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1. HIOACHUTEJIBHAS 3AITMCKA

Pabowas mnporpamMMa mo XuMuu pa3zpaboTaHa B COOTBETCTBHMHM C (heAepalbHbIM TOCyJapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM cpeaHero obmero odpaszoBanus 2010 ¢ yderom ¢enepanbHoil paboueit
MporpaMMbl  cpenHero obmero ooOpazoBanmst "Xumusa" (mus 10-11 kmaccoB  o0mieo0Opa3oBaTenbHBIX
opranuzanuii). Ha ocHoBe aBTropckoil mporpammel: - Epemun B. B., Ky3semenko H. E., Tepenun B. U.,
HpoznoB A. A., JIynun B. B. Xumus 10 knacce (yriiyOiaeHHBIH ypOBEHb);
— Epemun B. B., Ky3smenko H. E., [lpo3noB A. A., Jlyaun B. B. Xumus 11 knacc (yriyOneHHBIH

YPOBEHB).

- cTpareruei pa3sutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuoa 1o 2025 rona,

YTBEPKJAEHHOU pacropsbkeHreM npasutenbetBa Poccuiickoit denepanun ot 29 mas 2015 roga Ne

996-,

- IPUMEPHOH MPOTPaMMBbI BOCTIUTAHHS, 0JJOOPEHHON pelIeHneM (eneparbHOro yueOHO-

METOIUUECKOr0 00beIMHEHHS 110 00IIeMy 00pa30BaHuio, MPoTokoj oT 2 uroHs 2020 roga Ne 2\20;

[IporpamMma o xumuu Ha yriayOneHHOM ypoBHeE paccunTaHa Ha 105 yacos (3 vaca B Hezento, 210 yacos
3a JIBa rojia 00y4eHus).
Peanu3anus o6pa3oBaTe/ibHBIX IPOrPaMM eCTECTBEHHOHAYYHOH NTEXHOJIOTHYecKoii

HANPABJIEHHOCTEH 10 XMMHH C UCII0Jb30BaHUEeM 00opynoBaHusineHTpa«Touka pocra»

B nporpamme npenycMOTpeHO pe3epBHOE BpeMs: Ha YIIIyOJIEHHOM YPOBHE MPU U3YYEHUH XUMUU B
KOJIMYECTBE 3 4acoB B HeNE0 — 6 9acoB Ha J[Ba ToJia 00y4YeHHs, BO BTOPOM BapuaHTe (4 4aca B HE/IEIIO)
— pesepB coctapisieT 10 gacoB Ha JBa o2 OOyUCHHS.

OnenuBanue orBeToB oOyuaronuxcst 10 - 11 kiraccoB ocymiecTBisieTcs B COOTBETCTBHHU ¢ [loyokeHnem
odopmax, IEPUOAUYHOCTH, MOPSAIKE TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu
obyvarormuxcst MBOY COII Ne 18, yTBep»ICHHBIM pElIEHUEM IearOrHYecKOr0 COBETA IIKOJIBI OT
31laBrycra 2021 roma npotokonNel u npukazom no MBOY COIII Ne 18 ot 04.06.2022 Ne 144-O rona,
YTBEPKIAIOIIUM TOJI0KEHHE O popMax, NEPUOAUYHOCTH, MOPSAIKE TEKYILEIO0 KOHTPOJIS YCIIEBAeMOCTH U
MMPOMEKYTOYHOM arTecTaiuu oOydaronuxcs B coorBerctBuu ¢ I'OC.

Kpurepuu u HopmbI o1ieHMBaHUs padoT 1o xumuu ydammxcs 10 - 11 kimaccos.
OuneHkKa yCTHBIX OTBETOB.
OtMeTKa «5» - CTaBUTCS B TOM CIIydae, €CIHM YYalluiics TMOKa3bIBACT BEPHOE MOHMMAaHUE XUMHYECKOU
CYIIIHOCTH PacCMaTpPUBACMBbIX SIBIICHHH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH, JaeT TOYHOE ONpeeICHHIE
Y HMCTOJIKOBAaHHE OCHOBHBIX TOHSTHI, 3aKOHOB, TCOPH, a TAKXKE MPABUIBHOE OMPEACICHUE XUMHUECKHX
BEJIMYUH, UX CIUHMII U CIOCOOOB M3MEPEHUS; MPABUIBLHO BBIMIOJHACT YEPTEIKH, CXEMbI M TPAPUKHU; CTPOUT
OTBET 10 COOCTBEHHOMY IUIaHY, COITPOBOK/IAET paccka3 HOBBIMU IPUMEPAaMH, YMEET MPUMEHUTh 3HAHUS B
HOBOM CUTYallUW TIPU BBITIOJHEHUU TPAKTUYCCKUX 3aJIaHHIT; MOXKET YCTAHOBUTH CBS3b MEXIY U3Y4aeMbIM U
paHee HM3YYCHHBIM MaTEepPHajOM IO KypCy XHUMHH, a TaK XK€ C MaTepUalIOM, YCBOCHHBIM [0 W3y4YCHHIO
JIPYrUX IPEIMETOB.
OtMeTKa «4» - CTaBUTCS, €CIM OTBET YUCHHUKA YJOBJIETBOPSET OCHOBHBIM TPEOOBAHHSIM K OTBETY Ha «5»,
HO AaH 0e3 MCIMOJb30BaHMS COOCTBEHHOTO TJIaHAa, HOBBIX MPUMEPOB, 03 MPUMEHEHHs] 3HAHUIl B HOBOU
CUTYyaIuu, 6e3 UCTIOJIb30BaHMS CBs3EH ¢ paHee U3YYeHHBIM MaTepHalioM, YCBOCHHBIM MIPU U3YYEHUU IPYTHUX
MPEeIMETOB; €CIIM YUYaIlUiics TOMYCTHII OJHY OIIMOKY MM He 0oJiee ABYX HEIOUETOB U MOXKET UX UCTIPABUTH
CaMOCTOSITENILHO MU C HEOOBIION TOMOIIIBIO YIUTETIS.
Ormerka «3» - CTaBUTCS, €CIM Yy4YallMACA TPABWIBHO TIOHMMaeT XHUMHYECKYI0 CYIIHOCTh
paccMaTpuBaeMbIX SBIIEHUN W 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCSI OT/ENbHBIE TIPOOEThl B YCBOCHUU
BOIMIPOCOM Kypca XHMHHU, HE MPEMSITCTBYIOIINE AaIbHEHIIIEMY YCBOSHUIO MPOTPAMMHOTO MaTepuaia; yMeeT
MIPUMEHSTH MOJIyYeHHBIC 3HAHUS MPU PEHICHUH MPOCTHIX 3aJ1a4 C HCIOJIb30BAaHHEM TOTOBBIX (hopMyI, HO
3aTpyaHSETCS TPU PEIIeHUU 3ajad, TPeOYIoNX mpeodpazoBaHusi HEKOTOPHIX (popMyt;nonmycTui He Oolee



OJIHOY TpyOOil OMMOKK U ABYX HEIOYETOB, HE OoJiee OHON rpyOoi M oHOM He Tpy0oit omuOku, He Ooee
IBYX-TpeX He rpyObIX omKrOO0K, OMHON HE TPYOO0i OmMOKH U TPEX HEAOUETOB, AOMYCTHII YEThIPE MU MSITh HEA0UETOB.
OTtmeTKa «2» - CTaBUTCA, €CIM yJaIlMiics He OBJIa/IeNl OCHOBHBIMHU 3HAHUSIMH U YMEHUHU B COOTBETCTBHH C
TpeOOBaHUSMH POrPaMMBI M JOIYCTHII OOJIbIIE OIIMOOK U HEJOUETOB, YeM He0OX0AUMO ISl OLIEHKHU «3 .

OueHka NUCLMEHHBIX padoT.

Otmerka «5» craBUTCA 3a paboTy, BHIMOTHEHHYIO MOJHOCTHIO 0€3 OMMOOK U HEJOYETOB.

OtMmerka «4» craBUTCA 3a paboTy, BHIOTHEHHYIO IOTHOCTBIO, HO [P HAJTMYMH B HEell He Oosee OAHOoM rpyOoit
OLIMOKHM M OJHOTO HeJoUeTa ; He Oosee Tpex HeJOUETOB.

OtMmerka «3» CTaBUTCS, €CJIM YICHUK BBIITOTHUI MTPABUIBHO He MeHee 2/3 Bceil padoThI WM JOMYCTHI He Ooree
OJTHOY TpyOO¥ OIIMOKH M IBYX HENOYETOB, He OoJiee OHOM rpy0oi M OHOM HEerpyOoii omuoOKH, He OoJiee Tpex
HEerpyObIX OMIMOOK, OHOW HerpyOol OMMOKK M TPeX HEIOYETOB, MPH HATMYUH YETHIPEX -TISITH HEJOYETOB.

OtMeTKa «2» CTaBUTCs, €CIIN YUCJIO OHII/I6OK 1 HEOOYCTOB ITPEBBICUIIO HOPMY OILICHKU «3» WIINA BBIIOIHEHO IMpaBHUJIBHO
MeHee 2/3 Bceii paboThl.

OueHka KOMOMHUPOBAHHBIX KOHTPOJIBLHBIX pa0doT.

[Ikana nepeBosa B MATHOATUILHYIO CUCTEMY OIIEHKU

Otmerka «5» craButcs 3a BeimonHeHue 90-100% paboTsL.

Otmerka «4» craButcs 3a BoinonHeHune 70-89 % pabotsr,

Otmerka «3» craButcs 3a BoinonHenne 50-69%

OtmeTKa «2» cTaBUTCA 3a BhInoJIHeHUE MeHee 50%,

Kputepun olieHHBaHUS TECTOBBIX KOHTPOJIBHBIX padorT.

[Ikama nepeBosa B MATHOATUILHYIO CUCTEMY OIIEHKU

Otmerka «5» craButcs 3a BeimonHerne 90-100% paboTsr.

Otmerka «4» craButcs 3a BeimonHeHne 70-89 % paGoTsr;

Otmerka «3» craButcs 3a BbinonHenne 50-69%

OtmeTKa «2» cTaBUTCA 3a BhIoJIHeHHE MeHee 50%,

Kputepuu ornieHnBaHUS IKCNIEPUMEHTATbHBIX YMeHHIi (JaGopaTopHble H MPaKTHYECKHE 3a/1aHNS).

OTMeTKa «5» CTaBUTCS €CITH pa60Ta BBIITOJIHEHA IMMOJIHOCTBIO U IMPAaBUJIBHO, CACIIAHbI ITPaABUJILHBIC Ha6.]'IIO}IeHI/I$I u
BBIBOJBI,

HKCTIEPUMEHT OCYIIECTBJIEH I10 IUIaHy ¢ Y4eTOM TEeXHUKH 0€30ITacHOCTH M MPaBHII paOOTHI C BEIIECTBAMH H
000pynOBaHUEM;

MIPOSIBIIEHBI OPTaHU3ALMOHHO - TPYAOBBIE YMEHUS, HOAIECPKUBAIOTCS YUCTOTa pabovero Mecta M NOPSAAOK (Ha CTOIeE,
HKOHOMHO UCTIONIBb3YIOTCSl PEAKTUBHI)

OTtMeTKa «4» CTaBUTCSA eciii paboTa BHIIIOIHEHA IPABIIILHO, CACTaHbI IPAaBIIbHbBIC HAOIIOICHUS U BBIBOABI, HO IIPH
3TOM KCIICPHMEHT IPOBEJICH HE TOJHOCTHIO MIIH JAOIMYIICHBI HECYIECTBEHHBIE OIIMOKH B padoTe ¢ BEIeCTBAMH U
000pyIOBaHHUEM.

OtMeTka «3» cTaBUTCA eciii paboTa BRIIIOIHEHA PABUIIEHO HE MEHEE YeM HAIlOJIOBHHY WIIH JOITyIeHa
CyIIecTBeHHAas OIMINOKa B X0JI€ SKCIIEPUMEHTA B 00BSICHEHNH, B OOpPMIIEHIH paboThI, B COOIIOAEHNUN TIPABHIT
TEXHHUKH 0€301TacHOCTH Ha paboTe ¢ BellecTBaMy M 000pYIO0BaHHEM, KOTOpask UCIIPABIISETCS TI0 TPEOOBAHHUIO YUUTEIS
OTMeTKa «2» CTaBUTCS €CIIU JIOMYIIEHBI O0Jiee ABYX CYIIECTBEHHBIX OMIMOOK B XOJ€: IKCIIEPUMEHTA, B O0BSCHEHHH,
B oopMIIEHUH pabOTHI, B COOMIOACHNN MTPAaBHII TEXHUKH 0€30IMacHOCTH TpH padoTe C BEelIeCTBaMH U 000PYIOBaHHEM,
KOTOpBIE yJaITUHCS HE MOKET UCTIPABUTH JaXKe 110 TPEOOBAHHIO YIUTEIS

M3ydyeHne XuMHU Ha YPOBHE CpEIHET0 00IIero o0pa3oBaHus HAIPABICHO HAJOCTIKEHUE CIICAYIOIINX LeIeH:

* OCBOCHHME 3HAHMM O XUMHUYECKOH COCTABISAIOLICH €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpA,
BKHEUIINX XUMHYIECKHX TOHATHAX, 3aKOHAX U TEOPUSIX;

* OBJAJCHHEC YMEHMSMH IIPHUMCHATH IIOJYYCHHBIC 3HAHUSA IS OOBIACHEHHS pa3HOOOPa3HBIX
XMMHUUYECKUX SBICHUI M CBOWCTB BEIECTB, OLICHKH POJIM XMMUH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHHA
Y TIOJTy9€HHU HOBBIX MaTEPUAJIOB;

* pa3BUTHE TIIO3HABATEIBHBIX HHTEPECOB M HHTEIUIEKTYAJIBHBIX CIIOCOOHOCTEH B Iporecce
CaMOCTOSITEIIFHOTO NMPHOOPETeHHsS XMMHUYECKUX 3HAHMW C HMCHOJIB30BAHHWEM DPA3JIHMYHBIX HCTOYHHKOB
UH(OPMAINH, B TOM YHCIIE KOMITBIOTEPHBIX;

* BocnuTaHue yOEKIAEHHOCTH B MO3WTHBHOW DPOJNM XHMHH B XXKH3HH COBPEMEHHOro OOIIECTBa,
HEOOXOIMMOCTH XMMHUYECKH T'PAaMOTHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U OKpYKarollei
cpene;

* TpPUMEHEHHUE MOJTYYCHHBIX 3HaHUW M YMEHUU i1 0€30MacCHOTO HMCIOIb30BaHUS BEIIECTB
U MaTepualioB B OBITY, CEIbCKOM XO3SIIICTBE W Ha MPOU3BOJCTBE, PEIICHUS MPAKTHUUECKUX
3a7a4 B IIOBCEITHEBHOW KU3HU, IPEAYIIPEKICHUS SIBICHUN, HAHOCSIIUX BPE 340POBBIO

.



* YeloBeKa U OKpYy’KalolleH cpene.
[To yuebHOMY utany MBOY COL Ne 18 Ha nzyuenue nanuoro npeaMera B 10 A kinacce
oTBOAUTCS 3 yaca B Heaemo, T.e. 102 yaca B rog.

2. IIIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOT'PAMMBI IO XMMHUHU HA YIJITYBJIEHHOM
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTrBercTBUH C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JTUYHOCTHBIX PEIYJIBTATOB OCBOCHUA
npeaMera «XUMUs Ha YPOBHE CPEIHEro O0Iero o0pa30BaHUs BBIICICHBI CICAYIOIIME COCTABIISAIONINE: OCO3HAHUE
00yYaroIIMMHCS POCCHICKON TPa)KAaHCKOW HMJICHTHMYHOCTH, TOTOBHOCTh K CaMOPA3BHUTHUIO, CAMOCTOSTEIBLHOCTH U
CaMOOIpPEACICHUI0; HAJMYMEe MOTHBAallMd K  OOYYCHHMIO; TOTOBHOCTh W  CIIOCOOHOCTh  OOYYaroIIMXCS
PYKOBOACTBOBATLCA IIPUHATBIMH B O6IlIeCTBC npaBujiaMM W HOpMaMU TIOBCACHUA; HAJIWYUC MNPaBOCO3HAHUA,
9KOJIOTUUECKOM KYJIBbTYPBbI; CIOCOOHOCTEH CTaBUThH eI U CTPOUTD )KU3HCHHBIC IIJIaHbI.

JIM4HOCTHBIE  pe3yNbTaThl OCBOSHUs HOpeAMera «XUMUS»  OTPa)XarT CPOPMHUPOBAHHOCTH  OMbBITA
MO3HABATEILHOW W MPAKTHUYECKOW JEATENIbHOCTA OOYYaoONUXCs B MPOILECCe peaiu3alui 00pa3oBaTeIbHON
JIeSITEIBHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOSHUs HOpeAMera «XUMUS»  OTPaXarT CPOPMHUPOBAHHOCTH  OMbBITA
MO3HABATEILHOW W MPAKTUUYECKOW JEATSILHOCTH OOYydJarolMXcsi B MPOLECCe peanu3alud  00pa30BaTeIbHON
JCATCIIbHOCTH, B TOM YHCJIC B YaCTHU:

1) rpakAaHCKOT0 BOCTIMTAHMS

OCO3HaHHWsl O0YYAIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBaXKEHHS K 3aKOHY U
MIPaBOTIOPSIIKY;

NpeACTaBJICHNA O COUUAJIBHBIX HOPMaxX U MpaBuJiaX MEKINIYHOCTHBIX OTHOIIIEHHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATETHHOCTH MPU CO3aHUN y4eOHBIX MPOEKTOB, pEIICHNH YIEOHBIX U
MO3HaBaTeNbHBIX 33724, BHIIOTHEHUH XUMUYECKUX DKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHMMAaTh WM TPHHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W apryMEHTBl IPYTUX TpPH aHaJIN3e
Pa3TMYHBIX BUAOB y4eOHOU JeITEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOIIEHHS K HICTOPUIECKOMY U HAyYHOMY HACJIEIUI0 OTEYeCTBEHHON XHUMHUM;

YBa)XXEHHUA K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUHU U MPAKTUIECKOTO MPIIIOKEHHS XHMHW, OCO3HAHUS TOTO,
YTO J[AaHHBIE HAYKA €CTh pE3YNbTaT JIUTENbHBIX HAONIO/ICHU, KPOMOTIMBBIX JSKCIEPUMEHTAIBHBIX ITIOMCKOB,
MTOCTOSIHHOTO TPY/Ia YIEHBIX U MIPAKTUKOB;

WHTEpeca M MO3HABATEFHBIX MOTHBOB B IOJYYEHWW W TOCIEAYIONIEM aHam3e MHPOPMAIUUd O MepeaOBhIX
JIOCTUKEHUAX COBPEMEHHON OTEUECTBEHHOW XUMUMU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, STHIECKOTO TTOBEICHUS;

CIOCOOHOCTH OIIEHMBATh CUTYallW, CBS3aHHbIE C XUMUYECKUMHU SBJICHUSMH, W TPUHUMATH OCO3HAHHBIC
pelIeHus, OpHEHTUPYSICh Ha MOPaThbHO-HPABCTBEHHBIE HOPMEI H IEHHOCTH;

TOTOBHOCTH OI[€HHBATh CBOE MOBEEHNE M TIOCTYITKA CBOMX TOBAPHUIIEH C ITO3UINI HPAaBCTBEHHBIX H IMPABOBBIX
HOPM U C YU9ETOM OCO3HAHUS TOCIIEACTBUN TTOCTYIIKOB;

4) popMHpPOBaHUSA KYJIbTYPHI 310POBbSI:

MMOHMMAaHUs IIEHHOCTEH 310poBOoro MW 0Oe3omacHOro o0pas3a JKHU3HH, HEOOXOAWMOCTH OTBETCTBEHHOTO
OTHOIIIEHHS K COOCTBEHHOMY (hU3UYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

COOJTFO/IEHNST TIPaBHJI O€30TACHOT0 OOpAIeHHUsI C BEMeCTBAaMH B OBITY, ITOBCEIHEBHOW JKHU3HU, B TPYIOBOM
JeSITeTbHOCTH;

MMOHMMAaHUs [IEHHOCTH TPaBUJ WHAWBUIYATHHOTO W KOJUIEKTUBHOIO O€30ITacCHOTO TOBEISHHUS B CUTYAIUsX,
YTPOXKAIOIIVX 3/I0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MTOCIIEACTBAN W HETIPUATHS BPEIHBIX TPUBBIUEK (YIOTpEOISHNS aKOrois, HAPKOTHKOB, KypeHHs);

5) TpynoBoro BocnuTaHusM:

KOMMYHUKATHBHOW KOMITETEHTHOCTH B Y4e€OHO-HCCIIEOBATENBCKON JEATEIbHOCTH, OOIIECTBEHHO ITOJIE3HOM,
TBOPYECKOU U JPYIHX BUJAX NEATEIbHOCTH;



YCTAaHOBKM Ha aKTMBHOE y4acTHE B PEIICHHWU MPAKTHYECKUX 3a7ay COLHMAJbHOM HampaBICHHOCTH (B paMKax
CBOET0 KJIacca, UIKOJIbI);

HWHTEepeca K MPaKTUYECKOMY M3YYEHHUIO Mpodeccuil pa3inyHoro poa, B TOM YHCIE Ha OCHOBE MPUMEHEHHUS
MIPEIMETHBIX 3HAHUW IO XUMHUU;

YBa)KEHUS K TPYLY, JIOASIM TPy/Aa U pe3ysibTaTaM TPYJIOBOM NESTENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIHMBHIYaJTbHOH TpaeKTOpHHM 00pa3zoBaHus, Oydymied mpodeccuu u
peanu3ald COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XUMMHU,
WHTEPECOB U MOTpeOHOCTEN 0011IecTBa;

6) 3K0J10ru4YeCcKOro BOCIUTAHMS:

9KOJIOTHYECKHU eTIECO00pa3HOro OTHOIICHHSI K TPUPOAE KaK MICTOYHHUKY CYILIECTBOBAHHS KHU3HU HA 3eMIIE;

IIOHUMaHUus FHO63JII>HOFO XapakTepa SKOJOTrMYC€CKUX HpO6HeM, BJIMAHUA OSKOHOMHUYCCKUX IIPOHECCOB Ha
COCTOSIHME TTPUPOIHON U COLUUATIBHON CPEbI;

OCO3HAaHUusA HCOGXOI{I/IMOCTI/I HCIIOJIb30BaHUA )Z[OCTI/DKGHI/Iﬁ XUMUH Jid PpCHICHHSA BOIPOCOB pPAlIMOHAJIBLHOT'O
MIPUPOJIOTIONE30BAHNS;

AKTHMBHOI'O HENpUATHS JEUCTBUM, NPUHOCALIUMX BpEN OKPYKAKOUIEH NPUPOAHONW Cpele, yMEHus
IIPOrHO3UpOBaTh He6HaFOHpI/IHTHBIe OKOJIOTUYECKUE TMOCICACTBUA MPEAIPUHUMACMBIX I[GP'ICTBHP'I " MnpeaoTrBpamiaTb
Hux;

HaJn4usg pa3sBUTOr0 SKOJIOIMYCCKOro MBINIJICHUA, 9KOJIOTHYECKOM KYyJbTYpbI, ONbLITa OCATCIIBHOCTU
9KOJIOTUUECKOMN HAIpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATHLCA HWMHU B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ u
COIIMAIBHOM MPAKTHKE, CIIOCOOHOCTH W yMEHUS aKTUBHO IPOTHBOCTOATE MIEOJIOTHH XeMohoonw;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOLIECTBEHHOW MPAKTHKH;

MOHUMAaHHUS CHeU(UKUA XUMHUH KaK HayKH, OCO3HAHHS €€ poid B ()OPMUPOBAHUN PAIMOHAILHOTO HAYYHOI'O
MBINUICHHA, CO3JJaHUN HEJIOCTHOIrO MPEACTAaBICHUA 00 OKpYy’KaromeM MHPE KaK 0 €ANHCTBE IIPUPOAbI U YCJIOBEKA, B
MTO3HAHWH MTPUPOTHBIX 3aKOHOMEPHOCTEH M pEelIeHIH MPOOJIeM COXpaHEHHs IIPUPOAHOTO PaBHOBECHS;

YOSKIEHHOCTH B OCOOOH 3HAYMMOCTH XHMHU JUISI COBPEMEHHOW NHMBIUIM3AIMU: B €€ TYMaHHUCTHYCCKOU
HaIlpaBIEHHOCTH M Ba)XXHOM pPOMM B CO3AaHMM HOBOW 0a3bl MaTepHUaIbHON KyIbTYpHl, B PEIICHHH TI00ATbHBIX
Mpo0JIeM YCTOMYMBOIO pPa3BUTHs UEIOBEUECTBA — CBHIPHEBOM, JHEPTETUUYCCKOHM, THIIEBOH W DKOJIOTHYECKOMN
0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIICYCHUH YCIOBHUN YCIIECIIHOTO TPYAa W IKOJOTMYeCKH KOM(OPTHOM
YKU3HU Ka)KJIOTO WieHa OOIIecTBa;

€CTeCTBEHHO-HAyYHOW T'PaMOTHOCTH: TIIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHWS, WCIONb3YeMBIX B
€CTeCTBEHHBIX HAayKaX, CIIOCOOHOCTH WCIONB30BATH MOTy4aeMble 3HAHWS MJs aHamM3a W OOBSICHEHWS SIBICHUMN
OKPY’KaIOIEro MHpa W MPOUCXOASIINX B HEM M3MEHEHWA, YMEHHs JelaTh 0OOCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE
Hay4YHBIX (paKTOB U MMEIOIUXCS JAHHBIX C IENBI0 TOTYYEHHUS JOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CaMOCTOSITETFHO HWCIIONB30BaTh XUMHYECKHE 3HAHUS Ui pElIeHHs MpoOJieM B PealbHBIX
KU3HEHHBIX CUTYaIlNAX;

WHTEepeca K TO3HAHUIO0, UCCIIeIOBATENhCKON AeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO U CAMOOOPAa30BAHUIO, K AKTUBHOMY ITOIYYEHHUIO
HOBBIX 3HAHHA MO XMMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTIMH;

WHTEpeca K OCOOEHHOCTSIM TPyJa B pa3IHIHBIX cepax MpoheCCHOHAIBHON eI TETHHOCTH.

METANPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yNbTaThl OCBOSHHS MPOTPaMMEI 10 XMMHH Ha YPOBHE CPEIHETo o0mero oOpa3oBaHMs
BKJTFOYAIOT:

3HaUYUMBbIE TSI (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAOIIUXCA MEKIUCIUILUIMHAPHBIE (MEXKIPEIMETHBIC)
oOIIeHayYHBIe TIOHATHS, OTPaXKAIOMIWe IEIOCTHOCTh HAyYHOH KapTHHBI MHUpa W CIENU(UKY METOAOB IO3HAHWI,
WCIONIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHS, SBJICHUE, MMPOIECC, CUCTeMa, HAYYHBIN (akr,
MIPUHIIAII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEIOBaHWE, HAONIONIEHHWE, W3MEpEeHHe, IKCIIEPUMEHT W
apyrue);

YHUBEpCabHbIe yueOHbIe NeHCTBHUS (II03HABAaTENbHBIE, KOMMYHUKATHBHBIE, PETYISATUBHEIE), 00ECTIEUNBAOIINE
¢dopmupoBaHue QYHKIMOHATBHON TPAMOTHOCTH U COLIMAIBHON KOMIIETEHIIUH 00yYaromuxcs;

CIOCOOHOCTh 00YYarOLIMXCS MCIOIb30BATh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS H
YHUBEpCaJIbHbIEC YUeOHbIE JeUCTBH B TO3HABATENHLHON U COLIMATIBHOM MPAKTHKE.

MeranpeaMeTHbIE Pe3yNbTaThl OTPAXKAIOT OBJAJCHHE YHHBEPCAJIbHBIMH YYeOHBIMH I103HABATEIBLHBIMH,
KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU ICHCTBUSMHU.



Ilo3naBaTebHbIe yHHBEPCAIbLHbIE YUeOHbIe el CTBHS

1) 6a3oBbIe JIOrHYeCKHE AeHCTBHS:

CaMOCTOATENIFHO (HOPMYINPOBATh U aKTYaJIU3UPOBATh IPOOIEMY, paccMaTpUBATh €€ BCECTOPOHHE;

ONPEIENITh LIEeNH AESTeIbHOCTH, 3aaBasi MapaMeTpbl U KPUTEPHH MX JOCTHUIKEHUS, COOTHOCHTH Pe3yJbTaThl
JeATEIbHOCTH C TIOCTaBJICHHBIMU LIENSMHU;

WCTOJIB30BaTh MPH OCBOCHWH 3HAHWH MPUEMBI JIOTMYECKOTO MBIIUICHHS: BBIICNIATh XapaKTepHbIE MPU3HAKH
MOHATHH U YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIIOJIB30BATh COOTBCTCTBYIOIINC MMOHATUA OJIA O6’L}ICHCHI/I$I OTACIIbHBIX
(haKTOB U SIBICHUN;

BBIOMpATh OCHOBAHUS M KPUTEPUU IS KITaCCU(UKAIIUHN BEIISCTB U XMMHUYCCKUX PEAKIIUH;

YCTaHaBJIUBATh MPUYHNHHO-CIICACTBCHHBIC CBA3U MCXKY U3YUACMBIMU ABJICHUSAMU,

CTPOHUTDH JIOTHYCCKUEC PACCYKACHUA (I/IHIlyKTI/IBHI)IC, ACAYKTUBHBIC, 10 aHaHOFI/II/I), BBISBJIATH 3aKOHOMCPHOCTH U
IMPOTUBOPCUMA B paCCMAaTPUBACMBIX SBJICHUAX, q)OpMy.TII/IpOBaTI) BBIBOJbI U 3aKIIFOUYCHU S,

NPpUMCHATL B TIPOLCCCE TIO3HAHHA HUCIIOJIbB3YEMbBIC B XHWMHU CHUMBOJIMYCCKUC (3HaKOBBIe) MOI€CIu,
peoOpa3oBbIBATh MOJICIbHBIC TMPEICTABICHUS — XUMHUYCCKUN 3HAK (CHMMBOJ) 3J€MEHTa, XMMHUYeckas ¢opmyIa,
YpaBHCHUEC XUMHUYECKOH pC€aKkuunu — NIpu pCIICHUU y‘{e6HBIX MMO3HABATCIBHBIX W IMPAKTUYCCKUX 3ajad, NPUMCEHATH
Ha3BaHHBIC MOACIIBHBIC IPECACTABICHUSA NJIA BBIABJICHHSA XapPaKTECPHBIX IIPU3HAKOB NU3YYa€MbIX BEIICCTB U XUMHUYCCKUX
peaKkuu.

2) 0a3oBbIe HCCIEI0BATEILCKUE e CTBUS:

BJIaJICTb OCHOBAMHU METOJ0OB HAYYHOI'O ITO3HAHUA BEHICCTB U XUMHNYCCKUX peaKHHﬁ;

dbopMmynupoBaTh LEMTd M 3aJadd  HCCIENOBaHWS, HWCIONB30BaTh IIOCTABJICHHBIE W CAMOCTOSITENHLHO
Cq)OpMy.HI/IpOBaHHI)Ie BOIIPOCHI B Ka4Y€CTBC HMHCTPYMCHTaA IMO3HAHUA W OCHOBBI JJId (1)0pMI/Ip0BaHI/I5[ THUIIOTE3bI ITIO0
IIPOBEPKE MPABUIIBHOCTH BbICKA3bIBAEMbIX Cy)KHeHHﬁ;

BJIAJICTb HaBBIKAMH CaMOCTOATCIBHOI'O0 INNIAHUPOBAHHUA W TIMPOBCACHHA YYCHUUCCKUX OKCIICPUMCHTOB,
COBEPIIICHCTBOBATh YMEHHS HAONIONaTh 3a XOJOM IIpollecca, CaMOCTOSITENbHO IMPOTHO3MPOBATHL €ro pe3ysbTar,
¢dbopmynupoBaTh OOOOIIEHUS W BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YJIbTATOB MCCIIECNOBAHUSA, COCTAaBIIATh
000CHOBAHHBINA OTYET O MPOICTAHHONW padoTe;

IpUOOPETaTh ONBIT YYCHUYECKON MCCIEN0BATEIBCKOM M MIPOSKTHON eATENBHOCTH, TPOSBIISATH CIIOCOOHOCTD U
TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIOMCKY METOJIOB PELIEHUS IPAaKTUUECKUX 3a/1a4, IPUMEHEHUIO PAa3IM4HbIX METOI0B
[IO3HAHUSL.

3) padora ¢ undopmanmeii:

OPHEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKAX MH(POpManuu (Hay4YHO-NOMYJISIpHAs JUTEpaTypa XUMHUYECKOTO
coJiepaHus, CIIpaBOYHbIe TOcoOus, pecypcsl MHTepHeTa), aHaIM3UpoBaTh WHGOPMAITUIO Pa3IMYHBIX BHIOB U (HOPM
MIPEACTABJICHUS, KPUTUIECKH OLIEHUBATh €€ JOCTOBEPHOCTH M HEPOTUBOPEYHBOCTD;

(hopMyIHpPOBATE 3aIIPOCHI M IPIMEHATH PA3NMUIHBIE METOBI MTPH MTOUCKE U 0TOOpe HH(POpMAaLU, HEOOX OAMMOIT
IUIS1 BBIIIOJTHEHUS! y4eOHBIX 3a/1a4 ONPEAEIEHHOIO THIIA;

NpuoOOpeTaTh OINBIT HCIOAB30BAHMSA HMH(POPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTMH M  Pa3IWYHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOATENBHO BBIOMPATh ONTHMANBHYIO (QopMy TpeAcTaBieHuss wWH(popManuu (cxeMmbl, Trpadukw,
JarpaMMBbl, TAOIUIIBL, PUCYHKH U JPYTHUE);

HCIOJIB30BaTh HAYYHBIN SI3BIK B KAayeCTBE CPEACTBA MpH paboTe ¢ XUMHUYECKOHl MHpopmalmeil: mpuMeHSITh
MEeXIpenMeTHbIe (Pu3nIeckne 1 MaTeMaTHIeCKre) 3HAKU ¥ CHMBOITEI, (DOpMYITbI, a00peBHATYpPHI, HOMEHKIATYPY;

HCIOJIB30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJIAHOCTH.

KoMMyHHKaTHBHBIC YHUBEpPCAJbHbIe YUeOHbIe 1eiicTBHS:

3aJaBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIa€MOM TEMbI B XOZ€ AUAJIOra U/UM JUCKYCCHHU, BBICKA3bIBATh HIIEH,
($hopMyTUpPOBaTh CBOU NPEIUIOKEHHS] OTHOCUTEIHHO BBIIIOIHEHUS TPEATIOAKEHHON 3a1auH;

BBICTYIIATh C NMPE3CHTAlMEH Pe3yJbTaTOB IT03HABATEIBHON NIEATEIbHOCTH, IOJyYEHHBIX CAMOCTOATENBHO HIIH
COBMECTHO CO CBEPCTHMKAMHU MpPHU BBINOJHEHHMH XHMHYECKOTO JKCIEPUMEHTa, NPAKTHYECKOHM paldoThl 10
HCCIICIOBAHNIO CBOICTB M3Y4aeMbIX BEIECTB, pealM3alid Y4eOHOrO NpOeKTa, W (OPMYIUPOBATH BBIBOABI II0
pe3yibTaTaM MpOoBEeAEHHBIX HCCIIEAOBaHUN MYTEM COIrJIacOBaHMS MO3ULMH B X0/1e 00CYXKAeH!s 1 00MEHa MHEHHUSIMU.

PeryasiTuBHBIC yHHBepcalbHbIe YUeOHbIC NefiCTBHA:

CaMOCTOATENIFHO MJIAHUPOBATh U OCYLIECTBIISTH CBOIO ITO3HABATENBHYIO AEATENBHOCTD, ONpeneNnsis e€ Lelnu u
3aJa4u, KOHTPOJIHMPOBaTb M MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh IpEAiaraeMblil alropuTM AEHCTBHU NpU
BBIMIOJIHEHUN YYEOHBIX M HCCIEJOBATENbCKUX 3a/1ad, BeIOMpaTh Hambonee 3()(EeKTUBHBIA cHOCOO0 HMX pelIeHus: ¢



y4éTOM TIOAY4YEHMs] HOBBIX 3HAaHMA O BEUIECTBAX M XUMHMUYECKMX PEAKLIHAX; OCYLIECTBIATh CAMOKOHTPOIb
JIESITEIIBHOCTU HAa OCHOBE CaMOAHaJIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATbBI

[IpeamerHble pe3yabTaThl OCBOCHHUSI MPOrpaMMbl [0 XUMHUHM Ha YrIIyOJIEHHOM YpPOBHE Ha YPOBHE CPEAHEro
obero obpa3oBaHMs BKIIOYAIOT crenuduyeckue s ydeOHOro mpenmera «XUMHS» HaydHbIE 3HAHHS, YMEHUS H
CIOCOOBI JEWCTBUI 1O OCBOCHUIO, HHTEPIPETAUN U MPEOOPa30BaHUIO 3HAHUH, BUABI JEATEIFHOCTH MO TOIY4CHHIO
HOBOTO 3HAaHWS W TPUMEHEHHIO 3HAHUM B Pa3iIMYHBIX Y4YEOHBIX CUTYyallWsX, & TakkKe B PEalbHBIX >KU3HEHHBIX
CUTyallUsiX, CBA3aHHBIX C XMMHeH. B mporpamMme mo XMMHUU TpeAMETHBIE pPe3yibTaThl MPENCTaBIEHBI MO Trojaam
W3Yy4eHUSs.

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHs Kypca «OpraHuyeckas XuUMHS» OTPaXaroT:COPMUPOBAHHOCTH
MPEACTABICHUH: O MECTE U 3HAYCHUH OPraHMYECKOW XMMHHU B CHCTEME €CTECTBEHHBIX HayK U e€ poJin B o0ecrieueHNH
YCTOWYHMBOTO Pa3BUTHS YEIOBEYECTBA B PEHICHUH MPOOIEM JKOJIOTMYECKOH, SHEPreTHYecKOH U MHILIEBOM
0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3IAHMH HOBBIX MaTEpHAallOB, HOBBIX UCTOYHUKOB SHEPIUH, B 0OECIIEUCHUH
palMOHATILHOTO MPHUPOAONONL30BaHHS, B (YOPMHPOBAHHUH MHPOBO33PEHHUSI W OOIIEH KyIbTYphl YENOBEKa, a TaKKe
9KOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIICHHS K CBOEMY 37I0POBBIO U IPUPOTHOH Cpe/ie;

BJIaJICHUE CHCTEMON XMMMYECKHUX 3HAHWUH, KOTOPAs BKJIIOYAET: OCHOBOIIOJIATAIOIINAE IOHSITUS — XUMUYECKUN
JJIEMEHT, aTOM, S/IPO M DJIEKTPOHHAs 000J0YKa aToma, s-, P-, d-aTOMHbIe OpOMTaIM, OCHOBHOE M BO30YKIEHHOE
COCTOSTHHSI aToMa, THMOpHAM3alus aTOMHBIX OpOHWTanel, WOH, MOJIeKyJa, BaJ€HTHOCTb, JJIEKTPOOTPHUIIATENHFHOCTD,
CTCNICHb OKHCJICHUWS, XMMHYECKas CBsI3b, MOIIb, MOJSIpHAas Macca, MOJSPHBIH OO0BEM, YIIEpOTHBIN CKeleT,
(yHKIIMOHANBHASA TPYIINA, pajrdKall, CTPYKTypHBbIe (opMyisl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), U30MEPHS
CTPYKTYpPHasi W TPOCTPAHCTBEHHas (T€OMETpUYECKasi, ONTHYECKas), M30MEPHI, TOMOJOTUYECKHHA psil, TOMOJIOTH,
YIJIEBOAOPO/IbI, KUCIOPOA- U a30TCOAECPKALIUE OPraHUYECKUE COEAMHEHNS, MOHOMED, MOIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS; TEeOPUH, 3aKOHBI (epuoauuecknil 3akoH J[. V. MeHneneeBa, Teopusi CTpOSHHS
oprannyecknx BemiecTB A. M. ByTtnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHHS M TPEBpaIleHHs
SHEPruy NPU XUMHUUECKUX PEAKLHUAX), 3AKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHUS,
JIeKalye B OCHOBE ITOHMMAaHUS IPUYNHHOCTH ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH; MPEACTaBICHUS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOAWHAMHUYECKHX M KHHETUYECKMX 3aKOHOMEPHOCTSAX HX IIPOTEKaHMS, O B3aUMHOM
BIIMSTHUM aTOMOB W TPYIIIT aTOMOB B MOJICKYyJaX (MHIyKTUBHBIN B Me30MepHBIA d(dexTri, opuentanTsl 1 u Il poma);
(akTonoruueckue CBEICHUS O CBOMCTBaxX, COCTaBe, MOIy4YEHHMM M OE€30IIaCHOM MHCIOJIb30BAaHUM Ba)KHEHIINX
OpPraHMYEeCKHX BELIECTB B OBITY U MPAKTHUECKOM IEITEIbHOCTH YeN0BeKa, OOIIMX HAYYHBIX NPUHIUIAX XUMHIECKOr0
MIPOU3BOICTBA (HA MIPUMEPE TTPOM3BOICTBA METAHOJIA, TIepepadOTKH HeTH );

c(OPMUPOBAHHOCT, YMEHHH: BBIABISITH XapaKTEpHbIE NPHU3HAKM IOHATHH, YCTaHABIMBAaTBUX B3aMMOCBSA3b,
HCIIOIB30BaTh COOTBETCTBYIOIINE ITOHATHS IIPH OIMCAHUU COCTaBa, CTPOCHHS M CBOWCTB OPTraHNYECKUX COCAUHEHUI;

chOpMHUPOBAaHHOCTH YMEHHIA:

HCIOJIB30BaTh XUMUYECKYIO CHMBOJMKY IJISi COCTABJICHUS MOJEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpPAILEHHBIX U CKEJIETHBIX) (POPMyYIT OPraHN4ECKHX BEILECTB;

COCTaBJIATh YPaBHEHUS XUMUYECKUX PEAKIUN U PACKPBIBATh MX CYIIHOCTh: OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPENCTBOM COCTaBJICHHUS 3JIEKTPOHHOTO OanaHca 3TUX peakuui, peakuuil MOHHOrO OOMEHa IyTEM
COCTaBJICHU UX MOJHBIX ¥ COKPANIEHHBIX HOHHBIX YPaBHEHHH;

M3rOTaBIIMBAaTh MOJEIHM MOJEKYN OpraHWYeCKHX BEIIECTB JUIS HIUIIOCTPAlMA HMX XHMHYECKOTO H
MIPOCTPAaHCTBEHHOT O CTPOEHUS;

c(OPMUPOBAHHOCTE YMEHHMH: YCTaHABIMBATH IMPHHAIICKHOCTb W3YyYEHHBIX OPraHMYECKHUX BEILECTB MO HX
COCTaBY W CTPOEHHMIO K ONpene]EHHOMY KIJIAcCy/TpyIIe COeIMHEHWH, AaBaTh UM Ha3BaHUS MO CHUCTEMAaTHYECKOH
nomenkiatype (IUPAC) m mpuBomuTh TpHBHAJIbHbIE HA3BaHUS AJISl OTACIBHBIX MPEACTABUTENEH OpraHWYECKUX
BEILECTB (ITWIIEH, alleTWJICH, TOIYOJ, IJHMLEPUH, 3THUICHIJIMKONb, (eHosn, (opManbierun, aleTalbIeruy, aleToH,
MypaBbHHAsl KUCIIOTA, YKCYCHasl KHCJIOTA, CTEApUHOBAasl, OJCHHOBAs, MAJbMUTHHOBAas KUCJIOTHI, [JIMLWH, alaHVH,
ManbTo3a, GPyKTO3a, aHWINH, JUBUHWII, U30MPEH, XJIOPOMPEH, CTUPOI U IPYTHUe);

c(OPMUPOBAHHOCTb YMEHHSI ONPEAEIISATh BUJ XMMUYECKON CBA3M B OPraHMUYECKUX COCIMHEHUAX (KOBaJICHTHAs
W MOHHAA CBSI3b, G- U T-CBSI3b, BOAOPOJHAS CBA3b);

c(OPMUPOBAHHOCT, YMEHHUSI NPUMEHSITH NOJOKEHHS TEOPUH CTPOEHUS! OpraHMYecKWX BemecTB A. M.
Bytneposa ans 0ObsiCHEHUS 3aBHICUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMUPOBAHHOCT, YMEHHH XapaKTepH30BaTh COCTaB, CTPOECHHE, (QHU3MYECKME M XHMHYECKHE CBOMCTBa
TUNWYHBIX TPEJCTABUTENEH Ppa3IUYHBIX KIACCOB OpPraHMYECKMX BEIIECTB: aJKaHOB, IHUKJIOAJIKAHOB, AJKEHOB,



aNKaIueHOB, aJKMHOB, apOMAaTHYECKUX YIJIEBOAOPOJOB, CIUPTOB, ANbAECTHJIOB, KETOHOB, KapOOHOBBIX KHCIIOT,
MPOCTHIX U CIIOKHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHNH 1 aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOIOB (MOHO-, - U
MOJMCAaXapHIOB), HIUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXAY HUMH YPaBHEHHSMHU COOTBETCTBYIOIIMX XUMHUYECKHX
peakuuii C UCIOJIB30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OpPMUPOBAHHOCTh YMEHHsI TIOATBEPKIaTh Ha KOHKPETHBIX MpPHUMeEpax XapakTep 3aBUCHUMOCTH PEaKIIMOHHOH
CIOCOOHOCTH OpPraHWYECKUX COEIWHEHWH OT KPaTHOCTH U THIA KOBAJEHTHOW CBS3H (O- M T-CBSI3U), B3aMMHOIO
BIIMSIHUSL aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTEepU30BaTh WCTOUYHUKH YTIICBOAOPOTHOTO CBHIPbs (HEPTh, MPUPOIHBIN Ia3,
yroJib), CIIOCOOBI €ro mnepepadoTKU 1 MPAKTUIECKOE MPUMEHEHHE IPOYKTOB MepepadoTKy;

C(bOpMHpOBaHHOCTL BJIaACHUA CUCTEMOI 3HAHUM O C€CTCCTBCHHO-HAYYHbBIX METOAAaX IMO3HAHUA — Ha6J'HOI[CHI/II/I,
HU3MCPCHNU, MOJACIUPOBAHUHU, SKCIICPUMEHTC (peaHLHOM u MLICHCHHOM) 1 YMCHUSA NIPUMEHATD 3T 3HAHUA,

C(bOpMHpOBaHHOCTL YMCHUA NPUMCHATHOCHOBHBIC OII€pallin MBICJIMTEILHOMN JCATCIIbHOCTHU — aHAJIN3 U CUHTEC3,
CpaBHEHHUE, 0000IIEHHE, CHCTEMATH3aIUIO, BBISBICHHE MPUYUHHO-CICICTBEHHBIX CBS3eH — JUIsl M3YYCHHUS CBOKMCTB
BCEIIECCTB U XUMHWYCCKUX peaKuHﬁ;

C(i)OpMHpOBaHHOCTL YMCHHﬁZ BBISBIISITH B3aMMOCBSI3b XUMHUYECKHUX 3HAHWH C MOHATUSIMH U MpEeaACTaBJIICHUAMU
ApYrux €CTCCTBEHHO-HAYUHBIX MMPEAMETOB JIA GOHCC OCO3HAHHOI'0 MOHMMAaHUA CYIIHOCTH MaTCpUaIbHOIr0 €ANHCTBA
MHpa, UCII0JIb30BaTh CHUCTECMHBLIC 3HAHUA I10 OpI‘ElHH‘IGCKOfI XUMHHN IJIsA 00BICHEHUS U MIPOrHO3UPOBAHUA HBHCHHﬁ,
HAMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(OPMHUPOBAHHOCTh YMEHHIA: NMPOBOJHUTH PACUYETHI 110 XUMHYECKUM (opMylaM M YpPaBHEHHSIM XHMHYECKHX
peaknuii ¢ UCIOIb30BaHUEM (PU3MUYECKUX BEUYMH (Macca, 00bEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPH3YIOIIIX
BEIIIECTBA C KONMYECTBEHHOW CTOPOHBI: PAacUEThl TI0 HAXOXICHHI0O XUMHUYECKOH (OPMYIIBI BEIIECTBA IO U3BECTHBIM
MacCCOBBIM JOJIAM XUMHWYCCKUX DJIEMCHTOB, MIPOAYKTaM CropaHus, IJIOTHOCTHU ra3oo6pa3H51x BCIICCTB,

c(hOpMHUPOBAHHOCTh YMEHWIA: TPOTHO3UPOBATh, AHAIM3UPOBATH W OIEHUBATH C IMO3MIMA DKOJIOTHIECKOM
0€301MacHOCTH TOCTIEACTBUS OBITOBOW M NPOM3BOICTBEHHOHN NEATEIHLHOCTH YENOBEKa, CBA3AHHOM C mepepaboTkoit
BE€IICCTB, UCITIOJIB30BATHIIOIYYCHHBIC 3HAHUA NJIA IIPUHATHA T'PaMOTHBIX peHIeHI/Iﬁ HpO6JIeM B CUTyaluAX, CBA3aHHBIX
C XMMMHEH;

c(OPMUPOBAHHOCTE YMEHMH: CAaMOCTOATENbHO IIJIAHUPOBaTh W IIPOBOIUTH XUMMYECKUH 3KCIIEPUMEHT
(monmyuyeHWe W M3y4EHHE CBOMCTB OpraHMYECKUX BEILECTB, KAUECTBEHHbIC DPEAKIUM YIJICBOAOPOIOB PA3IHMUYHBIX
KJIaCCOB U KHCJIOPOJCOIEPIKALIUX OPIaHUUYECKUX BELIECTB, PEeLICHUE YKCIEPUMEHTAIBHBIX 3a1a4 110 Paclo3HaBaHUIO
OpPraHWYECKUX BEIIECTB) C COONMIONCHHWEM IIpaBUi O€30MacHOro OOpaIeHHs ¢ BEIIeCTBAaMH W J1a00paTOPHBIM
obopynoBaHueM, (OPMYIHPOBATH IENb HCCIENOBAHUS, NPEACTaBIATH B Pa3IMYHON (opMe pe3yabTaThl
9KCIEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTB;

chOopMHUPOBAaHHOCTH YMEHHIA:

cOOJIIOAATh IpaBUIIa KOJIOTHUECKH 11€1ec000pa3HOro MOoBeAEHHs B ObITY M TPYIOBOH AEATEIBHOCTH B LEIAX
COXPaHEHHsI CBOET'O 37I0POBbsI, OKPY>KaIOIIEl NPUPOJHON CPEabl U JOCTHKEHUS €€ YCTOMUMBOIO pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHMYECKOI'O ACHCTBUS HA JKHMBbIE OPraHU3MBbI OIIPEAENEHHBIX OPIraHUYECKUX BEIIECTB,
MMOHMMas cMbICT noka3zarters IT/K;

aHAJM3UPOBATh LIENIECOO0PA3HOCTh NMPUMEHEHHSI OPraHWYEeCKUMX BEIIECTB B IPOMBILIICHHOCTH U B OBITY ¢
TOYKH 3PEHHSI COOTHOLIEHUS PUCK-TIONB3a;

c(OPMUPOBAHHOCT YMEHHI: OCYIIECTBIISATH LEJCHANIPABICHHBIA IOMCK XUMHYECKOW HH(oOpManuu B
pa3IMYHBIX MCTOYHMKAX (HaydHas W y4eOHO-HaydHas JHUTEpaTypa, cpeicTBa MaccoBo mHGopmanuu, MHTepHET M
Ipyrue), KPUTHYECKH AaHaJM3UpPOBaTh XUMHUYECKYI HH(pOpMaIMio, IepepadbaTeiBaTh €€ W HCIOJIB30BaTh B
COOTBETCTBHH C TIOCTABJIEHHOW y4eOHOI 3a1auen.

11 KJIACC

[IpeamerHble pe3ynbTaTsl OCBOeHHs Kypea «OO011as 1 HeopraHu4ecKast XUMHUSD» OTPaXKaroT:

c(OpMUPOBAHHOCT MPEJCTABICHUI: 0 MaTepHaJbHOM EIWHCTBE MHpPa, 3aKOHOMEPHOCTSX U I[T03HABaEMOCTH
SBIICHUH TNPHUPOIBI, O MECTE€ W 3HAUYEHWH XUMHHM B CHCTEME ECTECTBEHHBIX HayK M e€ posn B oOecredeHuu
YCTOWYMBOIO PAa3BUTHS, B PEIICHHH MNpoOIeM HKOJOrMYECKOM, SHEPreTHMYECKOH M INHIIEBOW O€30MacHOCTH, B
Pa3BUTHH MEIULMHBI, CO3JaHMH HOBBIX MaTEpHAallOB, HOBBIX MCTOYHUKOB SHEPIHHU, B OOECIIEUEHUH DPAL[IOHAJIBLHOTO
MIPUPOAOIIONB30BaHNS, B (DOPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KyJIbTYPHl YENOBEKa, a TakKe HKOJIOIMYECKU
000CHOBAaHHOT'O OTHOILIEHHUS K CBOEMY 3/10POBbBIO U IPUPOJHOI Cpee;

BJIAJICHHE CUCTEMOW XMMHUYECKUX 3HAaHHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOMINE MOHSATHS — XUMHUYECKUN
JJIEMEHT, aTOM, S/IPO aToMa, W3O0TOIbI, JJIEKTPOHHAs 000JI0YKa aTtoma, S-, P-, d-aTOMHBIE OpOWTANM, OCHOBHOE U
BO30Y)KIEHHOE COCTOSHMSI aroMa, TUOpHIu3alys aTOMHBIX opOuTaneld, WOH, MOJEKyla, BaJCHTHOCTD,



QJICKTPOOTPUIATCIIBHOCTL, CTCIICHb OKUCIICHUA, XUMHUYCCKAA CBA3b (KOBaJ’IGHTHaH, HOHHasA, MCTAaJ1JINYCCKasi,
BOHOpOI{Haﬂ), KpUCTaJUIMYCCKasa pCIHéTKa, XUMHUYCCKasl peakKlus, pacTBOpP, OSJICKTPOJIWTHI, HCEIJICKTPOINUTHI,
JNEKTPOJUTHYECKAs JUCCOLMALMsA, CTEINEeHb JAUCCOLMALMM, BOJOPOJHBIM IOKAa3aTellb, OKHUCIUTEND,
BOCCTaHOBHTEJIb, TEIUIOBON A((HEKT XMMHUECKON peakiiu, CKOPOCTh XUMHUYECKOU peakiuu, XUMUYECKOe
paBHOBECHE; TCOPUM M 3aKOHBI (TECOPHS AIEKTPOIUTHUYECKON TUCCOIMAIuK, nepuoaudeckuid 3akon J[.U.
MeHnpeneeBa, 3aKOH COXPAaHEHUS MacChl BELIECTB, 3aKOH COXPAHEHUS W MPEBPALLCHUS SHEPrUU IPU
XUMUYECKUX PEaKIHUAX, 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX  Macc),
3aKOHOMEPHOCTH, CHUMBOJIMYECKAM S3BIK XWUMHH, MHPOBO33PECHUECKHME 3HAHMS, JIE€KalMe B OCHOBE
MMOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTU XMMUYECKUX SIBJICHUI; COBPEMEHHBIE MTPEACTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJIPHOM U HAJMOJIEKYJIPHOM YpPOBHSIX; NPEACTABICHUSA O
MEXaHM3MaxX XUMHUUYECKUX PpEAKUHUM, TEPMOJMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTIX UX
MPOTEKAHUS, 0 XUMHUYECKOM PAaBHOBECHH, PACTBOPAaX U AUCIEPCHBIX CUCTEMAX; (DaKTOJIOTHUYECKUE CBEICHUS
0 CBOWCTBaX, COCTaBe, MOJYUCHHH U O€30TTAaCHOM HCIIOJIh30BAHUM BAKHEUIITUX HEOPraHUUECKUX BEIIECTB B
OBITY M TIPAKTUYECKOM JCSITEIHPHOCTH YEJIOBEKA, OOIMX HAYYHBIX MPUHIIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUMH: BBIABIATH XapaKTEPHBIC TPU3HAKK TIOHITHM, YCTaHABIMBATh WX
B3aMMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOUIME MOHATUSA MPU OMUCAHHUM HEOPraHWYECKHX BEUIECTB U HX
IIpEBpAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHUSI HCIOJIb30BAaTh XUMHUYECKYIO CHMBOJHMKY JJIsi COCTaBJICHUS (HOPMYJ
BEIIECTB M YPaBHEHUH XMMHUYECKHX peakumii, cuctemarnueckyto HomeHkiarypy (IUPAC) u TpuBuanbHbie
Ha3BaHUA OTAEJbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OTPEIEIATh BAJICHTHOCTD M CTENIEHh OKUCIICHUS XUMHUUECKHUX 2JIEMEHTOB
B COCAMHEHUSX, BHUJI XMMHUYECKOW CBsI3UM (KOBAJICHTHAsl, WOHHAs, METAINTMYECKas, BOJOPOJHAs), THII
KPHUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCMMOCTh CBOMCTB BEIIECTB OT BUJAa XUMUUECKON CBSI3U U
TUMA KPUCTAJUIMYECKON peméTky, OOMEHHBI W JOHOPHO-AKIENTOPHBI MEXaHU3Mbl 00pa3oBaHUS
KOBAJICHTHOM CBSI3H;

cOpMUPOBAHHOCTh yMEHHUH: KiIaccu(UUUPOBAaTh: HEOPraHWYECKHE BELIEeCTBA IO HMX COCTaBy,
XMUMHUYECKHE PEaKIUU MO Pa3IUYHbIM NMpHU3HAKaM (YUCIY M COCTaBY PEarupyrolluX BEUIECTB, TEIUIOBOMY
3¢ deKTy peakuuu, U3MEHEHHUIO CTETIEHEeH OKUCIICHMS 3JIEMEHTOB, 00paTUMOCTH, YYaCTHIO KaTajlu3aTtopa u
Jpyrue); caMOCTOSATENbHO BHIOMPATh OCHOBAHMSI U KPUTEPUU JUTs KiIacCU(PUKAIIMM U3y4aeMbIX BEIIECTB U
XUMUYECKUX PEAKIUI;

chOpMUPOBAHHOCTh YMEHHMsSI PACKpbIBaTh CMbICH mepuoauueckoro 3akoHa JI. M. MenneneeBa u
J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIIHH;

c(OpMUPOBAHHOCTh YMEHUMN: XapaKTePU30BATh JEKTPOHHOE CTPOCHHUE aTOMOB U MOHOB XUMHUYECKHUX
3JIEMEHTOB IE€PBOrO—4eTBEPTOro mnepuonoB llepuoauueckorn cucremsl [[.M. MengaeneeBa, HCHOJB3ys
MOHATHS «IHEPTeTHUYCCKUE YPOBHHU», «IHEPreTHYECKHE IMOJYyPOBHHY», «S-, P-, O-aTOMHBIE OpOUTAIM»,
«OCHOBHOE€ M BO30YXIEHHOE DHEPIeTUUYECKHE COCTOSHUSA aTOMay; OOBACHATH3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKUX 3JIEMEHTOB U UX COEAMHEHMI 1o nepuojam u rpynmnam [lepuoanueckoit cucremst /1.
N. MenneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUSI UX HIIEKTPOHHBIX
000JI0YEK;

c(OpMUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XMMHUECKHE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPKAATH CYLIECTBOBAHME TI'E€HETHUYECKOM CBSA3M MEXKIY HEOPraHUYECKUMU
BEIIECTBAMU C ITIOMOIIBIO YPABHEHU COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINIMA;

chOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MOCPEJICTBOM COCTaBJICHUS JJIEKTPOHHOTO OanaHca STHX peakIuil; peakiuii MOHHOTO oOMeHa MyTéM
COCTaBJICHUS MX IIOJHBIX M COKpPAlIEHHBIX MWOHHBIX YpPAaBHEHUW; pEakUuid THUAPOJIU3a; PpPEeaKLUn
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpPE THAPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHHS);

c(OPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYECKHX peakIHuid ¢
Y4ETOM HUX DHEPreTHUYECKUX XapaKTEPUCTHK, XapakKTep H3MEHEHUsS CKOPOCTH XHMHUYECKOM peakUuuu B



3aBUCHUMOCTH OT pPa3MuYHBIX (DAaKTOpPOB, a TaKKe XapakTep CMEIICHHsS XUMHYECKOTO PAaBHOBECHS IO
BIIMSIHMEM BHEITHUX Bo3aeiicTBuil (mpunuun Jlelllarense);

c(hOpPMHPOBAHHOCTh YMCHHUS XapaKTEPH30BaTh XWMHUYCCKHE pEaKIHMH, JeKallue B
OCHOBE TMPOMBIIINICHHOTO TIONIYYCHHUS CEPHON KHUCJIOTHI, aMMHaka, oOOIue HayJIHBIC
MPUHIUIB XUMHYECKUX TIPOU3BOJICTB; I€JIECOO0PA3HOCTh MPUMEHEHUS HEOPTaHHMYECKUX
BEIIECTB B MMPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0JIH34,;

c(OpPMHPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWHA O METOoJaX HAyYHOTO ITO3HAHUS
SIBJICHUI TIPUPOJIBI — HAOJI0/ICHNEe, H3MEPEHUE, MOCIIUPOBAHUE, SIKCIICPUMEHT (peabHBINA U
MBICJICHHBIH ), HCTIOJIb3YEMbIX B €CTECTBCHHBIX HayKax, YMEHUS TPUMEHSITh 3T 3HAHUS MPU
OKCIIEPUMEHTAITLHOM HCCIICIOBAHUN BEIIECTB M IS OOBSCHCHUS XUMUYECKHX SIBJICHHM,
UMEIOIIUX MECTO B TMPHUPOJE, NMPAKTUUCCKON MEATCTLHOCTH YeJIOBEKa W B IOBCEIHEBHOMU
KU3HU;

c(hOpPMHPOBAHHOCTh YMCHHS BBISBJISATH B3aUMOCBS3h XUMHUCCKUX 3HAHUN C MIOHATHSIMH
U TIPEJICTABICHUSMH JIPYTUX E€CTECTBEHHO-HAYYHBIX TPEIMETOB JUIsl 0OJiee OCO3HAHHOTO
OHMMAaHWS MaTCPUATILHOTO AMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMCHHS IPOBOJUTH PACUETHI: C MCIOJB30BAHMEM TTOHSATHN
«MaccoBas JI0JIs BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHIIEHTPAIMs»; MAacChl BEIECTBA WU
o0béMa Taza 1O HM3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH O0BEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB; TEIUIOBOTO 3(dekTa peakiuu; 3HAaYCHHUs] BOAOPOTHOTO
MOKa3aTessl PaCTBOPOB KHUCIOT W IIENOYEH ¢ M3BECTHOM CTENEHBIO AUCCOIMAIIMH; MAaCChI
(06BEMa, KoMUeCcTBa BEIIECTBA) MPOJIYKTa PEAKIINH, €CJIM OJHO U3 UCXOIHBIX BEIIECTB AaHO
B BHUJIE PacTBOpa C ONpEeJeIEHHOW MacCOBOW J0Jel pacTBOPEHHOTO BEIIECTBA WJIM JAHO B
U30BITKE (MMEET MPUMECH ); JOJM BbIXOAa MPOAYKTa peaKIii; OObEMHBIX OTHOLIEHUH Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHHI: CAMOCTOSATEIHHO TUIAHUPOBATH U MPOBOJUTH XUMUYECKUN
HKCIIEPUMEHT (TIPOBENICHHUE pEeaKIMii HMOHHOIO0 OOMEHa, MOATBEP)KICHUE KaueCTBEHHOIO
COCTaBa HEOPTaHUYECKHX BEIECTB, OMPENEICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBIO
WHANKATOPOB, U3yYEHUE BIUSAHUS PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIInH,
pElIeHHEe OHKCIEPUMEHTANBHBIX 3amad mo Temam «Metamney u  «Hemetamne»y) ¢
coOIroIcHUEM TIpaBWJI  O€30I1MacHOrO0 OOpallleHHuss ¢ BelecTBaMH U JIabOpaTOPHBIM
obopynoBanueM, GOpPMYIUPOBATH IEIb MCCIICAOBAHUS, TPEACTABIATL B pa3IMyHON (Gopme
PE3YNIBTATHI IKCIIEPUMEHTA, aHATM3UPOBATH U OIEHUBATHUX JTOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUM: COOIIOATh MPAaBHUJIA MOIB30BAHMS XUMUYECKOHN MOCYI0U
u 7abopaTopHbIM O0OpyAOBaHHEM, OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMU TIO BBITIOJTHEHUIO J1aOOpPATOPHBIX XHUMHYECKHUX OTMBITOB, JKOJIOTHUYECKH
11e7I€CO00Pa3HOTO MOBEICHUS B OBITY U TPYJIOBOM NEATEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO
310POBbSI, OKPYKAIOMIEH MNPUPOJHOU CPEAbl U JIOCTHUAKEHUS €€ YCTOWYMBOTO Pa3BUTHS,
OCO3HABaTh OMACHOCTh TOKCHMYECKOTO JEHCTBUS Ha KUBBIE OPTaHU3MBI OINPEACIEHHBIX

HEOPraHWYECKHUX BEIIECTB, TIOHUMAs cMbIc nokaszaress [1J1K;

C(l)OpMI/IpOBaHHOCTB YMeHHﬁI OCYIICCTBJIATDH I.[eJ'IeHaHpaBJ'IeHHBIfI HOUCK XUMHUYECKOH I/IH(I)OpMaI_[I/II/I B
pa3NUYHBIX HCTOYHMKAX (HaydHas M y4deOHO-Hay4yHas JUTeparypa, CpeICcTBa MaccoBOM MHGOpMaluu,
WuTepHer u Jpyrue), KpUTHUECKH aHATU3UPOBATbXMMMUYECKYIO HH(MOpMaIHio, nepepadbaThiBaThe U
HUCIIOJIL30BaThB COOTBETCTBUH C IOCTABJIICHHOM yqe6H0171 3a4da



3. COJEP)KAHUE MPOTPAMMBI YUEBHOI'O KYPCA 10—11 KJACCHL
YIJAYBJEHHBIA YPOBEHB10 KJIACC(3 4 B Henento, Beero 102 1)

Tema 1. IloBTOpenue u yriyoaenue 3HaHuii (18 u)

ATOMHO-MOJIEKYJIIPHOE YueHHe. BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.
KauecTBeHHBIN U KOJMYECTBEHHBIN COCTaB BeulecTBa. MoJIsipHas 1 OTHOCUTEIbHASI MOJIEKYJISIpPHAS. MACCHI
BelecTBa. MoJibHas T0JI1 U MaccoBast JOJISI DJIEMEHTA B BEIIECTBE.

Crpoenue atoma. AToMHast opoutains. [IpaBuia 3amoHeHHs JIEKTPOHAMU aTOMHBIXOpOUTAJIEH.
Banentnsble anektpoHsl. [lepuoandeckuii 3akoH. @opMyaIupOBKa 3aKOHA B CBETE€ COBPEMEHHBIX
MPEJICTABICHUI O CTPOEHUU aroMa. VI3MeHeHre CBOMCTB AIEMEHTOB M UX COCIMHEHUN B MEPHOJIaX U

rpymnmnax.

XuMuyeckas CBs3b. DIEKTPOOTPULIATENbHOCTh. Buibl xumuueckoii cs3u. Monnas cBsa3b. KoBanenTtHas
HEMNoJIIpHasi U MoJisipHast cBsA3b. OOMEHHBIN U IOHOPHO-aKIIEITOPHBIN MeXaHU3M 00pa30BaHUs KOBaJIEHTHOM
MOJIAPHOM CBsI3H. ['eoMeTpus mMoJiekynbl. Merannnueckast cBsi3b. BomopoaHas cBsi3b. ArperaTHeie
COCTOSIHMS BEIIECTBA. THIBI KPUCTAIINYECKUX PEIETOK: aTOMHAas1, MOJIEKYJIsIpHAsi, MOHHAs!, METANINYECKasl.

Pacuerts! o popmynam u ypaBHeHUsIM peakunii. ['a3oBbie 3akoHbl. YpaBHeHue Knalinepona—
MemnpeneeBa. 3akoH ABoraipo. 3aKOH 00bEMHBIX OTHOIIEHUH. OTHOCUTENbHAS NIOTHOCTH Ta30B.

Knaccudukanus XuMUYeCKUX peakiuii Mo pa3IudHbIM IPU3HAaKaM CcpaBHeHUs. M3MeHeHue creneHu
OKHCIIEHUS IEMEHTOB B COETMHEHUAX. OKUCIUTENBHO-BOCCTAHOBUTEbHBIE peakni. OKUCIEHUE U
BoccTaHOBJIeHHE. OKUCIUTENN U BOCCTAHOBUTEIHN. MeTo1 31IeKTpOHHOTO OanaHca. [lepMaHranaT kamust Kak
OKHUCJIATEb.

Baxuerime kiaccbl HEOPraHMYECKUX BENIECTB. [ eHeThueckas CBsA3b MEXKy KiaccaMHu
HEOPraHMYeCKuX coeAnHeHnH. Peakunn nonnoro oomena. ['maposms.pH cpenpl.

PactBopbl. CriocoOb! BeIpakeHHs KOJIMUYECTBEHHOTO COCTaBa pacTBOPA: MaccoBasi 101 (IIPOLEHTHAs
KOHIICHTpaIMs ), MOJIsipHast KoHreHTpanus. Komnonaasie pactBopel. Db dekt Tunnans. Koarysmsims.
Cunepesuc. Kommekcuble coennnenus. CocTaB KOMITJIEKCHOTO MOHA: KOMIUIEKCOOOpa30BaTeb, JTUTaH/IbI.
Koopaunnarmmonnoe uncino. HomeHkiatypa KOMIUIEKCHBIX COEAMHEHUM.

JemoncTpanuu. 1. O6pasipl BeecTB MOJICKYIIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. 2. Bo3ronka
nona. 3. OnpeneneHne KUCIOTHOCTH CPE/IbI MPU IMTOMOIIHM HHIUKATOPOB. 4. Dddext Tunmans.

JladopaTopHble onbIThI. 1. Peakiinu nonHoro oomeHa. 2. CBOMCTBA KOJUIOMIHBIX PACTBOPOB. 3.
IM'maponus coneit. 4. [TonydyeHne u CBOMCTBA KOMIUIEKCHBIX COCAMHEHUM.

IIpakTuyeckas padora Ne 1. BoinonHeHne 3KCIIepUMEHTANIbHBIX 3a/1a4 110 TeMe «PeakiimonHas
CIOCOOHOCTH BEIIECTB B PACTBOPAX».

Konrpoabsnas padora Ne 1110 teme «OCHOBBI XUMHM».

Tema 2. OcHOBHbIC NOHATHS Oprann4yeckoit xumuu(13 u)

[Ipenmer oprannueckoit xumuu. OCOOEHHOCTH OPraHUYECKUX BEIIECTB. 3HAUCHHUE OPraHUYECKON
xumud. [IpudanHbl MHOTOOOpa3us OpraHMYeCKUX BEIIEeCTB. YTIEPOIHbBIN CKENET, €ro TUIIbI: [IUKINYECKUE,
arknyeckue. Kapbonukinieckue 1 reTepolrKInYecKue CKeleThl. Buabl cBsizeil B MosieKynax
OpraHMYECKUX BEUIECTB: OJUHAPHbIE, IBOMHbBIC, TPOWHbIE. MI3MeHeHNe SHeprun CBs3el MEX 1y aToMaMu
yriaepo/ia pu yBeJIMYEHUN KPATHOCTH CBsI3U. HachlllleHHbIE M HEHACBILIEHHBIE COCIMHEHNUS.

9J'IeKTpOHHOC CTpOCHI/Ie u XI/IMI/I‘IGCKI/IG CBsA3HM aTOMa erIepoL[a FI/I6pI/II[I/I3aI_II/I}I Op6I/ITaJ'IeI/I €€ TUIIbI ,Z[J'ISI
OpraHu4YC€CKUX COCIUHEHUM: Sp Sp sp. O6p3.30BaHI/Ie a- U II-CBsI3€H B MOJICKYJIaX OPTaHUYCCKUX COCIUHEHHUH.

OCHOBHBIE TOJIOKEHUS CTPYKTYPHON TEOPUU OPTaHUYECKUX COEAUHEHNN. XMMUYECKOE CTPOCHHE.
CrpyxrypHas ¢popmyna. CTpyKkTypHasi U IPOCTPAaHCTBEHHAs M3o0Mepus. M3oMepus yriepoJHoro ckenera.
N3omepus nonoxenus. MexkinaccoBas nzomepus. Buasl npoctpancTBeHHON n3oMepun. Onruyeckas
nzoMepust. ONTHYECKUE aHTUTIOIbI. XUPAJIBHOCTh. XUPAJIbHbIE U aXUpaAJIbHBIE MOJIEKYIbI. ['eoMeTpuueckas
U30MEPHUS (yuc-, mpanc--u30Mepus). ['omosorus. 'omosioru. I'omonoruueckas pazHocTs. ['oMmosiornueckue
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OnexrpoHHsle 3 dexThl. CrocoObl 3anmucel peakuuii B opraHnueckoit xumuu. Cxema U ypaBHEHHE.
YcnoBus nposenenus peakuuii. Knaccnukarus peakiuii opraHnyecKux BEHIECTB M0 CTPYKTYPHOMY
MPU3HAKY: 3aMEICHHEe, IPUCOEMHEHNUE, OTIIeTIIeHne. MexaHu3Mbl peakuuid. CriocoObl pa3pbiBa CBA3U
yraepoa-yraepoa. CBoOOIHBIC paaUKaIIbl, HYKJICO(MUITBI U TEKTPODUITBL.

Knaccudukarust opraHIUecKrX BEIIecTB U peakiuii. OCHOBHBIE KJIACCHl OPTraHUYECKUX COCTMHCHHMA.
Knaccugukanus opraHnuecKux COSJMHEHUH M0 (PYHKIIMOHAIBHBIM TpynaM. DJIEKTPOHHOE CTPOCHHE
OpraHMYEeCKUX BEUIECTB. B3auMHOE BIMsAHUE aTOMOB U I'PYIIT aTOMOB. IHAYKTUBHBIN U ME30MEPHBIN
saddexTsl. [IpeacraBnenne o pezoHance. HomeHnkmatypa opranndeckux BeniecTB. MexxyHapoaHas
(cucteMarnyeckasi) HOMEHKJIATypa OpraHU4eCKUX BELIECTB, €€ MPUHLMIIBI. PalinoHanbHas HOMEHKIIATypa.
OxucieHyre U BOCCTAaHOBJIEHUE B OPraHU4YECKON XUMHUH.

Jemoncrpanumn.l. Moaenu opraHM4ecKux MOJIEKYJI.
Tema 3. YraeBoaopoasbl (25 1 + 2 u)
Anxansl. Crpoenue MoJiekyasl MeTaHa. [lonsarue o koHpopmanusax. O01mast XxapakTeprucTHKa
KJlacca, (pu3n4ecKre U XMMHYECKHEe CBOMCTBA (TOpeHe, KaTATMTHYECKOE OKUCIIEHUE, TajloreHU-pOBaHHe,
HUTPOBAHUE, KPEKUHT, TUPOJIN3). MeXxaHN3M peakiui XJI0pHUpOBaHUS MeTaHa. AJIKaHbI B IPUPO/IE.
CuHTeTH4ecKHe CrocoObl MOy4yeHUs alKaHOB. MeTO bl OJIy4€HHUs aJTKaHOB U3 aJIKUITaJIOT€HU/ OB
(peakuus Bropua), nekapOOKCHIMPOBaHNUEM COJIeH KapOOHOBBIX KUCIIOT U JIEKTPOJIM30M PacTBOPOB COJIEH
KapOOHOBBIX KUCIOT. [IprMeHeHune ankaHoB.

Huknoankansl. OOmas xapakTepucTruka kiacca, (pusndeckrue cBoiicTBa. Buapl nzomepun.
HamnpspkeHnHbie 1 HeHanpspKeHHBIE TAKIIBI. XUMUYECKHEe CBOMCTBA IIUKIIONIpoTiaHa (TOpeHue, THAPHUPO BaHHE,
MIPUCOEIMHEHNE TaJIOT€HOB, FaJIOr€HOBOJAOPOIOB, BObI) M LIUKJIOTE€KCaHa (TOpeHne, XJI0pUpOBaHUE,
HutpoBanue). [lomyueHre MUKIOATKAaHOB U3 AJIKAHOB U JIUTAJIOTEHATKAHOB.

Ankensl. Obmas xapakrepucTuka kiacca. CTpoeHHe MOJIEKYIbl dTHiIeHa. Pu3ndeckre cBONCTBa
aIKeHOB. ['eomMeTprueckas N30MepHs aTKEHOB. XMMHUYECKUE CBOMCTBA aAJIKEHOB. Peakunu npucoemHeHus
10 KPaTHOM CBSI3W — TUIPUPOBaAHUE, TAIOTEeHUPOBa-HUE, THApPOTajIoreHupoBanue, ruapatanus. [Ipasuio
MapKkoBHHKO-Ba ¥ €r0 OOBSICHEHHE C TOUKH 3PEHUS IIEKTPOHHON Teopur. B3anmoielicTBre allkeHOB C
OpoMOM U XJIOpOM B Ta30Bo# (haze wim Ha cBeTy. OKUCICHUE ATKEHOB (TOPEHUE, OKUCICHHE KUCIOPOIOM B
MPUCYTCTBUH XJIOpHUIA Maju1aaus, Mo IeiCcTBUEM cepedpa, OKHCIEHUE TOPSTYUM TOIKUCICHHBIM PAaCTBOPOM
NepMaHraHaTa Kanus, okucienue no Baruepy). [lonumepusanus. [logydyeHnre ankeHOB U3 alIKaHOB,
QJIIKWJITAJIOTCHUJIOB U TUrajoreHaikaHoB. [[puMenenue 3TusaeHa u nponuieHa.

Ankanuensl. Knaccudukanus queHOBBIX yrieBoaopoaoB. ConpskeHHble queHbl. Ou3nueckue u
XUMHUYECKHE CBOMCTBA MUBUHMIIA U u3omnpeHa. 1,2- u 1,4-npucoequnenue. [lomumepuszamms. Kayayku.
Bynkanu3zanus kayuaykoB. Pe3una u 30ouut. Cunre3 Oyraguena u3 OyraHa u 3TaHola.

ANKWHBL O6H_Ia$I XApaKTCPHUCTHUKA. CTpO@HI/IC MOJICKYJIbI alICTUJICHA. du3nyeckue 1 XUMHUUYECKUE
CBOICTBA aIKMHOB. Peakiuu MMPUCOCIUHCHUA I'aJIOI'CHOB, I'aJIOT'CHOBOA0OPO 0B, BOJHbI. FI/I,Z[pI/IpOBaHI/Ie.
TpI/IMCpI/ISaHI/Iﬂ U JuMepu3alnusa auCTuJICHA. KucnoTHble cBOWiCTBA aJIKMHOB C KOHIIEBOM TpOfIHOfI CBA3BIO.
A]_[eTI/IJ'II/II[LI. OxucieHrue aJKUHOB PacCTBOPOM IICpMaHIaHaTa KaJlnu. HpI/IMCHeHI/Ie allICTUJICHA. Kap6I/I,I[HBII71
MCTOJ IMOJIYUCHUS allCTUIICHA. HI/IpOHI/IS MeTaHa. CUHTE3 AIKUHOBAJIKUWJIMPOBAHUECMAICTUIIN IOB.

ApeHn bl [Tonsarue 06 apomarnynoctu. IlpaBuno Xrokkens. beHzon — cTpoeHne MoeKyIbl,
¢u3nueckue cpoiicTBa. ['omonorudeckuit psa 6enszona. Mzomepus qu3zaMenieHHbIX OEH30JI0B Ha IPUMEpe
KCUI10J10B. Peakuuu 3amenieHust B 0€H30bHOM s/Ipe (Tanore-HupoBaHUe, HUTPOBAHHE, AIKUIIMPOBAHUE).
Peakiuu npucoeanHenus k 6eH301y (THAPUPOBAHUE, XJIOPUPOBAHUE HA CBETY).

OCOOEHHOCTH XUMHUU aJIKHIOECH30JI0B. HpaBI/ma OpHUCHTAaIU 3aMeCTUTENICH B pCaKknugXx 3aMCIICHUA.
BpOMI/IpOBaHI/IC U HUTPOBAHUC TOJIYOJIA. OKuciaeHue aIKuiIOeH30JI0B pacTBOpPOM IICpMaHTaHaTa KaJius.
raHOFeHI/IpOBaHI/IC aJKUIOCH30JI0B B 60KOBy10 nenb. Peakius Brop-ua—d)m"mra KakK METOJ CHHTEC3a
AJIKHIIOCH30JI0B. CTI/IPOJ'I KaK npuMep HEIPCACIIbHOTO apOMATHUYCCKOTO COCANHCHUA.



I[IpupoaHble HCTOYHUKHU YriaeBOJOopoa0B. lIpupoaHblii u MONYTHBIN HE(PTAHBIC Ta3bl, UX
cocTas, ucnoib3oBanue. Hedtrs kak cmech yrineBonopooB. [lepBuunas u BTopuuHas nepepadboTka HedTH.
Pucdopmunr. KameHnHslii yroJb.

'eneTtuuyeckass cBsI3b MEXJY pPa3JUYHBIMHU KJacCaMHU YIrJI€BOJAOPOJOB.
KauectBenHbie peakiiny Ha HENPEIEAbHBIE YTIIEBOIOPOIBI.

T'anmoreuno NpOU3BOAHBIC YIJI€BOAOPOJOB. PeaKLII/II/I 3aMCUICHUA IaJIOTCHa Ha THAPOKCHUII,
HUTPOTPYIILY, HUAHOTPyIIy. JIeCTBHE HA raJlOr€HIIPOU3BOIHbIE BOJHOIO U CIIMPTOBOIO PaCcTBOPA IIEIOYH.
CpaBHeHHUE peaKIIMOHHOW CIIOCOOHOCTH AJTKHJII-, BHHUII-, PeHUI- 1 OCH3WITaIoreHu10B. Vcrmoib30Banne
FaJ’IOI‘eHHpOI/I?;BOIIHI)IX B 6I)ITy, TCXHUKC U B CHHTC3C. HOH?ITI/IC (0] MaFHHﬁODFaHHqCCKHX COCIIMHCHUAIX.
HOJIyquI/Ie QJIKaHOB BOCCTAHOBJICHMEM HOJAJIKAHOBHOAOBONOPOAOM. Macnutiop2anudecKiue cOeOuHeHUs.

Jemoncrpanuu. 1. OTHOIIEHNE MeTaHa, dTUJICHA, alleTHIIeHA B OSH30J1a K pacTBOpaM IepMaHraHara
Kaiust 1 OpoMHOIA Bozie. 2. OKHCIIeHHEe TOTyoJIa pacTBOPOM IepMaHranata kanus. 3. [losyyenne stusiena
peaknuein AeruapaTaiy STaHoa.

JladopaTopHble onbIThbl. CocTaBIeHUE MOJIETIEH MOJIEKYJT aJIkaHOB. B3anmoieiicTBue alKaHOB C
o6pomom. CocTaBiieHHE MOJIEIe MOJIEKYJ HETIPEAEIbHBIX COETUHEHUI.

IMpakTuyeckas padora Ne 2.CocraBiieHre MO/IENEH MOJIEKYJ YTIIEBOAOPOIOB.
IpakTuyeckas padora Ne 3. [TomydeHue 3THIIEHA U OTIBITHI C HUM.

KonTtpoabHnas padora Ne 2110 Teme «YTI€BOIOPOABI».

Tema 4. Kucisiopoacoaep:xamue opranndeckue coeqruuenus (19 u +1 4v)
Cnuprtel. HomenknaTypa u uzoMepus CiupToB. TOKCHYECKOE IEHCTBUE HA OPTAHU3M METaHOJIA

1 3TaHojia. DU3NYECKHE CBOMCTBA MPEAETbHBIX OJJHOATOMHBIX CIIUPTOB. XMMUYECKUE CBOMCTBA CIIUPTOB
(KUCTTOTHBIE CBOMCTBA, PEAKIIMH 3aMEIICHHS THIPOKCUILHON TPYIIBI HAa TAJIOTeH, MEXXMOJICKYIISIpHAS U
BHYTPUMOJIEKYJISIpHAs ACTUpATAIUs, OKHCIEHUE, PEaKIIMH YTIIEBOAOPOIHOTO pauKaa). AJKOTOJISATHL.
IMaaponus, ankuarpoBanue (CHHTE3 MPOCTHIX 3PupoB 1Mo Bunbsmcony). [IpomMbIyieHHBIN CHHTE3 METaHOJIA.
MHOroaTroMHbIE CIUPTHI. DTUICHTIUKOb U TIULEPUH, HX (U3UYECKUE U XUMUYECKHe cBoicTBa. CHHTE3
JUOKCaHa U3 3TUJICHIVIUKOJIA. TOKCHMYHOCTh 3THIIEHININKOJIA. KauecTBeHHas peakuysi Ha MHOTOATOMHBIE
cupthl. [IpocThie 3uphl Kak U30MeEpHI MPeEIbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHHE UX (PU3NYECKUX U
XMUMHUYECKHUX CBOMCTB co ciupTamu. Peakius pacuieryieHus: MpocThiX 3(UPOB HOA0BOAOPOIOM.

®enonsl. Homenkinatypa u usomepus. BzauMmuoe BiusiHue TpyInn aToOMOB Ha IpuMepe QeHoza.
Ouznyeckue U XMMHUYECKHUe CBOMCTBa GeHoma U Kpe30s10B. KucinotHsie cBoiicTBa PEHOJIOB B CPAaBHEHHUH CO
cnupraMu. Peakiiuu 3amenienus B OEH30JIbHOM KoJiblie (TaJoreHupoBaHue, HUTpoBanue). OKucieHue
¢denooB. KauectBennsie peakiuu Ha Genoin. [Ipumenenne denona.

KapOoHunpHbIEe COCAUHEHUS. DICKTPOHHOE CTPOCHUE KapOOHUILHOM IPyHIbl. AJbJIETHIBI U
KeToHEI. dusnyeckue cCBOMCTBA Q)opMaan[eerLa, aneraabaeruia, alileTOHA. [louamue o Ke- mo-eHONbHOL
maymomepuu KapOOHUILHBIX COCOUHEHULL. P CaKIUU IMMPUCOCANHCHUS BOAbI, CIIMPTOB, THAHOBOAOPOAA U
FI/I,Z[pOC}/JIb(bI/ITa HaTpH:. CpaBHeHI/Ie peaKHHOHHOﬁ CIIOCOOHOCTH AIBACTUAOB 1 KETOHOB B PCAKIHAX
IIpUCOCIUHCHMA. PeaKI_II/II/I 3aMCHICHUS aTOMOB BOJOPOJa IIPH a-yIrjICpOJHOM aTOMC Ha I'aJIOT'CH.
HOJ‘II/IMepI/BaHI/I}I (bopManbz[eer(a U aletanbaeruga. Cunmes cnupmos 63aumooeicmauem KapOOHUIbHbIX COeOUHEHULL C
peaxmueom I punvsapa. Oxkucnenue Kap6OHI/IJ'ILHLIX COCHHHCHHﬁ. CpaBHeHI/IC OKHUCJICHUA aJIbACTUI0B U KETOHOB.
Boccranosnenue Kap60HI/IJ'IBHBIX COGI[I/IHCHI/Iﬁ B CIIMPTHI. KauecTBeHHBIE PCaKnn Ha aJIbACTUAHYIO T'PYIIITY.
Peaxyuu anvoonsro-kpomonoeoii kondencayuu. OcodeHHOCTH hopManbaeruaa. Peakuus Gopmansaeruna ¢ penonom.

Kap6oHOBBIE KHMCIOTHI. DICKTPOHHOE CTPOCHHUE KapOOKCHILHON Tpynibl. [ 'oMosiornyeckuit psij
IpeeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. PU3ndecKkrue CBOWCTBA KApOOHOBBIX KUCJIOT HAa IpUMEpE
MYpPaBbUHOH, YKCYCHOM, IIPONIMOHOBOM, MAJIBMUTUHOBOM U CTEAPUHOBOM KHUCIOT. XUMUYECKUE CBOMCTBA
KapOOHOBBIX KUCIIOT. KuCoTHBIE CBOMCTBA (M3MEHEHNE OKPACKU HHIUKATOPOB, PEaKIMH ¢ aKTUBHBIMU
MeTaJulaMi, OCHOBHBIMU OKCHJJAMH, OCHOBAHMSIMH, COJIIMHU). MI3MeHeHre CHitbl KapOOHOBBIX KUCIIOT IPU



BBEJICHUHU JIOHOPHBIX U aKIETITOPHBIX 3aMecTUTeNel. B3aumoeiicTBue KapOOHOBBIX KUCIIOT CO CITUPTaMH
(peakuus srepudukanyn). ['anorenupoBanre KapOOHOBBIX KHCIOT B OOKOBYIO 11enb. OCOOCHHOCTH
MYypaBbUHOM KUCIIOTHI. BaxkHelre npeacTaBuTeNn Kiacca KapOOHOBBIX KHCIIOT M UX TPUMEHEHHE.
[Tomy4yeHne MypaBbUHOM U YKCYCHOM KUCIIOT B IPOMBIIIJICHHOCTU. Briciine kapOOHOBBIE KUCIIOTHI.
[IlaBeneBas KUCIOTA KaK MPEACTaBUTENb TMKapOOHOBBIX KUCIOT. [IpeacTaBieHne o HenpeaeibHbIX U
apoMaThyecKux Kuciaorax. OCOOEHHOCTH UX CTPOEHUS M CBOMCTB. 3HaueHUE KapOOHOBBIX KUCIIOT.

OyHKIMOHANbHBIE NPOU3BOMHBIEC KapOOHOBHBIX KUCHOT. [lodyueHune XIopaHTUIPUIOB
Y aHTHJIPUJIOB KUCIIOT, UX TUAPOIH3. [loirydeHne ciiokHBIX 3()UPOB C HCMOIB30BAHUEM XJIOPAHTUAPUIOB U
aHTUAPUIOB KUCIOT. Cl10KHBIE APHUPHI KaK N30Mephl KapOOHOBBIX KUCIOT. CpaBHEHNE (PU3MUECKUX CBOMCTB
Y PEAKIIMOHHOM CIOCOOHOCTH CIIOKHBIX A(PHPOB M M30OMEPHBIX UM KapOOHOBBIX KUCIOT. [ naponu3
CIIOKHBIX 3(upoB. CuHTE3 CI0XKHBIX 3PUpoB (heHosoB. CroxHbIE YPUPHI HEOPTraHUIECKUX KUCIIOT.
Hutpornmuuepun. AmMuzpt. Comu KapOOHOBBIX KHCIIOT, UX TEPMHUYECKOE Pa3JI0KEHUE B IPHCYTCTBUU
menoyd. CuHTe3 KapOOHMIIBHBIX COSIMHEHHUN PAa3NIOKEHHEM KaJIbIIUEBbIX COJIEH KapOOHOBBIX KHCIIOT.

Jemoncrpanuu. 1. B3anmoaelicTBre HaTpus ¢ 3TaHOJIOM. 2. OKHCJIEHUE dTaHOJIa OKCHJIOM Menu. 3.
I'openue stanona. 4. KauecTBeHHas peakiysi HA MHOTOQTOMHbIE CIUPTHI. 5. KauecTBeHHbIE peakiuy Ha
¢denonsl. 6. OnpeneneHue aabIeruI0B P TOMOIM KaYe€CTBEHHBIX peakiid. 7. OKHUCIeHNE albAeTHIOB
nepMaHTanaToM Kanust. 8. [loydeHne Cl1oXHbBIX A3PHPOB.

JlabopaTopHbie onbIThl. 5. CBOlCTBa 3 THIIOBOTO cniupTa. 6. CBolicTBa rimnepuHa. 7. CBoiicTBa
¢benona. KauecTBeHHbIe peakiun Ha GpeHoubl. 8.CBoicTBa yKCycHON KUCIOTHI. 9. Conmn kKapOOHOBBIX
KHCIIOT.

IpakTHyeckasi padora Ne 4.IlosryyeHue yTujianerara.

IIpakTHyeckasi padora Ne 5. Pemenne sxcriepuMeHTaIbHBIX 3a/1a4 110 Teme «Kucnopoacoaepikarue
OpraHUYECKHE BEUIECTBAY.

KonTpoabsHas padora Ne 3no teme «Kucnopoaconep:xaiimue opraHM4ecKue BEIeCTBay.

Tema 5. A30T- U cepocoaep:kamue coequHenus (6 4)

Humpocoeounenus. Snexkmponnoe cmpoenue numpozpynnsi. [lonyuenue numpocoeourenui.
B3puvisuamuie sewecmaa.

AMUHEL. I/I3OMepI/I5[ AMHUHOB. HepBI/I‘IHBIe, BTOPHUYHBIC U TPETUYHBIC aMUHBI. du3nyeckue CBOMCTBA
HpOCTGfII.HPIX aMUHOB. AMHHBI KaK OPraHn4cCKUC OCHOBAHMA. Coim anKujIaMMOHUS. A.]'IKI/IJ'II/IpOBaHI/Ie u
AlIWJIMPOBAHUEC aMHUHOB. PeaKI_II/II/I aMUHOB C a30TUCTOM KHUCIIOTOM. ApOMaTI/I‘leCKI/Ie aMUHBI. AHUJIMH.
BzaumHoe BausiHUE rpymni atToMoOB B MOJICKYJIC aHWUJIMHA. XHUMHUUYECKHE CBOMCTBA aHUJIMHA (OCHOBHLIG
CBOﬁCTBa, peaKkuuu 3aMELICHUS B apOMaTHUYCCKOE AP0, OKUCICHUEC, ayunuposarue). [Juazocoeounenus.
HOJ’IY‘I@HI/IC AMHUHOB U3 CIIMPTOB U HHTpOCOG,I[I/IHeHI/Iﬁ. HpI/IMeHeHI/Ie aHHWJINHA.

CepoopraHquCKHe COCOINHCHMUA. HpeI[CTaBJ'IeHI/Ie 0 CCPOOPraHNICCKUX COCANHCHUAX. OcoOeHHOCTH BX
CTPOCHUA U CBOUCTB. 3HAUCHHE CCPOOPraHNICCKUX COCIUHEHMH.

I'ete POOUKIHI. <DypaH " IUPPOJI KaK IMPEACTABUTCIN MATHYJICHHBIXTCTCPOIUKIIOB. aﬂeKTpOHHOG
CTPOCHUEC MOJICKYIJIBI ITUPPOJIA. Kucnorasie cBoiicTBa ImuppoJIa. HI/IpI/II[I/IH KaK MpeACTaBUTCIIb
IMCCTUYJICHHBIXTCTCPOIIHUKIIOB. 3HeKTpOHHOC CTPOCHUC MOJICKYJIbI ITMPUAWHA. OCHOBHBIC CBOMCTBaA
NMUPpUAUHA, pCaKIINN 3aMCIICHUA C apOMATUYCCKUM SAAPOM. Hpe,[[CTaBJIeHI/Ie 00 HUMUA30JIC, TIMPUJUHE,
IMIYPUHC, ITYPUHOBLIX U TUPUMUANHOBBIX OCHOBAHUAX.

HpaKTlfl‘leCKaﬂ paﬁoTa Ne 6.Pemienue OKCIICPUMCHTAJIBHLBIX 3a1a4 110 TCMC «A30Tconep>1<aume
OpraHu4Y€CKUC BCIICCTBA».



Tema 6. buosornyeckn akTuBHble BemecTrsa (14 4)
XKupsl Kak crnoxHbIe Y3QUPHI TIUIEPHUHA U BBICLUMX KaPOOHOBBIX KHCIOT. OMBUICHUE KHPOB.
I'unporenusanus xupoB. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT.

Yraesoabsl. MoHO- u nucaxapuabl. @yHKIMM yriaeBoaoB. buosornueckas poss yriieBoaos. I'moko3a
— (hu3nYecKue CBOWCTBA, TMHEHHAs U MUKInYecKas (hopMbl. Peakiuu riitoko3bl (OKHCICHUE a30THOU
KHCJIOTOM, BOCCTAHOBJIEHUE B IIECTUATOMHBIN CIIMPT), KAUECTBEHHBIE PEAKIIMM Ha TIIOKO3Y. bpoxkeHue
TJIFOKO3BbI. deyKT03a KaK U30MCp I'TFOKO3ELI. Pu6o3za u l[e3OKCI/IpI/I603a. Ilonamue o enuxo-3udax.

Hucaxapunel. Caxapo3a Kak MpeACTaBUTEIh HEBOCCTAHABINBAIOIIMNX AUCAXAPUAOB. Marmosa u
naxmosa, yeanobuosa. ' maponu3 nucaxapunos. [losryaeHue caxapa u3 caxapHOW CBEKJIBL.

I[Tonucaxapuabel. Kpaxmai, riamkoreH, neitoiosa. KauectBenHas peakuus Ha KpaxMail. ['uapoims
MIOJINCAXapPUIOB.

Hyxnennosbeie kucnotrhl. Hykineosuasl. Hykieornpl. HykiienHOBE KUCIOTHI KaK PUPOIHBIE
nonuMepsl. Ctpoenue JJHK u PHK. I'naponu3 HyKkJI€eHHOBBIX KUCIIOT.

AMHHOKUCIOTH Kak aM(pOTEepHbIE COeIMHEHUs. Peakiuu ¢ KUCIIOTaMH ¥ OCHOBaHUSIMU.
O6pazoBanue cinoxkHbix 3¢upoB. [lentuasl. [lentuaHas cBs3b. AMUIHBIN XapakTep NENTUIHOW CBSI3H.
I'unponus nentunos. benku. [lepBuynasi, BropuyHasi U TpeTHUHAs CTPYKTYphl OenkoB. KauecTBeHHbIE
peakiuu Ha OeTTKU.

JemoHcTpanum. 1. PacTBopuMOCTh yriIeBOIOB B BoJIe U 3TaHOoIIe. 2. KadecTBeHHBIC peakiiuy Ha
rroKo3y. 3. O0pa3ibl aMUHOKHUCIIOT.

JladopaTopHsbie onbIThl. 1 1. CBolicTBa riroko3el. KauecTBeHHas peakuus Ha Iiroko3y. Onpenenenue
KpaxMaja B IpoJyKTax nutanus. 12. l{BeTHble peaknu OeNKoB.

KonTtpoabHas padora Ne 4110 Teme «A30Tcoaepxaiine 1 OM0JI0rM4ecKd aKTUBHbIE OPraHUYECKUE
BEIIECTBA.

Tema 7. BoicokOMoJIeKYJIsIpHbIE coequHeHus (4 1)

[TonsiTHE O BRICOKOMOJIEKYISIPHBIX BemiecTBax. [lonuMepusanus v NOJMKOHACHC AN KaK METOIbI
CO3JIaHMS TOTMMEPOB. DitactoMepbl. [IpupoHbIil 1 cuHTeTHYEeCKU KaydyK. ConoauMepu3aiius.
CoBpemeHHbIe TIIACTUKHU (TTOIUATUIICH, MTOJUITPOIUICH, TOJUCTHPOII, TOJUBUHUIXJIOPH, GTOPOILIACT,
MOJIMATUIICHTEpe-dTanar, akpui-0yTaaueH-CTUPOJIbHBIN TUIACTHK, TIoJMKapOoHaThl). [IpupoaHsie n
CUHTETHYECKHE BOJIOKHA (0030D).

Jdemoncrpanuu. 1. O6pasns! maactukoB. 2. Komnekius BosokoH. 2.IToaukoHaeH AU STHICHTITUKOIIS
¢ TepedTaIeBOM KUCIOTOM.

JlabopaTopHblie onbIThl. 13. OTHOIIEHHE CHHTETUYECKUX BOJIOKOH K pacTBOpaM KHUCJIOT U IIeJI0YeH.
IIpakTHyeckasi padora Ne 7. Pacrio3HaBaHue MJIaCTHKOB.

IIpakTHyeckasi padora Ne 8. PacmozHaBaHne BOJIOKOH.

11 KUIACC
(3 4 B Heent0, Beero 102 4)

Tema 1. Hemerannl (314)

KJ'IaCCI/ICI)I/IKaHI/IH HCOPraHU4YCCKUX BCHICCTB. D7eMEeHTHl METaIbl 1 HEMETAJIIIBI K
HUX ITOJIOKCHUC B Hepnonuqecxoﬁ CHCTEMC.

Bonopon. Ionydyenue, puznueckne 1 XMuMUYECKHE CBOWCTBA (peakluy ¢ METAJIAMH U
HEMeTaJlJlaMH, BOCCTAaHOBJIEHHE OKCHJIOB U coJiert). ['uapuasl. TOMIMBHBIE SII€MEHTHI.

I'anorens. O6mas xapakTepucTuka noArpynmsl. dusndyeckre cBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH U3MEHEHUS OKUCIUTENIBHON aKTUBHOCTH IaJIOT€HOB B COOTBETCTBUU C UX IOJIO’KEHUEM B
nepuoandeckoit Tabnuie. [Topsaok BEITECHEHUS TAIOT€HOB U3 PaCTBOPOB rajoreHua0B. Oco6eHHOCTH
XUMUH PpTopa. XIJI0p — MOIy4YeHHE B IPOMBIIIIEHHOCTH U JJAOOPAaTOPUH, PEAKLIUU C METAIJIaMU U
HeMeTaimaMu. BzaumoelicTBre Xj0pa ¢ BOJOH U pacTBOpaMH Hiesnodei. KucinopoiHele coemHeHNs X1opa.
['MnoXnopuTel, XJ0paT U NepXJI0paThl KaK TUIHYHBIE OKUCAUTETH. OCOOEHHOCTH XUMUH OpoMa U HoAa.



KauecTtBeHHas peakuys Ha Hoa. ['anoreHoBoJ0po/ibl — IOJIy4EHUE, KUCIOTHBIE U BOCCTAHOBUTEIILHBIE
cBoiicTBa. CossiHast KucioTa U ee coiu. KauecTBeHHbIE peaKkIMi Ha TaJIOr€HUI-UOHBI.

DneMeHTH NOATPYHNNBl Kucaopoga. O0uas xapakTepucTuka noArpynmsl. @uznyeckue
CBO#CTBa MPOCTHIX BemlecTB. O30H Kak aioTponHas Moauukanus kuciaopoaa. [lomyuenne ozona. O30H
Kak okuciautenb. [lo3uTuBHASA 1 HEraTUBHAs poJib 030HA B OKpYXKarolel cpene. CpaBHEHHE CBOMCTB 030HA
u Kucaopoja. Bona un nepokcua Boaopoia Kak BOAOPOJHbIE COETMHEHHS KUCIOPOJa — CPaBHEHUE CBOMCTB.
Ilepokcun Bogopoaa Kak OKUCIUTEIb U BOCCTaHOBUTEND. [lepokcuapl metamioB. Cepa. AJIOTPOIHS CEpPBI.
duznyeckue U XMMUYECKHUE CBOMCTBA Cephl (B3aMMOJEMCTBHE ¢ METAJIIaMU, KUCIIOPOAOM, BOJIOPOIOM,
pacTBOpaMu IeJI0ueH, KUCIOTaMH-OKUCIUTENIMHU). CepoBOIOpOT — MOJy4YEHUE, KUCIOTHBIE U
BOCCTaHOBHTENbHBIE cBOMCTBA. Cynbdupl. CEpHUCTHIN Ta3 KaK KUCIOTHBINA OKcHJ. OKUCIUTENbHBIE U
BOCCTaHOBUTEJIbHBIE CBOMCTBA CEPHUCTOTO rasa. [losyyeHue cepHUCTOro ra3a B IPOMBIIUIEHHOCTH U
naboparopun. Ceprucras kuciota u ee conu. Cepubiit anruapu. Ceprast kuciaora. CBoicTBa
KOHIICHTPUPOBAHHOM M pa30aBICHHOM CEpHOM KUCIOTHI. J[elicTBHE KOHIIEHTPUPOBAHHON CEPHOU KUCIIOTHI
Ha caxap, MeTaJlIbl, HeMeTaJlIbl, CylnbQuabl. Tepmudeckas yctoiunBocTh cynbdaroB. KauecTBeHHas
peaknus Ha CEPHYIO KHUCIIOTY U €€ COJIHU. Tuocephas Kucaoma u muocyibpamoi.

A30T M €ro COENUHEeHU . DIEeMEHThI NOArpynnsl azora. OOmIas XapaKTepUCTHKA TOATPYIIIHI.
®du3nyecKkue CBOMCTBA MPOCTHIX BemecTB. CTpoeHne MOJIEKybl a30Ta. OU3NYecKne U XUMUYECKUE
cBoiicTBa a3ota. [logydyeHue a3oTa B IpOMBIILIEHHOCTH U 1abopatopun. Hutpuasl. AMMuak — ero
noJiyueHue, puandyeckue u Xxumudeckue cBoiictsa. OCHOBHbIE CBOMCTBA BOJHBIX pacTBOpPOB aMMuaka. Conu
amMoHus. [loBenenue cosield aMMOHUS ITPU HarpeBaHUU. AMMUaK Kak BOCCTaHOBUTENb. [[pumenenne
ammuaka. Okcupl a30Ta, UX noixydeHue u cBoiictsa. Okenp azora(l). Oxucnenne oxcuaa azora(ll)
kuciopoiom. Jumepmsarus okcuna azota(l’y). AzoTucrast KHCIIOTa U €€ coiu. HUTPUTHI Kak OKUCIUTENN U
BOCCTAHOBMTENH. A30THas KUCJI0Ta — (PU3MUECKUE U XUMUYECKUE CBOMCTBA, NoydeHue. OTHoIEeHHe
a30THOM KHUCIIOTHI K METAJUIaM U HEMETaJlJIaM. 3aBUCUMOCTD IIPOAYKTa BOCCTAHOBJICHUS a30THOM KUCIIOTBI
OT aKTHUBHOCTH METAJUIA U KOHLICHTPALUU KUCIOTHI. TepMudeckas yCTONYMBOCTh HUTPATOB.

dochop u ero coeaunenuss. Amrorponus ¢pochopa. XumMmuueckrne cBocTBa docdopa
(peaKI_[I/II/I C KUCJIOpOAOM, Iraior€HaMu, ME€TaJlLIaMH, CJIOKHBIMH BEHICCTBAMU-OKHUCIUTEIISIMU, H_ICJ'IO‘IaMI/I).
[Tonydyenue u npumenenue dpochopa. Dochopusiii anruapua. OprodocdopHas u MmeradochopHas KUCIOTHI
u ux coym. KauecTBeHHas peakmus Ha opTodocdaTsl. Pazroscenue opmogocgopnoii kucnomot. Iupogocgopnas
xkucnoma u nupogocgpamor. ochuapl. PocHUH. Xropuov gocgopa. Oxcud gocgopa(Iil), gocgopucman kucroma u ee conu.

Yraepon. Amnorponus yriepona. CpaBHeHHE CTpOeHUS M CBOMCTB rpaduta u anmasza. Oymiepen
KaK HOBasi MoJIeKyisipHasi opma yriepoaa. ['paden kak MoHOc0M rpaduTa. YriepoaHbie HAHOTPYOKH.
Yroabs. AKTUBUPOBaHHBIH yroiib. AncopOuus. Xumudeckue cporictBa yrist. Kapounel. ['maponus kapbuna
KanpIus U KapOuaa amoMuHus. KapOuasl nepexoIHbIX METAIIIOB KaK CBEPXIPOYHbIe MaTepralbl. OKCHIbI
yraepoaa. O6pa3oBaHue yrapHOTO T'a3a MPU HETIOJHOM CTOPAHUU YIUiA. YTOJb U yrapHbI ra3 Kak BOCCTAHO -
Butenu. Peakius yrapHoro rasa ¢ pacruiaBamu mienodeid. Cunres GopMHUaTOB M OKCATATOB. YTJICKUCIbIN
ra3. YrojibHas KHCIoTa U ee conu. [loBenenue cpelHUX U KUCIBIX KapOOHATOB MPU HArPEBaHUH.

Kp eMHuii. CBoiicTBa MMpOCTOIro BEUICCTBA. Peaknuu ¢ XJIOpOM, KUCJIIOPOAOM, PACTBOPAMHA IIEI0YeH.
OKCI/I,Z[ KpEMHHU: B IPUPOJAC U TEXHUKC. erMHI/IeBBIe KHUCJIOTBI U UX COJIM. FI/I,ZLpOJ'II/IS cumkaToB. CujlaH —
BOJAOPOAHOC COCAUHCHNEC KPEMHUS.

b o p. Okcup 6opa. bopHas kucnora u ee conu. bypa.

Jemoncrpanuu. 1. ['openue Bogopoxa. 2.Ilnanenune cepsl. 3.B3anmoaeiicTBue xenesa ¢ cepoil.

4. Ocaxnenue cynbduao. 5. JleiicTBue KOHLIEHTPUPOBAHHON CEpPHOM KHCIOTHI Ha MeIb U caxaposy. ©.



PactBopenue ammuaka B Boje. 7. OCHOBHBIE CBOMCTBA pacTBopa ammuaka. 8.Ilomyuenne okcuga azora(I'l)
U ero okucieHue Ha Bozayxe. 9. [leiicTBue a3zotHo# kucioTsel Ha Meab. 10. B3anmopeiictBue dochopHoro
anrunnuna c sonoi. 11. O6naznsl rpadura, anmasa, kpemaus. 12. Tymenne miaMeHu yriieKUCIbIM Ta30M..

JlabopaTopHsblie onbIThI. 1. [lonydyeHue xjiopa u u3yuyeHue ero cBOMCTB. 2. O3HaKOMJIEHHUE CO
CBOMCTBAMH XJIopcoepkamux oroenuBareneii. KauecrBenHas peaxiys Ha rajoreHua-uonsl. 3. CBoiicTBa
Opoma, noaa u ux coseid. Pasnosxenue nepokcuaa Bogopoaa. OKUCIeHUE HOIUA-HOHOB MEPOKCHIOM
BOJIOPOJa B KUCJION cpene.

2. W3ydyeHnue CBOMCTB CEpHOI KUCIOTHI U €€ coJieid. 5. M3ydueHne CBOMCTB BOJHOTO pacTBOpa amMMuaka. 6.
CpoiictBa coneii ammonms. KauectBennas peakiust Ha (ocdar-uon. 7. KauecTBeHHas peaknusi Ha
kapOoHar-uoH. Paznoxenue ruapokapOonata Harpus. 8. lcmbiTanme pacTBopa CHIIMKaTta HaTpHs
uHIEKATOpoM. 9. O3HaKOMIICHHE ¢ 0ONARTTAMU TINUNOTTHRIX CHIIMKATOB.

IIpakTHyeckas padora Ne 1. [Tonyyenue Bogopoa.

IIpakTuyeckas padora Ne 2. [lonydyeHne aMMuaka 1 M3y4eHUE €TO CBOMCTB.

IIpakTuyeckas padora Ne 3. [lonydeHue yriaeKucioro rasa.
IIpakTnueckas padora Ne 4. BrinonHeHne 3KCriepUMEHTabHbIX 33/1a4 110 TeMe «HemeTramibiy.
KonTpoabHnas padora Ne 1no teme «Hemeramibi.

Tema 2. Metanibl (30 4)

OOmuit 0630p P1eMeHTOB — MeTanjoB. CBoiCTBAa MPOCTHIX BEIIECTB-METAIIOB.
Mertannnueckre Kpuctanueckue pemerky. CriaBbl. XapakTepuCcTHKa HanboJsee U3BECTHBIX CILIaBOB.
[Tony4yeHnue u npuMeHEHNE METaJLIOB.

HlenouHble METalabl— 00IIas XapaKTepUCTHKA MOAIPYIIIbI, XapaKTepHbIE PeaKkIMi HATPUS U
kanusi. CBOMCTBA IMIEIOYHBIX METaUI0B. [lonydyenue menounbix MetamioB. Coja u €Kil HaTp —
BOKHEUININE COSAMHEHUS HATPHS.

bepunnuit, Mmarauii, menoyHo3eMeNbHbIE METAITBI. Maruuil 1 Kaabliuid, X 00I1as XapaKTepUCTUKa Ha
OCHOBe noJioxkeHus B [lepuoauueckoit cucrteme snemenToB 1. 1. MenaeneeBa u CTpoeHUsI aTOMOB.
[Tonydyenue, puzndeckue 1 XUMHUIECKUE CBOMCTBA, TPUMEHEHUE MarHusl, KaJIbIIUS U UX COCTMHCHUM.
AMdoTepHOCTh OKCHIA U TUAPOKCHIa Oepuiuns. KecTKoCTh BOJIbI M CIIOCOOBI ee ycTpanenus. Okpacka
IUIAMEHH COJISIMH IISJTIOYHBIX M IIEIIOYHO3EMEIBHBIX METAJIJIOB.

AnromMuHuN. PacnpocTpaHeHHOCTh B IPUPOE, (PU3NUECKUE U XUMUYECKHUE CBOMCTBA (OTHOIICHHUE K
KHCIIOPO/1Y, TalIOr€HaM, PaCTBOpaM KHUCIIOT U IIeslouei, amoMoTepMusi). AMPOTEpHOCTh OKCHIA U
ruapokcuaa amomuHus. Comu amomuHus. [lomHOE pasiioxkeHne BOAON COJICH aTFOMHHUS CO CITAa0BIMU
JIBYXOCHOBHBIMH KUCJIOTaMH. AJTIOMUHATHI B TBEPIOM BUJE U B pacTBope. [IprMeHenne anoMiuHuUS.
Coeounenus antoMuHus 6 HUUUX CIMENEeHAX OKUCTEHU.

OnoBo u cBuHen. Ou3nyueckre U XMMUYECKHAE CBOKWCTBA (PEAKIIUU C KHCIOPOJAOM, KUCIOTAMH),
npumenenue. Comu ono-Ba(Il) u ceunna(Il). CBUHITOBBIN aKKYMYIISITOP.

MeTtanael HOOOYHBIX IIO ATpYIIII. OcobeHnHoctr CTPOCHHUSA aTOMOB II€PEXOAHBIX METAJITIOB.

Xpowm. Ousznyeckue CBOMCTBA, XUMUUYECKUE CBOWCTBA (OTHOIICHHE K BOJSTHOMY Mapy, KUCIOPOY,
XJIOpPY, pacTBOpaM KUCJOT). I3MeHeHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX U KHCIIOTHO-OCHOBHBIX
CBOMCTB OKCHUJIOB M THAPOKCHIOB XpOMa C POCTOM CTENEHH OKUCTIeHHS. AM(OTEpHbIE CBOWCTBA OKCHIA U
ruapokcuaa xpo-ma(lll). Oxucnenue coneit xpoma(lll) B xpomatsl. B3aumHubie epexoabl XpOMaToB U
IUXPOMAaTOB. XpOMaThl U IUXPOMATHI KaK OKUCITUTEIH.

Maprasnen — ¢pu3nyeckue 1 XUMHUYECKHE CBOICTBA (OTHOLIEHHE K KUCIIOPOTY, XJI0PY, pacTBOpaM
KI/ICJ'IOT). OKCI/II[ MapraH-ua(FY) KaK OKHCIIMTCJIb U KaTAJINU3aTop. HepMaHraHaT KaJIus KaK OKUCIIUTCIIb.
Maneanam(V1) xanus u eco ceéoticmaa.

Keneso. Haxoxnenue B npupojie. 3Hau€HUE Kene3a A1 OpraHu3Ma yenopeka. duznueckue
cBoiicTBa kene3a. CruiaBhl jkese3a ¢ yriaepoaoM. XUMHYeCKHe CBOMCTBA keJie3a (B3auMOJICHCTBUE C KHC-
JIOPOJIOM, XJIOPOM, CEPOHi, yriem, KUCIOTaMu, pacTBopamu coJjeil). CpaBHEHHE KUCIOTHO-OCHOBHBIX U
OKHUCJIUTEILHO-BOCCTAHOBUTENBHBIX CBOMCTB ruapokcua xkene3a(l'l’) u ruapokcuma sxeneza(lll). Conu
xene3a(I'T) u xeneza(Ill). Meroast nepeBoaa coneit xene3a(I'T) B conn xkeneza(lll) u o6patHo.
OxucnutensHble CBONCTBA coequHeHwmi xkene3a(lll) B peakiusax ¢ BOCCTaHOBUTENSAMHU (HOUI0M, MEBIO).
[uanuaneie KoMIUIEKCHI jkene3a. KauectBeHHble peakiinu Ha HoHbI xene3a(I'T) u (I'TT).



Me ab. Haxoxnaenue B npupoje. Puznueckre 1 XMuMUUYECKHUE CBOMCTBA (B3aUMOICHCTBHE C
KHCIJIOPOJIOM, XJIOpOM, cepoid, kuciotamu-okucautesnsamu). Conu meau(I'T). Menusiit kynopoc. AMMUakarsbl
Menu(I') u menu(I'T). [Tonyyenue oxcuna meau(I’) BoccranoBiaenuem ruapokcuaa meau(I'T’) riroko3oi.

CepeOpo. Ouznueckue 1 XMMUIECKHE CBOWCTBA (B3aUMOICHCTBHE C CEPOMA, XJIOPOM, KUCIOTaMH-
okucutenssmMu). OcaxaeHne OKCHIa cepedpa Mmpu JSHCTBUY IIETI0YU Ha COJIU cepedpa. AMMUAKAThI
cepedpa kak okucnurenu. KauecTBeHHAs peakiusi Ha HOHBI cepedpa.

3onoTo0.dusnueckue 1 XUMUYECKUE CBOMCTBA (B3aUMOAECUCTBHUE C XJIOPOM, «LAPCKON BOJAKON».
Croco0bl BBLAEIEHUS 30JI0TA U3 30JI0TOHOCHO MOPOIBI.

Huuk. Ouznueckue 1 XUMHUYECKUE CBOMCTBA (B3aUMOICHCTBUE C TaJIOT€HAMHU, KHCIIOPOJIOM, CEPOH,
pacTBOpaMu KUCJIOT U MIeI04ei). AMPOTEpHOCTh OKCUAA U THAPOKCHIA ITMHKA.

Pryrts. IlpeacraBnenue o CBOMCTBAX PTYTH U €€ COCANHEHUSAX.

Jemoncrpanumn. 1. Komnekuus metannos. 2. Komiekuus MunepanoB u pya. 3. Komnekuus
«Amomunuit». 4. Komnexuus «Keneszo u ero cnasel» 5. B3aumoeiictBue HaTpusi ¢ BOJOM. 6.
OKpaHH/IBaHI/IC ITaME€HHU COJJIAMHU HICJIOYHBIX U HICIIOYHO3EMEIBbHBIX METAJIJIOB. 7.B33HMO]1€I>1CTBH€ KaJIbIIUs1
¢ BoJIoi. 8 B3aumoeiicTBre amomMuHus co menoubto. 9. Ocaxnenne ruapokcuaa xpoma(1ll) u okucienue
ero rnmepokcuaoM Bojopoaa. 10. B3aumablie nepexoapl XpoMaToB U nuxpomMaToB. 11. Pasnoxxenne quxpomara
ammonwsl. 12. Ocaxnenue ruapokcua xene3a(lll) u okucienue ero Ha Bozayxe. 13. Boinenenue cepedpa
W3 €r0 COJIEH NEHCTBUEM MEJIN.

JlaGoparopubie onbIThl. 10. OKpammBaHue MIaMeHN COEAMHEHUSAMH IIETOYHBIX METAIUIOB. 11.
O3HaKkoOMJIEHHE C MUHEPAJIAMH U BA)XHEUIIMMHU COETMHEHUSAMH LIENOYHBIX MeTauioB. 12. CBoiicTBa
COEIMHEHUH MIEJOYHBIX METAUIOB. 13. OKpaliMBaHKe TIaMEHU COJISIMU IIEJI0YHO3EMENbHBIX METAIIOB. 14.
CBoiicTBa Margus u ero coeanuenuii. 15. CoiicTBa coenuHeHnii kanpus. 16. XKectkocTh Boanl. 17.
B3anMoselicTBre amtOMUHUS C KUCIOTaMH | menodamu. 18. AmdoTrepHbie cCBOKCTBA THAPOKCH 1A
amromunus. 19. Coiicta coneit xpoma. 20. CBoiicTBa Maprasiia u ero coequnenuit. 21. M3ydyenune munepa-
noB xene3a. 22. CpoiicTBa xkene3a. KauecTBeHHbIe peakiinu Ha HOHBI XKene3a. [lonydenne okcuaa menu(!).
23. ColicTBa MeH, €€ CILIaBoB U coeanHeHui. 24. CBoiicTBa IIMHKA U €TI0 COCIMHEHUN.

IIpakTHyeckasi padora Ne 5. BrinmoHeHHE SKCIEpUMEHTAIBHBIX 33/1a4 10 TeMe «MeTaJlTbl TJIaBHBIX
MOATPYIID.

IIpakTHyeckasi padora Ne 6. BoimorHeHHE SKCIEpUMEHTAIBHBIX 33/1a4 110 TeMe «MeTallibl TOOO0YHBIX
MOATPYIID.

KonTpoabHasi padora Ne 2no teme «MeTajuibly.

Tema 3. CTtpoenne atroma. Xumnueckasi CBsA3b (8 1)

Crtpoenue atroma. Hyxkimunel. M3oTonsl. Tunsl paguoakTuBHOro pacnaja. TepMosaepHbii
cunTte3. [lomydyeHne HOBBIX 37ieMeHTOB. SnepHble peakunu. CTpoeHHE AEKTPOHHBIX 000JI0YEeK aTOMOB.
[IpencraBienue o KBaHTOBOI MexaHuke. KBaHTOBbIE uncia. AToMHbIe opoutanu. Paguyc atoma.
DIEeKTPOOTPULIATEIIBHOCTb.

XuMuueckasa CBI3b. BUAb XUMHUUECKON CBS3M. KoBaneHnTHas cBsI3b 1 ¢e XapaKTCpUCTUKHN (I[J'II/IHa
CB3U, MOJIIPHOCTD, HNOJIAPU3YCMOCTh, KPATHOCTD CBH3I/I). HonHas cBsI3b. MeTalmmyeckas CBS3b.

Ct POCHHUC TBCPABIX TCI. KpI/ICTaHHI/I‘IeCKI/Ie n aMOp(I)HBIe Tena. Tumsl KPUCTAJTNIMICCKUX
PEeHICTOK METAJJIOB U HOHHBIX COCIUHEHUH. MC)KMOJICKyJISIpHBIe B3aHMOJICHCTBUS. BO,Z[OpOILHaH CBA3b.

Hdemoncrpanun. . Kpucrammueckne pemerku. 2. Moaenu MoJeKyil.

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX peakuuii (17 v)
TennoBoit PpPekT XUMUUECKONU peaKUU. DHIOTEPMHUUYECKHE U IKZOTCPMUUYECKUE
peaxiuu. 3akoH ['ecca. Temnora oOpa3oBaHus BemecTBa. JHEprus cBsizu. [loHsaTHE 00 SHTATBINM.



[Tonsitue 06 sHTponMu. BTropoii 3akoH TepmoauHaMuku. DHeprus [ md6ca u kpurepun
CaMOIIPOU3BOJILHOCTH XUMHUECKON PEAKIINH.

CkopocTh XMMUUYECKHUX PEAKIUHN U €€ 3aBUCUMOCTD OT NIPUPOIbI PEArPYIOIINUX BEIIECTB,
KOHIICHTPALIUK PEareHTOB, TEMIIEpaTyphl, HAIMYUSA KaTaIN3aTopa, IUIOLIAA IOBEPXHOCTH PEArUPYIOIINX
BellecTB. 3akoH aeicTByonmx mace. IlpaBuno Bant- ['odda. [Torsitue 06 sHeprin akTUBaIK U 00
SHEPreTHIeCKOM Ipoduie peakiuu. | OMOTeHHBIN U FeTepOTeHHBIN KaTanu3. [[puMepsl KaTaTuTHIECKUX
MIPOIIECCOB B TEXHUKE U B JKUBBIX OpraHn3mMax. @epMeHThl Kak OMOJIOTHYeCcKHUe KaTalTu3aTophl.

OOpatumble peaknuu. Xumudeckoe papaoBecue. [lpunmnumn Jlelllatense. Koncranra
paBHOBecus. PaBHOBecue B pacTBOpax.

Koncrautsl qucconnanuu. Pacuer pH pacTBOpoB CHIIBHBIX KUCIOT U IIEIOYEH. [lpouseederue pacmeopumocnu.

P?I[[ aKTUBHOCTH MeTannoB. Ilonsarue o CTaHAAPTHOM JJICKTPOJHOM MMOTCHOUAIC U
BHGKTpOHBH)KymCﬁ CHJIC pCaKIH. XUMHYSCKHE UCTOYHUKHN TOKA: TaJIbBAaHUUECKHUE OJICMCHTBI, AKKYM YJIs-
TOPBI 1 TOIIJIMBHBIC 3JICMCHTEI. 3J'I€KTPOJ'H/13 pacIiaBoB ¥ BOJHBIX PACTBOPOB DJIICKTPOJIMTOB. 3akonsi

dJleKmpoausa.

JemoncTpanum.l. DK30TepMUUECKHE U SHAOTEPMUYECKHE XUMUYECKHE peakluu. 2. TerioBsle
SIBIICHUS IPU PACTBOPEHUH CEPHON KHCIOTHI 1 aMMUAYHON CENUTPBI. 3. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT
MIPUPO/IbI BEIIECTB HA IPUMEPE B3aUMOJICHCTBUS pPACTBOPOB PA3NIUYHBIX KUCIOT OJMHAKOBOW KOHIIEHTpAI[UU
C OJIMHAKOBBIMH KyCOUKaMH (I'paHyJaMH) LMHKA U OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJIJIOB (MarHus,
LIUHKA, ’eJle3a) C PACTBOPOM COJISTHOM KHCIIOTHI.

JlaGopaTtopHbie onbIThI. DaKTOPHI, BIUSIONIAE HA B3AMMOACHCTBUE METAJIJIA C PACTBOPAMH KUCIIOT.

CwmenieHne XMMUYECKOr0 paBHOBECHS MPU YBEIUYEHUH KOHLIEHTPALIMU PEareHTOB U MPOAYKTOB. 26.
Karanutrnueckoe pasnokeHne nepokcuia BOJOpoIa

IIpakTHyeckasi padora Ne 7. CKOPOCTb XUMUYECKON PEAKITUH.

IIpakTHyeckasi padora Ne 8. Xumuieckoe paBHOBECHE.
KonTpoabHas padora Ne 3. TeopeTnueckue OCHOBBI XUMHUH.

Tema 5. XumMuueckas TexHoorus (74)
OCHOBHBIE IPUHIUIB XUMHUUYECKON TexHONOTHuHU. [Ipou3BoaCTBO CEpHOU
KM CJIOTHl KOHTAKTHBIM CITIOCOO0M. XUMU3M mporiecca. ChIpbe IS TPOU3BOICTBA CEPHOM KUCIIOTHI.
TexHonmornueckasi cxema mporiecca, mpoIecchl U araparkl.

HpO H3BOACTBO aMMHaKa. XumMusm Iponecca. OHpeI[eJ'IeHI/IC OIITUMAJIbHBIX YCHOBI/Iﬁ
IIPpOBCACHUA pCaKIIUU. HpI/IHHI/IH HMUPKYJIALUMU 1 €T0 p€ajin3alus B TEXHOJIOTHYSCKOM CXEME.

Metannyprus. Yepnas metamuyprus. JloMeHHBII mpoliecc (CbIpbe, yCTPOUCTBO TOMEHHOH MeuH,
XUMH3M Tporiecca). [Ipou3BoaCTBO cTanu B KHCIOPOJAHOM KOHBEPTEPE U B DIIEKTPOTICUax.

0) PraHudYcCKHu W CUHTE3. Cunmesvl na ocnoee cunmes-2asa. HpOI/IBBOI[CTBO MCTaHOJIA.

OKoJIorus u np06J1eMa OXpaHbI OKp}I)KaI-OH_IeI\/'I CpCabl. 3eneHas XUMUS.

Hemoncrpanun. 1. Ceipbe A1 IPOU3BOJACTBA CEPHOU KUCIIOTHI.
2. Mopnens kumsmiero cnos. 3. Xenesnas pyna. 4. O6pa3isl CIUIaBOB XKele3a.

Tema 6. Xumus B ObITY M Ha ciaysk0e odmectBa (9 1)

Xumus muum. XKupsel, 67Ky, yrieBobl, BUTaMUHbI. [IumieBbie 100aBKH, X Kiaccu(uKarus.
3amnpelieHHbIe U pa3pelleHHble MUIeBble 100aBku. JlekapcTBeHHbIE cpeacTBa. Kpacku 1 MUrMeHTHI.
[TpuHIMTIBI OKpaIIMBaHuUs TKaHel. Xumus B ctpoutenbeTBe. LlemenT, 6eToH. CTEKIo U KepaMuKa.
TpaguioOHHBIE U COBPEMEHHBIE KEpaMUYeCcKie MaTepraiibl. CBEpXIPOBOAAILAs KEpaMHUKa. bpIToBas Xumusi.
OtOGenuBaroniye cpeacTBa. XUMHUA B CEILCKOM X03saicTBe. MHCeKTHLN B! U ecTULuAbl. CpeicTBa 3aluThl
pactenuil. PenesieHTsl.



Oco0OeHHOCTH COBpPEMEHHOU HayKu. MeTOoI0I0THsI HAVIHOTO UCCIEIOBAHUS. [Ipogeccus xumuka.
Mamemamuueckas xumus. [IONCK XUMUYIECKOW UHDOPMALIUU. Paboma ¢ 6azamu dannbix.

Jemonctpanuu. 1. [Tumessie kpacutenu. 2. Kpamenue tkaneit. 3.0rbenuBanue TkaHei. 4.
Kepamuueckue marepuansl. 5. LIBeTHble crekina. 6. Komnekuus cpeacTs 3amurhl pacteHuid. 7. Koyekus
«TomnmuBo u ero BuaplJ[abopaTtopHbie ONMBITHL. 27. 3HAKOMCTBO € MOIOIIMMHU CPEACTBAMU. 3HAKOMCTBO C

orOenuBatommuMu cpeactBamu. 28. Kiren. 29. 3HakoMCTBO ¢ MUHEPAIBHBIMU YAOOPEHUSIMH U U3yYEHHUE UX
CBOMCTB.

IInakTuyeckas nadora Ne 9. Kpamenne TkaHe.
IIpakTuyeckas padora Ne 10.Onpenenenne MUHEPATbHBIX yI0OpEHUI.

Kontpoabnas padora Ne 4. MtoroBast KOHTpoJibHast paboTa.



TEMATHUYECKOE IINTAHUPOBAHMUE.

10 kaacc - 3 4 B Heaento (Bcero 102 v)

Tema KomnuectBo
4acoB

[ToBTOpEHUE U 18

yriyOleHre 3HAHHA.

OCHOBHBIE ITOHITUA 13

OpPraHMYECKOH XUMUHU.

YrneBoaopoibl. 27

yva IIpakTrueckas

4acTb

[IpakTnueckas
OO6BsCHATH NojokeHus ~ padbora Nel
aTOMHO-
MOJIEKYJISIPHOTO YYEHUS.
OnepupoBaTh
MTOHATHSIMHA «XHUMHU-
YECKHUU IIECMEHTY,
«aTom», «MOJIEKYJIay,
«BEUIECTBOY,

«(usnveckoe Tenoy.

OOBACHATL 3HAUECHUE
XUMHUYECKON (HOpMYIIbI
BEIIIECTBA KaK BhIpaKe-
HHE KQUeCTBEHHOTO U
KOJINYECTBEHHOIO
cocCTaBa BEIlleCTBa.
PaccunteiBath
MAacCOBBIE U MOJIbHEIE
JIOJIN DJIEMEHTOB B
XUMHYECKOM
COEIMHEHHU.
Onpenensarb

dhopMyITBI

COEQUHEHUH I10
HU3BECTHBIM
MAacCOBBIM, MOJIEHBIM
JIOJISIM DJIEMEHTOB.

Pasznnuats npeameTsl

U3Yy4EHUs Op-

TFaHUYECKOH U

HEOPraHUYECKOH Xu-

MUH.

CpaBHUBaTh

OpraHUYeCcKHe U

HEOPraHU4YEeCKUe

COCIMHEHUS.

HaoOmronats

JNEMOHCTPUPYEMBIE U

OTIMCBHIBATH OIIBITHI C

IIOMOILIBIO POJTHOTO

SI3bIKA U SI3bIKA XUMUU

IIpakTrueckas
pabota Ne2
IIpakTrueckas
pabota Ne3

HaspiBaTh
YTJIEBOJAOPO/IBI 11O
MEKTYHApOJHOM
HOMEHKJIATypE.

OcHoBHble HanpasneH

lparkgaHcKoe,

naTpuoTUYeckoe, LeH
npodeccmoHanbHoe ce

(MoTuBanys 00y4eHH:
«Opranuyeckast XUMUS
Pa3BuBaTh 4yBCTBO I'0]
HpaBcTBeHHO-3THUECK
dopmupoBaHme y yyal

maTtepwuany u cnocobal

YMmeHune BbICTpamBaTh |
rOTOBHOCTb K Camoob[

YMeHVe opueHTMpoBa

YmeHune oueHnTb CBOU

lpaxaaHcKoe,

naTpnoTu4eCKoe, AyxXao
TPpyAoBOE BOCNUTAaHUE

(DopmupoBaHmeE 1I€]
HCTOPUYECKOMY H H
HAYKHU B KM3HHU COB]
nH@oOpMAaIIeH o IIe]
0TeYeCTBEeHHOM XM
Mupa u obrrecrsa.O
Oco3HaHu1e LLeNoCTHOC

parkaaHcKoe,

NaTPUOTUYECKOE, AYXC
BOCMMUTaHNE N GOpMU|



Kucnoponconepxanme
OpraHUYEeCKUe
COEJIMHEHMUSI.

A3oT- 1
cepocoieprKanine
COEIUHEHMNS.

20

OOBACHITH
AJIEKTPOHHOE

CTPOEHUE MOJICKYJI
M3YUYCHHBIX BEIECTB.
O000611aTh 3HAHUS 1
JIeIIaTh BBIBOJIEI O
3aKOHOMEPHOCTSX
W3MCHCHHUI CBOMCTB B
TOMOJIOTTYECKUX
PAIAXYTIIEBOI0POIOB.
3HaTh CBOICTBA,
MOJIYYCHHUE U
IIPUMEHCHHE

BEIIECTB.

3Hatp obuyto popmyny Ilpaktuueckas
TOMOJIOTHUECKUX psAoB. paboTa Ne4
OOBACHATD IIpakTrueckas
o0Opa3oBaHue pabota Ne5
BOJIOPOJHOM CBSI3U U €€
BIIUSIHUE HA (pU3NUECcKHe
CBOMCTBA .

CocTaBiIsTh
CTPYKTYpHBIE (POPMYITBI
BEIIIECTB U UX U30MEPHI,
Ha3bIBATh II0
MEXKIYHAPOIHO U
HOMEHKJIaType.
OOBACHATE
3aBUCHMOCTH CBOMCTB
OT HAJIMYHSA

G YHKITMOHATBHOM
TPYIIIBI

[IpoBOIUTH
KaueCTBEHHBIC PEaKIIUU
Ha
KHCIIOPOJICOACpIKAIITHE
BEIIECTBA.

CocTaBiiATh ypaBHEHUS
peaKkiui,
XapaKTepPU3YIOIINX
XHMHYECKHE CBOMCTBA
OOBACHATE
3aBHCHMOCTH CBOMCTB
OT CTPOCHUSI MOJIEKY,
B3aHMHOC BJIUSIHHE
aTOMOB B MOJIEKYIIax.
CocTaBisiTh

YpaBHEHUS PeaKIIHii,
XapaKTepU3YIOIINX
XUMHYECKHE

CBOMCTBA.

CocTaBisTh ypaBHEHUS
peaxkuuid,
XapaKTEePU3YIOIINX

npodeccnoHanbHoe Cz

(Pa3BHUBaThH YyBCTBO T
MHPOBO33PEHUE Ha OCE
ctpoenust. DopMUPOBaA
COTpYAHUYECTBA CO CB
DopMHUPOBATH DKOJIOTF
OBITY U COOJIIOICHUE T

IpaxaaHcKoe,

LEeHHOCTb Hay4YHOro M
34,0pOBbS, TPYZAOBOE B
BOCMMTaHNe

(PopmmpoBaTb HayUH(
CBOMCTB KUCA0POACOA,
aToma Kucnopogaa. Pas
YBaXKeHWI0 MHOW TOYK)

dopmnpoBaTb No3HaB
34,0poBOro 1 6esonact
dopMMnpPOBaTL YMEHWS

6esonacHocTy.)

parkaaHcKoe,

NnaTpUOTUYECKOE, AYXO



CBOICTBAa aMHHOB.
HasriBaTh
aMHHOKHUCIIOTBI 110
MEKTYHApOJHO U
HOMEHKJIaType U
COCTaBJISITh YPAaBHEHUS
peakuuii,
XapaKTEPU3YIOIIUX UX
CBOMCTBA.

OOBACHATE
3aBUCHMOCTH CBOMCTB
AMHHOKHCIIOT OT
CTPOCHHUS UX

(G YHKIIMOHATBHBIX
TpyIIL.

OOBACHATE
OMOJIOTHYECKYIO POJIb
0€JIKOB 1 UX
IIPEBpAILCHUN B
opraHusme.
[IpoBoUTH 1IBETHBIE
peakiuu Ha OCTTKH.
OOBACHITHL KUCIOTHO-
OCHOBHEIC CBOMCTBA
TeTEPOLMKITHICCKIX
COEIUHEHNN B
3aBUCHMOCTH OT
CTPOCHHMS IHKJIA.
OOBACHATE
OMOJIOTHYECKYIO POJIh
HYKJICHHOBBIX KHCIIOT B
OopraHusme.
ITonp30BaThCA
MHCTPYKIIMEN K
JIEKapCTBEHHBIM
npenaparam.
Hcrnonn30BaTh
pUOOpETEHHBIC 3HAHUS
U YMEHUS B
MPaKTUYECKOU
IEeITEIbHOCTH U
IIOBCEIHEBHOM JKU3HU C
LIEJIBIO0 0€30MacHOr0
oOpareHus ¢
BEIIECTBAMU U
MaTepuantamMmu u
9KOJIOTHYSCKHU
TPaMOTHOT'O MOBEJICHUS
B OKpYXKaIOLLEH Ccpeze.

BOCMMTaHUE N GopMMU|
npodeccnoHanbHoe ce

(PopmmMpoBaTb HayUH(
OpraHMYecKMx coeguH
6enKOB Yy BCEX KMBbIX |
CaMOPa3BUTUIO U CaMC
dopmunpoBaTb bepext
NMCUXONOTNYECKOMY 31
ynotpebneHuns ankoro



buomgornuecku
aKTUBHBIE BEIECTBA.

BricokoMonekynsipHbie
COEIMHEHMUSI.

14

4

OOBsCHATD
OMOJIOTUYECKYIO POJIb
TJIFOKO3Bl, ’KUPOB
IIPAKTHUYECKU
JI0Ka3bIBaTh HAJIMYKE
(GYHKIIMOHATBHBIX
IPyII B MOJIEKYJaX .
OOBICHITH, KaK
CBOMCTBA Caxapo3bl
CBSA3aHbl C HAIMYUEM
(YHKIIMOHATBHBIX
IpyIII B €€ MOJIEKYJe, U
Ha3bIBaTh 00JacTH
IPUMEHEHHUSI CaXapo3bl.
CocTaBisTh ypaBHEHUS
peaKuuii TMApOIN3a
KpaxMmaia U JKHUpOB,
MOJIMKOHACHCALlUN
MOHOCAaXapH/I0B.
[IpoBoauTh
KaueCTBEHHbBIE PEaKIIN
Ha TJIIOKO3Y M Kpaxmall.
CocraBiATh ypaBHEHUS
peakumii,
XapaKTepU3YIOIINX
XMMHYECKHE CBOMCTBA
YIJIEBOJIOB U HA3bIBATh
00J1aCcTH TIPUMEHEHUS
YTJIEBOJIOB.

3HaTh pOJIb KUPOB B
OpraHu3Me.
3anuchiBaTh ypaBHEHUS
peaxkuuu
HOJMMEpHU3aLMU U
HOJIMKOH/ICHCALUH.
OOBACHATD, KaK 3aBUCAT
CBOICTBA MOJIUMEPOB OT
UX CTPOCHHUS.
Ilepeuucnars
HIPUPOHBIE UCTOYHUKH
KayyyKa.

YMeTb aHaJIM3UPOBaTh U
OLICHUBATh MOCIIEICTBUS
IIPOM3BOJICTBEHHOMN
JESTENIbHOCTH,
CBSI3aHHOM C
nepepadoTKOM
OpPraHMYECKUX BEILECTB.
YMeTh cpaBHUBATH
HOHSTHS U PE3YIBTATHI
[IPaKTUYECKON
JESTENIBHOCTH U
bopmynupoBaTh
BBIBO/JIBI 110

lpaxaaHcKoe,

NaTPUOTUYECKOE, AYXC
BOCMUTaHUE U GOPMU|
npogpeccroHanbHoe Cz

(PopmupoBaTb Lenoc
pa3BUTUA HayKKM 1 obL
XMMUYECKYIO HayKy. O
3KO/I0rMYECcKoe MbILL
COTPYAHMYECTBA CO CB
dU3nYecKomy 340pP0B!
nepByo MOMOLLLb NPM «
obopyaoBaHuem. Yme
TOYKM 3PEHMUA COXPAHE

Knpupooe,KaKucn
OCHosecamozoeec
HyxcO0arowelicas3



pe3yiabTaTam
IPOBEIEHHON PabOTHI.
[IpakTuecku
pacrno3HaBaTh
OpraHuYecKue
BELIECTBA, UCIIOJIB3YS
KaueCTBEHHbBIC PEAKIIUH.
Hcnonb3oBaTh METOBI
HAYYHOTO TMMO3HAHUS TIPH
BBITIOJTHCHUH TPOEKTOB
U yueOHo-
UCCIIEZIOBATENbCKUX
3a/1a4 110 U3y4EHUIO
CBOWCTB, CIIOCOOOB
MOJTYYCHHS U
pacrno3HaBaHUs
OPraHUYeCKHUX BEIIECTB.
Kputnuecku onenuBaTh
Y UHTEPIPETUPOBATH
XUMUYECKYIO
nHpopmanuio,
COJIepIKalIyIOCs B
Hutepner-pecypceax, ¢
TOYKHU 3PEHUS
€CTECTBEHHO-HAy4YHOU
KOPPEKTHOCTH B LIETISX
BBISIBJICHHSI OIIMOOYHBIX
CYXXJICHUH U
dbopMupoBaHHs
COOCTBEHHOMN ITO3UIIUN.

Ne
n/a

Uroro: 102

11 kaace - 3 u B Hegesio (Bcero 102 u)

Tema Komnn YV [IpakTuu OCHOBHBIE HaIPaBJICHUS
YECTB eckas BOCIIUTATEIbHOMN
0 4acTh JIeATEIbHOCTH
4acoB
Hemerambl. 31 Knaccudummposate neopranuue-  [IpakTud I'paxxnanckoe,
CKHUE BCIICCTBA. eckas MaTPUOTHYECKOE, TyXOBHO-
O600maTs 3HaHUS U AENATh BBIBO- padota HPAaBCTBCHHOC, ICHHOCTH
ObI 0 3aKOHOMCPHOCTAX HM3MEHEHUH N(_)l HaquOFO H03HaHHH’
CBOFICTB HeMeTayoB B nieprofax i 11PAKTHY (pu3HYECKOE BOCIUTAHHE
rpyrmax ITeprouyeckoit eckas (dbopMupoBaHUE KyIbTYpPbI
cucreMsl. [Ipornosuposats paboTa 300POBbs, TPYAOBOC
cBolicTBa coemuHeHHi Ha ocHoBe  No2 BOCIIUTaHUE U
3HAHUI O IEPHOSIMUECKOM 3aKoHe.  [IpakTHY npodeccHoHaIbHOE
XapakTepu30BaTh HAXOXKJICHHUE B eckas caMooIIpe/ieNieHue,
MpUPOJe, CBOHCTBa, Guonormie-  aGorg 9KOJIOTUYECKOE BOCITUTAHHE.
EI;)};; :Hi?;.omacm Ne3 (DopmupoBaTh LETOCTHOE
IIpakTu MHPOBO33pEHUE,
HaGuroath 1 onuceBaTh ceKast COOTBETCTBYIOIICE



Meramnsl.

30

JIEMOHCTPUPYEMBIE OIBITHI
OOBICHATH 3aBHCHMOCTD
CBOWCTB BEIIECTB OT UX
COCTaBa U CTPOCHMUS.
XapakTepu3oBaTh CBOMCTBA
COCTUHEHUM.
CoIocTaBIsITh XUMUUCCKHE
CBOMCTBA COCAMHEHUN C
00J1aCTAMHU TIPUMEHCHHS.

OOBSACHATEH 3aBUCHMOCTD
CBOICTB METAJIOB OT MX
CTPOCHMUS.
XapakTepu3oBaTh 00IIHE
XUMHYECKHE CBOMCTBA
METaJIOB KaK BOC-
CTaHOBUTEIICH HA OCHOBE
CTPOEHHS X aTOMOB U
TTOJIOKEHHUS B DJIEKTPO-
XUMHYECKOM PIAY

HaIpsHKCHUH METaJIOB.
XapakTepu3oBaTh 00IUE CBOWCTBA
METaJJIOB.

OOBICHITH 3aBUCHMOCTD
CBOICTB OT CTPOCHHS.
O00011aTh 3HAHUS U
JIeJIaTh BBIBOBI O
3aKOHOMEPHOCTAX
M3MEHCHHI CBOMCTB
IIporao3upoBaTh CBOMCTBA
HEH3yUYEHHBIX DJICMEHTOB H
MX COCIMHECHUN HAa OCHOBE
3HaHUH O NEPUOANYECKOM
3aKOHE.

OOBSCHSITH B3aUMOCBSI3U MEXKLY
HaXO0XJIECHUEM B IIPUPOJIE,
CBOICTBaMHM, OHOJIOTMYECKON
POJBIO U 00JIACTAME IPUMEHEHUS
N3y4acMbIX BECUICCTB.

Habmonate neMoHCTpUpyeMble 1
CaMOCTOSITEIBHO ITPOBOINMbIE
OIIBITHI.

Habmonate xuMmdeckue peakium

pabota
Ne4

[IpakTru
eckas
pabora
Ne5
[TpakTu
eckas
pabora
Neb6

COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH, LIEHHOCTHOE
OTHOILIEHHE K 370pPOBOMY H
OezomacHOMY 00pa3y >KHM3HH.
YcBoeHue npaBui
WHJIMBUIyJIbHOTO U
KOJUJICKTHBHOTO 0€3011acHOTO
MOBE/ICHUSI B YpPE3BbIYAMHBIX
CUTYalUSAX, YrPO>KAIOLINX
JKA3HU W 30POBBIO JIOACH.
®opmMupoBaTh
KOMMYHHUKATHBHYIO
KOMIIETEHTHOCTh B OOIIECHHH
U COTPYIHHYECTBE CO
CBepCTHUKaMH. BociuTeiBaTh
POCCHICKYIO TPaXIaHCKYIO
UJICHTUYHOCTD: MTATPUOTH3M,
JT000Bb U YBaKEHUE K
OTteuecTBy, YyBCTBO TOPAOCTH
32 OTEUECTBEHHYIO HayKy.)

I'paxxnanckoe,
MaTPUOTUIECKOE, TyXOBHO-
HPaBCTBEHHOE, IEHHOCTb
HAyYHOTO TIO3HAHWUS,
(bu3HIecCKoe BOCIUTAaHUE U
dbopMupoOBaHHUE KYIbTYPHI
3JI0POBbsI, TPYOBOE
BOCIIUTaHHUE U
npo¢eCCHOHAIBHOE
caMooTIIpe/ieNieHue,
HKOJIOTUYECKOE BOCIIUTAHHE.
(dopMupoBaTh LEIOCTHOE
MHUPOBO33pEHUE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO
pa3sBUTH HAyKH, LIEHHOCTHOE
OTHOILEHHE K 370pPOBOMY M
6e3omacHomMy o0pa3y KH3HU.
YcBoeHue mpaBuil
UH/IUBUYaJIbHOTO U
KOJJIEKTUBHOI'O 0O€3011acCHOTO
HOBEJICHUS B UYPE3BBIYAMHBIX
CUTYallUsAX, YIPOKaAIOLINX
JKA3HU U 3J0POBBIO JIOACH.
®opmMupoBaTh
KOMMYHHUKATHBHYIO
KOMIIETEHTHOCTh B OOILEHHH
U COTPYIHHUYECTBE CO
CBepCcTHUKaMH. BocnuTeiBaTh
POCCHUICKYIO Tpa’kKIaHCKYIO
UIGHTHYHOCTh: TATPHOTH3M,
J11000Bb M YBa)KEHHUE K
OteuecTBY, YyBCTBO TOPAOCTH



M O ChIBATh 3a OTCUCCTBCHHYIO H&YKy)



Crpoenue 8
aToMa.

Xumudeckas

CBSI3b.

OcHOBHEIE 17
3aKOHOMEPHOCT

Y MIPOTEKAHUS
XUMHYECKUX

peaKkui.

O0600mmaTh MOHATHS «SIAPOY, CIIPO-
TOHY, «HEHTPOH», «H30TOIBI»,
KHYKITUJIBI».

XapaKTepPBOBaTB CTPOCHUC aTOM-
HOro

spa.

Paznuuath TCPMUHBI HYKJIIMbI U
HU30TOIIbI.

XapakTepu3oBaTh THUITbI
PaJMOAaKTUBHOTO pacmaja,

THIIBI SIACPHBIX PCAKIIHI.
KoHKpeTH3upOBaTh MOHATHS «XU-
MHYECKAS CBA3LY, «BAJIEHTHOCTEY.
O000IIATh MOHATHS «KOBAJICHTHAS
HETIOJSIPHAS CBSA3bY, «KOBaJCHTHAS
TIOJISIPHAS CBA3bY.

OOBSCHATH MEXaHU3MBI 00pa3oBa-
HUsI KOBJICHTHOM CBSI3H.
OnuckIBaTh XapaKTEPUCTUKU KOBA-
neHTHoH cBsi3u.IIpenckaspiBaTh
(hopMy IPOCTHIX MOJIEKYIT

XapakTepHu3oBaTh TEIUIOBBIE (-
(heKThl XUMHYECKHX PEAKIIHUH.
00600111aTh TOHATHUS
«OK30TEPMUYECKAST PEAKIIUS,
«QHIOTEPMUYECKAs PEAKLIISD).

OnuceiBaTh TEPMOXUMHYECKHE
peaxIum.

PaccuutbiBath TeroBbie 3G deKTo
XUMHYECKUAX PEaKInii.

OnpenensaTh NOHSATHE
«HTaIRIUDY. ONpeacniITh
TEIIOTH 00pa30BaHUS

BCIICCTB
Ocy1ecTBIATh pacyeThl TEMIOBIX

3¢ (HEKTOB XUMHUYECKUX PEaKIIUi
Ha OCHOBE JaHHBIX O TEIJIOBOM
a¢dexTe 00pa3oBaHMs BEIECTB.
IIporao3upoBaTh BO3MOXHOCTH
MIPOTEKAHUS XUMHIECKUX PeaKInii
Ha OCHOBE MMEIOIINXCS 3HAHHH 110
XAMHYECKON TePMOJMHAMUKE.
Ocy11ecTBIATh pacyeTsl 110

IIpakTny
eckas
paborta
No2
IIpakTnu
eckas
paborta
Ne3

[IpakTuu
eckas
pabora
Ne7
[IpakTuu
eckas
pabora
Neg

I'paxxnanckoe,
[aTPUOTHYECKOE, TyXOBHO-
HPABCTBEHHOE, LICHHOCTh
Hay4yHOTO MO3HaHUA,
busznyecKoe BOCIIUTAHUE U
(dbopMHUPOBaHHE KYIIBTYPhI
3JI0pOBbS, TPYJIOBOE
BOCIIUTaHUE U
npodeccuoHanbHOe
CaMoOIIpeIeIeHHE,
HKOJIOTMYECKOE BOCIIUTAHUE
(Pa3zBuBaTh YyBCTBO rOPIOCTH
34 POCCUUCKYI0 XMMUYECKYIO
HayKy.DopMHpOBaTh Hay4YHOE
MHPOBO33pEHNE HA OCHOBE
IIPEACTABICHUH O
3aBUCUMOCTH CBOMCTB
BELIECTB OT UX CTPOCHHUSI.
®opMHUpPOBATH OTBETCTBEHHOE
OTHOIIEHHE K YYEHHUIO.
Pa3BuBarh HaBBIKK
COTPYJIHHYECTBA CO
CBEPCTHUKAMH U B3POCIIBIMU B
00pa3zoBaTebHON
nesaTenbHoCTH. POopMUpPOBATH
HKOJIOTHYECKYIO KYJIbTYpY.
®opmMupOBaTh YMEHHUS
MCII0JIb30BaTh 3HAHUS B OBITY
U COOJIIOIEHNE TEXHUKHU
6e3omacHoCTH. bepexxHoe

OTHOIIEHHS K 300P08bIO.)
I'paxxnanckoe,
NaTpPUOTHYECKOE, TyXOBHO-
HPAaBCTBEHHOE, LIEHHOCTb
HAy4YHOTO MO3HAHUS,
¢buznyecKkoe BOCIUTAaHUE U
dbopMUpoBaHUE KyIbTYpPbI
3JI0pPOBBS, TPYIOBOE
BOCITUTAHHE U
npodeccuoHanbHOe
caMoOIIpeieJIeHHE,
HKOJIOTHYECKOE BOCIIUTAHHE.
(BocniuThIBaTh POCCHICKYIO
IPaXIaHCKYI0 WJACHTUYHOCTD:
MaTPUOTHU3M, JIFOOOBb U
yBakeHHne k OTe4yecTBy,
YyBCTBO TOPJIOCTH 32
OTEUECTBEHHYIO HayKYy.
Pa3BuBaTh KOMMYHUKAaTUBHYIO
KOMIIETEHTHOCTh, YMEHHE
yBa)kKaThb UHYIO TOUYKY 3pEHUS
pu 00CYKIEHUU TIPOOIEMBI.
Hcnonb3oBars
npHOOpeTEHHBIC 3HAHUS U



XUMUYECKUM (OpMyIaM.

Hcnonp3oBaTh anropuTMBl
IIpH peleHUH 33134

YMEHHS B IPAKTUYECKOMN
JIeATEIbHOCTH U
MOBCEHEBHOW )KU3HU C LIEJIBIO
0e30MacHOro 0OpalIeHus C
BEILIECTBAMU U MaTepUajiaMu U
AKOJIOTUYECKU TPAMOTHOTO
MOBEJICHUS B OKPYXKarOUIEH
cpene.)



XUMHUYECKUE
TEXHOJIOTHUH.

Xumus B ObITY
U Ha cIryx0e
oOrecTBa.
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XapaKTepu30BaTh IIPOLECC IPOU3-
BOJICTBA CEPHOU KUCIIOTHI.
OnuchIBaTh KaX 1Ay CTaIHI0
IIPOU3BOJICTBA.

OOBACHATH YCIOBHUS MPOBEICHHS
XMMHUYECKHX PEAaKLUi, JIeXKallnuX B
OCHOBE IIOJIy4€HHsI CEPHOM KHC-
JIOTBI.

OnuceIBaTh XUMHYCCKHE
peaKIuu, JeKallre B OCHOBE
TOJTYyYECHUS CEPHON KUCIIOTHI,
C MCIIOIb30BaHUEM POJITHOTO
SI3pIKA U SI3bIKA XMMUMU.
OOBICHATE CIIOCOOBI 3aIUTHI
OKpY>Karolei cpeanl U
YeIoBeKa OT IMTPOMBIILICHHBIX
3arpsi3Henuii. HabmrogaTs u
OMHUCHIBATH JIEMOHCT-
pYpyEMBIE OITBITHI

[IpoBonuts, HAOMIOAATH U OMHUCHI-
BaTh XUMHYECKHH KCIIEPUMEHT I10
OIpeNIeNICHUI0 MUHEPATIBbHBIX yI00-
PEHHIA.

HaGmronath 1 OIMCHIBATH CAMO-
CTOSATEHHO TPOBOIUMBIE OIBITHI C
TIOMOIIBIO POJHOTO SI3bIKA U SI3BIKA
XUMHUHU.

Co0irroaTh mpaBmiia
TEXHUKH 0€30I1aCHOCTH
XapakTepu3oBaTh
OCHOBHbBIE KOMIIOHEHTEI
MUIIN — OCTKH, HKHUPBI,

[TpakTru
eckas
pabora
Ne9
IIpakTnu
eckas
paboTa
Nel0

I'paxxnanckoe,

MaTPUOTUYECKOE, TYXOBHO-
HPaBCTBEHHOE, ICTETHYECKOE,
[IEHHOCTh HAYYHOTO ITO3HAHUS,
(u3nUecKoe BOCIIUTAHUE U
(hopMUpOBaHUE KYJIBTYPHI
3II0POBbSI, TPYAOBOC BOCITUTAHUC
1 nipoeccuoHaIbHOE
camooIIpe/ieNieHue,
9KOJIOrMYECKOE BOCITUTAHHE.
(DopmuporaHme
IIeHHOCTHOTO OTHOIIIEHUS K
0TEeYEeCTBEHHOMY
KYJBTYPHOMY,
UCTOPUYIECKOMY ¥ HAYIHOMY
HacJIeTNI0, TIOHUMAaHU S
3HAYEHUS XUMUIECKOH
HAaYKH B JKU3HU
COBPEMEHHOTO 00IIIeCTBa,
CIIOCOOHOCTHU BJIAETh
JIOCTOBEPHOIT mHQOopMAaITHei 0
HEepPeIOBHIX JIOCTHKEHUSIX U
OTKPBITUAX MUPOBOM U
0TeYeCTBEHHOU XUMMUH,
3aMHTEPECOBAHHOCTHU B
HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U
obmrectBa.Oco3Hanue
[EJIOCTHOCTH MTPUPOJIBI.
Oco3HaHMe TENTOCTHOCTH
reorpauyecKoil cpepl.
®opMupoBaTh MOTHBAIUIO K
1IeJIEHaNPaBJICHHON
MTO3HABATEIHHOMN JEATENbHOCTH,
OCO3HAHHOE, YBAXUTEIHHOE 1
IoOpoXKenaTeIbHOS OTHOIIICHUE
K JPyroMy dYeloBeKY, ero
MHEHHIO, MHPOBO33PEHHIO.
Hcnonp3oBaTh mpuoOpeTeHHbIE
3HAHWS 1 yMEHUS B
MPAKTHIECKON JAeITeThbHOCTH H
MTOBCETHEBHON KU3HU IS
OOBSICHEHHUS SIBIICHUH B OBITY U
Ha TIPOU3BOJICTBE)
I'paxxnanckoe,
MaTPUOTHYECKOE, TYXOBHO-
HPaBCTBEHHOE, IICHHOCTH
HAy4YHOTO TIO3HAHUS, (PU3NUYECKOe
BOCTIMTaHuE U (popMUpOBaHUE
KYJIBTYPHI 3JI0POBBSI, TPYIOBOE
BOCIIUTAHUE H
npog)eCCHOHATBHOE
camoomnpeieNieHue,
9KOJIOTUYECKOE BOCITUTAHHE.
(DopmupoBaTh IEIOCTHOE
MHUPOBO33pEHUE,



Hroro:

102

YTJIIEBOIEI,
BUTaMHHBL OIHCHIBAThH
XUMHYECKHE PEaKIUH,
JIeKAIe B OCHOBE
TTOJTyYCHUS M3y4aeMbIX
BEIIECTB.
Knaccuduimponats u
XapaKTepHU30BaTh IMHIIEBHIC
JI00aBKHU.
IIpomaranaupoBaTh
3I0pOBEIi 00pa3

>ku3Hu. Mcionb3oBaTh
MOJTyYEHHbIE 3HAHUS [IPU
MPUMEHEHHMH Pa3InYHBIX
BEIIECTB B OBITY.
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COOTBETCTBYIOIIIEE
COBPEMEHHOMY YPOBHIO
pa3BuTus Hayku. [IpoBoauTh
CaMOCTOSTENbHBIN TOUCK
XMUMUYECKOH HHPOpMAIIH C
WCIIOJb30BAHUEM PA3JINYHBIX
WCTOYHHUKOB (Hay4HO-
TIOMYJISIPHBIX U3/1aHuil,
KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UnTepHeTa);
Hcnons30Bath NpuoOpeTeHHbIE
3HAaHUA U YMEHHUS B
MIPAKTUYECKON JIEATENBHOCTH
IUIs: OOBSICHEHUS] XUMHUYECKUX
SIBJIEHU U, IPOUCXOJSAIIME Ha
MIPOU3BO/ICTBE; IKOJIOTHIECKU
TPaMOTHOTO MTOBEIEHUS B
OKpY’KaroIleil cpesie; OlleHKH
BITUSTHUS] XUMHYECKOTO
3arpsA3HEHUS] OKPYKAOIIEH
Cpebl Ha OpraHu3M YeJIoBeKa U
JIPyTH€ )KUBBIE OPTaHU3MBEI; ,
YMEHHE OKa3bIBaTh MEPBYIO
MTOMOIIIb TIPH O’KOTaX M TPaBMax,
CBSA3aHHBIX C PEaKTUBAMH H
1a60paTOPHBIM 000PY/TOBAHHUEM,
KPUTHYECKOU OLEHKH
JIOCTOBEPHOCTH XMMUUYECKON
uH(OpMAIIUH, TTOCTYAOICH 13
Pa3HBIX HCTOYHHKOB.
BocnuteiBath poccuiickyro
IFPAXKJIAHCKYH0 HIACHTUYHOCTD:
MMaTPHUOTHU3M, JTIOOOBE U
yBakeHue Kk OTeyecTBy, YyBCTBO
TOPAOCTU 32 OTEYECTBEHHYIO

HAYKy.)
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