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1. ITACITIOPT ITPOI'PAMMBI

O/1.01.11 Xumus (0a30BbIii YPOBEHD)

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

[IporpamMma sBISIeTCST YacThIO OCHOBHOH MpPOQecCHOHANBHONH 00pa3oBaTeIbHOM
nporpammsel B cooTBeTcTBHH ¢ PI'OC mo cnenmansaocTr CITO 54.02.02 JlekopatuBHO-
IIPUKIIATHOE UCKYCCTBO U HApOJHBIE IPOMBICIIBI (110 BUJIaM)
1.2. Mecto npeamera B crpykrype IIIICC3

[Ipenmer sBisercst yacthio OOmIeoOpazoBarenpHOro yaeoHoro nukia (OYI[.00)

1.3. lesan 1 3aga4n y4eOHOro npeaMera— TpedoBaHMs K pe3yJibTaTaM OCBOCHHUSI y4eOHOro
npeaMeTa:

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOEHHUS OO0YYarOIIMMHCS
porpaMM CpeaHero oobmiero obpazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuHo-MeTonnyeckoil OCHOBOM il pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
MPOrpaMM CpeTHEro 00IIero 0Opa3oBaHus SABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B cooTBercTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS INpeaMmeTa «XHUMHs» Ha YPOBHE CpEJHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIHUE:

OCO3HAaHHC O6y‘~IaIOH_[I/IMI/IC$I pOCCHfICKOfI FpaH(ﬂaHCKOﬁ HACHTUYHOCTH — T'OTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIbBHOCTU U CAMOOIIPCACIICHULO,

HaJIn4Yuc MOTHBAIIUH K O6y‘{eHI/II-O;

I[eJICHANPAaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KJIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIMIA 6a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsS PYKOBOJICTBOBATHCS B CBOEH NESATEIHHOCTH
[IEHHOCTHO-CMBICJIOBEIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0pa3oBaHus;

HAJINYUC NPaBOCO3HAHUA 9KOJIOTUYECKOM KYJIbTYPBI H CIIOCOOHOCTH CTaBHUTh ocim u
CTPOUTDH KU3HCHHBIC IJIaHBI.

JImaHOCTHBIE pE3yibTaTbl OCBOCHHUA IPEIAMETA «X MU JOCTHUTalOTCd B CAHMHCTBEC
yqe6H0171 U BOCIUTATEIIbHOM ACATCIIBHOCTU B  COOTBETCTBUM C TYMAHHUCTUYCCKUMHU,
COOUOKYJIBTYPHBIMH, AYXOBHO-HPABCTBCHHBIMKU HCHHOCTAMHU W HACATaMH pOCCHﬁCKOFO
TpaXxJ1aHCKOT'O O6H.[CCTB3., IIPUHATBIMU B O6H_ICCTBC HOpMaMu U IIpaBUJIaMU IMOBCACHMU,
CHOCO6CTBYIOH_II/IMI/I mnmponeccaM CaMOITIO3HaHUA, CaMOpPa3BUTHUA U HPAaBCTBCHHOT'O CTAHOBJICHUA
JIUYHOCTH O6y‘IB.IOIJ.IHXC§I.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHS IMpeaMeTa «XUMHUS» OTpaXkaroT cHOpMUPOBAHHOCTD
OMbITa TO3HABATEIBHOM M MPAKTHUYECKOW JEATEIbHOCTH OOYYalOMMXCS 10 pealu3alnuu

IIPUHATBIX B O6H.[€CTB€ I_[eHHOCTef/'I, B TOM YHMCJIC B 4aCTH:

1) rpaKIaHCKOro BOCUTAHMS:



OCO3HaHUS O0YYAIOUIUMUCS CBOMX KOHCTHUTYI[MOHHBIX IIPaB U 00s13aHHOCTEH, YBaKEHUSI K
3aKOHY U MPaBOIMOPSIIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax W TpaBWIaX MEXKJIWYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATEIBLHOCTH MPHU CO3/IaHUH y4EOHBIX MPOEKTOB,
pelIeHnH y4yeOHBIX M [T03HABATENIbHBIX 337124, BBINOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH ITOHUMATh U IIPUHHUMATb MOTHBbI, HAMCPCHUS, JIOTUKY U apryMCHTBI APYIrUux
IIpU aHaJIU3€ Pa3IMYHbIX BUIOB yqe6H0171 JACATCIIBHOCTH,

2) NATPHOTHYECKOTO BOCTTUTAHUS:

LEHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIEOUI0 OTE€YECTBEHHOMU
XHMHH;

YBAXXCHHUA K HNPOHCCCY TBOPUCCTBA B obnactu TCOpPHUHU U MNPAKTHYCCKOI'O IMPUMCHCHUA
XUMHHU, OCO3HAHUA TOTO, YTO AJOCTHIKCHHUA HAYKH €CTb PE3YyJIbTAaT JJIMTCIBbHBIX Ha6JHOI[€HI/If/'I,

KPOMIOTJIMBLIX SKCIICPUMCHTAJIbHBIX ITIOMCKOB, IIOCTOSAHHOI'O TPpYyJda y‘IéHHX H IIPAKTUKOB;

UHTEpeca M II03HABAaTEIbHBIX MOTHUBOB B IIOJIYYCHUU U IIOCIEAYIOLIEM aHaJIU3e
MH(pOpPMaLIHU O MEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO MOBE/ICHHSI;

CIIOCOOHOCTH  OIICHMBATh CHUTYallMd, CBS3aHHBIE C XHUMHUYECKUMHU  SIBICHUSIMH,
¥ TMPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;

T'OTOBHOCTH OILICHUBATb CBOE MOBCACHNUEC H TOCTYIIKH CBOUX TOBapI/IH_Ieﬁ C HOSI/II_[I/IP’I
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM M OCO3HAHUEC HOCJIGI[CTBI/Iﬁ OTUX MMOCTYIIKOB,

4) popMHUPOBAHMS KYJIbTYPbI 310POBbSI:

ITOHHUMAaHHA HCHHOCTCﬁ 3A0pOBOTO U 0e30I1acHOro 06pa3a JKH3HHU, HCO6XO,Z[I/IMOCTI/I
OTBETCTBECHHOI'O OTHOIIICHUSA K CO6CTBCHHOMy q)HSquCKOMy " IICUXUYCCKOMY 310POBbIO;

cobOmoieHnst TpaBuyl 0€30MMacHOTO OOpaIIeHHs] ¢ BEMIECTBAMH B OBITY, MOBCEIHEBHOU
J)KU3HU U B TPYAOBOU JAEATEIBHOCTH;

MNOHUMAaHHA TCHHOCTHU IIpaBUJlI HWHAWUBUAYAJIBHOTO W KOJUICKTUBHOI'O 0e30I1acHOro
MOBCACHHS B CUTYyALIUAX, YTPOKAOIINX 3TI0POBbIO U JKU3HU J'IIOI[CI‘/’I;

OCO3HAHMS TOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS aAJKOTOJIA,
HAapKOTUKOB, KypeHUs);

5) TPy10BOT'0 BOCIIMTAHMS:



KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘le6HO'HCCHeI[OBaTeHBCKOI>'I JCATCIIBHOCTH,
O6H.ICCTB€HHO HOHCSHOP'I, TBOp‘IeCKOﬁ H APpYyrux BUJax ACATCIbHOCTHU,

YCTAaHOBKM HAa aKTHBHOE Y4YacTUE B PEIICHUU MPAKTUUYECKUX 3a7ad COIHAIbHOMN
HaIPaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPO(eccuil pasiMyHOTO poja, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla ¥ pe3yibTaTaM TPYAOBOil 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHAMBUIYAIbHOM TpaeKTOpUH 0Opa30BaHUs,
Oyayuied mpodeccuy U peain3alui COOCTBEHHBIX YKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB M MOTpeOHOCTEH 00IIeCTBa;

6) 9K0JIOrH4€eCKOT0 BOCTUTAHUS

IKOJIOTHYECKH IEJIECO00Pa3HOr0 OTHOMICHHS K MPHUPOJE, KaK HCTOYHUKY CYIIICCTBOBAHHUS
JKHM3HH Ha 3eMIIE;

IMOHUMAaHUS TJ100aJIbHOTO XapakTepa 3KOJOTHYCCKUX HpO6JIeM, BIIMSAHHA SKOHOMMHYCCKUX
MpoucCCOB HA COCTOSAHHUEC HpHpO,Z[HOfI u COHH&HBHOﬁ CpCabIl;

OCO3HaHHA H€O6XOI[I/IMOCTI/I HUCMOJIb30BAHUS JOCTHIXKCHUM XMUMHUU JJIsI peIcHusA BOIIPOCOB
PparoOHaJIbHOI'O NPHUPOAOIIOJIb30BAHUAA,

AKTHUBHOTO HENPUATHSA JCUCTBUM, NPHHOCSIIIMX BPEA OKPYKAKOLIEH NPUPOAHOU cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONPUATHBIE KOJIOTMYECKHE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEHCTBUN U NPENOTBPALLATD UX;

HaJIU4¥sl PA3BUTOrO DKOJOTMYECKOIO0 MBIIIJIEHUS, DJKOJOTUYECKOU KYJIbTYpBI, OIbITA
JIEATEIbHOCTH  JKOJOTMYECKOM HAIpaBICHHOCTH, YMEHHMS PYKOBOJCTBOBATHCS HMH B
MI03HABATEIBbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHON MPAKTUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOSATH UAECOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(OpMUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHMMAaHUA CcHeNUGUKH XMMHUM KaK HayKd, OCO3HaHus €€ poiu B (HOpPMHUPOBAHHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHpE KaK O €JUHCTBE MPUPOJbI M YEIOBEKA, B IO3HAHWH IPUPOJHBIX 3aKOHOMEPHOCTEW H
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAUMMOCTH XHMHH JJISi COBPEMEHHON LMBUIU3AIMU: B €€
T'YMaHUCTHYECKON HAIpaBJICHHOCTH M Ba)XKHOW POJU B CO3JaHHM HOBOW 0a3bl MaTepHAIbHON
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHs YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOMW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecTeueHNH yCIOBUM YCTICIITHOTO TPYJa U AKOJIOTHYECKA KOM(DOPTHOM KU3HH KKIOTO YjIeHa
00111eCTBA;



€CTECTBCHHO-HAYYHON TI'DAaMOTHOCTH: IIOHMMAaHHUs CYIIHOCTH METOJOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHamM3a U OOBSCHEHMS SIBICHUI OKPYKAIOMIET0 MHUpa M MPOUCXOAAMIMX B HEM H3MEHEHHIA,
YMEHHU Jie7aTh 000CHOBAHHbIE 3aKJIIOUEHHsI HA OCHOBE Hay4YHbIX (DAKTOB M MMEIOLIMXCS IaHHBIX
C LEJNBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIFHO HCIIOJIb30BaTh XUMHYCCKUC 3HAHUS I pCHICHUSA HpOGJIeM
B pCAJIbHBIX ) XKU3HCHHBIX CUTYyallusAX,

HHTEPECA K ITO3HAHUIO 1 HCCHe,I[OBaTCHBCKOﬁ JCATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO U CamMO0OOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyAa B pa3IM4HbIX cdepax npodeccHoHaTbHON
NeSITETbHOCTH.

METAINPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe pe3yJbTaThl OCBOSHHS Y4EOHOTO TIpenMera «XUMHUsS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMXCS MEXKIUCHMIIMHAPHbIE
(MexXmpeMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAXKAIOLIME LEITOCTHOCTh HAYYHOH KapTUHBI MUpa
U creruuKy METOJ0B TIO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBIEHUE, MpOLecc, CUCTeMa, HAyyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIE0BaHNE, HAOIIOIEHUE, U3MEPEHNUE, IKCIIEPUMEHT U JIpyTHe);

YHHMBEpCaJbHble  yuyeOHblE  JeHCTBUS (mo3HaBaTeNbHEbIE, KOMMYHHMKaTUBHBIE,
peryiasaTuBHbIE), obecneunBaronie (opMHUpOBaHHE (YHKLIMOHAIBHOM TI'pPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaromuXcs;

CIIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ MCIOJIb30BaThb  OCBOEHHBIE  MEKIUCIUILUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS M YHUBEpCaJbHbIE ydeOHbIE ACHCTBUS B TMO3HABATENbHOU U

COIIMAIBLHOM IIPAaKTUKC.

MeTaHpe,Z[MCTHLIC PE3YJbTAaThl OTPAKAKOT OBJIAACHUC YHHUBCPCAJIIbHBIMU yqe6HLIMI/I
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMHA }IeﬁCTBHﬂMH.

OB.HalIeHI/le YHUBEPCAJIBbHBIMHA y‘lCﬁHLIMI/l Mmo3HaBaTECJIbHbBIMU I[BﬁCTBP[SIMP[:
1) 6a3oBble JJOorMUYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W  aKTyalU3UpOBaTh MpoOJIeMy, BCECTOpPOHHE €&
paccMaTpUBaTh;

OnpeaAcIsAITh LCIIN ACATCIbHOCTHU, 3adaBas IapaMETpbl W KPUTCPHUU HUX JOCTUKCHMHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LICIISAMU;



HCIIOJIB30BAaTh IIPpU OCBOCHHUU 3HAHWI HpI/IéMBI JJOTHYECKOT'0O MBINIJICHUS — BBIACIATH
XapaKTECPHBIC IIPHU3HAKU MOHATUH U yCTaHaBJIMBATb HUX B3aHMMOCBA3b, HCIIOJIb30BATb
COOTBCTCTBYHOIINEC MOHATHUA IJIA 00BSICHCHUS OTACIBbHBIX (baKTOB n HBHGHHﬁ;

BLI6I/IpaTb OCHOBAaHHA U KPUTCPUU IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I BCIICCTB U XUMHNYCCKUX peaKHHﬁ;
YCTaHaBJIMBATb NPUYUHHO-CJICACTBCHHLIC CBA3U MCKAY N3YUACMbIMU SABJICHUSMU,

CTPOUTL JIOTMYCCKUC PACCYKICHUA (I/IH[[yKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHaJIOI‘I/II/I),
BBIABJIATH 3aKOHOMCPHOCTU U IMPOTHBOPCYHA B paCCMAaTpUBACMbIX SABJICHUSX, (bOpMy.HI/IpOBaTB
BbIBOAbI U 3aKJIIFOUYCHMUS,

IPUMEHSATh B MPOLECCE MO3HAHMS, MCIIOJIb3YeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GOopMyna, YypaBHEHHE XHUMHUYECKOM peakuuu — NpU pPELIeHUH Y4eOHbIX
IIO3HABATEJIBHBIX W INPAKTHUYECKUX 3a]ad, INPUMEHATh HAa3BAaHHBIE MOJEIIBHBIC IIPEICTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIU.

2) 0a30BbIe HCCJIeI0BaTEIbCKHE 1eHCTBUS:
BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMS BEIIECTB M XUMUYECKUX PEAKIIHil;

dbopMmynupoBaTh €AW W 3aJa4d  UCCJIEIOBAHMS, HCIIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1151 GOPMHUPOBAHUSI TUTIOTE3BI TI0 MMPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXICHUH;

BJIQ/IETh HaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS M IPOBEJEHUS YYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOII0aTh 32 XOJO0M IpOIlecca, CaMOCTOSTENbHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOLIEHHS U BbBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETAaHHOM
pabore;

pPUOOpPETaTh OMNBIT YYEHWYECKOW HCCIEN0BATENbCKOM M IMPOEKTHOM J1€ATEIbHOCTH,
IPOSBIISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pELIeHUs
MIPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB [TO3HAHMUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHUKAX HHGpOpMAMU  (HAYYHO-TIOMYJIApHAs
auTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIpaBOYHble Tmocobus, pecypcel MHTepHeTa),
aHaTM3UpPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OILICHUBATH €€ JOCTOBEPHOCTh U HENPOTHBOPEUUBOCT;

dbopMynupoBaTh 3ampochl U TMPUMEHSATh pPa3IUYHbIE METOJbl TpPU TOUCKE U OTOOpe
uH(pOopMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpPETaTh OMBIT UCMOIb30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (pOopMy mpeacTaBieHuss UH(GOpMAUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);



UCTIONIb30BAaTh HAYYHBIM S3bIK B Ka4yecTBE CpeICTBa NpH paboTe C XUMHUYECKOH
uHpOpMaMeil: NPUMEHSATh MEXIpeaMeTHbe ((pU3MYecKne W MaTeMaTHYeCKHe) 3HaKd |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

HUCIIOJB30BaTh H Hpe06pa30131,113aTL 3HAKOBO-CUMBOJIMYCCKHUEC CpPCACTBA HAIJIAAHOCTH.

OBJIaIIeHﬂe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHA I[eﬁCTBHﬂMH:

3a/J1aBaTh ~ BOIIPOCHl [0  CYIIECTBY  OOCYKJaeMOM TeMbl B  XOJ€ JAHaliora
W/WIM JUCKYCCHUHU, BBICKAa3bIBaTh WJEH, (POPMYIHpOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIIBHO
BBITIOJIHEHUS MIPEJIJIOKEHHOMN 3a/1a4u;

BBICTYIIAaTh C TIPE3CHTAlMCH pPEe3yJIbTaTOB I[MO3HABATEIHHOW ACSITEIHLHOCTH, MOTYYCHHBIX
CaMOCTOSITCJIbHO HWJIM COBMECTHO CO CBEPCTHHKAMH MPU  BBIIOJHCHHUH XHMHYECKOIO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCIICOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3aiuu y4eOHOTO IIPOEKTa u bopmyIHpoBaTh BBIBO/IBI
o pe3yJbTaTaM MPOBEACHHBIX HCCICOBAHMIA ITyTEM COTJIACOBAaHUS TIO3UIMA B  XOJE
o0cyxeHusI 1 0OMEHa MHEHUSIMHU.

OB.]IaIIeHI/le YHuBEpCaAJIbHBIMHU PEryJasaTUBHBIMUA I[EﬁCTBPIHMH:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIATh CBOI II03HABATEIIBHYIO JESITEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBAThH
npeyiaraéMplii alropyuT™M JAEUCTBUN NPU BHIIOJHEHUM Y4E€OHBIX M HCCIIEIOBATENIbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(PEeKTUBHBIN CIIOCOO MX pPelIeHHs C YYETOM MOJy4yeHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYHICCTBJIATE CaAMOKOHTPOJIb CBOCH JCATEIBHOCTH Ha OCHOBE caMoOaHalu3a W
CaMOOILICHKH.

IMPEJIMETHBIE PE3YJIBTATbBI
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudecKasi XUMUs» OTPaXaroT:

c(hOpMUPOBAHHOCTDH MPEICTABIICHUN 0 XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYIHOM
KapTUHBI MHpA, POJTU XHUMHUH B TO3HAHUU SIBJICHUHA TPUPOJBI, B (GOPMHUPOBAHUH MBIIUICHHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJAMMOW ISl PEIICHUS
MPAKTUYECKUX 3a7ad M IKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUYECKHUI JIEMEHT, aTOM, dJICKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKash CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEJIET,
GyHKIIMOHATBHAS TPYMIMa, pauKan, H30MEpHUs, W30MEpbl, TOMOJIOTHMYECKUN pPsil, TOMOJIOTH,
YIJIEBOIOPOAbI, KHCIOPOA U a30TCOJEpKalINe COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BCHO, BLICOKOMOJICKYJISIPHBIC COG,Z[I/IHGHI/I}I); TCOPHUU U 3aKOHBI (T@OpI/ISI CTPOCHUA OPraHUYICCKHUX
BemecTB A. M. ByriepoBa, 3akoH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYCCKUN SI3BIK XUMHUHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMC B OCHOBC ITOHUMAHUA
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,



COCTaBC, MOJTYYCHUHU U 0C30IMaCHOM HCITOJIb30BAaHUH BaXKHEHUIIIHNX OpraHu4YCCKUX BCIICCTB B 6BITy
n HpaKTquCKOﬁ JCATCIBHOCTH YCIIOBCKA,

c(OpMUPOBAHHOCTh YMEHUU BBISBJIATH XapaKTEpHbIE MPU3HAKU MOHATUN, YCTAaHABIMBATh
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHS MPU OMUCAHUU COCTAaBa, CTPOCHUS U
MPEeBpaLCHUI OPraHUYeCKUX COCTUHEHUII;

Cc(OPMHPOBAHHOCTE YMEHHM HCIOIb30BaTh XUMHMUYECKYIO CHUMBOJIMKY JJIi COCTABIICHMS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYII OPraHUYECKUX BEIIECTB
Y YPaBHEHU! XMMHUYECKHX pEaKLUi, NU3rOTAaBJIMBAaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WIUTIOCTPALIMK UX XMMHUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHaBIMBAaTh PUHAAICKHOCTh U3YUYEHHBIX OPIaHUYECKUX
BEIIECTB IO HUX COCTaBYy M CTPOCHHIO K ONpPEAeNEHHOMY KIacCy/TpylIe COeIuHEHUH
(YriaeBoJopozpbl, KHCIOPOJ M a30TCOJACpXKAllUe  COCIMHEHMs, BBICOKOMOJIEKYISIPHbIE
COEMHEHMs), JaBaThb UM Ha3BaHus 1o cucrematnueckoi HomeHkiarype (IUPAC), a takxke
IPUBOANUTH TPUBHAJbHBIE HA3BAaHHUS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITHJICH, HPOINMUJIEH,
alleTUJICH, JSTHJICHIJIHMKONb, TIHLIEPHUH, (EeHON, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasi KUCIIOTa, OJIEMHOBAsl KUCIIOTA, CTEApUHOBAas KUCIOTA, INI0KO03a, (QPyKTO3a,
KpaxMall, 1IeJUII0JI034, TIIHULHH);

c(hOPMUPOBAHHOCTh YMEHHUSI OMPEIEIATh BUIbI XUMHUYECKON CBS3M B OPraHUYECKHUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHSI HMPUMEHSTHh IOJOXKEHUS TEOPUU CTPOCHMS OpPraHMYECKUX
BeuiecTB A. M. bytiiepoBa /i 00BsICHEHUS 3aBUCMMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (UIHYECKUE W
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KIACCOB OPraHMYECKHUX BEIECTB
(meTan, 2TaH, STWIEH, MNPOMWIEH, aleTwieH, Oyraauen-1,3, metunOyragueHn-1,3, OeHszo,
METaHOJ, ATaHOJ, YTUIECHTINKOIb, TIUIEPUH, (EHON, aleTalbIeru, MypaBbUHAsS U YKCYCHas
KHCITIOTBI, TJIOKO3a, Kpaxmall, IeJUTI0I03a, AMHHOYKCYCHAas KHCIIOTa), HWJUTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XHUMHUYECKUX pPEaKIHid ¢
HCIIOJTb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

C(OPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HWCTOYHHKH YTIEBOJAOPOIHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEPepabOTKM M MPAKTUUYECKOE MPUMEHEHHE
MPOJTYKTOB NIEPEPaOOTKH;

c(OpMUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIYMCICHUS [0 XMMHUYECKHM YPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOJYKTa PEAKIMU IO H3BECTHBIM
macce, 00BEMY, KOJINYECTBY OJTHOTO u3 MCXOIHBIX BEIIECTB
WM MIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHHK 00 OCHOBHBIX METO/aX HAy4YHOTO
MO3HAHUSI, MCIOJb3yeMbIX B XHMHUM MPU HM3YUYEHUH BEUIECTB MU XHUMHUYECKUX SIBIICHUMU
(mabmroieHne, W3MEpeHUe, OKCICPUMEHT, MOJICIUPOBAHKE), HCIOIB30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl MPUHSTHS PEIICHUM B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;



c(hOpMUPOBAHHOCTh YMEHHUW COOJIOATh TPaBUiIa MOJIH30BAHUS XUMUYECKON TOCYAOU U
n1abopaTopHbIM 000pyIOBaHUEM, a TAKXKe MpaBuiia o0OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
HHCTPYKLIUSAMU 110 BBIIIOJITHCHUIO Ha60paT0prIX XUMHNYCCKHX OIIBITOB;

c()OPMUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBINOJHATh XUMHUYECKHA OSKCIICPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U U3YYCHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPraHMYECKUX BEIIECTB, JCHATypalus OCIKOB IpH
HarpeBaHUU, I[BETHbIC PEAKIMU OEJIKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpaleHNH C BEIIECTBAMH M JIAOOPATOPHBIM 00OpPYIOBaHHEM, MPEACTABIATH PE3YJIbTaThl
XUMHYECKOT0 HJKCrIepuMeHTa B (opMe 3alucu YpaBHEHHH COOTBETCTBYIOIIUX peakuil u
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHAIM3UPOBATh XHMMHUYECKYI0O HH(OpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U ApYrux);

c(OPMHPOBAHHOCTh yMEHHUH COOIIOAATh MpaBWJIa SKOJIOIMYECKH LEJIeCO00pa3HOro
HOBEJICHU B OBITY M TPYJOBOH JEATEIBHOCTH B LENSAX COXPAHEHUS CBOErO 370POBbS U
OKpPY’KaIOIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTh BO3JEHCTBHS HA JKUBBIE OPraHU3MBI
ONpEACIEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbici mnokaszarens [I/IK, moscHaTe Ha
IpUMEpax CIoCOObl YMEHBIICHUSI U TMPEAOTBPAIICHUSI UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M
YeJI0BEKa;

JUIA 06yqafonmxc>1 C OIpaHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBBA. YMCHHUC IIPHUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaXx IMO3HAaHHWA BEIIECTB U XUMHUYCCKUX HBJIGHI/II;'I;

JUIS CIIENBIX M CIa00BUAALIIMX O0YYarOIUXCs: YMEHUE HCII0JIb30BaTh PEIbe(h)HO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins n1s 3anucu Xxumuueckux Gopmy.

HpeI[MeTHBIe pe3yiibTaTbl OCBOCHUA KYypcCa «O6ma;1 U HCOpraHHUYCCKad XUMUID»
OTPaAXKaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHUIA: O XMMHUYECKOH COCTaBIIAIOLIEH eCTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpA, POJM XHWMHUHU B IO3HAHUHU SIBICHUN NpPUPOIbI, B (POpMHpPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelIeHNs MpPaKTUYECKHX 3aad M D3KOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHMS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpENE;

BJIAJICHUE CHUCTEMOM XUMHUYECKUMX 3HAHUM, KOTOpAas BKIIOYAET: OCHOBOIOJIATAIOIIUE
MOHATHUS (XMMHUYECKHH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTh, AIIEKTPOOTPHUIIATEIHHOCTh, CTEMEHBb
OKUCTICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, MeETaJUINYecKasi, BOJOPOJIHAS),
KPUCTAJUIMYECKAss  pPELIETKA, THUIBI XUMHMYECKHX  PEaKUud, pacTBOp, DJIEKTPOIUTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOJUTHYECKAs TUCCOLUAINSA, OKUCIUTEIb, BOCCTAHOBHUTENIb, CKOPOCTH
XUMUYECKOW  peakIM, XHWMHYECKO€ pPABHOBECHE); TEOPUM M  3aKOHBI  (TEOpHst
ANEKTPOJIUTUYECKON Aucconmanuu, nepuoanueckuid 3akoH JI. M. MenneneeBa, 3akoH
COXpAaHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS DHEPTHH MPU XHUMUYECKHUX
peakuusix), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XHUMHUH, MHPOBO33PEHUECKHE 3HAHMS,
JIe)KalMe B OCHOBE IIOHMMAaHUS MPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SIBIICHUH,
(dakTosorMUecKre CBEJCHUS O CBOWCTBAX, COCTaBE, MOTYYCHUH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEUIIINX HEOPTAaHUYECKUX BEIICCTB B OBITY M MIPAKTUICCKOMN JACSATEIHPHOCTH YEIIOBEKA,;
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c(OPMHPOBAHHOCTb YMEHUH BBIABIATH XapaKTEpHbIE MPU3HAKY MOHATUMN, YCTaHABIUBAThH
UX B3aHMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOILME IOHATHSA IPU ONHMCAHUM HEOPraHMYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHM HCIONB30BaTh XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS
dopMyn BelIECTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMAaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BELIECTB (yrapHblil ras,
YIJIEKUCTIBIA ra3, aMMUak, rameéHas M3BeCTb, HEral€Has W3BECTb, IUTbEBAs COJa, HMUPUT U

Apyrue);

c(OpPMHPOBAHHOCTh YMEHUN ONPENENATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMHUECKUX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBSI3U (KOBAJICHTHAs, HMOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUMHEHMSIX, TUIl KPUCTAIIIMYECKONW PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYyJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJJICKHOCTh HEOPTAaHUYECKUX BEIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (MPOCTHIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE TUAPOKCUIBI, COJH);

cOPMHPOBAHHOCTh ~ YMEHHUH  PAaCKphIBaTh CMBICH  IepUOAMYecKoro 3akoHa [Jl.
W. MenneneeBa ¥ JIEMOHCTPUPOBATh €r0 CHCTEMATHU3HMPYIOUIYIO, OOBSICHUTEIBHYIO U
HIPOTHOCTUYECKYIO (PYHKIINY;

cOPMHPOBAHHOCTh ~ YMEHHHM  XapakTepu3oBaTb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMUYECKUX 3J1eMEHTOB /Jl.
. MenaeneeBa, UCIONb3Ysl MOHATHS «S-, P-, O-2JE€KTPOHHBIC OPOUTANIN», «IHEPreTHYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMUMHUYECKHUX JJIEMEHTOB M MX
COCIMHEHUN 10 mepuojam u rpynmnaM Ileproandeckoil CUCTEMBI XMMHUYECKUX JJIEMEHTOB /.
N. Menneneena;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) O0IIME XUMUYECKUE CBOIICTBA
HEOPraHMYECKUX BEIECTB Pa3IUYHbIX KJIACCOB, MOJTBEP)KJIaTh CYIIECTBOBAHWE T'€HETUUYECKOU
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMU C IIOMOINBIO YpPAaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATh XMUMHUYECKHUE PEAKIUH MO Pa3IHMuHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolMx BeIIeCTB, TeIoBoMy 3¢ dekTy peaxiuu,
M3MEHEHUIO CTENIeHEeN OKHCIIeHMsI 3JIEMEHTOB, 0OpaTUMOCTH PEaKIuy, Y4acTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHHS PEAKIIUN PA3TUIHBIX THIIOB, MTOJTHBIC
U COKpalEHHBIC YpaBHEHUS pEaklUii MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHS, MPU KOTOPBIX ITU
peaKkuuu UayT A0 KOHIIA;

C(I)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ MMpOBOAUTL PCAKIUH, IMOATBCPKIAAOIINC KaueCTBEHHBIN
COCTaB pa3jIMYHBIX HEOPTraHUMYCCKUX BCIICCTB, PpacClioO3HaBaTb OIBITHBIM HyTéM HMOHBI,

IIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX BEILECTB;

C(I)OpMI/IpOBaHHOCTB yMCHI/II\/’I PaCKpbIBaTh CYHIHOCTHb OKHCIIMTCIBHO-BOCCTAHOBUTCIIBHBIX
pEaKIHii TOCPECTBOM COCTABIICHHSI AIEKTPOHHOTO OajlaHca 3TUX PEaKIIHiA;
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c(OPMHPOBAHHOCTb YMEHUIl OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peakIiiu OT
pasnyHbIX (PAKTOPOB; XapakKTep CMEIEHUs XUMHUYECKOTrO0 paBHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUI XapaKTEPH30BATh XUMHUUECKHE MPOIIECCHI, JISKAITNE B OCHOBE
MPOMBIIIJICHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takke C(HOpPMUPOBAHHOCTh
MPEJCTaBICHUA 00 OOIMX HAyYHBIX MPHUHIIUIAX M IKOJOTHYECKUX MPoOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS C HCIOJIB30BAHUEM MOHSITHS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B NPU XHUMHYECKHX
peakusax, Macchbl BEIIEeCTBAa WK 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEILlECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOrO 3PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'II-O,I[aTI> I[IpaBujia I1OJIB30BaAHUS XUMHUYECKOU HOCYI[Oﬁ u
J'Ia60paTOpHI>IM O60py,HOBaHI/IeM, d TaKXKC ITIpaBuJjia O6paH_IeHI/I$I C BCICCTBaAaMU B COOTBCTCTBHU C
HHCTPYKIUSAMU 110 BBIITIOJIHCHHUIO na60paT0prlx XUMHUYCCKUX OIIBITOB,

Cq)OpMHpOBaHHOCTb YMGHI/Iﬁ IJIAHUPOBATb U BBIIIOJIHATH XUMHYECKHI OKCIICPUMCHT
(pa3nmoXkeHne TEpOKCHIa BOJOpPOJa B NPUCYTCTBUM KaTalIM3aTOpa, OMNPEACICHHE CpeIbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCAILHOTO MHINKATOPA, BIMSIHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PeaKUUH HMOHHOTO OOMEHa, KauyeCTBEHHbBIC PEaKIMH Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHMSI, PEIICHUE IKCIICPUMEHTATBHBIX
3agad nmo TeMam «Metamuib» U «HemeTauib») B COOTBETCTBUM C TpaBWIAMH TEXHHUKH
0€30MacHOCTH MpU 00pallleHNH C BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHUEM, NPEACTABIAThH
pe3yibTaThl XMMHYECKOTO SKCIIepUMEHTa B (opMe 3aluCH YPaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUPOBATH BBIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMaIHIO,
MOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCcOBOM KOMMYHMKauuu, WHTepHET u

JPYTHX);

c(OpMUPOBAHHOCTh YMEHUN COOJIOAaTh IpaBWiIa HKOJOTHYECKH 1e€JIeco00pa3HOro
MOBEJICHUsI B OBITY M TPYJIOBOM NEATEIBHOCTH B IENIAX COXPAHEHHS CBOETO 3/I0POBBS U
OKpYKarollle MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTH BO3JECHCTBHUS HA KUBBIE OPraHU3MBI
OTpeNIeIEHHBIX BEIIECTB, TOHUMAsi cMbIci Tokaszarens [1JIK, mosicHaATh Ha mpuMepax CrocoObI
YMEHBUIEHUS U MPEAOTBPALIEHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKa;

JJIsA 06yqa101unxc51 C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBBA: YMCHHUC INPHUMCHATH
3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HaHH BEIIECTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUTSL CIIETIBIX M CITA00BHAAIINX OOYJAIONTUXCS: YMEHUE UCIIOIh30BaATh PElbeHO-TOUCTHYIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anucu xumMmudeckux Gopmys.

DopMuUpyeMble KOMIIETEHIIUN:

OK 10. UWcnone3oBaTh yMEHHUS W 3HaHUS YYE€OHBIX JUCHUIUIMH  (eaepaTbHOTO
rOCYyJapCTBEHHOTO  00pa3oBaTeIbHOrO CTaHAAapTa cpeaHero oOmero oOpa3oBaHUS B
npoecCuoHaNBHOM NeSTENbHOCTH.
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1.4. PexoMeHayeMoOe KOJIUYECTBO YACOB HA OCBOEHHE MPOrpaMMbl MpeAMeTa BKJIKYaeT
Yacel:

O6mwem paboueit mporpamMmsel — 53 vaca

B tom umce:

- JICKIIUU ¥ YPOKU — 36 4acoB

- camocTosiTenpHas pabora — 17 gacoB

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEJMETA
2.1. O0beM yueOHOT0 npeaMeTa U BUABI YUeOHOI padoThl

Bun yueGHOH paboThI O0bem yacoB
O0beM pabdoyeil IPOrpaMmbl 53
B TOM YHCJIC YaCHI
- 00s13aTeIbHON YacTH 00pa30BaTEILHOM MPOrPaMMBbI 53
- BApMATUBHON YacTH 00pa30BaTEIbHON IPOrpaMMbl 0
YyeGHasi Harpy3ka oGyyamwinerocss B padore ¢ npemnoaaBaresiem | 36
(Bcero)
B TOM YHCIIE:
- TEOPETHYECKUE M PAKTHUCCKHUE 3aHATHs (JIEKIMH, YPOKH) 27
- Tpo(eCCHOHATILHO OPHEHTUPOBAHHBIC 3aHATHUS -
- KOHTPOJIbHBIE PAOOTHI 4
- IPAKTUYECKHE PAOOTHI 5
CamocrosiTesibHas paboTa o0yuariierocs (Bcero) 17
B TOM YHUCIIE:
- caMoCTosITeNNbHAsl paboTa HaJl KypcoBoi paboTol (IPOEKTOM) -
- BBINOJIHEHUE WHAMBHUYaIbHOTO MPOEKTA -
- UHBIC BUJIBI CAMOCTOSITEIILHON paOOThI 17
Hrorosasi arrectanust B popme 1uddepeHpoBaHHOIO 3a4eTa B 4 ceMecTpe
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2.2. Conep:xaHue yueOHOT0 mpeaMeTa

OPI'AHUYECKASA XUMUA
Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHHU

IIpeamer OpraHUYEeCKON XUMUHU: eé BO3HUKHOBEHHE, pa3BuTHE u 3HAYECHUE
B IIOJIyYCHUHU HOBBIX BEIIECTB M MarepuaoB. Teopus CTpoeHus OpraHuyeckux coequHeHuil A. M. byriepoBa, €€ OCHOBHBIE ITOJIOKCHHUS.
CrpykTypHBIE (POPMYIIBI OPraHUYECKHX BEIIECTB. | 'OMOJIOTHs, H30MepHsl. XUMHUYECKasl CBA3b B OPraHMYECKHX COCAMHEHHSIX — OAMHAPHBIC U
KpaTHBIE CBSI3H.

Hpe,I[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(bI/IKaHI/II/I OpraHu4YCCKHUX BCHICCTB. HOMCHKHaTypa OpPraHu4CCKuXx COCJIMHEHU I (CI/ICTeMaTI/I‘leCKaSI) n
TPHUBHAJIbHBIC HA3BaAHU S BaKHCHIITNX HpeZ[CTaBHTCHCﬁ KJIACCOB OPTraHUYCCKHX BCIICCTB.

OKcIIepUMEHTAJIbHBIC METOJIbI HM3YYEHHUs] BEIISCTB M HMX HpPEBpallCHHM: O3HAKOMJICHUE C O6p33HaMI/I OpPraHu4YCCKuX BCLICCTB H
MarcprajiaMi Ha UX OCHOBC, MOJACIHMPOBAHNUEC MOJICKYJT OPraHMYCCKUX BCIICCTB, Ha6JIIOIICHI/IC U OonMCaHnuC NCMOHCTPAIIMOHHBIX OIIBITOB I1I0
MMPCBPAICHHUIO OPIraHUYCCKUX BCHICCTB IIPHU HAI'PCBAHWUHU (HHaBHeHI/Ie, O6YFJ'II/IBaHI/I€ nu FOpeHI/IC).

Yraesoaopoabl

AnkaHbl: cocTaB U CTPOCHUC, TOMOJIOTUYECKHUI pAA. MertaH u 3TaH — HpOCTeI\/'II_HI/Ie MNpEACTAaBUTCIIN AJIKAHOB! (1)I/I3I/I‘-ICCKI/IG U XUMHUYCCKHUC
CBOMCTBaA (peaKI_II/II/I 3aMCIICHUA U FOpeHI/I}I), HaXOXKXIACHUC B IPHUPOAC, MMOJTYYCHUEC U IIPUMCHCHHC.

AnKeHbI: cocTaB U CTPOCHHUC, TOMOJIOTHYECKUI pAA. OTUIIeH u IMMPOIUJICH — HpOCTeI\/'II_HI/Ie MNPEACTABUTCIIA AJIKCHOB: (1)I/I3I/I‘ICCKI/IC u
XUMHYSCKHE CBOMCTBA (peaKHI/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUSA, THApPATAlIUNA, OKUCJICHUA U HOHI/IMepI/ISaHI/II/I), MOJIYYCHHEC U TIPUMCHCHUC.

Ankanuensl: Oyranuen-1,3 u wmerunOyranueH-1,3: cTpoeHHe, BaKHEHIIME XUMHUUYECKHE CBOMCTBA (peakius MOJMMEpU3aIun).
[TonyyeHue CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U 0OCOOCHHOCTH CTPOCHUA, TOMOJIOTUYECKHUI pAA. AI_ICTI/IJ'ICH - HpOCTCI\/'IIJ_II/II\/'I MNpEACTAaBUTCIIb AJIKHWHOB: COCTaB, CTPOCHUC,
(I)I/I3I/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA (peaKI_II/II/I THAPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATAIUH, FOpCHI/ISI), MOJIYYCHHEC U ITPUMCHCHUC.
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Apenbl. benzoun: cocra, cTpoeHue, pu3NYECKUE M XMMHYECKHE CBOICTBa (peaklMM raJloTeHUPOBAHUS U HUTPOBAHMS), MOTYUCHHUE U
npuMeHnenue. Tonyon: cocmas, cmpoenue, usuyecKue u Xumuyeckue C80UCM8a (peakyuu 2alo2eHupo8aHus U HUMPOBAHUs), NOJYUEHUe U
npumenenue. TOKCUYHOCTb apeHOB. I 'eHeTHUecKast CBSI3b MEX/y YIJIEBOAOPOJaMU, IPUHAIEKALMME K Pa3JINYHBIM KJIaCCaM.

[TpupoaHble MCTOUYHUKHU YrieBoaoponoB. IIpupomusiii ra3 u nomytHble HedTsHbIe Ta3bl. Hedtb m e€ mpoucxoxknaenue. CriocoOb
nepepadoTKU HePTU: NEeperoHKa, KPeKUHr (TepMHUUYECKHM, KaTaJIuTH4ecKui), nupoaus. [IpoaykTel nepepaboTku HeTH, UX NPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOYKTHI €ro nepepadboTKy.

3KCHCDI/IMGHT2UIBHLIC METOJBI M3YUCHHUA BCUHICCTB M HMX HDCBDaHleHHﬁI O3HAaKOMJICHUEC C O6paSHaMI/I [j1acTMaccC, KaydykKoB W PC3UHBI,
KOJICKIINK ((HGQ)TB» u ((YFOJ'IL», MOZCIIMPOBAHUC MOJICKYJI YTJICBOAOPOAOB M TI'aJIOTCHOIIPOU3BOAHBIX, IIPOBCACHUC HDaKTHqCCKOﬁ Da6OTLI:
MMOJIYYCHHEC 3THJICHA U U3YUYCHHUEC €TO CBOICTB.

Pacuérhbie 3a1a4u.

Brruucnenus mo YpaBHCHUIO XHUMHYCCKOMN peaKknuu (MaCCBI, 06’béMa, KOJIMYCCTBA HCXOAHOTO BCHICCTBA HJIM IPOAYKTA PCAKIUU II0
N3BCCTHBIM MAcCCE, O6T)éMy, KOJIMYCCTBY OAHOI'O U3 UCXOAHBIX BEIICCTB WJIN IMTPOAYKTOB peaKHI/II/I).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHbIE OHOATOMHBIE CHUPTHI. METaHON M 3TAaHON: CTPOECHME, (PU3MUYECKHE M XMMHMUYECKHE CBOMCTBA (peakUUU C aKTUBHBIMU
MeTaJlJIaMH, rajJoreHOBOJAOPOIaMu, TOPEHKE), TpUMeHeHne. BonopoaHbie CBA3M MEXly MOJIEKyJIaMU CIIUPTOB. [leificTBHe MeTaHOIa U 3TaHoJIa
Ha OpPTraHu3M YEJIOBEKA.

MHoroaTomMHble CHOUPTHL. ODTHIEHIJIMKOAb W TJIMLEPUH: CTpOeHHe, (HU3NYEeCKHe M XHMHYECKHE CBOICTBa (B3aMMOJEHCTBHE CO
HIEJIOYHBIMM METaJlllaMHi, KaUeCTBEHHAasl peaklusi Ha MHOTOATOMHBIE CIUPTHI). [leficTBUe Ha opraHu3M yenoBeka. [IpuMeHeHue riaumnepruHa u
STUJICHTJIUKOJISL.

deHou: CTPOCHUC MOJICKYIJIbI, (I)I/ISI/I‘ICCKI/IG U XUMHYECKHE CBOMCTBA. TOKCUYHOCTD (I)CHOJ'Ia. HpI/IMCHCHI/Ie cbeHona.

AJIBI[CFI/IIU:I " KenoHbul. d)opMaan(eerL, aleTaJIbACTHU/: CTPOCHUC, (I)I/ISI/I‘-ICCKI/IC U XHMHYECKHE CBOMCTBa (peaKI_[I/II/I OKHCJICHHUA H
BOCCTAaHOBJICHHA, KAUCCTBCHHBIC peaKL{I/II/I), MOJIY4YCHHUEC U IIPUMCHCHUC.
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OI[HOOCHOBHBIG MpECaACIbHBIC Kap6OHOBBIe KHCJIOTHI. MypaBI)I/IHaH N YKCYCHasA KHUCJIOTBI: CTPOCHHC, (bI/ISI/I‘IeCKI/Ie 1 XUMUYECKHE CBOMCTBA
(CBOfICTBa, O6H_[I/Ie JJI1 KJIacCa KHCJIOT, pCaknus 3TepI/I(1)I/IKaHI/H/I), IMOJIYYCHHUEC W IIPUMCHCHHUC. CTeapI/IHOBaH N OJICMHOBAas KHCJIOTbhI KakK
MNpEACTAaBUTCIIN BBICIINX Kap60HOBLIX KHUCI0T. Mbla KaK COJIM BBICIINX Kap60HOBbIX KHUCJIOT, UX MOIOIICC JIeiicTBHE.

Crnoxnble 3UPHI KaK MTPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['naponu3 cnoxubix 3¢upos. Kupsl. ['unponus xupos. [Ipumenenne xupos.
bronoruueckas poib JKUPOB.

VYraeBozpl: cocTaB, Kiaccu(UKalus yrieBoaoB (MOHO-, TU- M Hojucaxapuabl). ['roko3a — mpocteimmid MoHOcaxapua: 0COOEHHOCTH
CTPOCHHS MOJIEKYIIbI, (PU3NYECKre W XUMUYECKUE CBOWCTBA (B3aumoeiicTBue ¢ ruapokcuaom meau(ll), okucieHne aMMUadHBIM PacTBOPOM
okcuna cepebdpa(l), BocctaHoBieHue, OpoXKeHHE TIIIIOKO3bI), HAXOXKJICHHE B NPUPOAE, NpPHUMEHEHHe, Ouonoruyeckas posib. POTOCHUHTES.
®pyKTO3a KaK U30MEP IIIFOKO3BL.

Kpaxman u nemnrosno3a kak npupoaHble noaumepbl. CTpoeHue KpaxMania U 1euirosio3bl. Pu3nueckrue 1 XMMUYECKHE CBOICTBA KpaxMana
(ruaposn3, KaueCTBEHHAs! PEAKILIUSI C HOJIOM).

OKCIIEpUMEHTAIbHBIC METOJ/Ibl M3YYEHMsI BEIIECTB M HMX NPEBPALICHUN: MPOBEACHUE, HAOIIOACHUE U ONMHCAHUE JIEMOHCTPAIIMOHHBIX
OTIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIUN OJJHOATOMHBIX CIHPTOB (OKUCIeHHE 3TaHoNa okcuaoM Meau(1l)), MHOroaToMHBIX CIUPTOB
(B3aumojericTBue riuiepuna ¢ rugapokcuaoM meau(ll)), anpaernnoB (okucieHne aMMUadyHbIM pacTBOpoM okcuza cepedbpa(l) u ruapokcuaom
meau(Il), B3aumopeiicTBue kpaxmaia ¢ HOAOM), IPOBEICHUE IPAKTHUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHON KHCIOTHI.

PacuéTHble 3a/1a4un.

Brruncnenus mo YpaBHCHUIO XUMHYECKON peaknuuu (MaCCBI, O6’béMa, KOJIMYCCTBA HCXOAHOTO BCHIECCTBA WJIM HNPOAYKTa pCaKI UM II0
N3BCCTHBIM MaAcCCEC, O6’BéMy, KOJIMYCCTBY OAHOI'O U3 UCXOAHBIX BCIICCTB WJIN IPOAYKTOB peaKHI/II/I).

A30Tcoz[ep>1<a1u1/1e OpTraHU4YCCKUC COCIUHCHUS.

AMUHOKHUCIOTH Kak amM@oTepHble OpraHuveckue coefAuHeHus. dusnueckne M XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha TpHUMepe
rmiHa). bruomorndeckoe 3HaUeHNE aMUHOKUCIOT. [lenTub.

benky xak mpupoJHBIE BBICOKOMOJIEKYNIApHBbIE coequHeHHs. [lepBuuHas, BTOpHYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE
CBOMCTBA OJIKOB: THAPOJIN3, ACHATYpaIlisl, KAUeCTBEHHBIC PEAKIIUK Ha OCIKH.
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OKcIIepUMEHTAJIbHBIC METOJIBI M3YYCHHSI BEIISCTB M HMX HPEBPAILICHUI: Ha6J'II-OI[eHI/Ie U OINMCAHUC JEMOHCTPAIMOHHBIX OIIBITOB:
JACHaTypauusa 0eIKoB IIpU Harp€BaHnu, IBCTHBIC PCAKIINHN OEIKOB.

BbicokomosiekyasipHbIe COeJUHEHHUS

OCHOBHBIC TTOHATUS XHMHHU BBICOKOMOJICKYJIAPHBIX CO@HHHCHHﬁI MOHOMCpP, IMOJIHUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb ITOJIMMCEpHU3AlUU,
CpCaHsias MOJICKYJIApHAs Macca. OcHoBHBIC MCTOJbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COCIUHCHUIN — noJMmMepus3anusa U NOJIMKOHACHCAL WA,

3KCHCDI/IMGHT2UIBHLIC METOJABI M3YYCHHA BCHICCTB UM HX HDGBDaH_IeHI/If/'IZ O3HAKOMJICHUE C 06pa3uaMH IPUPOAHBIX W HCKYCCTBCHHBIX
BOJIOKOH, IJIaCTMACC, Kay4yYKOB.

MexnopeaMeTHBIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBA3€H NMpU M3y4YEeHUU OopraHmdeckoid xumuu B 10 Kiacce OCYyLIECTBIISIETCS Yepe3 HCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK W TMOHATUH, SBISIOLUIMXCS CUCTEMHBIMU JJISl OTHEJIbHBIX NPEJAMETOB €CTECTBEHHO-HAYyYHOI'O
LUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TIOHATHS: SBJICHHE, HAYYHBIM (HakT, TUmore3a, 3aKOH, TCOPHs, aHAIM3, CUHTE3, KIacCH(HUKAIus,
MePUOIUYHOCTh, HAOJI0IEHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJICITMPOBAHNUE.

®dusnka: Marepusi, DHEpPrusi, mMacca, aroM, JJIEKTPOH, MOJIEKYyJa, DHEPreTHYECKUU YpOBEHb, BEIECTBO, TEJO, O0BEM, arperatHoe
COCTOSTHUE BEIIeCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX H3MEPEHHUS.

buonorus: kierka, opranusm, O6uocdepa, oOMeH BellecTB B opraHusme, (OTOCHHTE3, OMOJOTMUECKH AaKTHBHBbIE BemiecTBa (Oeikwu,
YTJIEBOJIbI, JKUPbI, PEPMEHTHI).

["'eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE UCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHomorus: IMMUIICBBIC MPOAYKTBI, OCHOBBI PAIIMOHAJILHOTO ITUTAHU, MOIOIIUC CPCACTBA, JICKAPCTBCHHBIC 1 KOCMCTUYCCKHUC IIPCIIapaThl,
MaTepHralibl U3 NCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHHU
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XUMHYECKUH 37IeMEeHT. AToMm. Slnpo aroma, W30TOMNbBl. DJIEKTPOHHAs 000J0YKa. DHEPreTHUYECKHe YpPOBHH, MOJYPOBHU. ATOMHBIC
opbuTtanu, s-, p-, d- anmemeHnThl. OCOOCHHOCTH PACIPEICICHHsI YICKTPOHOB 10 OPOUTAIISAM B aTOMax 3JEMEHTOB MEPBBIX YSTHIPEX TMEPHOJIOB.
DneKTpOHHAsT KOH(PUTYpAIIHsI aTOMOB.

[Tepuoauueckuii 3akoH U Ilepumonuyeckas cucrema xumudeckux aneMeHToB Jl. M. MenneneeBa. CBsi3p NEpHOAMYECKOTO 3aKOHA U
Ilepuoanueckoit cucteMbl xumudeckux snemeHToB JI. WM. MenpgeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MCHCHHUS CBOHCTB XMMHYECKUX DJIEMEHTOB M OOpa3yeMbIX UMHU MTPOCTBHIX M CIIOKHBIX BEIIECTB MO TpyHIaM M TepuojaaM. 3HAuCHUE
MEPUOIUYECKOT0 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMUYECKasi CBA3b. BUAbI XUMUYECKON CBsI3U (KOBaJIGHTHAS! HEMOJSPHAS U MOJIApHAs, HOHHAS, METAJUIMUECKas).
Mexanu3mbl 00pa30BaHUsl KOBAJCHTHOM XWMHUYECKOW CBsI3M (OOMEHHBIM W JOHOPHO-AaKIENTOpHBIN). Bomopomnas cBsi3b. BaneHTHOCTB.

QHGKTpOOTpI/IHaTeHBHOCTb. Crenenb okucneHusa. MoHBI: KaTHOHBI 1 aHHOHEI.

BemectBa MOJICKYJISIDHOI'O U HEMOJICKYJISIPHOI'O CTPOCHMUS. 3aKOH IMOCTOSIHCTBA COCTaBa BelecTBa. THIIbI KpUCTAJUIMICCKUX peIlIéTOK.
3aBHCUMOCTh CBOMCTBA BCIICCTB OT THUIIA KpHCTﬁJ’IJ’IH‘lGCKOﬁ peIJ_IéTKI/I.

ITonstue o JAUCIICPCHBIX CUCTCMaAX. HcTunHBIC M KOJJIOUIHEIC PaCTBOPBLI. MaccoBas 1071 BEIeCTBA B pacTBOpC.

KJ'IaCCI/I(l)I/IKaI_[I/IH HCOPTraHNUYCCKUX COE€TUHEHUI. HOMCHKJ'IaTypa HCOPraHNMYCCKUX BCHICCTB. I'enetnueckast CBs3b HCOPTraHNYCCKUX
BCIICCTB, MPUHAAJICIKAIINX K pa3JIMIHbIM KJIaCCaM.

Xumunueckas peakuus. Knaccuukanus XMMHUUECKUX peakuil B HEOPraHMYECKONW M OpraHMYeCcKONM XUMHUH. 3aKOH COXPaHEHMsI MacChl
BEIL[ECTB, 3AKOH COXPAHEHUS U NPEBPALLECHUS SJHEPTUH IIPA XUMUYECKHUX PEAKLIUAX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3InuHbIX (pakTopoB. OOpaTHUMbIe peakiuu. XUMUYeCKoe paBHOBecue. DaKTOpPbI, BIUSIOIINE
Ha COCTOsIHME XuMuueckoro pasHosecus. [Ipuniun Jle [larense.

3J'IGI(TpOJII/ITI/I‘leCKaH Jucconuanms. CunbHBIE U cla0bie SJICKTPOJINTHI. Cpena BOJHBIX PAaCTBOPOB BCUICCTB: KHUCJIAA, HeﬁTpaanaﬂ,
meJI04YHas.

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKkmuu.

OKcliepUMEeHTaIbHbIE METO/Ibl U3YUYEHHUs BEIIECTB U MX NpPEBpalleHuid: JeMoHcTpalus tadbnun «llepuonnyeckas cucreMa XMMUYECKUX
AJIEMEHTOB . N. MenneneeBay, N3y4YeHUe Mozenen KPUCTaJUIMYECKUX pPElIETOK, Ha0JI0/IeHNe
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U OIMCaHHE JEMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (Pa3sIOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KAaTaIM3aTOpa, OMpEIeTCHHIE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIbIO YHHBEPCAIBHOTO HHAMKATOPA, PEAKIMUd HOHHOTO OOMEHAa), MPOBEACHHUE MPAKTHYECKOW padOThI
«BnusiHre pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIHI.

Pacuérhbie 3a1a4u.

Pacu€Ttpl Mo ypaBHEHHSIM XUMHYECKHMX PEAKUUH, B TOM YHUCIE TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C HUCIOJIb30BAaHUEM MOHATHUSA
«MacCcoBast 10JIs BEIIECTBAY.

Heopranuueckasi xummsi

Hewmeranns. Tlonoxxenne nemeramioB B [lepuoanueckoii cucteme xumudeckux sinemeHToB [[. . MenneneeBa u 0COOEHHOCTU CTPOSHUS
aToMoB. Ou3nUeckre CBONCTBA HEMETAIOB. AJIJIOTPOIUS HEMETAIIIOB (Ha IpUMeEpe KUCIOpoAa, cepbl, pochopa u yrieposa).

XUMUYECKUE CBOIMCTBA BaKHEHUIIIMX HEMETAIUIOB (TaJIOT€HOB, Cephl, a30Ta, Gocdopa, yriaepoaa U KpeMHUs) U UX COSTUHEHHUI (OKCHIOB,
KHCJIOPOJICO/IEPIKALUX KUCIIOT, BOAOPOIHBIX COSAMHEHUM).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.
Mertannsl. [lonoxenne meramioB B Ilepumomudeckoii cucremMe xumudeckux snemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTpOEHUS
AJIEKTPOHHBIX 000J104eK aromMoB MeTamioB. OO6mue ¢usznyeckue cpoiicTBa MeTauioB. CIiaBbl METAJUIOB. OJIEKTPOXUMMUYECKUN Pl

HaHp}DKeHI/Iﬁ MCTAJIJIOB.

XVUMUYECKHE CBOWMCTBA BAXKHEHIIUX METAJUIOB (HATpUM, Kaluii, Kambl[Uii, MarHuil, amlOMUHUHN, IIMHK, XpPOM, >KEJIe30, MeIb) U UX
COCTUHEHUN.

O61ue criocoOb! moay4yeHus: MeTajuioB. [IpuMeHenne MeTanioB B ObITY U TEXHHKE.

OKCIepUMEHTAIbHBIC METOJBl M3YYCHHUS BCIICCTB M MX IPEBPAICHUN: HU3YUCHUC KOJIJICKIUU «Metamipl U CIlJIaBbI», 06p3.31_[0B
HEMCTAJIJIOB, pCHICHUC SKCIICPUMECHTAJIBHBIX 3a/1a4, Ha6J'IIO)IeHI/Ie " OIMMCaHNEC NEMOHCTPAIVOHHBIX 1 J'Ia60paTOpHI)IX OIIBITOB (BBaHMO)IefICTBPIe
TUAPOKCHU A AJIIOMUHUA C paCTBOpAMU KHUCIIOT U meﬂoqeﬁ, KaUCCTBCHHBLIC PCAKIIMN HA KATUOHBI MCTaJIJ'IOB).

PacuérHble 3a1a4n.
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PacuéTer macchl BCHICCTBA HUJIN 00BEMa ra3oB I10 HU3BCCTHOMY KOJIMYCECTBY BCIICCTBA, MACCC HJIN O6”béMy OJIHOI'O M3 YYAaCTBYHOIIHX B
p€aKknuu BEIIECTB, paC‘IéTBI MaCChbI (O6’béMa, KOJIN4YCCTBa BeH_IGCTBa) IMPOAYKTOB pC€aKIun, €CJIU OAHO U3 BCHICCTB UMCCT ITPUMCECH.

XHUMHA ¥ KU3HD

Ponp xumuu B o0ecrieueHun 3KOJ'IOFI/ILIGCKOI71, BHCPFGTHHGCKOﬁ u HHH.[CBOﬁ 6630HaCHOCTI/I, pPa3sBUTHU MEAWULIMHBI. [TousTue o Hay4YHbIX
METOJaXx IMMO3HaHWA BEIICCTB U XUMHNYCCKHUX peaKI_II/If/’I.

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HAY4YHBIX IMIPUHIUIIAX IMPOMBIIIJICHHOI'O ITOJIYYCHU A BaKHEHIITNX BCIICCTB.

YenoBek B MHUPC BCIICCTB U MATCpPHUAJIOB: Ba)KHEHIIIME CTPOUTCIIbHBIC MAaTCpHaJIbl, KOHCTPYKIHOHHBIC MAaTCpUAJIbl, KpACKHU, CTCKIIO,
KEpaMuKa, MaTCpuaJibl AJId 3JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYICCKHNEC U MUHCPAJIbHBIC YI[O6peHI/I$I.

XuMUS ¥ 37I0pOBbE YEJIOBEKA: MPaBUiIa UCTIOIH30BaHUS JICKAPCTBEHHBIX MTPEIapaToB, MpaBuiIa 0€30MacHOr0 MCIIOIB30BAHMS IPEIapaToB
OBITOBOM XUMHUU

B [IOBCEHEBHOU KU3HU.

MexnopeaMeTHBIE CBA3H.

Peanmaunﬂ MCKIIPCIMETHBIX CBsI3EM npru HU3Yy4YCHUU O6H_ICI>'I u HeOpFaHI/I‘ICCKOﬁ xumun B 11 kmacce OCYHICCTBJIISACTCA UYCPE3
HCIIOJIB30BaHHUEC KakK O6IHPIX €CTCCTBCHHO-HAYUYHBIX HOH?ITI/If/i, TaKk Hu HOHSITI/II\/'I, SABJIAIOIUXCA CUCTEMHBIMU JIA OTACIBHBIX TPCAMETOB
C€CTCCTBCHHO-HAYYHOT'O TUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC TTOHATHUS: Hay‘lHHﬁ CI)aKT, THUIIOTE34a, 3dKOH, TCOpUA, aHAJIN3, CUHTC3, KJ'IaCCI/Iq)I/IKaI_II/IH, MepuoaANvIHOCTD,
Ha6J'IIOI[CHI/I€, OKCIICPUMCHT, MOACITIUPOBAHUEC, USMEPCHUC, ABJICHUC.

®dusuka: Marepusi, YHEPrusi, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PATUOAKTUBHOCTb, MOJIEKYJA, YHEPTETUUECKHI
YPOBEHB, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIEeCTBA, (PHU3NUYECKUE BEIMUYMHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTbh.

buonorus: kierka, opranusmM, 3kocructema, ouocdepa, Makpo- 1 MUKpOdJIEMEHThI, BUTAMUHBI, OOMEH BEILIECTB B OpraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOIIINBO, PECYPCHI.
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TexHojiorust: XuMHYECKast IMPOMBIINIJICHHOCTh, MCTAJUIYpIrus, IIPOU3BOACTBO CTPOUTCIIBHBIX MAaTCpUajioB, CEIIbCKOX03IHCTBEHHOE
IMPOU3BOACTBO, MNHIIECBAsA IPOMBIIIICHHOCTD, (bapMaL[eBTI/ILICCKaH IIPOMBIINIJIECHHOCTh, IPOU3BOJACTBO KOCMETHYCCKUX IIPCIapaTrosB,
MMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTCPHUAJIOB, SJICKTPOHHAA MMPOMBIIIJICHHOCTD, HAHOTCXHOJIOT'H.
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2.3. TemaTn4yeckoe MJIAHMPOBAHUE
36 yacoB+174acoB c¢/p

TEMATHYECKOE IINTAHUPOBAHUE

KosmuectBo
Ne n/m HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI 4acoB JeKTpomiiLie (HpposLIe)
o0pa3oBaTejbHbIE PeCypPChl
Bcero
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
11 [Ipenmer oprannveckoit xumun. Teopus cTpoeHuUs 1 https://resh.edu.ru/subject/29/10,
opranuyeckux coenunenuii A. M. bytieposa https://chem-ege.sdamgia.ru/
Hroro no pazneny 1
CamocTtosarenbHas padbora: Pewenue 3adanuii u3 yueonuxa, oazet OUIIU, 1
coam EI'D
Paznea 2. Yriesogopoasbl
51 TIpefeTbHbIE YITIeBOOPOE — ATKAHEL 1 https://resh.edu.ru/subjgct/ZQ/lO,
https://chem-ege.sdamgia.ru/
29 HenpenenbHbie yrieBOI0POIbI: ATKEHBI, aJIKaTUCHBI, 4 https://resh.edu.ru/subject/29/10,
AJIKMHBI https://chem-ege.sdamgia.ru/
53 ApOMATHHECKHE YTIEBOIOPOTH 1 https://resh.edu.ru/subjgct/ZQ/lO,
https://chem-ege.sdamgia.ru/
24 [TpupoaHBIE HCTOYHHUKH YTIIEBOJIOPOIOB H UX 9 https://resh.edu.ru/subject/29/10,
nepepaboTka https://chem-ege.sdamgia.ru/
HWroro no pazneny 8
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https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
31 Crinprs, Deron 1 https://resh.edu.ru/subjgcﬂzgllo,
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10,
3.2 Ansneruasl. KapoonoBsie KucnoThl. CioxHbIe 3(DUpbI 3 https://chem-ege sdamgia.ru/
https://resh.edu.ru/subject/29/10,
3.3 YIIEBOb! 2 https://chem-ege.sdamgia.ru/
Hroro no pazneny 6

Pa3nes 4. Azorcoaepskamue OpraHi4ecKue coeJuHEeHH

https://resh.edu.ru/subject/29/10,

4.1 AMUHBI. AMUHOKUCIIOTEL. benku 2 )
https://chem-ege.sdamgia.ru/

Hroro mo pazueny 2

Pa3nes S. BbicOKOMOJIEKYJISIDHBIE COCIMHEHUS

https://resh.edu.ru/subject/29/10,

5.1 IIn .K .B 1
ACTMACCRL. RAYHYKH. BOJOKHa https://chem-ege.sdamgia.ru/

Hroro no pazgeny il


https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10

Ne n/m HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl

KoauuecTBO
4acoB

Bcero

JuiekTpoHHbIE (HU(pPOBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3nen 6. TeopeTruueckue OCHOBBI XUMHU

Crtpoenue atomoB. [lepuoguyeckuii 3aKoH 1

https://resh.edu.ru/subject/29/11/,

1.1 [Tepuonuueckas cucrema XuMH4eCKux 3eMeHToB Jl. U. 1 https://chem-ege.sdamgia.ru/
Menneneena
https://resh.edu.ru/subject/29/11/,
1.2 Ctpoenue BemniecTBa. MHOrooOpasue BEIIECTB 2 _
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11/,
1.3 XHUMHYECKUE PEaKITUN 4 _
https://chem-ege.sdamgia.ru/
Htoro no pazneny 7
CamocTtosrenpHas padora: Pewenue 3adanuii u3 yueonuxa, oazet OUIIHU, 3
coam EI'D
Pa3znen 7 Heopranmueckas xummusi
https://resh.edu. bject/29/11/,
2.1 MerTanisl 3 ps:// edu.ru/su Je.c /2911
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11/,
2.2 Hemertamier 4 i
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11/,
2.3 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB 1 _
https://chem-ege.sdamgia.ru/
Hroro mo pazneny 8
CamocrositenbHas pabora: Pewenue 3adanuti us yueonuxa, oazer ©UITHU, 3
coam EI'D
Pa3nen 8. XumMus u KU3HL
3.1 XUMHUS U )KA3Hb 2 https://resh.edu.ru/subject/29/11/,
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https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

https://chem-ege.sdamgia.ru/

Hroro mo pazueny 2
3aver 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 36
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HOYPOYHOE IINTAHUPOBAHHUE

Ne n/m Tema ypoka KonuyectBo Jonoxiresas
uHdopmauus
4acoB

IIpenmer opranndeckoit XuMuH. Teopusi CTPOSHUSI OPraHUYEeCKUX coequHeHn A. M.

1 Bytneposa. Homenkmnarypa (cucteMaTHdeckast) ¥ TpHBHAIbHBIC HA3BAaHUS 1 OK 10
OpraHMYECKUX BEUIECTB

5 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYEeCKUH psia. MeTaH u 3TaH — mpocTeiime 1 OK 10
NPEACTABUTEIH AJIKAHOB

3 AJIKEHBI: COCTAaB U CTPOCHUE, CBOMCTBA. DTUJIEH U MPONUIEH — MPOCTEeHUILINE 1 OK 10
NPEICTABUTEIH AJIKEHOB

4 [MpakTudeckas padota Ne 1. «[lonyueHue STUICHA U U3yYCHUE €rO CBOWCTBY 1 OK 10

5 Ankanuensl. byraguen-1,3 u metunoOyraauen-1,3. [lonydeHne cHHTETHYECKOTO 1 OK 10
Kay4dyKa U pe3UHbI

6 AJKWHBI: COCTaB U 0COOEHHOCTH CTPOCHUS, TOMOJIOTHIECKUH s, ATIETHIICH — 1 OK 10
MPOCTEHNIINI MPEeICTaBUTENb AKHHOB

- Apensr: 6eH301 U TOIY0NI. TOKCHIHOCTE apeHoB. [ eHeTrueckas CBsI3b YIIIeBOIOPOIOB, 1 OK 10
NpUHAUIEKAINX K Pa3IMYHbIM Klaccam

8 [IpupoaHble HCTOUHUKY YTIEBOAOPOIOB: IPUPOAHBINA I'a3 U MOy THbIE HE(TSIHbIE Ta3bl, 1 OK 10
He()Th U TIPOJYKTHI €€ riepepaboTKu

9 KonrtponbHas paboTa 1o pasaeiny «YTIeBoI0pOIb 1 OK 10

10 [IpenenbHblE OTHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJI. BomoponHas cBs3b. 1 OK 10
MHoroaToMHble COUPTHI: 3TUICHIIIMKONIb U TINLEPUH

11 ®enHon. Anprerubl. AtietoH. OJHOOCHOBHBIE TTPE/IeIIbHbIE KAPOOHOBBIE KUCIIOTHI: 1 OK 10
MypaBbUHAs M YKCYCHAas

12 [Ipaktudeckas padora Ne 2. «CBoicTBa pacTBOpa YKCYCHOM KHCIOThDY 1 OK 10

13 CreapuHOBas ¥ OJIEMHOBAsI KUCJIOTHL. MbUIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT. 1 OK 10

Cro>XHEIe B(prBI KaK IMpOU3BOAHBIC Kap6OHOBLIX KHCJIOT. FI/I):[pOJ'H/B CJIOKHBIX B(I)I/IPOB
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14

15

Kupsl: Tuaponus, mpuMeHeHne, OMOIOrHYECKas POJIb )KHPOB.

YrieBoasl: cocTaB, kimaccudukarys. Baxueime mpeactaBuTeNd: TI0K03a, GPyKTO3a,
caxaposa. Kpaxman u 1uesmnono3a Kak IpupoIHbIE TOTUMEPHI

OK 10
OK 10

16

17

18

19

Kontposbnas padota mo pasaeny «Kucnopoacoaepxaiiye opraHnyeckue
COCJIMHEHHSD»

AMWHBI: METHIAMHH U aHWIHH. AMHHOKHCIIOTBI KaK aM(i)OTCpHBIe OpraHu4ecCKUe
COCAUMHCHUA, NX OHOJIOrHYECKOE 3HAUECHHE. IlenTunpl

benku kak npupoaHbIE BEHICOKOMOJIEKYIApHBIE coeANHEHU. OCHOBHBIE TOHATHS
XUMHH U METOJIbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX coequHeHni. IlmacTtmaccsl,
Kay4yKH, BOJIOKHA

XUMUYECKH AMeMeHT. AToM. DNeKTpoHHas KoH(purypanus atoMoB. [lepuoguaeckuit
3aKkoH ¥ [lepuonnueckas cucreMa xumudeckux anemeHTos /. 1. Menneneesa, ee
3aKOHOMEPHOCTH U 3HaUCHHE

OK 10

OK 10

OK 10

OK 10

20

Crpoenue BemiecTBa. XUMHYECKast CBA3b, €€ BUIBL, MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM cBsi3u. BogoponHas cBsi3b. BaneHTHOCTh. DIEKTpOOTPULATEIbHOCTb.
Crenens okucieHus. BerectBa MoKy IIpHOrO M HEMOJIEKYISPHOTO CTPOCHHUS

OK 10

21

22

[Tondarue o gucnepcHbIX cucTeMax. ICTUHHBIE U KOJUIOMHBIE pacTBOpPbL. MaccoBast
JIOJIsl BelIecTBa B pacTBope. Kiaccudukamus 1 HOMEHKIIATypa HEOPTraHUIECKUX
coeMHeHM. ['eHeTnueckas CBsi3b HEOPraHUYECKUX BEUIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanms XuMHUECKIX peakIiii B HEOPraHUIECKOW U OPraHUIeCKOH XUMUH.
3aKOH COXPaHEHUS MacChl BELIECTB; 3aKOH COXPAHEHUS U MPEBPALICHHS SHEPTHH MTPH
XUMHYeCKHX peakuusix. Ckopocts peakuuu. OOpaTuMble peakiuu. XUMHUIECKOe
paBHOBECHE

OK 10

OK 10

23

[Mpaktudeckas padbora Ne 3. «Bnusiaue pa3nuuHbix (pakTOpoB HA CKOPOCTh
XUMHYECKOH peakuum»

OK 10

24

25

DnexTponuTuyeckas auccounanus. [lonstie o BogopoaHoM nokasarese (pPH)
pactBopa. Peakiun nonHoro oomMeHa. ['naponn3 opraHn4eckux 1 HeOPraHUIECKUX
BemiecTB. OKMCIUTETHHO-BOCCTAHOBUTENbHBIE peakiun. [lonaTue 06 anexTponnse
pacIIaBoOB M pacTBOPOB COJIEH

KOHTpOJ'IBHaH pa60Ta I10 pasaeity «TeOpeTI/ILICCKI/Ie OCHOBBI XUMHN»

OK 10

OK 10

26

Merambl, ux nonoxxkeHue B [lepuoguueckoil cucteme XuMuyeckux anemMenTon Jl. Y.

OK 10

27



Menpeneena. O6mue ¢pusznveckre cBoiicTBa MeTayuioB. CIUTaBbl METAJIOB.
DIIEKTPOXUMHUYCCKHUH PsI HAIPSOKCHUHA METaIOB

97 XuMHYeCKHEe CBOMCTBA BAXKHEHIITNX METAJIIIOB (HATPHH, KaJIMHA, KaIbIIUH, MAarHHM, 1 OK 10
ATIOMUHMN, XpPOM, MeJb, IIUHK, KEJIe30) U UX COCTUHEHUN
28 [Ipaktnueckas padota Ne 4. "Perienune skcriepuMeHTaIbHBIX 33134 [0 TeME 1 OK 10
«Mertamms»"
Hewmerannsl, ux nosnoxenue B Ilepuoandeckoit cucreMe XuMu4eckux anemeHnTon 1. H. OK 10
29 Menneneera. Du3nveckue CBOMCTBA HEMETAIIIOB. AJUIOTPOIIHAS HEMETALUIOB (Ha 1
pUMepe KUCIopoia, cepsl, hocdopa u yriiepoaa)
30 XI/IMI/I‘IGCKI{C CBOICTBa raJIOTEHOB, CEPHI, a30Ta, hocodpa, yrieposia, KpeMHHUS U UX 1 OK 10
COETMHEHUI
31 O0600menne u cucTemMaTr3anus 3HaHuH 1Mo Teme «Hemeramtsny. [IpakTrueckas pabora 1 OK 10
Ne 5. «PerieHne skcriepuMeHTaIBHBIX 3a/1a4 1o TeMe "HemeTtasr"»
32 KonTposbHas padoTa o remam «MeTtamib» u «HemeTtamibsn 1 OK 10
Heopranuyeckue 1 opraHuuecKue KUCIOTH U OCHOBaHUs. AM(OTepHbIe OK 10
33 HEOpPraHW4YecKNe U OpraHndecKue coennHeHus. | eHeTndeckast CBSI3b HEOPraHMIECKUX 1
Y OPTaHUYECKHUX BEIIEeCTB
Ponp xuMuu B 06ecrieueHnr YKOJIOTHIECKOM, YHEPTETHIECKON U MUIIEBOM OK 10
34 0e301MacHOCTH, Pa3BUTHUN MEIUIIMHBL. XVMHS U 37I0POBbE YelloBeKa. UeoBek B MUpe 1
BEIIECTB U MaTepHaIOB
35 IIpencraBienns 00 0OMIMX HAYYIHBIX MPUHITUIAX TPOMBITIIEHHOTO TIOIYYSHHSI 1 OK 10
BaXHEHMIITUX BEIIECTB
36 3ayer 1 OK 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 36

28



3. YCJIOBUS PEAJIMBALIUU ITPOT'PAMMBI IPEIMETA
3.1. TpeGoBaHusi K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecleYeHn 0

Jns peanuzanuu mporpamMmbl JUCHUIUIMHBL JTOJKHBI OBITH MPEAYCMOTPEHBI CIEAYIOIIUE
CIICIMAJIbHBIE TIOMEIICHUS: YYeOHbIH KaOMHET XHMHU W/WIM Yy4eOHOH XUMHUYECKON
nabopaTopuu.

O6opynoBanue y4eOHOro kabuHera (HArisAHBIE MOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX
MOJIeJIe MOJIEKYJ, MOJEIN KPUCTAIIIMYECKUX PELIETOK, KOJIJIEKLIUU IPOCTBIX U CIOXKHBIX
BEIIECTB W/WIM KOJUIEKIIMU TOJMMEPOB; KOJUICKLUS TOPHBIX MOPOA U MUHEPAJIOB, TabIuIa
Menpeneesa, yaeOHbie GribMbl, U(PPOBBIE 00pa30BaTEILHBIC PECYPCHI.

TexHuueckue cpeacTBa oOyueHHUs: KOMIIBIOTEP C YCTPOMCTBAMHM BOCHPOM3BEICHHUS 3BYKa,
OPUHTEP, MYIbTUMEAUA-TIPOEKTOP C IKPAHOM, MYyIbTUMEAMIHAs JO0CKA, YKa3Ka-TIpe3eHTep
JUTSI TIPE3EHTAIUH.

O6opynoBanue JsiabopaTopud U pabounx MecT J1abOopaTOpUU: MEH3YPKH, MHUIETKU-
KameJlbHUIIbI, TEPMOMETPHI, MHUKPOCKOI, JIyMbl, MPEAMETHbIE M TOKPOBHBIE CTEKIIA,
TUTAHIIETHI TSl KaleJbHBIX Peakiui, (QUIbTpoBalibHAS OyMara, MPOMBIBAIKH, CTCKJISTHHBIC
NpOOUPKH, pPE3UHOBBIE NPOOKH, (hOHAPUKH, HAOOpP pEaKTUBOB, CTEKJISHHbBIE MaJOYKH,
HITATUBBI JIJIs1 TIPOOUPOK; MEPHBIC IIUIHHJIPHI, BODOHKU CTEKIISTHHBIC, BOPOHKH JCITUTEITbHBIC
mwmmHapuueckue (50-100 mut), crynmku ¢ mecTukoM, (aphopoBble YaIIKK, MUHIETHI,
bunbTpel OymMaxkHble, BaTa, Mapiid, 4YacOBbIE CTEKJA, SJICKTPOIUIMTKH, JIabopaTopHbIE
IITATUBBI, COUPTOBBIE TOPEJIKH, COUYKH, TPUOOp JUIS MOJy4deHHs Ta30B (WU MpoOUpKa C
ra300TBOAHON TpPYOKOIf), AepaTtenu AJisg MPOOUPOK, CKISHKH ISl XPaHEHHs] PEaKTHBOB,
pa3matouHbie JIOTKHM; Xxumudeckue crakanbsl (50, 100 w 200 wmu1); mmaTenw; MUHIETHI;
TUTENIbHbIE LIUIIbI; CEKYHIOMEPHI (TaliMepbl), MepHble TpoOupkH (Ha 10—20 mi1) U MepHbIE
koiObl (25, 50, 100 u 200 mi), BonsHas OaHs (WM TEPMOCTAT), CTEKJISHHBbIE MAIOYKH;
KOHMYecKkue KoJObl st TutpoBanus (50 m 100 ™mi); WHAMKATOPHBIE TIOJOCKUA JUISI
omnpenenenuss pH u craHgapTHas WHAWKATOpHAsl IIKala; YHUBEPCAIBHBIN WHIUKATOP;
nunetkd Ha 1, 10, 50 mn (wnmm mozaropel Ha 1, 5 u 10 mi), OropeTKH [UIsi TUTPOBAHUS,
menuuuHckue mnpuiel Ha 100-150 mi, maGopaTtopHble W/WAM aHaNUTUYEeCKHe Bechbl, pH-
METPBI, CYIIUIBHBIN 1IKad, U Ip. 1abopaTtopHOe 000pyI0BaHHE.

3.2. Y4eOHO-MeToanYecKoe o0ecneyeHue

3.2.1. OcHOBHBIE HCTOYHUKH

Xumus, 10 xkmace / I'a6puensta O.C., Octpoymon W.I'., Cnagkos C.A., AKImoHEpHOE
obmectBo «M3narenscTBO «lIpocBemenue»

Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., AKiimoHepHOE
obmectBo «M3narenscTBO «lIpocBenienue»

3.3 Opranu3auus o0pa3oBaTeJILHOI0 NMpoLecca HA 3AHATUSX N0 y4eOHOMY NpeaMeTy

Peasn3anus BOCHHTATEJbHBIX aCNIEKTOB B ponecce y4eOHbIX 3aHATHI

Ha 3aHATHAX MCHONB3YIOTCA BOCHUTATEIbHBIE BO3MOYKHOCTH COJAEPKAaHUS Y4eOHOIO
npeaMeTa 4epe3 Co3AaHue OIaronpusTHBIX YCIOBHH 17 mpuoOpeTeHus: 00yJaromuMICs ONbITa
OCYILIECTBJICHHS] COLMAIBHO 3HAYMMBIX JeJ, Iepegady oOydarolluMCs COLMaIbHO 3HAaYMMBIX
3HAaHUH, pPa3BHBAIOIIUE HUX JIIOOO3HATENBHOCTb, IO3BOJIIOUIME IPHUBJICYh UX BHHMAaHHUE K




HSKOHOMHYECKUM, TOJUTHYECKUM, HKOJIOTHUYECKUM, TYMAaHUTapHBIM MpoOJeMaM Hallero
oOmiecTBa, (HOPMHUPYIOIINE UX TYMaHUCTUYECKOE MUPOBO33PEHUE U HAYUHYIO KapTHHY MUDA.
Hcnonb3oBaHue aKTUBHBIX M MHTEPAKTHBHBIX ()OPM NpoBeieHUs 3aHATHH

B memsax peanuzanuy KOMIIETEHTHOCTHOTO IOAXOAA, HPEIyCMOTPEHO WCIOIb30BAHUE B
00pa30oBaTeIbHOM TIPOIIECCE AKTUBHBIX M HWHTEPAKTHBHBIX (OPM MPOBEACHUS 3aHATUN
(KOMITBIOTEPHBIX CHUMYJISLIMMA, JI€JOBBIX M POJEBBIX HUIp, pa3dopa KOHKPETHBIX CHUTYaIuH,
NICUXOJIOTHYECKUX M UHBIX TPEHUHIOB, TPYIIIOBBIX JUCKYCCHIA) Ui ()OPMHUPOBAHUS U PA3BUTHUS
001X 1 npoeCCUOHATBHBIX KOMIIETEHIUH 00yUYaroIUXCsl.

3.4. Ocob0ennocTH peaju3anuu nporpammbl ¢ npumeneauem JJOT u 20

B ocoObix ciydasx (kapaHTHH, aKTUPOBaHHBIE IHU M JIp.), BO3MO)KHAa OpraHU3alys
ydgeOHOoro mporecca B ¢GopMe IUCTAHIIMOHHOTO OOy4YeHHUs: (JIIEKTpOHHOE OOyYEeHHE W
JTUCTaHIIMOHHBIE 00pa3zoBaTeIbHbIE TEXHONOTUN). [loa 37eKTpOHHBIM 00yYeHHEM MOHUMAETCs
opranu3zanusi 00pa3oBaTeIbHON 1EATEILHOCTH C MPUMEHEHUEM COIeprKalleiicsl B 0a3ax JaHHBIX
U HUCHOJB3yeMOW TpW  peanu3aluu  o0pa3oBaTeNbHBIX HporpamMM  HHPOpPMAuu U
o0ecrieunBarOIUX ee 00paboTKy MH(POPMALMOHHBIX TEXHOJOIMH, TEXHMYECKHX CpEJACTB, a
TaKkke WHPOPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHBIX CETeH, OO0ECIeYnBaOMUX Mepeaady 1o
JUHUSAM CBSI3M yKa3aHHOM MH(pOpMalMM, B3aUMOAEHCTBHE OOy4arolMXCs M IMeAaroruyeckux
paboTHukoB. Ilox IUCTAaHIMOHHBIMM  OOpa30BATENbHBIMU TEXHOJOTHSMU ITOHUMArOTCS
o0pa3oBaTe/IbHbIE TEXHOJIOIMH, Pean3yeMble B OCHOBHOM C IPUMEHEHHEM HH(POPMALUOHHO-
TEJIEKOMMYHUKALMOHHBIX CETeH IpPH OIOCPEJOBAHHOM (HA pACCTOSHUHU) B3aUMOAECHCTBUU
00yyYaroImuxcsl U NeJarorndyeckux paboOTHUKOB.

JlucraHuvoHHOEe  00ydyeHHe, B  3aBUCUMOCTH OT TEXHHYECKUX  BO3MOYKHOCTEU
00yyaroImuxcsi, MPOBOAUTCS C MCIIOJIb30BaHUEM TaKuX (OPM MPOBECHUS 3aHATUIN KaK OHJIAIH-
YPOKH, OHJIAH-KOH(EPEHIINH, OHJIAWH-JICKINH, HWCIOJIh30BAaHUE BUICOYPOKOB, IMPE3CHTAIHH,
BO3MOXKHOCTEH 3JIEKTPOHHBIX 00pa3zoBarenbHbIX aThopm Yuu PV, pemry EI'D, POII u np, a
TaK )K€ B aJbTEPHATUBHBIX (pOopMax, MpelycMaTpUBaAIOLIUX paboTy 00ydaromUXCsl IO OCBOEHUIO
OPOTPaMMHOIO0 MaTepuall C Y4eOHbBIMM U JUAAKTUYECKMMH TMOCOOMSAMH, MapIIpyTHBIMU
aucTaMu. JIMCTaHIMOHHOE 00yYeHUE COIPOBOXK/IAETCSl KOHCYIbTUPOBAHUEM 00YYarOIIMXCS U UX
poauTesel (3aKOHHBIX MpeICTaBUTENeH) B TI00OH JOCTYIMHOM TUCTaHIIMOHHON (opMme.

OOyuarommmMcst o0ecredeH JOCTYN K pecypcaM 3JIEKTPOHHO-OMOIMOTEYHON CHUCTEMBI
(anexTponHoM 6ubnuoreke) KOpaiiT u Jlans.

4. KOHTPOJIb U OHEHKA PE3YJBbTATOB OCBOEHUS NPEIMETA

KoHTpoJIb M 01leHKa Pe3ybTaTOB OCBOCHHUS YUCOHOT0 MpeIMETa OCYIIECTRBISCTCS MPEroaaBaTesieM B
mporiecce MPOBEACHUS MPAKTHYECKUX 3aHITUH, TECTUPOBAHHMSI, a TAK)KE BBIMIOJIHEHUST 00yUJarOIIIUMUCS
HHIUBUAYAJIbHBIX SaHaHHﬁ.
Texymmii KOHTPOJIb U TIPOMEKYTOUYHASI ATTECTAIIUS IPEyCMATPUBAIOT BBIMOJHEHHE PabOT (MX YacTH)

B TECTOBOH (OopMe, COCTABICHHBIX HAa OCHOBE 3aJlaHUM U3

oTkpsIToro 6anka 3aganuii ®UIIU no noaroroske k EI'D.

OcBoeHHBIC yMeEHNS,
YCBOEHHbIE 3HAHUS

IToka3aTenu oeHKH
pe3yJbTara

®opma KOHTPOJIA U
OLICHUBAHUHA

6anka ®HUOKO (BIIP B CIIO)n
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CrpoeHue aToMOB
XUMHYECKHX 3JICMEHTOB
U IPUPOJIa XUMHUYECKOM
CBSI3H

CocTaBiIsITh XUMHUYECKHUE
(hopMyIIBI COeTMHEHUH B
COOTBETCTBUH CO
CTENEHBIO OKUCIIEHUS
XAMHYECKHX DJIEMEHTOB,
HCXO/I U3 BAJICHTHOCTH U
3IEKTPOOTPHUIATEIILHOCTH

1. Tect

2. 3ama4y Ha COCTaBJIEHHE
XUMUYECKUX (HOPMYJT
JIBYXaTOMHBIX COCTMHCHUIA
(oxcuaoB, cynbGUIOB, THIPHUIOB
U T.IL.).

3. 3agaHus HA HCIIOIL30BAHUE
XUMHYECKOM CUMBOJIMKH U
Ha3BaHUM COCIMHCHUI 1O
HOMEHKJIAType MEKyHAPOIHOTO
CO103a TEOPETUICCKOMN 1
MPUKIIATHON XUMUHU U
TPUBHAIILHBIX Ha3BaHUM TSI
COCTaBJICHHUS XUMHUYECKUX
(dhopMys IByXaTOMHBIX
coelMHEeHUN (OKCU/IOB,
Cynb(UI0B, THAPUIOB U T.IL.) U
JIPYTUX HEOPTaHUYECKUX
COeIMHEHNH OTAEIbHBIX KJIaCCOB

[lepuonuueckuii 3aKOH U
tabauma J[.U.
Mennaeneena

XapakTepu3oBaTh
XUMUYECKHE 3JIEMEHTHI B
COOTBETCTBHUH C UX
II0JIO)KEHUEM B
MIEPUOJAUYECKON CUCTEME
XUMHNYECKHUX IJICMCHTOB
J.. MenneneeBa

1. Tect

2. IIpakTryeckue 3aaHus Ha
YCTaHOBJIEHUE CBSI3U MEXIY
CTPOEHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB U NEPUOAUYECKUM
N3MEHEHNEM CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX
COCIUHEHHUN B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKUE 3a1aHUs HA
XapaKkTepU3aLHn0 XUMHUUECKUX
3JIEMECHTOB

TuIbl XUMHYECKUX
peaxkuuit

CocTaBiaTh peakuu
COCJTMHEHUS, PA3IOKEHUS,
oOMeHa, 3aMeleHus,
OKHCJINUTEIBHO-
BOCCTAHOBUTCIBbHBIC
peaxkuuu

1. 3amaun Ha cocTaBlICHHE
YpaBHEHUU PEAKIUM:

— COeMHEHUS, 3aMEICHUA,
pasnokeHusi, 0OMeHa;

— OKHCJIMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIHU C
HCIOIb30BaHUEM METOIa
AIIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIlEeCTBA WM 00BEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
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BEIIIECTBA, MACCe UIH 00BEMY
OJTHOTO U3 yYaCTBYIOIIUX B
PEaKIMU BEIIECTB; PAaCUETHI
Macchl (00bEMa, KOJIMYeCTBa
BEIIIECTBA) MIPOAYKTOB PEAKIIHH,
€CIIH O/THO M3 BEIIECTB UMEET
pUMECH

DIEKTPOTUTHYECKAS
JUCCOIMAIS U MOHHBIN

CocTaBiATh ypaBHEHUS
XUMHAYECKHUX PEaKIiH

1. 3amanus Ha COCTaBJICHUE
MOHGKYHSIPHLIX U UOHHBIX

o0OMeH MOHHOTO OOMeHa ¢ peaxkuuil ¢ yuacTueM KUCIIOoT,
y4acTUEM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTAaHOBJICHUE U3MEHEHUS

KHCIIOTHOCTH CPEJIbI

Knaccudukanus, Kinaccudumuposars 1. Tect

HOMEHKJIaTypa 1 HEOpraHUYeCcKue 2. 3ajaym Ha pacueT MaccoBOi

CTpOCHHE BEIIECTBA B COOTBETCTBUU |HOJH (MACChl) XMMHYECKOTO

HEOPraHWYECKHUX C UX CTPOCHUEM 3JIEMEHTA (COeIMHEHNS) B

BEIIIECTB MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3aganHus 1Mo

KJaccu(uKalum, HOMEHKIIAType |

XUMHUYECKUM (hopMyriaM
HEOPraHWYECKUX BELIECTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTueckue 3aJlanus Ha
ONpeAeIeHNe XUMHYECKON
AKTHUBHOCTH BCIICCTB B
3aBUCUMOCTHU BH 1A XUMHYECKON
CBsA3HU U THUIIA KpHCTaJIJIH‘IGCKOﬁ
peleTKn

DU3NKO-XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIIIECTB

YcraHaBauBaTh
3aBHUCHUMOCTH (PU3UKO-
XAMHUYECKHUX CBOMCTB
HEOPTraHUYECKHUX BEIIECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, a TAK)KE TUTIA
KPHUCTAJUITMYECKOMN
peleTKu

1. Tect

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIUN
C y4acCTHEM IIPOCTHIX U CIIOKHBIX
HEOPraHWYECKHUX BEIIECTB:

OKCHJIO0B METAJIJIOB, HEMECTAJIJIOB U

amM(pOTEpPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMH U aM(OTEPHBIX
T'MJIPOKCHUJI0B, HEOPTaHUYECKHUX
CoJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBA U CITOCOOBI OTYyYEHUSI.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHUs Ha
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CBOMCTBA U NIOJIy4YEHUE
HEOPraHUYECKUX BEILECTB

WNnentudukanus
HEOPraHHYECKUX
BEIIECTB

Uccnenosarts
Ka4yeCTBCHHBIC PEAKIIHH
HEOPraHUYECKHUX BEIECTB

1. ITpakTUKO-OPHUEHTUPOBAHHbIE
3aJJaHUs 10 COCTaBJICHUIO
XMUMUYECKHUX peakiHil ¢ ydacTuem
HEOPraHMYEeCKUX BEIIECTB,
UCTIOJIb3YEMBIX Ul UX
UICHTH(DUKAIIH.

Knaccudukanms,
CTPOCHHUE U
HOMECHKJIATypa
OpTraHU4YC€CKUX BCIICCTB

Knaccudunuposarsb
OpPraHMYeCKUe BELIECTBA B
COOTBETCTBUHU C UX
CTPOCHUEM

1. 3ananus Ha cocTaBleHHE
Ha3BaHUN OPraHUYECKUX
COCIMHEHUH 110 TPUBHAIILHON WIN
MEKTYHapOAHOMN
CHUCTEeMaTU4YECKOl HOMEHKIIaType.
2. 3ajgaHusi Ha COCTABJICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hopMyI
OpraHUYECKHUX BEIECTB
OTJIEIbHBIX KJIACCOB.

3. 3agauu Ha ompeneNeHre
npocreiien GopmyIibl
OpraHUYECKON MOJIEKYJIbI, UCXOs
U3 DJIEMEHTHOTO cocTaBa (B %)

CBoiicTBa OpraHM4eCcKUX
COEeIMHEHUN

YcraHnaBauBaTh
3aBHUCHUMOCTH (PU3UKO-
XHMHYECKHX CBOMCTB
OpraHUYECKUX BELIECTB OT
CTPOCHHUS MOJIEKYJT

1. 3aganus Ha cocTaBIeHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C y4acTHUEM OPraHUYECKHX
BEILIECTB HA OCHOBAHUU UX
COCTaBa M CTPOCHMUS.

2. 3agaHusi Ha COCTABJICHUE
YpPaBHEHUN XUMHYECKUX PEAKIUH,
WJUTFOCTPUPYIONUX XUMHUECKHE
CBOMCTBA C YUETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PEaKUui U
T€HETUYECKOM CBS3U
OpPraHWYECKHUX BEILECTB Pa3HbIX
KJIACCOB.

3. PacuerHble 3a1a4M 110
YpaBHEHUSM PEAKINI C yJacTHEM
OpTraHWYECKHUX BEIIECTB.
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Wnentudukanus HccnenoBars 1.IIpakTuKO-OpUEHTUPOBAHHbIE
OpPraHMYECKUX BEIIECTB, |KAYECCTBCHHBIC PEAKIIMM  (3aJaHMs 110 COCTABICHUIO

UX 3HAUCHHE U OpraHMYeCKuX XMMHUYECKHX PEaKIUil ¢ y9acTHeM

HpUMEHEHHE B OBITOBOM |COCIMHEHUI OTJECIBHBIX |OPTaHMYECKHUX BELIECTB, B T.4.

Y IPOM3BOJICTBEHHON  |KJIaccoB UCTIONIB3YEMBIX IS UX

JESITEIBHOCTH YEJIOBEKA UACHTU(HUKAIMN B OBITY U

IPOMBIIIJICHHOCTH.

CKOpOCTh XMMHYECKHX | XapaKTepu3oBaTh [TpakTHKO-OpUEHTHPOBAHHBIE

peakiuii. XuMUYecKoe |BIUSHHE KOHIIGHTPAlMK  (TEOPETHYECKUE 3a/1aHus Ha

paBHOBecHE pearupyromux BeUIecTB U |aHaIu3 (aKTOPOB, BIUAIOLUINX HA
TEMIIEPaTypbl Ha CKOPOCTh [I3MEHEHHE CKOPOCTH XMMUYECKON
XMMHYECKHX PeaKIui peakuuu. [IpakTuko-
XapaxkTepHu3oBaThb OpPHEHTHPOBAHHbIC 331aHUS Ha
BJIMSIHUE U3MECHEHHS npuMeHeHrne npuHnumna Jle-

KOHIOCHTpaluu BEUICCTB, IIatense JJI HAaXO0XKJICHUA
pCaKkuuu CpCabl U HaIrpaBJICHHUA CMCIICHUA
TEMIICPATYPhbI HA paBHOBECHUA XUMHYECKOH peaKkuuu
CMCHICHHUEC XUMHUYCCKOI'O " aHaJInu3 q)aKTOpOB, BIUAIOIITNUX

paBHOBECHS Ha CMEIEHUEe XUMHUYECKOTO
paBHOBECHS
[Tonsitue o pactBopax  [Pa3nuuarh UCTHHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
pacTBOpHI pacTBOpPOB.

2. IIpakTHKO-OpUEHTUPOBAHHBIE
pacyeTHbIC 3a/1aHHs Ha
JIMCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBIE B OBITOBOM 1
MIPOU3BOJICTBEHHOM JACSATEIIBHOCTH
YesoBeKa

Kpurtepun onenuBanuns

OneHnBaHue YCTHOIO OTBETA

OtMmerka «5»: - JaH TMOJHBIA M TPABWIbHBIA OTBET HAa OCHOBAaHMU HM3YYEHHBIX TEOPHH, -
MaTepuall U3JIOKEH B OINPENEICHHOW JOTHUYECKON IMOCIEI0BATEIIbHOCTH, JTUTEPATYPHBIM S3BIKOM, -
OTBET CaMOCTOSITENIbHBIN - BOZMOYKHA O/IHA HECYIIIECTBEHHAs! OIIHOKa.

Ormerka «4»: - HaH TONHBIA W TPAaBWIBHBIA OTBET HAa OCHOBAaHWM HM3YYECHHBIX TEOPHUH, -
Marepuai U3JI0KEeH B ONPEIeTIEHHOM MOCIIeI0BaTEIbHOCTH, - OTBET CAMOCTOSITENIbHBIN - JOMYLIEHBI 2-
3 HeCyImecTBeHHbIC ONIMOKH, WCIPABICHHBIE IO TPEOOBAHUIO YUYWTENS, WM JaH HEMOJIHBIA |
HEUEeTKUI OTBET.

OtMmeTka «3»: - JaH MOJHBIN OTBET, HO TIPHU ATOM JIONYIIIEHA CYIIECTBEHHAs OITMOKA WJIH OTBET
HETOJIHBIN, TOCTPOEH HECBS3HO.

OtMerka «2»: - OTBET OOHApPY)XMBAET HEMOHMMAHHE OCHOBHOTO COJACpP)KaHUS Yy4eOHOTO
MaTepuana, - JOMYIIEHbI CYIIECTBEHHbIC OMIMOKH, KOTOPBIC YYAIUHCS HE MOXKET UCHPABUTH MpPHU
HaBOJISIIUX BOPOCAX YUUTEA.

OneHuBaHHe NNCHLMEHHOH PadoOThI
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[TucbmMeHHbIe pabOThI MOAPA3ACIAIOT HAa TEKyIIUE (IPOBEPOUHBIE) U UTOTOBBIE (KOHTPOJIBHBIC)
paboThl; MO BpEMEHHM OHM MOTYT 3aHMMaTh BEChb YpOK WM ero yactb. K Merogam nHCbMEHHOI
MPOBEPKU PE3yIbTATOB OOyUYEHHUS OTHOCSITCS MUChMEHHAs KOHTpOJbHas pabora Ha 45 MuH,
npoBepouHble paboTel Ha 10-15 MuH (Hanpumep, peuIeHHE pACUETHBIX 3a]ad), MUChMEHHbBIC
JIOMAIlIHUE 3a/IaHMs], MTMCbMEHHBIM y4eT 3HaAHUM OTIEIbHBIX y4YalIUXCs M0 KapTOYKaM, XMMUYECKHE
IUKTaHTBI, 3aJaHusi TecToBoro Tuma U T.1. O MpOBENEHHWU KOHTPOJBHOM pPadOTHI yyaluxcs
MPEIYIPEKTAIOT 3apaHee, YTOObI OHM MOTJIHM MOATOTOBUTHCA. ColepikaHue KOHTPOJIBHOW paboThI
OXBaThIBAaCT BECh HaMOOJIee BAXKHBIA MaTepHal KOHTPOIMPYeMOW Tembl. B Takoit 0oJibIIoi
KOHTPOJBHON paboTe 3amaHus TOJKHBI OBITh €AMHBIMHU IS YUYAlIMXCsS BCEX YPOBHEW pa3BHUTHUAL
KonTponbHas paboTa olieHuBaeTCs B LIEJIOM.

OtMeTKa «5»: * 1aH MOJIHBIN OTBET Ha OCHOBE U3YUYECHHBIX TEOPHil, BO3MOXKHA HECYIIECTBEHHAs
omuoOKa.

OtmeTka «4»: e JOMyCcTHMa HEKOTOpas HEMOJHOTAa OTBETa, MOXET OBITh HEe Ooliee IBYX
HECYIIECTBEHHBIX OIITHOOK.

OtMmetka «3»: * paboTa BBHINOJHEHA HEMOJHO (HO HE MEHEEe YeM Ha TPETh), UMEIOTCS He Oojee
OJTHOM CYyILIeCTBEHHOU OMMOKH U 2-3 HECYIIECTBEHHBIE.

OtmMmeTka «2»: * paboTa BBINOJHEHA MEHBIIIE YeM Ha TPETh, * UMEETCSI HECKOJIBKO CYIIECTBEHHBIX
OILINOOK.

Bo3moskHa crienyromasi cucremMa oleHUBaHUS KOHTPOIBHOW pabOThI MO MATHOATIIBHON CUCTEME:
P BBINOJHEHUU yueHUKOM OT 96 1o 100% paboThl CTaBUTH OLIEHKY «5»; oT 76 no 95% paboThl -
«4»; ot 50 10 75% - «3»; ot 20 10 50% - «2

OueHuBaHNE TECTOBBIX PadoT

[Ipu orleHMBaHWU UCTIONB3YETCS CIIEAYIONIAs IIKaa;

91-100% - omeHKa «5»;

81-70% - orenka «4»;

70-50% - orteHka «3»;

ke 50% - onenka «2».

OueHka YMEHHUH peliaTh pacyeTHbIe 321241

OtmeTka «5»: * B JIOTHYECKOM PacCyKIACHUH U PELLIEHUU HET OIIHOOK.

OtmeTka «4»: * B JIOTMYECKOM PACCYXICHUUW M PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, *
JOMYIIEHO HE 00Jiee TBYX HECYIIECTBEHHBIX OITHOOK

OtmeTka «3»: * B JIOTHYECKOM pPACCYXJCHUHM HET CYIIECTBEHHBIX OIIUOOK. * JOMyCKaeTcs
CYIIIECTBEHHAs OIIMOKAa B MAaTEMaTHYECKUX pacueTax.

OtmeTKa «2»: ®* UMEIOTCS CYIIIECTBEHHBIE OITHOKH B IOTHYECKOM PACCYKACHUU U PEUICHHUH.

OueHKa IKCNIEPUMEHTAJIbLHBIX YMeHHIi (B poliecce BbINOJIHEHUS NPAKTHYECKUX PA0OT 10
HHCTPYKIMH)

OtMeTka «5»: * DKCIEPUMEHT BBITIOJIHEH TMOJHOCTHI0. ClienaHbl MpaBUIbHbIE HAOTIOIECHUS U
BBIBOJIBI, * DKCIIEPUMEHT OCYIIECTBIICH IO IJIaHYy, C YI€TOM TEXHUKH 0€30MacHOCTH M TPaBUI paboThI
C BEIEeCTBAMH W MPUOOpaMu, * TPOSBIICHBI OPTaHU3AIMOHHO-TPYIOBBIE YMEHUS (TOACPKUBACTCS
YHCTOTa paboyero MecTa, MOpsI0K Ha CTOJIE, IKOHOMHO HCIIOJIB3YIOTCS PEaKTUBHI). ¢ JlOMyIeHbl He
0oJs1ee IBYX HECYIIECTBEHHBIX OLUIMOOK MpH 0GOpMICHUH PaOOTHI.

OtmeTrka «4»: ¢ paboTa BBINIONHEHA, CAENAHBl TPAaBUIbHBIC HAOIIOACHUS U BBIBOJBL:
OKCIIEPUMEHT BBHITIOJIHEH HEMOJHO WM HAOJIIOJAIOTCS HECYIIeCTBEHHBIE OIMMMOKM B paboTe C
BeIIeCTBaMH U MPHUOOpaMHU.

OtmeTka «3»: ¢ OTBET HEMNOJIHBIN, paboTa BHINOJHEHA MPABUIBLHO HE MEHEE, YeM HaloJOBHHY,
JIOTyIIIEHA CYIIeCTBEHHAsl OMMOKa (B X0O/€ dKCIEpUMEHTa, B 00bICHEHUH, B 0OPMIICHHH PabOTHI, IO
Th npu pabote c BemecTBaMu M NMPUOOpPaMH), KOTOPYIO YUallUiics HCIpaBiseT MO TpeOOBaHUIO
yuutens. Jlomyckaercs odopmiieHne paboThl 0€3 3amucu ypaBHEHHM peakuuid. * IKCIEePUMEHT
MTOJTHOCTBIO BBITMIOJTHEH B COOTBETCTBHM C MHCTPYKIUSAMH WU TPABUJIAMU TEXHUKHA O€30MaCHOCTH, HO
pabota HEe opopmIIeHA.
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OTtmerka «2»: ¢ BbInogHeHO MeHee NOJOBHUHBI paldOThI; * JOMYyIIEHBl JBe WU Ooiee
CYIIIECTBEHHBIC OIIMOKH B XOJI€ SKCIEPUMEHTa, B 00BsICHeHUH, B oopmieHun padbothl, mo Th mpu
paboTe ¢ BemecTBaMu ¥ MPUOOpPaMHu ), KOTOPBIC yUAIIHICS HE MOYKET UCIIPABUTH.

OueHka YMEHUH peliaTh IKCIePUMEHTANbHbIE 3212491

Otmetka «5»: ¢ Ilmam permieHust 3afadd COCTABJICH MPaBWJIBHO, ® OCYIIECTBICH IOAOOD
XUMHUYECKUX PEaKTUBOB M O0OPYAOBaHUS, * HKCIEPUMEHT BBINOJIHEH MOJHOCTHIO, * JAaHO MOJHOE
O6’b$ICHeHI/Ie U CacJIaHbl BBIBOBI.

OTMeTKa «4»: e IUIaH pEIIEHUs] COCTABJIECH IPABUJIBLHO, ® OCYLIECTBJIECH MOJ00P XMMHUYECKHX
PEaKTHBOB U 00OpPYIOBAHMS, ® SKCIIEPUMEHT BBIIOJIHEH IOJHOCTHIO, ® JIOMYIIEHO He OoJiee ABYX
HECYIIECTBEHHBIX OIMMOOK (B OOBSICHEHHH U BBIBOJIAX ).

OTmeTrka «3»: e IUIaH pEIIEHUs] COCTABJIECH IPABUIIBLHO, ® OCYLIECTBJIECH MOJ00P XMMHUYECKHX
pPEakTHUBOB U OOOPYAOBaHUS, ® SKCIEPUMEHT BBHINIOJIHEH HE MEHEee, YeM HaIoJOBHHY, JOMYIICHA
CyIIECTBEHHAs OMMOKa B OOBSICHEHUU M BBIBOJIAX, ® SKCIIEPUMEHT BBIIOJHEH IMOJHOCTHIO, OTYET HE
COCTABJICH ® JIONYILEHbl HapyIICHUs TEXHUKU OE30IaCHOCTH, SKCIEPHUMEHT BBIIOJHEH IMOJHOCTBIO,
ClleJIaHbl HECYIIECTBEHHbIE OIIMOKU B OOBSCHEHUH U BBIBO/IAX.

OTMeTKa «2»: ® IOMYIICHBI JBe U 0ojee OmMOKH (B IUIaHE pPElIeHHs, B TOA00pe XUMHUECKHUX,

pEaKTHBOB M OOOpYyIOBaHMS, B OOBSCHCHHMH M BBIBOJAX). ® JOMYIICHBI HAPYIICHUS TEXHHUKH
0€30I1aCHOCTH
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