHI.

34. Peaknuu OKHCJICHUA u
BOCCTAHOBJICHUSI OPTaHUYECKHUX BEILIECTB.

35. CpaBHenue KI1acCU(UKALIN

COCMHEHUN 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 JAaHHEIX, pecypcoB WNurtepuera);
HCIIOJIH30BaTh 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 HUTpoOeH30a B

34




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. OxTaHOBO€ 4YHCIO OCH3MHOB U
LIETAHOBOE YMCIIO IU3€JIbHOI0 TOILINBA.

18. Kokcoxumuueckoe nponu3BoACTBO U
€ro NpoAyKLus

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

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

21. OTUIIEHTJIMKOJIb u ero
IIpUMEHEHHE.

22. TOKCMYHOCTD  ATWIECHITIMKOIS U

MpaBWJIa TEXHUKH OE30MacHOCTH TpU paboTe C
HUM

23. [Tony4yenue ¢eHona U3 MPOIYKTOB
KOKCOXMMHMUYECKOTO IPOU3BOCTBA U U3 OEH301a.

24. [TonukonaeHcamnus popMaibIeruia
¢ ¢enosioM B peHOTOPOPMATTBICTHAHYIO CMOJTY

25. [TonssTne 0 keToHax Ha mOpuUMepe
aleToHa.

26. [IpuMmeHeHne aleToHa 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
CpencTBa.

30. Mono4yHoKHCI0€ OposxeHHe
TJTFOKO3BI.

31. Kucnomonounsie IpoayKTHI.

32. CunocoBaHue KOpMOB.

33. HutpoBanue 11e111010351.

34. [Tupokcunux.

35. Coobmienuss o Oenkax,  HX
CBOMCTBAax U MPUMEHEHUHU

36. IIpomsbInenHoe IIPOU3BOJICTBO

XHUMHUYECKHUX 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 CTPOCHUSI 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 pacuiernyieHus 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, JIMIHIHOTO, 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;

. npaBuiga  pabOTBl ¢ HM3YYCHHBIMH
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. KauecTBeHHbBIEC 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 oOOMEHe
BELIECTB

Tema 2.1. CtpoeHue u pyHKIIUN OEIKOB

Tewma 8.1. Ctpoenne u PyHKITUN yTIEBOIOB

Tema 6.2. buonornueckas ponar 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 OHMONIOTMYECKHE 3a/auH,
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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