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HosicHuTeabHAsA 3aNIMCKA K padoyeil mporpamme.

Pabouas nporpamma y4eOHOro mpeaMera «XUMHUs» COCTaBIeHA B COOTBETCTBUU C
TpeGoBaHUAMH (PeepaTbHOTO KOMIIOHEHTA FOCYJapCTBEHHOTO CTaHAapTa 00IIero 00pa3oBaHus
U IPUMEPHON IPOrpaMMBbl [0 XMMHUHU Ha OCHOBE MporpamMmsl, pazpadoranHoi O. C.
["abpuensHoM.

H3yuenue xumuu Ha cmyneHu 0CHOGHO20 00u4e20 00PaA306anUA HANPABIEHO HA 0OCIUIICEHUE
cnedyrouwux yenei:

1. OcBoeHue BakHEWIIMX 3HAHUH 00 OCHOBHBIX MOHATHSX M 3aKOHAX XMMUHU.

2. OBnaneHHe yMEHUSMH HAOIOJaTh XUMUYECKHE SBICHUS, IPOBOJUTD XUMUYECKUNA
HKCHEPUMEHT, IIPOU3BOJUTH PACYETHI HA OCHOBE XMMUYECKHUX (POPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINI

3. Pa3Butue nozHaBaTeIbHBIX HHTEPECOB U MHTEIIEKTYAJIbHBIX CIIOCOOHOCTEN B MpolLecce
MPOBEICHUS XUMHUYECKOTO SKCIIEPUMEHTA, CAMOCTOSTEILHOTO IPHOOpEeTeHNs 3HAHUH C
HCIOJIb30BAHUEM Pa3IMYHBIX HCTOYHUKOB MH(OPMAIMK, B TOM YHCIIE, KOMIIBIOTEPHBIX, B
COOTBETCTBUH C BO3HUKAIOIINMU KU3HEHHBIMH ITOTPEOHOCTSMHU.

4. BocnutaHue OTHOLICHUS K XUMHUH KaK K OTHOMY U3 (PyH/JIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M SJIEMEHTY O0IIe4YeTIOBEYECKON KYIbTYPHI.

5. IlpumMeHeHMEe NOTYyYEHHBIX 3HAaHUNA U YMEHUH /17151 0€30IaCHOr0 UCIOIb30BAHUS BEILIECTB U
MaTEepHAaJIOB B OBITY, CETLCKOM XO3SHCTBE U HAa MPOU3BOCTBE, PEIICHUE MPAKTHYECKUX
3aJja4u B MIOBCEIHEBHOM KU3HU, IPEAYIPEXKICHUE IBICHUN, HAHOCSILUX Bpe] 3J0POBBIO
YeJI0BEKa U OKPY’KaoIlel cpefe.

H3yuenue npeomema «xumusay cnocodocmeyem peuwienuio c1edyioumux 3a0ay .

1. Bocnuranue yOexIEHHOCTH B TO3UTUBHOW POJIM XMMHUH B )KU3HU COBPEMEH

HOro o0niecTBa, HEOOXOAMMOCTH XUMUYECKHU I'PAMOTHOI'O OTHOILIEHUS K CBOEMY  37I0POBBIO U

OKpY>Karollen cpefie

2. TloxaroroBka Kk co3HaTeIbHOMY BBIOOPY IpOQeccur B COOTBETCTBUHM C JIMYHBIMU
CIIOCOOHOCTSIMHU Y TTOTPEOHOCTSIMU 0011IeCTBA.

3. ®opmHpoBaTh yMEHU: 00paIaThCsl ¢ XMMUYECKUMU BEIIECTBAMHU, TPOCTEHIINMU
npudopamu, 000pyI0BaHUEM, COOIIOIATh MPaBUiIa TEXHUKU O€3011acHOCTH, (PUKCUPOBATh
Pe3yJbTaThl ONBITOB, JI€1aTh 0000IIEHUS.

JlaHHas porpaMMa COIep>KUT BCE TEMBI, BKIIIOUEHHBIE B (pe/iepaibHbI KOMITOHEHT COJICPKAHUS
o0Opa3oBaHusl.

VY4eOnslif npeamer uzydaercs B 10 knacce, paccuutad Ha 34 yaca B TOM YHUCJIE Ha
npakTU4YecKue U 1abopaTopHble paboThl 2 yaca.

Copneprkanue mporpaMMbl HOCHT 00pa30oBaTeNbHbIN XapakTep. [Ipu mpoBeeHnn ypoKoB
UCTIONB3YIOTCS Oeceibl, paboTa B rpymImax.

Y4yeoHo — TeMaTHYeCKNH IJIaH

Ne Hazpanue TeMbl KomnuectBo
JacoB

1 BBenenune 3

2 | YrmeBoaopoJsl U UX MPUPOIHBIE HCTOUHUKH 8

3 | Kucmopomocoepskaiiie coeTMHCHUS 19

4 | UckycCTBEHHBIC U CHHTETUYECKUE TOJTMMEPHI 3

Bcero — 34 gaca
KontponbsHbIx padot — 2
[MpakTryeckux padboT - 3



Conep:kanue TeM y4eOHOro Kypca

BBenenne
[Ipenmer oprannyeckoit xumuu. CpaBHEHUE OPraHUYECKUX COSTUHEHUIN C HEOPTraHMYECKUMHU.
[IpupoaHbie, HICKYCCTBEHHBIE M CHHTETHUECKUE OPraHMYECKUE COCIMHEHHUSL.

Teopusi cTpoeHNsi OpraHuYeCKUX CoeJMHEHU I
BanenTHOCTh. XMMHUUYECKOE CTPOCHUE KAK MOPSAJOK COCAUHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO
MX BAJIGHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHUSI OPraHMYECKUX
coequHeHui. [IoHsATHE O TOMOJIOTMH U TOMOJIOTax, U30MEPUHU U U30MEpaX. XUMUYECKUE
(GhOopMYIIBI U MOACIIH MOJIEKYJT B OPTAaHUYECKON XUMHUH.

Yri1eBoa0poabI H UX PHPOJHBbIE HCTOYHUKH
[Tpuponnsiii ra3. Ankansl. [Ipupoassiii ra3 kak Tomnuso. [IpeumyniecTBa npupoHOro rasa
nepes ApyrumMu BuaaMu Tormsa. CocTaB MPUPOJHOrO rasa.

A 71K a H bI: TOMOJIOTHYECKHM P, ©30MEPUS U HOMEHKJIATypa AJIKAHOB. XUMUUYECKHE
CBOMCTBA aJIKAHOB (Ha MpUMEpE METaHa U 3TaHa): TOPEHUE, 3aMeIlEHUE, PA3JI0KEHUE U
nerugpupoBanue. [IpumeHeHne ajakaHOB HA OCHOBE CBOMCTB.

A 11 X € H bl. DTHJIEH, €ro Mnoxy4eHue (AeruIpupoBaHueM 3TaHa U JAeruIparTaliei TaHoa).
XUMHUYECKUE CBOWCTBA ATHJICHA: TOPCHHE, KAYSCTBCHHBIC peakinu (00ecBeYMBaHIEe OPOMHOM
BOJIbI U pacTBOpA M€pMaHraHaTa Kajus), TuapaTtanus, noauMmepusanus. [lonustunen, ero
CBOMCTBA U ITpuMeHeHue. [ [pumenenne sTuieHa Ha OCHOBE CBOMCTB.

AnkanueHs U Kayuyk H. [lonarue 06 ankagueHax Kak yriieBoJopoJiax ¢ AByMs
JBOMHBIMU CBSI3SIMH. XUMUYECKUE CBOMCTBA OyTaaueHa-1,3 u u3omnpeHa: o0eciBeUnBaHNe
OpOMHOI1 BO/IBI M OJIMMEpH3aLMs B Kayuyku. Pe3uHa.

A JT X ¥ H bl. ATICTWIJIEH, €T0 TOJTY4YeHHE TUPOIM30M MEeTaHa M KapOUIHBIM CITIOCOOOM.
XUMHUECKUE CBOMCTBA alleTUIIeHa: TOpeHue, o0ecBeunBaHue OpOMHOI BObI, IPHCOEANHEHHE
XJIOpoBOAOpoJa U ruapaTanus. [I[pumeHeHue aleTuieHa Ha OCHOBE CBOMCTB. Peakius
NOJIMMEpU3aLHY BUHWIXJIoOpUAa. [loNMBUHUIXIIOpU U €0 IPUMEHEHNE.

b e 1 3 0 1. [lonnyuenne 6eH3051a U3 TeKcaHa U aneTuieHa. XUMHUYECKUE CBOMCTBA OeH301a:
rOpeHue, raloreHupoBanue, HUTpoBanue. IlpumeHenne 0eH3051a Ha OCHOBE CBOMCTB.

He ¢ 1 5. CoctaB u nepepadorka Hedptu. Heprenponykrsl. beH3uH 1 noHsTHE 060 OKTAHOBOM
quCIIe.

Jladoparopublie onbIThl. 1. OnpeneneHre 3IeMEHTHOTO COCTaBa OPTaHMYECKUX COSTUHEHUH. 2.
W3roroBneHune Mojiesielt MOJIEKYI yrieBoaopoaoB. 3. OOHapykeHHe HenpeaeabHbIX
COeIMHEHUH B )KUJKUX HedrenpoaykTax. 4. [lonydyeHne u cBoiicTBa aleTHIIeHa. 5.
O3nakomiieHue ¢ kojutekuue «HedTs u npoaykTsl ee nepepaboTKI»

IIpakTuyeckas padora 1 «CocrtaB u nepepadoTka HeDTH»

Kucnopoacoaepxanye oprannyecKkue COeJMHEHUS U UX MPUPOAHbIC HCTOYHUKH
EnuHCTBO XMMUYECKOM OpraHu3alyy )KUBbIX OPraHu3MOB. XUMUYECKHUI COCTaB KHUBBIX
OpraHU3MOB.

C u p 7 bl. [lonydyenue sTaHoNIa OpOKEHUEM TIIIOKO3bI M TUApATAIel STHUIIeHA.
['mapoxcunpHas rpynmna kak GyHkiuoHansHast. [IpeacraBienne o BOIOPOIHON CBA3H.
XUMHYeCcKHe CBOWCTBA ATaHOJa: TOPEHUE, B3aUMOJIEHCTBUE C HATPUEM, 00pa30BaHUE MPOCTHIX U
CJIO’KHBIX 2(pUpOB, OKHCIICHUE B abaerul. [[ppuMeHeHue sTaHoIa Ha OCHOBE CBOMCTB.
AJKOTOJIN3M, €r0 MOCIEACTBHS U MPEeAYNpPEekICHUE.

[TonsTHE O MPEAENBHBIX MHOTOATOMHBIX CIMpTaX. [ TMIIEpHUH Kak NpeacTaBUTENb
MHOT0aTOMHBIX cIUPTOB. KauecTBeHHas peakiiys HAa MHOroaTOMHbIe ciupThl. [IpumeHenue
[JIALIEpUHA.

KamMmenus it yrons. @ eH o a Kokcoxumuueckoe mpou3BOACTBO U €r0 MPOLYKIIHS.
[Tony4yenue peHona KOKCOBaHMEM KaMEHHOTO yIiid. B3anMHoe BIMsSHUE aTOMOB B MOJIEKYJIE
dbeHona: B3auMOIeHCTBHE C THAPOKCHIOM HATPHS M a30THOM KucinoTol. [lomukonaeHcaus
denona ¢ popmanbaeru oM B peHonopopmManbaeruanyto cMoiy. [Ipumenenne ¢peHomna Ha
OCHOBE CBOMCTB.



A np neru sl [lomyuyeHue anperuioB OKMCIEHUEM COOTBETCTBYIOIIMX CIIUPTOB.
XVMHYECKUE CBOWCTBA aJIbJIETH/I0B: OKUCIIEHUE B COOTBETCTBYIOILYIO KUCIIOTY U
BOCCTaHOBJIEHHE B COOTBETCTBYIOUIMH cupT. [IpuMenenue popManpaeruaa u aneraibieruaa
Ha OCHOBE CBOWCTB.

KapO6oHoBbIe KucioT bl [lonydenne kapOOHOBBIX KMCIOT OKUCIEHUEM aJIbJIeTH/IOB.
XUMHYECKUE CBOMCTBA YKCYCHOU KHUCIIOTHI: OOIIME CBOMCTBA C HEOPTraHUYECKHUMHU KUCIOTaMU U
peakuus yrepudukanuy. [lpumeHenne ykcycHOM KMCIOThl Ha OCHOBE CBOMCTB. Bricine
YKUPHBIE KUCJIOTHI HA IPUMEPE NATbMUTUHOBOM U CTEApPUHOBOM.

CnoxHble 30 upbl U X U p bl [lomyyeHue cioxxHbIX 3GUpOB peakuuen 3repuduKaum.
CrnoxHnble 3(hupsl B IpUPOJIE, UX 3HaYeHHE. [[puMeHeHne CI0KHBIX 3(HUPOB HA OCHOBE CBOWCTB.
XKupsl kak crnoxHble 3GUpbl. XUMUYECKHE CBOMCTBA XKHUPOB: TUAPOIIN3 (OMBUICHHUE) U
TUAPUPOBAHUE )KUJKUX >KUPOB. [IpuMeHeHNe KUPOB HA OCHOBE CBOMCTB.

VY rieBo 1 bl. YINIEBOABI, UX KiIacCU(UKALUA: MOHOCAXapHU bl (TTIH0K03a), AUCAXAPHIbI
(caxapo3sa) u monucaxapu/ibl (Kpaxmall U 1eJUII0JI03a). 3HaUYE€HUE YTIIEBOOB B )KMBOM NPUPOE U
B )KM3HU YEJIOBEKA.

['moko3a - BEIecTBO ¢ IBOMCTBEHHOUW (DYHKIIMEH - albACTUIOCTIUPT. XUMUICCKHE CBOHCTBA
IJIFOKO3bI: OKUCJIEHUE B INIFOKOHOBYIO KHCIIOTY, BOCCTAaHOBJICHHE B COPOUT, OpokeHue
(MOOYHOKHCIIOE U cUpTOBOE). IIprMeHeHue rioKo3bl Ha OCHOBE CBOMCTB.

Jucaxapuabl 1 nonucaxapuabl. [ToHaTHe 0 peakusaxX NOIMKOHACHCAIIMM U THAPOJIM3a Ha
IpUMepe B3aMONPEBPAIICHUMN: III0K03a <= MOJIMCAXapuIl.

JlabopaTopHusble onbIThI. 6. CBoiicTBa 3TMIIOBOTO ciupTa. 7. CBoiicTBa riuuepuHa. 8. CBoiicTBa
dopmanbaeruaa. 9. CpoiictBa ykcycHoil kucioTsl. 10. CoiictBa xupoB. 11. CpaBHeHue
CBOICTB pacTBOpPOB MbLila U CTUPATILHOTrO nopouika. 12. CpoiicTBa rimoko3sl. 13. CBoiicTBa
Kpaxmaiia.

A3oTcoaepxkaiiye coeJMHEHUsI U MX HAXO0K/IEHUE B )KUBOM NpUpoe
A M u H bl [lorsiTue 06 amuHax. [lomydeHne apoMaTHYeCKOr0 aMHHA - aHWJIMHA - U3
HUTpOOEH30J1a. AHWINH KaK OpraHMuecKoe OCHOBaHHE. B3auMHOe BIIMsIHUE aTOMOB B MOJIEKYJIE
aHWJIMHA: OcJlabJIeHne OCHOBHBIX CBOMCTB U B3aMMOJecTBHE ¢ OpoMHOM BooH. [IpuMenenmne
AQHUJIMHA HA OCHOBE CBOMCTB.

AMUHOKHUCITOTBIL [lonydeHre aMuHOKHUCIIOT U3 KapOOHOBBIX KUCIIOT U THIPOIU30M
6enKoB. XMMHUECKHE CBOMCTBA aMUHOKUCIIOT Kak aM()OTEpHBIX OPraHUYECKUX COSINHEHHI:
B3aUMOJICHCTBHUE CO IIEI0YaMH, KUCIOTaMHU U APYT C APYroM (peakiius MOJUKOH ICHCAIIUN ).
[TenTunHas cBA3b U nonunenTuabl. I [puMeHeHne aMMHOKNCIIOT HA OCHOBE CBOMCTB.

b e 1 x u. [lony4yenue 6eTKOB peakireil MOJUKOHIEHCAIIMA aMUHOKHUCIIOT. [lepBudnas,
BTOPHYHAS M TPETUYHAS CTPYKTYphI OeNIKOB. XHMUYECKHE CBOWCTBA OEJIKOB: TOPEHUE,
JIeHaTypalus, THAPOIU3 U IIBETHbIEC peaknu. bruoxumuueckue GyHKIINHU OEIKOB.

I'enernyeckas CBsI3b MEXAY KJIaCCaMHU OPraHMYECKUX COCTUHEHHM.

HyxnennoBblie kucnoTsl. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJIEOTH10B. OOumit
iaH crpoeHus Hykineoruaa. CpaBHenue crpoenus u pyukuuii PHK u JIHK. Ponb
HYKJIEMHOBBIX KHUCJIOT B XpaHEHHUH U Niepeiaue HaciencTBeHHo nndopmanuu. [lonarue o
OMOTEXHOJIOTHH U T€HHON MHKEHEPHH.

Jladoparopubie onbIThl. 14. CBOlicTBa OEITKOB.
IIpakTnyeckas padora Ne2. MnenTudukanus opraHndeckux coeIMHEHHH.

Buosornyecku akTUBHbIE OPraHNYecKHe COeANHEHUsI
® epMeHT bl. DepMEHTHI Kak OMOJIOTHUECKUE KaTaIu3aTophbl OEIKOBOW MPUPOIbI.
Ocob6ennoctu QpyHKITMOHUPOBaHUS hepMeHTOB. Poiib (hepMEHTOB B KU3HENEITEIILHOCTH KUBBIX
OpPraHU3MOB M HAPOJHOM XO3SIICTBE.

B uTawmuH bl [lonstue o BuTamunax. Hapymenusi, cBA3aHHbIE ¢ BATAMUHAMU:
ABUTAMHHO3bI, THIOBUTAMUHO3bI U TUIIEpBUTAMUHO3BL. Butamun C kak mpencTaBUTeNb
BOJIOPACTBOPUMBIX BUTAMUHOB U BUTAMHUH A KaK MPEJCTaBUTEINb )KHUPOPACTBOPHUMBIX
BUTAMHUHOB.



I 0 p M 0 H blI. [IoHATHE O TOPMOHAX KaK I'yMOPaJIbHBIX PETYIATOPAX KU3HEAESITEIbHOCTH
KHUBBIX OpPraHU3MOB. VIHCYJIMH 1 aipeHaIMH KaK PeJCTaBUTENIN TOpMOHOB. [IpodunakTuka
caxapHoro nuabera.

JIek apcTBa. JlekapcTBeHHass XUMUS: OT HATPOXUMHUHU JJO XUMHOTEPANUU. ACIIUPHUH.
AnTHOMOTHKHM M TucbakTeprno3. Hapkornueckue BemectBa. Hapkomanus, 6ops0a ¢ Hel u
npoQHIaKTHKA.

HckyccTBeHHBIE M CHHTETHYECKHE MOJIMMEpPbI
NckyccTBEeHHBIE T OJHUM e p bl. [lodydeHne HCKyCCTBEHHBIX TOJIMMEPOB, KaKk
IPOJYKTOB XMMHUYECKON MOAM(DUKALINN TIPUPOIHOTO MOTUMEPHOTO ChIPhs. ICKycCTBEHHbIE
BOJIOKHA (AIleTaTHBIN ILIEJIK, BUCKO3a), X CBOWCTBA U IPHUMEHEHHE.

CuHTeTHuecKHUuE MOJUMe D bl [lonyueHre CHHTETUUECKUX MOJIMMEPOB PEAKLIUAMHU
HOJIMMEPHU3AIMY U NOJIUKOHIeHcau. CTPYKTypa MOJIMMEPOB JTMHEIHHAs, pa3BeTBICHHAS U
MMPOCTPAHCTBCHHAA. HpeI[CTaBI/ITCJII/I CHHTCTHYCCKHUX IIJIaCTMACC: IOJIM3TUIICH HU3KOI'O 1
BBICOKOTO JIaBJICHUS, OJUIPONUIIEH U MONUBUHIIXJIOpUA. CHHTETHYECKHE BOJIOKHA: JIaBCaH,
HUTPOH U KaIIpOH.

JlaGopaTopHsle onbIThI. 15. O3HakoMiIeHHE ¢ 00pa3laMy IIACTMACC, BOJIOKOH U Kay4YyKOB.
IIpakTuyeckas padora Ne3. PacriozHaBaHue I1acTMacce U BOJIOKOH.

TpeGoBaHNs K YPOBHIO NOATOTOBKH y4allUXCsl,
00y4aKIIHUXCS 110 JAHHOH porpamMmme.
B pesynbrare uzyuenus qanaoro npeamera B 10 kinacce ydammecs 10KHbBI
3HATh / IOHNMATh
® BAKHEWINIME XMMUYECKHUE TTOHSATUS, OCHOBHBIE 3aKOHBI XUMUH, OCHOBHbBIC TCOPUU XUMUH,
BaOKHEUIIIE BEIIECTBA U MaTEPUAIIBI.
yMeTh
® Ha3bIBaTh, ONPEACIIATH, XapaKTEPU30BaTh BEIIECTBA, OOBSICHATH SBJICHHS M CBOWCTBA,
BBINIOJIHSTh XUMUUECKUI SKCIEPUMEHT.
® WCIOJB30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B MPAKTUUYECKOM IEATENHHOCTH U
MMOBCETHEBHOM JKU3HU.

Jluteparypa nus yuurens

1. O.CTlabpuensn. ILIL. bepé3kun, A.A. YiakoBa. KOHTposIbHbIE U NPOBEPOYHBIE
pabotel. Xumus. K yue6nuky O. C. I'abpuensna «Xumus. 10». «Ipoda», Mocksa,
2013ron.

2. 0. C.T'abpuensa, U.I'. OctpoymoB. HactonpHasi kHura yuutens XuMuH. «Jpoday,
Mocksa, 2014 ron.

3. YMK: O.C. I'abpuensn. Xumus 10 knacc. ba3zoBsiit ypoBens. «/Ipoday, 2018 rox.



IMosicuuTeILHAS 3aIMCKA

Pabouas nporpamma no xumuu B 11 Kitacce cocTaBieHa Ha OCHOBE aBTOPCKOM MpOTrpamMMbl
Kypca obmeit xumun st 11 knmacca  O.C.I'abpuensina (ITporpammsr s
001eo0pazoBaTeNbHBIX YupekaeHnit. Xumus. 8-11 kimaccel. — M.:«J/Ipoda», 2018 1),
TEMAaTUYECKOT0 TNIAHMPOBAaHUs y4eOHOTO MaTepHraa 1o 00Ieil XUMHIH, COOTBETCTBYIOIIETO
yaeOHuky «Xumus 11», aBrop O.C.I"'abpuensH, uznatenbcTBo «Ipoda» 2018 r; ¢ yuérom
IIPUMEPHOU MTPOrpaMMBbl CPEAHETO (IIOJHOr0) 001LIEro 00pa3oBaHus 110 XUMUU (0a30BBIi
ypoBeHs). [Iporpamma ucrnonbs3yetcst 0e3 u3MeHeHui e€ coaepkanusi. Y4yeOHas JesiTeIbHOCTD
OCYILECTBIISICTCS TP UCIIOIB30BaHUN y4eOHO-MeToanYeckoro kommiekra O.C. ['abpuensna
«Xumus. 1 1»:
1. Xwumus. 11 kmacc: Yueb. mis odbmeobpaszoar. yupexaenuit/ O.C. ['abpuensH. - M.:
Hpoda, - 2018.
2. Tabpuensu O.C., JlsicoBa I'.I'. «Xumusi». 11 kmacc. Meronudeckoe mnocooue. — M.:
Hpoda, 2012.

Kypc obmeit xumuu, nzydaemsiii B 11 kimacce, cTaBUT CBOEH 3ajadeil WHTETPALUIO 3HAHUH
yyanxcs IO HEOPraHW4YecKol M OpraHMYecKOil XHMHH Ha CaMOM BBICOKOM YpOBHE
0011e00pa30BaTEIbHON MIKOJIBI C LETbI0 QOPMUPOBAHUS Y HUX €IMHOM XMMHUYECKON KapTHHbI
mupa. Bexymias uaes kypca — €eIMHCTBO HEOPTraHHMYECKONH M OPraHWYecKOW XMMHUU Ha OCHOBE
OOIIHOCTH MOHATHH, 3aKOHOB U TEOPHIA, a TAK)KE HA OCHOBE OOIINX MOIXO0A0B K Kiaccu(uKauu
OpPraHMYECKUX M HEOPraHMYEeCKHX BELIECTB M 3aKOHOMEPHOCTSM MPOTEKAHUS XHUMHUYECKUX
peakuuii Mexay HUMH. Takoe mocTpoeHue Kypca oOLieil XUMUHU MO3BOJISIET MTOABECTU YUALUXCS
K TOHMMaHHI0O MaTepUANbHOCTH U TO3HABAEMOCTH €IMHOTO0 MHUpa BEIIECTB, MPUYUH €ro
KpacoO4YHOr0 MHOT00Opa3usi, BCEOOIEH CBA3M siBJIeHUM. B cBOIO ouepesp, 3TO 1aéT BOZMOKHOCTh
yUYaluMcsl He TOJBKO Jy4Ille YCBOUTH COOCTBEHHO XMMHMUYECKOE COJIEp>KaHue, HO U TIOHATH POJIb
¥ MECTO XMMMHU B CUCTEME HayK o npupojie. Takoe nocTpoeHne Kypca nNo3BOJISET B MTOJIHOM Mepe
MCIIOJIb30BaTh B OOYyUYEHUU JIOTHYECKHE OINEpalliy MBIIUICHUS: aHalU3 U CUHTE3, CPaBHEHHUE U
aHaJIOTHIO, CUCTEMAaTH3aIHI0 U 0000IICHIE.

3HAUUTENBHOE MECTO B COJEP’KaHUU Kypca OTBOIAMUTCS XMUMHUUYECKOMY dKcIepuMeHTy. OH
OTKpPBIBAET BO3MOKHOCTH (OPMHPOBATH y Yy4allUXcd CHEUAIbHbIE NPEAMETHbIE YMEHUS
paboTaTh ¢ XMMHUYECKHMHU BEIIECTBAMH, BBIMOJHATH MPOCThIE XUMHUYECKHUE OMBITHI, YUUT
IIKOJIbHUKOB 0€30M1aCHOMY M 3KOJOTMYECKH I'PAMOTHOMY OOpAIlleHHIO C BEIIECTBAMU B OBITY U
Ha MPOU3BOJCTBE.
YuyeOHO-TeMaTHUYeCKHi IVIaH.

Ne HazBanue Temsl KonnuectBo yacos
1 | Brenenue 24
2 | CtpoeHue aToMa U BEIIEeCTBa 144
3 | Xumuueckue peakiuu 64
4 | BemecTBa 1 UX CBOMCTBa T4
5 | Ilpaktuueckue pabotsl. IloBTOpeHME. Su

Bcero — 34uaca
[TpakTrueckux pador - 5
KonTtponbHbIX padoT - 2



Conep:kanue TeM y4eOHOro Kypca.

Crtpoenue atroma u nepuoanuyeckuii 3axon . U. MennaesieeBa
OCHOBHBIE CBEJJEHHUSA O CTPOEHHUHU aTOM a. Sapo: NpOTOHBI U HEUTPOHBHI.
M3oTonbl. DIeKTPOHBI. DIEKTPOHHAS 000JI0YKa. DHEPreTHIYeCKuil ypoBeHb. OCOOCHHOCTH
CTPOCHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-TO MEPHOJIOB MEPUOTUICCKON
cuctemsl J[. 1. MenpeneeBa (mepexoaHbIX 3J1eMeHTOB). [lorsTie 00 opOuTansx. S- u p-
opOuTaAIU. DNEKTPOHHBIC KOHPUTYPALIUHA ATOMOB XHMHUYECKUX JIEMEHTOB.

[Tepuoanunueckuit 3akon . UMenneneeBa B CBETE YYCHHUST O CTPOE
Huu atoMa. Orkpsitue . 1. MeHeneeBbIM NEpUOIUYECKOTO 3aKOHA.

[Tepunoanueckas cuctema xumudeckux iemeHToB /. 1. Menneneesa - rpadudeckoe
0TOOpaXeHHE MEePUOTUICCKOT0 3aKoHa. DU3NIECKHI CMBICI TOPSIKOBOTO HOMEpPA AJIEMEHTA,
HOMEpA Iepruoaa U HoMepa rpynisl. BaieHTHbIE 351eKTpOHBI. [[puunHbI N3MEHEHHS CBOMCTB
AJIEMEHTOB B MIEPUOJAX U rpyIax (TJIaBHBIX NOATPYIIAX).

[TonoxeHne BogopoAa B NEPUOJUYECKOIN CUCTEME. 3HAUYECHUE IEPUOINYECKOT0 3aKOHA U
MEPUOJNYECKON CUCTEMBI XUMHUYECKUX 31eMeHTOB J[. U.MenaeneeBa 1is pa3BUTHS HAYKU U
MNOHUMaHUS XUMUYECKON KApTUHBI MUPA.

Crtpoenue BemecTBa

Nounuass xumuueckas cBs3b. Karnonsl u annonsl. Knaccuduxanus noHos.
Honnble KpucTaUIMUECKUE petieTKU. CBOMCTBA BEIECTB C 3TUM TUIIOM KPUCTAJIIMYECKUX
pELIETOK.

KoBaneHTHasg XUMHUUYECKasA CB 43 b. DIEKTPOOTpULATENBHOCTD. [lonsgpHas u
HEIOJISIPHAsI KOBAJIECHTHBIE CBsI3U. JIUnoib. [0S pHOCTE CBA3M U MOJIAPHOCTH MOJIEKYJIBI.
OOMeHHBIN 1 TOHOPHO-aKLENTOPHBIN MEeXaHU3Mbl 00pPa30BaHUS KOBAJICHTHOM CBS3H.
MounekynsipHble 1 aTOMHBIE KpUCTauInYecKue perieTku. CBoicTBa BELECTB C 3TUMHU THUIIAMU
KPUCTAJTIMYECKUX PELIETOK.

MeTtannuueckas XumMmuueckas ¢Bs3b. OcOOEHHOCTH CTPOEHHS AaTOMOB
MeTaJI0B. MeTalnndeckasl XMMU4ecKas CBSI3b U METAJUIMYECKAsl KpUCTAJIINYECKas! pelIeTKa.
CBolicTBa BEIIECTB C ITUM TUIIOM CBSI3H.

BonopoagHas xumMmuueckas cBs3b. MeXMONEKyIsIpHas U BHYTPUMOJIEKYJISIPHAS
BOJIOPOJIHAs CBsI3b. 3HAYEHUE BOJOPOIHOM CBSI3U AJIsl OpraHU3aIH CTPYKTYp OHMOMOIMMEPOB.

ITonu M e p bl [ImacTMacchl: TEpMOIIACTBI M PEAKTOILIACTHI, UX NPEACTABUTEIHN U
npuMeHeHre. BoiokHa: npupoiHbie (pacTUTENbHbBIE U )KUBOTHBIE) U XUMHUECKHE
(MCKYCCTBEHHBIE M CHHTETUYECKHE), UX MPEICTABUTEIN U IPUMEHEHUE.

['az3oo06pa3Hoe coOCTOsSHHUE Bell€CTBa. [py arperaTHbIX COCTOSHUS BOBI.
OcobeHHocTH CTpoeHus ra3oB. MoJsipHbIi 00beM ra3000pa3HbIX BEIIECTB.

[Ipumepsl ra3000pa3HBIX TPUPOIHBIX CMECEH: BO3/1yX, IPUPOIHBIN ra3. 3arps3HeHue
aTMocdeps! (KUCIIOTHbIE JJOXK/IU, TAPHUKOBBIN 3¢ deKT) u 60pbbda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOAOPO, KUCIOPO, YIIEKUCIIbIN Ta3, aMMHUaK,
stuieH. X nonydenue, coOupanue U pacro3HaBaHue.

Kunkoe coctosHaume BeniecTB a. Boxga. [lorpe6ienue Boabl B OBITY U Ha
npoun3BoJIcTBE. JKeCTKOCTh BOABI M CLIOCOOBI €€ YCTpaHEeHHSI.

MunepanbHble BOJbI, X UCIOJIb30BAHUE B CTOJIOBBIX U JIEYEOHBIX LESIX.

Kuakue KpucTauibl U UX IPUMEHEHHE.

TBepnoe cocTossHUE BellecTB a. AMop(HbIe TBEp/blE BEIIECTBA B IPUPOJIE U B
YKU3HU YEJI0OBEKA, UX 3HaYCHHUE U IpUMEHeHue. Kpucramimyeckoe cTpOEHUE BEILIECTBA.

HNucnepcHBle cucTe M bl [loHsTHe 0 mucniepcHbIX cuctemax. JlucnepcHas dasza u
nucriepcuoHHas cpea. Kinaccuukarus TucnepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro
COCTOSTHUS IUCTIEPCHOM Cpe/Ibl U AUCTIEPCUOHHOM (a3bl.

I'pyboaucniepcHble CUCTEMBI: SMYJIbCHH, CYCIIEH3UH, a3PO30JIH.

ToHkOAMCIIEPCHBIE CUCTEMBI: TE€IIU U 30JIH.



CocTaB BemecTBa U CM e C ¢ il. BemmecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHOTO
CTpOEHMS. 3aKOH MOCTOSIHCTBA COCTAaBA BEILECTB.

IToHsATHE «10JIA» U €e Pa3HOBUIHOCTH: MaccoBas (J10JIs1 3JIEMEHTOB B COEAUHEHUH, J10JIS
KOMIIOHEHTa B CMECH - J0JIsl IPUMeECEH, 10JI1 paCTBOPEHHOI'O BELIECTBA B PACTBOPE) U
o0beMHas. J{oms BBIXOAA IPOAYKTA peakMK OT TEOPETUUECKH BO3MOMKHOTO.

JlabopaTopHble onbIThI. 2. OnpeseneHue TUIla KPUCTAIUIMYECKON PELIETKU BEIIECTBA U
OIMCAHUE €r0 CBOUCTB. 3. O3HAKOMIIEHHUE C KOJUIEKIIMEH ITOJIMMEPOB: IIJIACTMACC U BOJIOKOH U
u3zienust u3 HUx. 4. McnbiTanue BOJbl HA )KECTKOCTh. Y CTPAHEHUE KECTKOCTHU BOJBI. 5.
O3HaKOMJICHHE C MUHEPAIBHBIMU BogaMu. 6. O3HAKOMIIEHUE C JUCIIEPCHBIMU CHCTEMaMH.
IIpakTnyeckas padora Nel. [lonydyenue, coOupanue u pacro3HaBaHUE Ta30B.

XumMHu4eckHne peakuu

Peaxnuuu, napymue 6e3 U3MEHEHHUS cocTaBa BellecCTB. AJuloTponus U
QIOTPONHBIE BUIOM3MEHEHUs. [[pHuMHbI aJUIOTpONIMK HA TpUMEpe MOJU(PHUKAIIMNA KUCIOPO/a,
yraepoaa u ¢pocdopa. O30H, ero 6UoIOrHUecKas poib.

N3omeps! u uzomepus.

Peakxnuun nmaymue c u3BMEHEHHEM coOcTaBa BellecTB. Peakuun
COCIIMHEHUS, Pa3JI0KEHUS, 3aMEIICHUsI 1 0OMEHAa B HEOPTaHUYECKON M OPraHu4IeCKON XUMHH.
Peakiuu 5k30- 1 3H0TepMUYeckre. TernnoBoil 3¢ ekt XuMU4ecKkoil peakiuu u
TEPMOXMMHUUYECKHE YpaBHEHHUs. Peaklinu ropeHus, Kak 4acTHBIN Cilydail SK30TepMUYECKHUX
pEeaKIuu.

CKOopoCTh XMMHUUYECKOHN peaKkIluu.

CKOpOCTh XMMMUYECKOHN PEaKIIMH. 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEAKIIMK OT IPUPOIBI
pearupyoIux BeIecTB, KOHIIEHTPAIUH, TEMIIEPATYPBI, IO TIOBEPXHOCTU
COIPUKOCHOBEHMS U Katanu3aTopa. Peakiuu romo- u rereporenssie. [lonsatue o katanuse u
Katanmzaropax. @epMeHThI Kak OMOIOTHYECKHE KaTalIn3aTOPbl, 0COOCHHOCTH UX
(GYHKLIMOHUPOBAHUS.

OOpaTuMOCTh XUMHYECKHUX peakiuil. HeoOparumele u odpaTumbie
XxuMHuyeckre peakuuu. CoCTOSHUE XUMHUECKOTO PABHOBECHS Il OOPAaTUMBIX XMMHUYECKUX
peakuuii. CriocoObl CMEIIEHN XMMHUYECKOT0 PaBHOBECHUS HA IPUMEPE CUHTE3a aMMHaKa.
[TonsiTHE 06 OCHOBHBIX HAyYHBIX MIPUHIUIAX POU3BOJICTBA HAa IPUMEPE CHHTE3a aMMHUaKa UiIH
CEpPHOM KHUCJIOTBHI.

Ponps Boabl B XUMHUUECKON peaxiuu Mctuaasle pactBopsl. PactBopumocTs 1
KJIacCU(pUKaIMs BELUIECTB 110 3TOMY IPU3HAKY: paCTBOPUMBIE, MAaTIOPACTBOPUMbBIE U
HEPACTBOPHUMBIE BEILIECTBA.

DNEKTPOIUTHI U HEINEKTPOIUTHIL. DIIEKTPOIUTHYECKas quccounanus. Kucinorel, ocHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPUH DIIEKTPOIUTHUECKOHN TUCCOLMALINH.

XUMHYecKre CBOMCTBA BO/IbI; B3aUMOICUCTBHE C METAJUIAMH, OCHOBHBIMH M KMCJIOTHBIMU
OKCHJIaMH, Pa3JIo’KeHHE U 00pa3oBaHMe KPUCTAIIOHApaToB. Peakiiuy ruaparaiuu B
OPraHNYEeCKON XUMHH.

I'mpponus oOpraHMYEeCcKHUX W HEOPTAaHUUYECKUX COETUHEHU I
HeoOpatumslit rugponus. O6paTuMBbIil THAPOIIN3 COJIEH.

I'maponu3 opraHMYECKUX COEAUHEHUH U €r0 MPAKTUYECKOE 3HAUEHUE IS TIOJTyUEHUS
TUIPOJIM3HOTO CIMPTA U MbUIa. bruonornueckas posib ruposinsa B IJIaCTHUYECKOM U
HHEPreTHUYEeCKOM OOMEHE BELIECTB U SHEPTUH B KIIETKE.

OKUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCICHHUS.
Omnpenenenue CTeneHu OKUCIEeHus o Gpopmyiie coeauHenus. [lonsTre 06 OKUCIUTENbHO-
BOCCTAaHOBUTENBHBIX peakiusax. OKUCIEeHUE U BOCCTAHOBJIEHUE, OKUCIUTENh U BOCCTAHOBUTEIIb.

DN eKTpoHu 3. DINEKTPOJIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIN MPOIIECC.
DNEeKTPOIN3 PacIljIaBOB M pacCTBOPOB Ha MpUMepe XJiopuaa Hatpus. [IpakTuueckoe npuMeHeHne
IEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTYUEHHE aTIOMUHUS.

JlaboparopHsblie onbIThI. 7. Peakius 3aMeleHns MEJIN KEIEe30M B PACTBOPE METHOTO



Kymnopoca. 8. Peakiuu, uaymme ¢ oOpa3zoBaHHeM Ocajka, raza u Bojsl. 9. [lomydeHue kuciopoaa
pa3oKEeHUEM MEPOKCHIAa BOJOPOa C MOMOIIbI0 okcuaa Maprania (IV) u karanassl ChIporo
kaprodens. 10. [lomydenrne Bo1opoia B3auMOICHCTBHEM KHUCIOTHI ¢ ITMHKOM. 11. Pasnuunbie
CJIy4au THIPOIU3a COJICH.

BemecrBa u ux cBoiicTBa
M e T a 11 1 b1. B3aumoielicTBre METAIJIOB ¢ HEMETAIIaMH (XJIOPOM, CEPON U KUCTIOPOJIOM).
B3anmoneiicTBrE MIENOYHBIX U HIEJI0YHO3EMETBHBIX METAJUIOB C BOJOM. DJIEKTPOXUMUYECKUM
P HAIPSDKEHU MeTaJoB. B3aumoielicTBe METAIUIOB C pACTBOPAMHU KUCIIOT U COJIEH.
AmroMuHOTEepMUS. B3auMoelicTBrUe HATPUS C ITAHOJIOM B (DEHOIOM.

Koppo3sus meramios. [IoHsATHE 0 XUMUUYECKOU U ANEKTPOXUMUUYECKONH KOPPO3UU METAILIOB.
CriocoObI 3aIUTHl METAIIOB OT KOPPO3HH.

He M e Tannsl CpaBHUTENBHAS XapaKTEPUCTHKA TaJIOTEHOB KaK Haubosiee THTUYHbBIX
npejcTaBuTesel HeMeTalioB. OKUCIUTENbHbBIE CBOMCTBA HEMETAJUIOB (B3aMO/IEHCTBUE C
MeTallJIaMHi U BOAOPO0M). BoccTaHoBUTEIbHBIE CBOMCTBA HEMETAIIIOB (B3aMMOJICICTBHE C
0oJiee IIEKTPOOTPULIATENLHBIMU HEMETAIJIAMH U CJIO’KHBIMU BELIECTBAMU-OKUCIUTEISIMHU).

Kucnors Heopranmueckue u opranuuyeckue. Kinaccuduxamnus KUcior.
XUMHYEeCKHE CBOMCTBA KUCJIOT: B3aNMOJCHCTBHE C METAJVIaMH, OKCHIAMH METaJIJIOB,
TUAPOKCUAAMH METAJIOB, COJIIMU, ciupTaMu (peakuust srepuduxaium). OcoObie CBOICTBA
A30THOM Y KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTBHI.

OcHOBaHUS HEOpPraHMYEeCKUE U Opra”Huueckue. OcHOBaHUSA, UX
KIIacCu(UKanus. XMMHUYECKHE CBOMCTBA OCHOBAHMIA: B3aUMOJICHCTBUE C KHCIIOTAMH,
KHCJIOTHBIMHM OKCUAAMH U COJIsIMU. Pa3ioxeHnue HepacTBOPUMBIX OCHOBAaHUM.

C o 1 u. Knaccuduxanus comneii: cpeHue, KUCIIbIe 1 OCHOBHBIE. XMMHUYECKHE CBOMCTBA COJICH:
B3aUMOJICHCTBUE C KUCIOTAMM, LIEJI0YaMHU, METa/UIaMH U coisiMu. [IpencraBurenu comneit u ux
3Ha4YeHue. XJIOPHU I HATpHs, KapOoHAT KanbLus, pocdar Kaapus (CpeaHUE CONN);
TUAPOKApOOHATHI HATPHUS U aMMOHHUS (KHCIIBIE COMH); ruapokcokapoonat meau (I1) - mamaxur
(OCHOBHasI COJIb).

KauecTBeHHBIE peakIny Ha XJIOPUI-, Cylb(]at-, 1 KapOOHAT-aHUOHBI, KATHOH AMMOHHUS,
katronsl xenesa (1) u (III).

'eneTuueckas CBA3b MEXK/JAY KIaCCaMM HEOPTraHUYECKUX U OpPTaH
MYECKHUX COENHUHEHHU . [IoHATHE 0 TeHETUYECKOI CBA3U U T€HETHYECKUX PAIaX.
['enetnueckuii psa Metamuia. ['enetndeckuit psag HemeTamuia. OcOOEHHOCTH T€éHETUYECKOro psjia
B OPraHUYECKOW XUMUHU.

JlabopaTopHsle onbIThl. 12. McnibiTaHuE pacTBOPOB KUCJIOT, OCHOBAaHUM U COJIEN
uHauKaropamu. 13. B3aumoelicTBre COMSTHON KUCTOTHI M PACTBOPA YKCYCHOM KUCIIOTHI C
MeTtauiamu. 14. B3aumoaeicTBre CONSTHOM KUCIOTHI M paCTBOPA YKCYCHOM KUCIOTHI C
OCHOBaHUsMU. 15. B3auMosnelicTBre CONSHOM KMCIOTHI M paCTBOPA YKCYCHOM KUCIIOTBI C
cossiMu. 16. [lonydyeHne u cBOMCTBa HEPACTBOPUMBIX OCHOBaHMil. 17. ['naponus Xaopuaos u
aIeTaToB MICIOYHBIX MeTAUIOB. 18. O3HaKOMIICHHE C KOJUIEKIIUSIMU: a) METAJIJIOB; 0)
HEMETAJJIOB; B) KUCIIOT; I') OCHOBaHUH; 1) MUHEPAJIOB U OMOJIOTHYECKUX MaTepHalIOB,
COJIepKAIIMX HEKOTOPBIE COJIH.

IIpakTuyeckas padora Ne2. Pemenue sKkciepuMeHTANBHBIX 33a/1a4 HA UACHTU(PHUKAIIIO
OPTraHWYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

TpeOoBaHMsI K YPOBHIO OATOTOBKHU YYallUXCsH,
00y4YaKIIHXCS 110 JAHHOI MporpamMmme.

B pe3ynbrate n3yueHuss XuMuu Ha 6a30BOM YPOBHE YUECHUK JTOJKEH

3HATL/TIOHUMATh

® BakHelllIMe XHMMHYECKHEe TOHATHS. BCIIECTBO, XHMMHYECKHH D3JIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEJhHBIC aTOMHAasi M MOJEKYJSpHAas MacChl, MOH, AJUIOTPOIHUS, H30TOIIBI,



XUMHYECKasl CBsI3b, JJIEKTPOOTPHULATENBHOCTh, BAJCHTHOCTb, CTENEHb OKUCJIEHUS, MOJb,
MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, BEIIECTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHHUS,
pPacTBOPBI, SJIEKTPOJIUT M HEDIEKTPOJIUT, IEKTPOIUTUYECKAs AMCCOLMALMS, OKUCIUTENIb U
BOCCTAQHOBUTEIIb, OKHCJICHHE M BOCCTAHOBJICHHE, TEIUIOBOH H(PQEKT peakiuu, CKOPOCTh
XMMHUYECKOM  peaklMM, KaTajiu3, XHUMHYECKOE pPAaBHOBECHE,  YIJIEPOJHBIH  CKEJeT,
(GyHKIMOHATBHAS TPYIINA, U30MEPUsl, TOMOJIOTHUS;

® OCHOBHbIC 3aKOHbI XHMHHM: COXPAaHEHMsS MAacChl BEILIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJNYECKU I 3aKOH;

® OCHOBHbIC TEOPUM XHMHMHU: XMMHUYECKOH CBS3H, 3JIEKTPOJUTUYECKOH ANUCCOLUAINH,
CTPOCHUSI OPTaHUYECKUX COCTUHECHU;

® BaKHeiillMe BelleCTBA M MAaTepHaJbl: OCHOBHbIE METallIbl U CILIaBbl; CEpHasd,
COJIsIHAs, a30THASI M YKCYCHasl KMCJOTHI; MIEIOYH, aMMHAK, MUHEpaJIbHbIE YI0OpEHUs, METaH,
STHUJIEH, alleTUJIeH, OCH30J, 3TaHOJ, KMPBI, MbLIA, IJIIOKO3a, caxapo3a, Kpaxmas, KJIeTdaTka,
0eJKH, UCKYCCTBEHHBIEC M CHHTETUYECKHE BOJIOKHA, KaydyKH, IIaCTMACCHI;

yMeThb

e Ha3pIBaTh W3YYCHHBIC BEIIECTBA MO0 «TPUBHAIBHOW» WM MEXIYHAPOTHOU
HOMEHKJIAType;

® omnpeeisiTb: BAICHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKHX OJJIEMEHTOB, THII
XMMHUYECKON CBS3M B COEAMHEHMSX, 3apsi/l HMOHA, XapakTep Cpelabl B BOJHBIX pacTBOpax
HEOPTraHMYECKUX COCAMHEHHUH, OKHCIUTENIh M BOCCTAHOBUTEINb, NMPHHAUIC)KHOCTh BEIIECTB K
pas3JIMYHBIM KJIACCAM OPTaHUYECKUX COeIMHEHUH;

® XapaKTepU30BaTh: DJIEMEHTH MAJBIX NEPUOJIOB M0 MX MOJOXKEHHUIO B MEPHOAMYECKON
cucreme JI.M. MenneneeBa; o0mue XMMUYECKHE CBOWCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX W OPraHMYECKHX COENMHEHHI; CTPOCHHUE M XMMHYECKHE CBOWCTBA
U3YyYEHHBIX OPIraHUYECKUX COCIMHEHUH;

® O0BSICHSITH: 3aBHCHMOCTh CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; IPUPOLY
XUMHUYECKOH CBSI3M (MOHHOW, KOBQJIEHTHOM, METAJJIMYECKOW), 3aBUCHUMOCTb CKOPOCTH
XUMHYECKON peaKuH U TOJI0KESHHUS XUMUIECKOTO PaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

® BBINOJHATH XMMHYECKMil JIKCIEPUMEHT 10 pPACMNO3HABAHUIO  BAXKHEHUIIMX
HEOPTraHMYECKUX U OPTaHMYECKUX BEIIECTB;

® NPOBOJMTH CAMOCTOATENbHBIM MOUCK XMMHUYECKOW MH(POPMALUU C HCIOJIb30BaHUEM
pa3IMYHBIX HCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3aHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHTepHeTa); UCMONB30BaTh KOMIBIOTEPHBIE TEXHOJOTMM JUIsl OOpabOTKM W Iepesadu
XUMHYECKON MH(pOpMaIUK 1 e€ MPeCTaBIeHHs] PAa3IMIHbIX (popMax;

HCI0JIb30BATh NPHOOPeTEéHHbIe 3HAHNS U YMEHHUS] B NPAKTHYECKOH AeATeIbHOCTH U
NMOBCEHEBHOM KM3HH IS

® OOBSICHEHUS XHUMHUYECKUX SIBICHHM, NPOMCXOIAIIMX B MpUpojae, ObITYy MU Ha
MIPOM3BOJICTBE;

® OIlpe/iesIeHUs] BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKUX MpPEBpAallleHUH B Pa3IUYHbIX
YCIIOBHSX ¥ OIIEHKH UX TIOCIIEICTBHIA;

® SKOJIOTMYECKH IPaMOTHOTO MTOBEIEHHS B OKPY>KaIOLIeH cpee;

® OIICHKM BIHSHHAS XHUMHYECKOTO 3arps3HEHUS OKpYXKAarolmied Cpeiapl Ha OpraHu3M
4€JI0BEKA U JIPYTHe )KUBBIE OPraHU3MBbI,

® (e30MacHOro OOpalieHHs] ¢ TOPIOYMMH U TOKCUYHBIMU BEIIECTBaMH, J1a0OpaTOPHBIM
o0opynoBaHueM;

® TIPUTOTOBJICHUS PACTBOPOB 33JJAHHOI KOHIICHTPAIIUU B OBITY U Ha MPOU3BOJICTBE;

® KPUTHYECKOW OLIEHKM JOCTOBEPHOCTH XMMHUYECKOH HH(OPMALMH, MOCTYMAKOLEeH u3
pa3HBIX MCTOYHUKOB.



