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1. TACIHHOPT MNPOI'PAMMBI
0/1.01.09 Xumus (0a30BbIii YPOBEHD)

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

[IporpamMma sBISIETCS YacThIO OCHOBHOH MPOQECcCCHOHATBHOH 00pa3oBaTeIbHOM
nporpammbel B cootBeTcTBUM ¢ DPI'OC no cnenumansHoctn CIIO 51.02.01 Hapoanoe
XYJ0’KECTBEHHOE TBOPUYECTBO (I10 BUIaM)
1.2. Mecto npeamera B crpykrype IHHIICC3

[Ipenmer sBisieTcs yacthio O0MIE0OpazoBaTenbHOro yueoHoro mukia (OYI11.00)

1.3. lesu 1 3a1a4u y4eOHOIro npeaMera— TPeOOBAHUA K Pe3yJIbTATAM OCBOCHUA Y4eOHOI0
npeaMera:

@I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yJbTaTaM OCBOCHHS OOYYarOIIUMHCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-MeTonnyeckoil OCHOBOM il pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
IpOrpaMM CpeaHEro o0I1ero 00pa3oBaHus SIBISETCS CUCTEMHO-ESTEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUs IHpeaMmeTa «XHUMMs» Ha YPOBHE CpEJHEro oouero ooOpazoBaHuUs
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIUE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON TpakIaHCKOW HMIEHTUYHOCTH — TOTOBHOCTU K
CaMOpPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIn4uc MOTHBAIIUHU K O6y‘{eHI/II-O;

HOCJICHAIIPABJICHHOC PAa3BUTUC BHYTPCHHUX Y6C)I(,HCHHﬁ JIMYHOCTU Ha OCHOBEC KJIKOYCBBLIX
LICHHOCTEH U HCTOPUYCCKUX TpaI[I/ILII/Iﬁ 0a3oBoH HAayKU XUMHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIUXCS PYKOBOJCTBOBATbCS B CBOEH J€SATEIHLHOCTH
[IEHHOCTHO-CMBICJIOBEIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0pa3oBaHus;

HAJINYUC NPaBOCO3HAHUA 9KOJIOTUUECKOM KYJIbTYPBI H CIIOCOOHOCTH CTaBHUTh ocin u
CTPOUTDH KU3HCHHBIC IJIAHBI.

JIngHOCTHEBIE pE3yibTaTbhl OCBOCHUA IIPCAMETaA «XuMHUSI» JOCTUTAaOTCA B C€IUHCTBEC
y‘-Ie6HOI\/'I u BOCIIMTATEILHOU OCATCIIBHOCTU B COOTBETCTBUH C TYMAaHUCTHYCCKHNMHU,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJ€allaMd  POCCHUHCKOTO
TpaXXJ1aHCKOI'O O6H.[€CTBa, NPUHATBIMHU B O6HI€CTBC HOpMaMH H IIpaBUJIaMM ITOBCIACHUA,
CIOCOOCTBYIOITUMH TIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBIICHUS
JTUIHOCTH 00yYaIOIUXCSI.

JlugHOCTHBIE PE3yNbTAaThl OCBOCHHS TpenMeTa «XUMUsS» OTpakarT cHOpMUPOBAHHOCTH
OMbITAa TIO3HABATENLHOM M TPAKTHUECKON MAESITeNbHOCTH OOYYAIOIIUXCS MO0 peann3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaKIaHCKOro BOCUTAHMS:

OCO3HaHUS O0YYAIOUIUMUCS CBOMX KOHCTUTYIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOIMOPSIKY;



NpEACTAaBIICHHUA O COLOHAJIbHBIX HOpMax M IIpaBUJIaX MEKINMYHOCTHBIX OTHOIIICHUU B
KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘I@CKOﬁ JACATCIIbBHOCTU IIPU CO3AaHUK y‘le6HBIX ITPOCKTOB,
peiCHUN y‘IG6HLIX 1 ITO3HABATCJIbHBIX 3a/a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh M IPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apIyMEHTBI IPYruX
IPY aHAJIU3€ Pa3IMYHbIX BUJOB yU4EOHOH NesATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

IEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY U HAay4HOMY HACIEIUI0 OTEYECTBEHHOMU
XHUMHH;

YBaXXCHHUA K HNPOHCCCY TBOPUCCTBA B obnactu TCOPHUU K MPAKTHYCCKOI'O IPHUMCHCHMUA
XUMHHU, OCO3HAHHA TOro, 4YTO JOCTHKCHHUA HAYKH €CTb PE3YyJIbTaT JJIMTCIbHBIX Ha6JIIOI[€HI/II\/JI,

KPOMOTJIUBLIX SKCIICPUMCHTAJIbHBIX ITIOUCKOB, IIOCTOSAHHOI'O TPpYyJda y‘IéHHX H IIPAKTUKOB;

HHTCpCCa M IO3HABATCIIBHBIX MOTHUBOB B TIOJYUYCHHUHW W TOCICAYIOLNIEM aHAJIN3C
I/IH(1)OpMaI_II/II/I O MEPCaAOBBIX JOCTHIKCHUAX COBpCMCHHOfI OTEYECTBEHHOM XHUMHU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallid, CBS3aHHBIE C XHUMHYECKUMHU  SIBICHUSIMH,
U TNPUHUMATH OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U

LIECHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEACHUE H IMOCTYIIKH CBOUX TOBapHHIGﬁ C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U ITPABOBbLIX HOPM U OCO3HAHUC HOCHG,I[CTBI/Iﬁ 9TUX MMOCTYIIKOB;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbI:

MOHUMAaHHUS IIEHHOCTEH 3A0pOBOTO U 0e30I1acHOrO O6p8.38. JKH3HHU, HCO6XO)II/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUS K COGCTBCHHOMy (I)I/I3I/IHCCKOMY " NCUXUYCCKOMY 310POBbIO;

cOOJIIOJIeHHsI TpaBUJI 0€30MacHOro OOpalleHHsl ¢ BEIEeCTBAMU B OBITY, IOBCEIHEBHON
KU3HH U B TPYJIOBOM JESATENBHOCTH;

IMOHUMAaHHs LECHHOCTHU IIpaBUJI HWHAUBUAYAJIBHOTO MW KOJIJICKTUBHOI'O 0e301macHoro
MOBCACHUS B CUTYyALIUAX, YTPOKAOIINX 3I0POBbLIO U JKU3HU Jno;[eﬁ;

OCO3HAHMs TOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIUEK (YHOTPEOIECHUS alKOIoJs,
HapKOTHKOB, KYpEHHS);

5) Tpy10BOT0 BOCIIMTAHUS

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JIEATEIHHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJAX NCSITCIBHOCTH;



YCTAaHOBKM Ha AaKTHBHOC Y4YaCcTUC B PCIICHHU MPAKTUYCCKHUX 3aJaad COITMAJIbHOM
HaIlpaBJICHHOCTHU (B paMKax CBOECTO KJjiacca, HIKOJ'IBI);

MHTEpeca K MPAaKTHUYECKOMY M3y4YeHHIO Mpodeccuil pa3audHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMUHU;

YBa)X€HUs K TPYLY, JIIOASAM TpyZAa U pe3ylbTaTaM TPYI0BOU NEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHAMBUIYAIbHOM TpaeKTOpUH 0Opa30BaHUS,
Oyaymeit mpodeccun U pean3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 0011IeCcTBa;

6) 9K0JIOrM4eCKOr0 BOCIIUTAHUS

9KOJIOTUYECKHU 11eJIECO00PAa3HOr0 OTHOIICHHUS K MPUPOJIC, KAaK UCTOUHUKY CYIICCTBOBAHHMS
JKHM3HH Ha 3eMIIe;

MMOHUMAaHUS TJI00aJIBLHOTO XapakTepa 5KOJIOTHYCCKUX Hp06JIeM, BIWSHHNA 35KOHOMUYCCKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HaHUsA H€06XOIII/IMOCTI/I UCITIOJIB30BaHUA IIOCTI/DKCHI/Iﬁ XUMHHU IJId pCUHICHUA BOIIPOCOB
pauroOHaJIbHOI'O IIPUPOAOIIOTIL30BAHUA;

AKTUBHOI'O HENPUATUS NEHUCTBUM, NMPUHOCSILUX BpEZ OKPYKAIOLIEH NPUPOIHON Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUYECKHUE IMOCIEACTBUS MpPEeIIpPUHUMAEMBbIX
JIEHCTBUN U NPEAOTBPALLATD UX;

HaJIU4YUAg PAa3BUTOTO SKOJIOTHMYCCKOTI'O MBIIUICHUS, 9KOJIOTUYECKOU KYJbTYpPBI, OIIbITa
JIESITEILHOCTH  DKOJIOTHYECKOM HAIlpaBJICHHOCTHU, YMCHHUA PYKOBOACTBOBATHCA HUMH B
HOSH&BZlTCJ'IBHOﬁ, KOMMYHI/IKaTI/IBHOI\/JI M COLIMAJIbHOM IMPAKTHUKE, CIIOCOOHOCTHU U YMCHUS aKTUBHO
MMPOTHUBOCTOATH UACOJIOTUN XeMO(I)06I/II/I;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTHKH;

MOHMMAaHUA CHeNUPUKU XMMHM KaK HayKd, OCO3HaHUS €€ poiau B (opMHpOBaHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpYKaroIleM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IMO3HAHUM IIPUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHnu TpobiieM COXpaHEeHUs TPUPOTHOTO PAaBHOBECHS;

YOSXKIEHHOCTH B OCOOOW 3HAYUMOCTH XHMHUH JJII COBPEMEHHOW IHBHIIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPABICHHOCTH M BAXHOW POJHM B CO3JaHUM HOBOWM 0a3pl MaTepuaabHOU
KYJIbTYpHBI, PEIIEHUN TJIIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
00€ecTeueHNH yCIOBUM YCTICIITHOTO TPYJa U AKOJIOTHYECKA KOM(DOPTHOM KU3HH KKIIOTO YjIeHa
00111eCTBA;

GCTGCTBGHHO-HaY‘{HOﬁ T'paMOTHOCTHU: TIOHUMaHUA  CYIIHOCTU MCTOJOB TIIO3HAHMUA,

UCIIONIb3YEMBIX B €CTECTBEHHBIX HAYyKaxX, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy9aeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBJICHUHM OKPYKAIOIIEro MHpa M MPOUCXOASIIMX B HEM H3MEHEHUH,
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YMCHUS ACIATh 000CHOBAHHBIE 3aKJIFOUCHUS HA OCHOBE Hay4YHBbIX (I)aKTOB 1 UMCIOIIUXCA JaHHBIX
C ICJIBIO IMOJTYYCHHSA JOCTOBEPHBIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJb30BaTh XUMHYECKUE 3HAHUS JJI pCHICHUS HpO6J'IeM
B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

HHTCPECCA K IMO3HAHWIO U HCCJIeI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIHOCOOHOCTH K HENPEephIBHOMY OOpa30oBaHHI0 M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAaHUH TI0 XUMHUU B COOTBETCTBUU C IKHU3HEHHBIMHU
MOTPEOHOCTSAMH;

uHTEpeca K OCOOGHHOCTAM TpyAa B pPa3IUuHBIX cdepax mpodeccnoHaIbHOMI
JIeSATeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yiabTaTbl OCBOEHUS Y4YEOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HaYMMble I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCS MEXIUCIMIIMHAPHbIE
(MeXnpeaMeTHbIE) OOlIeHaAYYHbIE TIOHATHS, OTPaXKaroIIHe LETO0CTHOCTh HAYYHOU KapTUHBI MUpa
U crielrn(UKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbI (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCClIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCaJbHble  ydyeOHble  JeiicTBUA  (TMO3HABaTeNbHbIE,  KOMMYHUKATHBHBIE,
peryiasTuBHbIE), obOecneunBaronie (HopMupoBaHHe (YHKIMOHAIBHOM TI'PaMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIMH 00YyJaromuXcs;

CIIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ HCIOJIb30BaThb  OCBOEHHBIE  MEKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJlbHble y4deOHbIe JEHCTBHS B IO3HABATEIBHOM U

COIIMAIbHON MPAKTHKE.

MeramnpeaMeTHbIe Pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YICOHBIMU
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JEHCTBUSMH.

OBnaneHne YHUBEpPCAJIbHBIMH yqeﬁann MO3HABATEJIbHBIMHU A€ CTBUSIMM:

1) 6a3oBble JIOTHYeCKHE TeCTBUS:



CaMOCTOSITENIbHO  (pOpMynHpOBaTH U aKTyaJU3UpOBaATh MpPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OonpeaAc/IsATh LCIIN ACATCIbHOCTHU, 3adaBas IIapaMETpbl W KPUTCPHUU HUX JOCTUKCHMHSI,
COOTHOCHUTD PEC3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIISAMUA;

HCIIOJIB30BAaTh IIPpU OCBOCHHUU 3HAHUI HpI/IéMBI JJOTMYCCKOIro MBbBIINUIICHUSA — BBIACIATH
XapaKTECPHBIC IIPHU3HAKU MOHATHH U yCTaHaBJIMBATb HUX B3aMMOCBA3b, HCIIOJIb30BATb
COOTBCTCTBYHOIIHEC MOHATHUA JIA 00BICHCHUS OTACIBbHBIX (baKTOB u SIBJICHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINI;
YCTaHaBIUBATh IPUYNUHHO-CIIEACTBEHHBIE CBA3U MEXAY U3Y4acMbIMU SBICHUSAMH,

CTPOUTHL JIOTUYCCKUEC PACCYKICHHUA (I/IHIIYKTI/IBHLIC, ACAYKTHUBHBIC, II0 aHaJ'IOFI/II/I),
BbIABJIATH 3aKOHOMCPHOCTU U IMMPOTHBOPCUYHA B paCCMAaTpuBACMbIX SABJICHUX, q)OpMy.HI/IpOBaTI)
BBIBOJbI U 3aKJIIOYCHUA,

IPUMEHSATh B NPOLECCe MO3HAHMs, UCIOJIb3yeMble B XUMUM CUMBOJUYECKUE (3HAKOBBIE)
MO/IeJH, IPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GOopMyna, ypaBHEHHE XWMHUYECKOM peakuud — TpU PEHICHHH Y4eOHBIX
[IO3HABATEIIBHBIX U IPAKTHUYECKUX 3a1ad, NPUMEHATb Ha3BAaHHBIC MOJECIBHBIC INPEIACTaBICHUS
JUIS BBISIBJICHUS XapAKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM.

2) 6a3zoBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:
BJIaACTb OCHOBAMH METOJI0OB HAYUYHOT'O IMMO3HAHHWA BCUICCTB U XUMHWYCCKUX peaKHI/II\/JI;

dbopMmynupoBaTh I1EIM W 3a7a4d  HUCCIIEIOBAaHMS, WCIOJB30BAaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1Tt QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQJIETh HABBIKAMH CAMOCTOSITENILHOTO TIUIAHUPOBAHUS M TPOBEICHUS YUYCHUUYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 332 XOJOM IpOIlecca, CaMOCTOSITETHHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OOOOIICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIH OTYET O MPO/ICTAHHOM
pabore;

HpI/IO6peTaTB OIIBIT y‘-ICHPI‘l@CKOﬁ I/ICCJICIlOBaTeJILCKOﬁ n HpOGKTHOfI ACATCIIBHOCTH,
IMMPOSABJIATH CITOCOOHOCTE M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY METOJ0OB PCIICHUA
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOOB ITO3HAHUS.

3) padorta ¢ nngopmanmeii:

OPUEHTUPOBAThCS B Pa3IMUHBIX HCTOYHUKAX HMHPOpMAIMU (HAYYHO-TIOMYJIspHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHAM3UpPOBaTh MH(DOPMAIMIO PA3IUYHBIX BUAOB U (OpPM MpEICTABICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEUUBOCTH;

dbopMyIUpoBaTh 3amMpoChl W MPUMEHSATH DPA3TMYHBIE METOIBI TPU TOUCKE U OTOOpE
uH(pOpMaIi, HEOOXOAUMOH JIJIsl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPEeAeNEHHOTO THTIA;



pUOOpETaTh OMBIT MCMOIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIFHO BHIOMPATh ONTUMAIBHYIO (OPMY NpeACTaBICHUS MHPOPMAIMH (CXEMBI,
rpaduKu, 1uarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BaTh HAYYHBIM S3BIK B KAauyeCTBE CpeJICTBa MpH paboTe C XUMHUYECKOU
uHpOpMaMeil: NPUMEHSATh MEXNpeaMeTHble ((PHU3HMYecKHe W MaTeMaTH4YeCKHue) 3HAKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCIIOJb30BaTh U HpCO6pa30BbIBaTb 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIAJHOCTH.

OBJaagenue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM:

3a7aBaTh ~ BONPOCHl [0  CYIIECTBY OOCyXKJaemMol TeMbl B  XOJ€ JAMajora
W/WIM JTUCKYCCHUU, BBICKA3bIBaTh HJEH, (DOPMYIHPOBATH CBOHM IPEIJIOKEHHUS OTHOCHTEIHHO
BBITIOJTHEHHU I IPE/TIOKEHHOM 3a/1a4;

BBICTYNIaTh C TpPE3CHTAllMed pe3yNbTaTOB MMO3HABATEIHHOW AESITENbHOCTH, MOTYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TP  BBITIOJHEHUM XHMHUYECKOTO
DKCIIEPUMEHTA, MPAKTUYEeCKOH paboThl IO HCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3am y4eOHOTO MPOEKTa " (dbopMyIIMpoBaTh BBIBOJIBI
Mo pe3ylbTaTaM TMPOBEACHHBIX UCCIEIOBAHUA MyTEM COTJIAcOBaHUS TO3UIMI B XOJe
00cyx1eHus: 1 0OMEHa MHCHHUSIMHU.

Osjaagenue YHUBEPCAJIBbHBIMHA PEryJasiTUBHBIMU JeHCTBUSIMHU:

CaMOCTOSITENIbHO TJIAHUPOBATh M OCYILECTBJIATh CBOIO MO3HABATEIbHYIO NIE€ATEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alrOpuUTM JEUCTBUN NPU BBHIMOJHEHUHM Y4eOHBIX M HCCIIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(PPEeKTUBHBIN CIIOCOO MX pEIIeHUs C YUETOM IOJIyYE€HHUsS] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIIATh CAMOKOHTPOJb CBOCH JIEATEILHOCTH Ha OCHOBE caMOaHalIW3a W
CaMOOIIEHKH.

IMPEJIMETHBIE PE3YJIBTATbBI



ITpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpaXkaroT:

c(hOpPMUPOBAHHOCTH NIPEJCTABICHUN 0 XUMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYTHON
KapTUHBI MHpA, POJIM XUMHUH B MO3HAHUU SIBJICHUM MPUPOJBL, B (OPMHUPOBAHUHM MBIIIICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOrMYeCKM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY 3/J0pPOBBIO U
MIPUPOJHOM CpeJIE;

BIIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J04YKa aTOMa, MOJIEKYJa, BAJIECHTHOCTbD,
AIIEKTPOOTPHUILIATEIIBHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH  00BEM, YIJIEpOJIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNNa, pajuKanl, HU30MEpus, W30MEpbl, TOMOJIOTMYECKUH psd, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEPKALINE COCIUHEHUSI, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COESMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB  A. M. byriepoBa, 3aKkOH COXpaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHHUs, JIKAIIUE B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJyYEeHUHU U 0€30I1aCHOM MCIOJIb30BaHUU BAXKHEUIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPaKTUYECKOM IEATENBHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEpHbIE MPU3HAKU MOHATUN, YCTAaHABIMBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOILIME MTOHATUS IIPU OMMCAHUU COCTAaBa, CTPOEHUS U
MIPEBPALLEHUI OPTraHUYECKUX COCTUHECHUM;

c(OpMUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY JUJISI COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (OPMYI OPraHUYECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX pEaKlUi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALIUU MX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpPMHPOBAHHOCTh YMEHUH yCTaHABJIMBATh NMPUHAIEKHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHIO K OINpPEIeJIEHHOMY KIIACCy/TpyIIe COEAUHEHUN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJEpXKAlllde COCIUHEHHs, BBICOKOMOJIEKYISIPHBIE
COEMHEHMS), JaBaThb UM Ha3BaHus 1o cucrematnueckoi HoMmeHknatype (IUPAC), a Takxe
IPUBOANUTH TPUBHAJIbHBIE HA3BAaHHUS OTIEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMIIEH,
aleTHJIeH, STWICHIVIUKOJb, TJIHLEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
KpaxMaJl, [eJUTI0JI03a, TIIUIVH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHMHUYECKOM CBSA3M B OPraHUYECKUX
COEIMHEHUSIX (O/IMHAPHBIE U KPATHBIE);

C(i)OpMHpOBaHHOCTI) YMCHUSA TMPUMCHATH ITOJOKCHHSA TCOPUHU CTPOCHUA OPraHUYCCKUX
BCIICCTB A. M. BYTJ'IepOBa JJIsA OOBSICHEHHSI 3aBUCUMOCTH CBOICTB BCIICCTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHCHUA MaCChl BEUICCTB;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3HYCCKUE W
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEJICTABUTEIICH Pa3IUIHBIX KIIACCOB OPraHUYECKHX BEIIECTB
(MeraH, 3TaH, OSTWICH, MNPOMWJICH, aleTWwieH, Oyramuen-1,3, merwnOyramuen-1,3, OeH301,
METaHOJI, 3TAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHOJ, aleTallbJeTH/l, MypaBbHHAS U YKCYCHasI
KHCTIOTHI, TJIOKO3a, Kpaxmall, IeJUTI003a, aMHHOYKCYCHAas KHCIIOTa), HWIUTIOCTPUPOBATH



TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIMH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEPH30BaThb HWCTOYHHKH YIIIEBOJOPOJHOTO CHIPbHS
(He(Th, MPUPOAHBIA Ta3, YroJyib), CIOCOOBI HMX MEPepabOTKH M MPAKTUYECKOEe MPUMEHEHHE
IPOJYKTOB MEpepabOTKH;

Cc(OPMHPOBAHHOCTE YMEHHUH IPOBOJUTH BBIYMCICHHUS [0 XMMHUYECKMM YpPaBHEHMSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKLUHU IO H3BECTHBIM
macce, 00BEMY, KOJINYECTBY OJTHOTO u3 MCXOJIHBIX BEIIIECTB
WM NIPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOW 3HAHUM 00 OCHOBHBIX METOJaX HAY4YHOTO
MO3HAHUS, MCIOIb3YEMbIX B XWMHHU I[PU HU3YYEHUH BEIIECTB M XUMHUYECKUX SIBJICHUU
(HaOnrofieHne, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XAMHYECKHUE 3HAHUS JUISl TPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUI COOMIOIATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON U
71a00paTOpHBIM 000PYIOBAHUEM, a TAKXKE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIUSMU MO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIIOJIHATh XUMMYECKHH SKCIEPUMEHT
(mpeBpallleHusl OPraHUYECKUX BEILECTB IPU HAarpeBaHUU, IOJYyYEHUE ATHIIECHA U HU3YYEHHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUHU C NPABHJIAMU TEXHUKH O€30MaCHOCTU
npu oOpallleHUH C BEIEeCTBAMU M JIAOOPaTOPHBIM 000pYIOBaHUEM, MPEJCTABIATh PE3yJIbTaThl
XUMHUYECKOI0 S3KCIepuMeHTa B (opMe 3aluCu YpaBHEHHMH COOTBETCTBYIOLIUX pEaKUuil u
(bopMyIHpOBaThH BHIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHHM KPUTHYECKH aHAIM3UPOBATh XUMHMUYECKYIO HH(POPMAIHUIO,
MOJYy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBOi MH(opMarun, IHTepHeT u 1pyrux);

c(OpPMUPOBAHHOCTh YMEHUN COONIOAATh TMpaBWJIa HKOJOTMYECKU IEIecO00pa3HOro
MOBeJIcHUsI B OBITY M TPYIAOBOM JESATEIBHOCTH B IEJIAX COXPAHEHHsS] CBOETO 3/I0POBbSI U
OKpY’KaloIllel MPUPOJIHON Cpeibl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OTIpENIETIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbica Tokaszarens I[IJIK, moscHsTh Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIA 06yqafonmxcs[ C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3A0POBbA: YMCHHE ITPHUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOaX MO3HAHHWA BCHICCTB U XUMHWYCCKUX HBHCHHﬁ;

JUISL CIIETIBIX M CITA00BUIAIIMX O0YJAIONIUXCs: YMEHUE HCII0JIb30BaTh Pelibe(hHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 11s 3anucu Xxumuueckux Gopmy.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsT Kypca «OOImas W HEOpraHWYecKas XUMUSD»
OTpaXKaroT:

c(hOPpMUPOBAHHOCTh TIPEACTABJICHUM: O XHWMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-

Hay4YHOHl KapTHHBI MHUpa, POJIM XHMHUHM B IIO3HAHUM SIBJICHUH NPHUPOIbI, B (HOPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM Maiist
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pelieHusT TPAKTHYECKUX 3a7ad M DSKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CHUCTEMOM XMMHMYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolue
MOHATHUS (XMMUYECKUN 3JICMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUILIATEIHHOCTh, CTENEHb
OKUCIICHUsI, XHUMHYECKasi CBsA3b (KOBAJIGHTHAs, WMOHHAs, MeTauIMuecKasi, BOJOpOIHAs),
KpUCTAJZIMYECKass ~ peléTKa, TUIBI ~XMMHYECKUX  peakIuil, pacTBOp, DIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAsT JUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOM  peakIMM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckuii 3akoH JI. M. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHHsI M MPEBPALICHUS] PHEPTUU NPU XUMHUYECKUX
pCaKIII/IﬂX), 3aKOHOMCPHOCTH, CUMBOJIMYECKHH SI3BIK XUMHHU, MHUPOBO33PCHYCCKUC 3HAHMA,
JeKale B OCHOBE IMMOHUMAaHHUS NPUYUHHOCTH M CHCTEMHOCTH XHUMUYECKUX SIBICHHIA,
(akToJIOrMYECKUE CBEJCHUS O CBOWCTBAX, COCTaBe, MOJIYYEHUH M OE3011aCHOM HCIIOIb30BAaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

Cq)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATD XaPAaKTCPHBIC IMPHU3HAKHU HOHHTHﬁ, YCTaHAaBJIMBATb
HUX B3aNUMOCBA3b, HWCIIOJB30BATHL COOTBCTCTBYIOUIWEC IMOHATHUA HPH OIMCAHWU HCOPraHUYCCKUX
BCIICCTB U UX npeBpameHHﬁ;

c(OPMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJIsl COCTaBJICHUS
dopMyn1 BelIeCTB M ypaBHEHMH XHUMHUYECKHUX pPEAKLUH, CHUCTEMATUYECKYH0 HOMEHKIIATYpy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTJCJIbBHBIX HEOPraHMYECKUX BeELIeCTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraléHas W3BECTb, HErall€Has W3BECTb, NUThEBAs COJa, NMUPUT U

ApyTue);

c(OpMHUPOBAHHOCTh YMEHUN ONPENENSITh BAJIEHTHOCTh U CTETIEHb OKHCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBAJICHTHAs, HOHHA,
MeTaJIJINYeCcKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIJIMYECKOW PEIIETKH KOHKPETHOIO
BEIleCTBA (aTOMHas, MOJIEKYIsSIpHas, HMOHHas, MeTajsIn4yecKas), XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(OpMUPOBAHHOCTh YMEHHMI YCTaHABJIMBATh MPUHAIJIEKHOCTh HEOPraHUUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeACIEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIIeCTBa — METAJIbI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh ~YMEHHMHM  pacKpbIBaTh CMBICH Iepuogudeckoro 3akoHa [l
U. MenneneeBa u JE€MOHCTPUPOBAaTh €ro CHUCTEMATHU3HPYIOIIYIO, OOBSCHUTEIBbHYIO U
MPOTHOCTUYECKYIO (QYHKIINU;

c(OPMHPOBAHHOCTh ~ YMEHHHM  XapakTepu3oBaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3JIEMEHTOB 1—4 mepuonoB lleproanyeckoil cCUCTEMBI XUMUYECKHUX 3JIEMEHTOB /[l
. MenzeneeBa, MCHONB3ysl TOHATHS «S-, P-, O-2JI€KTPOHHBIE OpPOMTAIIN», «IHEPreTUUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHMUYECKHUX OJIIEMEHTOB M HX
COCIMHEHUHN 10 mepuojam u rpymnmnaM [lepuogudeckoil CUCTEMBbI XMMHUYECKUX JJIEMEHTOB /.
N. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XUMHIECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3IUYHbBIX KIACCOB, MOJATBEPKIATh CYIIECTBOBAaHUE TN€HETHUECKOMN
CBA3U MCXKAY HCOPraHMYCCKHMMU BCHICCTBAMU C IIOMOMIBIO ypaBHeHI/II\/'I COOTBCTCTBYIOIIUX
XUMHYECKUX PEAKIIUN;
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c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATH XMUMHUYECKHUE PEAKIUH MO Pa3IHYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyroluX BeUIecTB, TeEIIoBOMY 3(hdexTy peaxiuwu,
W3MEHEHUIO CTETICHEW OKUCIICHHSI JIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEAKLUU pa3IMYHBIX THIIOB, ITOJHBIC
U COKpallEHHbIC YPaBHEHUS pEaklUii MOHHOIO OOMEHa, YUUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOJIUTH PEAKIUH, IOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACHO3HABATH OIBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTaHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHMH pacKpbIBaTh CYHUIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEJIbHBIX
peakuuii HOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIuu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BATh XUMUUYECKHUE MPOIECCHI, JICKAIINE B OCHOBE
MPOMBINIJICHHOTO TOJIYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke C(HOpPMUPOBAHHOCTh
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIIAX W SKOJOTUYECKHX MPOOJIEeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCICHUS C UCIOJb30BAaHUEM TOHATHSA
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B MPU XUMHYECKHX
peaKIMsIX, Macchl BELIECTBA MU 00BEMA Ta30B 110 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIMX B PEAKLUHU BELIECTB, TEIUIOBOro 3(deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUia MOJH30BAHUS XUMUYECKON TMOCYAOU U
n1abopaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUiia OOpallleHus C BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

Cq)OpMHpOBaHHOCTB YMGHI/If/'I IJIAHUPOBATh U BBIIIOJIHATH XUMHYECKHH OKCIICPUMCHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallM3aTopa, OINpEAeTICHUE Cpeiabl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATHHOTO HHIUKATOPA, BIMUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pPEaKLUH, peakiMd HOHHOro OOMeHa, KayeCTBEHHBbIE pPEaKIUH Ha
cynbdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHMUS, PEIICHUE DKCIEePUMEHTATBHBIX
3agad nmo TtemMam «Metamibl» U «HemeTamib») B COOTBETCTBUM C IpaBHJIAMH TEXHHUKH
0e30MacHOCTH MpU 00pallleHN! C BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHUEM, NPEACTABIATh
pe3yabTaThl XMMHYECKOTo SKCIepUMeHTa B (opMe 3alucH YpaBHEHUN COOTBETCTBYIOLIUX
peakiuii 1 GopMyIUpPOBATH BEIBOBI HA OCHOBE 3THX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(POPMAIHUIO,
MOJIyYaeMyI0 M3 Ppa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHMKaluu, WHTepHET u

ApYTHX);
c(OpPMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWJIa AKOJOTHUECKU IEIeCO00pa3HOro

MOBE/IEHNA B OBITY M TPYAOBOMl [EATEIbHOCTH B LENSIX COXPAHEHMsI CBOEro 3/I0pOBbI U
OKpYKarolllel NPUPOJHON CpEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBI
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onpeAenEéHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHATh Ha mpumepax CrocoObl
YMEHBIICHUS U MPEIOTBPAILCHUS X BPEHOIO BO3/ICUCTBUS HAa OPraHM3M YEJIOBEKA;

JUIA 06yqafoumxc;{ C OIrpaHUYCHHBIMH BO3MOXXHOCTSAMH 3J0POBbs: YMCHUC IIPUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJax IMO3HAaHWA BECIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JUTSI CIICTIBIX U CJIA0OBUISAIINX OOYJAFOIIUXCS: YMEHHUE HCIIOJIb30BaTh PENIbe(DHO-TOUYCHHYIO
cuctemy o0o3nauenuii JI. bpaiins 1 3anucu XuMu4eckux Gopmyil.

PopmupyemMble KOMIETEHIIHH:

OK 01. Beibupats crioco0sl penieHus 3aaad npophecCHOHaTbHON AEATEIbHOCTH TPUMEHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPECTBA MTOUCKA, aHATTN3a U HHTEPIIPETAINH WH(OpMAIH
¥ MH(POPMAIIOHHbIE TEXHOJIOTUH IS BHITTOJIHEHHUS 3a/1a4 TPO(eCCHOHANBHON IS TEIbHOCTH;

1.4. PexoMeHayeMO€e KOJIMYECTBO YACOB Ha OCBOEHHE NMPOTrpaMMbl NMpeaMeTa BKJIOYAET
Yacel:

O6bem paboueli mporpamMmsl — 38 daca

B ToMm uucrne:

- JICKIIUU ¥ YPOKU — 38 4acoB

- camocTosTenbHas padora — 0 yacos

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJIMETA
2.1. O6beM yueOHOTro npeagMeTa M BUAbI y4eOHOH padoThI

Bun yuebHolt paboThl O6beM yacoB
O0Bbem padoyeii NporpamMmsl 38
B TOM YHCJIC YaCHI
- 00s13aTeNbHOM YacTu 00pa3oBaTeIbHON MPOrPaMMBbI 38
- BApHATUBHOM YacTH 00pa30BaTEIbHON NPOTrpaMMBbl 0
Y4yeOHas Harpy3ka odyyaionierocsi B pagore ¢ npenogapartenem | 38
(Bcero)
B TOM YHCIIE:
- TEOPETHYECKUE U IPAKTHYECKUE 3aHATHs (JISKIIHH, YPOKH) 29

- IpohecCHOHAIbHO OPUEHTUPOBAHHbBIE 3aHATHUS

- KOHTPOJIbHBIE PA0OTHI

(Sl

- IPAKTUYECKHE PAOOTHI

CamocrosiTejibHas paboTa o0yuyariierocs (Bcero)

B TOM YHCJIC:

- caMoCTosITeNNbHAs paboTa HaJl KypcoBoil paboToi (IIPOEKTOM) -

- BBIIIOJIHCHUC MHAWBUAYAJILHOT'O ITPOCKTA -

- UHBIE BUJIBI CAMOCTOSATEIIHLHOM pa6OTLI -

Hrorosas arrecrauus B popme nuddepeHunpoBaHHoro 3auera B 4 cemecrpe
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2.2. Conep:xaHue yueOHOT0 mpeaMeTa

OPI'AHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer OpraHUYEeCKON XUMHUH: eé BO3HUKHOBEHHE, pa3BuTHE 51 3HA4YCHHE
B IOJYYEHUU HOBBIX BEIIECTB M MaTrepuanoB. Teopus CTpoeHHs opraHMdeckux coenuHeHuil A. M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS.
CrpykrypHble (OpMYJIbI OpraHndeckux BeuecTB. ['omonorus, nsomepusi. XuMu4eckasi CBsi3b B OPraHU4YECKUX COCIUHEHUSIX — OJIMHApHbIE U
KpaTHBIE CBA3U.

Hpe,I[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(bI/IKaI_II/II/I OpPraHu4YCCKuX BCHICCTB. HOMCHKHaTypa OpPraHu4YCCKuX CO@,Z[PIHCHPIIZ (CI/ICTCMaTI/I‘leCKaH) n
TPUBHAJIBHBIC HA3BAHUA BaXKHEHUIIINX HpeI[CTaBHTGHCfI KJIaCCOB OPraHMYCCKHUX BCUICCTB.

3KCH€DI/IM€HT2UIBHI>IC MCETOJBI HM3YYCHHUS BCIHICCTB M HX HDGBDaHIGHI/If/'II O3HAaKOMJICHUE C 06pa311aMI/1 OpraHn4YCCKUX BCHICCTB U
MarcepuajiaMn Ha UX OCHOBE, MOJCIMPOBAHHUEC MOJICKYJ OPTraHNMYCCKUX BCIICCTB, Ha6J'II-OI[€HI/I€ U OIMMCaHWEC NCMOHCTPAIIMOHHLIX OIBITOB II0
MMPEBPAIICHHUIO OPIraHNYCCKUX BCIICCTB IIPHU HAI'PCBAHUU (HJ'IaBJ'IeHI/Ie, O6y1"J'II/IBaHI/IC )41 FOpeHI/IC).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOIMUYECKHUH psia. MeTaH M 3TaH — NpOCTeHIINe MPEJCTaBUTENN aTKaHOB: (PU3HUECKUEe U XUMUYECKUE
CBOICTBa (peakuy 3aMeIICHNs U TOPEHUsT ), HAXO0XKJIEHUE B PUPO/JIE, TOITYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, FOMOJIOTMUECKUN psAl. DTUJIIEH W MPONUIIEH — MPOCTEUIINE IMPEICTaBUTENN AJIKEHOB: (PU3UYECKHE U
XUMHUYECKHE CBOMCTBA (peaKuu THAPUPOBAHMS, FAJIOT€HUPOBAHUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPHU3alliN ), TOIyYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u mermnOyranueH-1,3: cTpoeHHe, BaXKHEHIINE XWMHUYECKHE CBOMCTBA (peakius TOJTUMEPHU3AIINN).
[Tony4yeHue CHHTETUYECKOTO KaydyKa U pEe3UHBI.

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKHNA Psill. ALIETHIIEH — IPOCTEHIINI MpeACTaBUTENb AIKHHOB: COCTaB, CTPOCHHE,
buznyeckne 1 XuMHUYeCKre CBOMCTBA (peakluy THIpUPOBaHUS, FaJIOT€HUPOBAHMS, THAPATALIUHN, TOPEHHS ), TOJIyYeHUE U IPUMEHEHHE.
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Apenbl. benzoun: cocra, cTpoeHue, pu3NYECKUE M XMMHYECKHE CBOICTBa (peaklMM raJloTeHUPOBAHUS U HUTPOBAHMS), MOTYUCHHUE U
npuMenenue. Tonyon: cocmas, cmpoenue, usuueckue u Xumuyeckue cC80UCMEad (peakyuu 2ano2eHuposanus U HUMpPOBAHUs), NOJLyYeHUue U
npumenenue. TOKCUYHOCTb apeHOB. I 'eHeTHUecKast CBsI3b MEX/1y YIJIEBOJAOPOJaMHU, IPUHAIEKALMME K Pa3JINYHbIM KJIaCCaM.

[TpupoaHble MCTOUYHUKHU YrieBoaoponoB. IIpupomusiii ra3 u nomytHble HedTsHbIe Ta3bl. Hedtb m e€ mpoucxoxknaenue. CriocoOb
nepepadoTKH HePTU: MEeperoHKa, KPEeKUHr (TepMUUYECKHM, KaTaauTudeckuil), muponus. IIpoaykTel nepepaboTku He(TH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOYKTHI €ro nepepadboTKy.

3KCHCDI/IMGHT3HBHLIC METOJIbl M3YYCHHUS BEIISCTB M HX IPEBPAIICHUN: O3HAKOMJICHHE C 06pa3uaM1/1 IracTMaccC, KaydyKoB W PE3UHBI,
KOJUICKIINH ((HG(I)TB» u ((YI‘OJ'IL», MOZCIIMPOBAHUC MOJICKYJI YTJICBOAOPOAOB W TI'aJIOTCHOIIPOU3BOAHBIX, IIPOBCACHUC IPaKTUYECKON Da6OTLI:
MMOJIYYCHHEC 3THJICHA U U3YUYCHHUEC €TO CBOICTB.

Pacuérhbie 3a1a4u.

Brruucnenus mo YpaBHCHUIO XUMHUUYECKOM peaKkuuu (MaCCBI, O6’béMa, KOJIMYCCTBA MCXOAHOT'O BCHICCTBA HJIM HPOAYKTA PCaKIHUU I10
N3BCCTHBIM MAcCCE, O6T)éMy, KOJIMYCCTBY OAHOI'O U3 UCXOAHBIX BEIICCTB WJIN IMTPOAYKTOB peaKHI/II/I).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OHOATOMHBIE CHUPTHI. METaHONI M 3TAaHON: CTPOEHHE, (PU3NYECKHUE U XMMHUYECKHE CBOMCTBA (PEaKIUU C aKTUBHBIMHU
MeTaJlJIaMH, rajJoreHOBOJAOPOIaMu, TOPEHKE), TpUMeHeHne. BonopoaHbie CBA3M MEXly MOJIEKyJIaMU CIIUPTOB. [leificTBHe MeTaHOIa U 3TaHoJIa
Ha OpPTraHu3M YEJIOBEKA.

MHoroaTomMHble CHOUPTHL. OTWICHIJIMKOIb W TJIMLEPHUH: CTpOeHHe, (U3MYecKue M XMMUYECKHE CBOMCTBa (B3auMoJeicTBue 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. TOKCUYHOCTh (beHona. HpI/IMeHCHI/Ie (beHOJ'Ia.

AJIBI[CTI/II[BI " KenioHwl. 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 KHCJIOTBI. MypaBBI/IHaH M YKCYCHAasl KUCJIOTBI: CTPOCHUC, (1)I/I3I/I‘IGCKI/IC 1 XMMHUYECKHE CBOMCTBA
(CBOfICTBa, O6H_[I/Ie JJI1 KJIacCa KHCJIOT, pCaknus 3TepI/I(1)I/IKaHI/II/I), IMOJIYYCHHUEC W IIPUMCHCHHUC. CTeapI/IHOBaH N OJICMHOBAas KHCJIOTbhI KakK
MNpEACTAaBUTCIIN BBICIINX Kap60HOBLIX KHUCIOT. Mbla KaK COJIM BBICIINX Kap6OHOBbIX KHUCJIOT, UX MOIOIICC JIelicTBHE.

Crnoxnble A3pUPHI KaK MTPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cnoxubix 3¢upos. Kupsel. ['unponus xupos. [IpuMmeneHue xupos.
bronoruueckas poib JKUPOB.

VYraeBozpl: cocTaB, Kiaccu(UKaLus yrieBoaoB (MOHO-, TU- M Hojucaxapuabl). [7roko3a — mpocTelmmi MoHOcaxapu: 0COOEHHOCTH
CTPOCHHS MOJIEKYIIbI, (PU3NYecKre W XUMUYECKUE CBOWCTBA (B3aumoeiicTBue ¢ ruapokcuaom meau(ll), okucieHne aMMUadHbIM PacTBOPOM
okcuna cepebdpa(l), BocctaHoBieHue, OpoXKeHHE TIIIIOKO3bI), HAXOXKICHHE B INPHUPOJAE, NPUMEHEHHe, Ouojoruueckas posb. POTOCHHTES.
®pyKTO3a KaK U30MEP IITFOKO3BI.

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

OKCIEepUMEHTAIbHBIE METOJIbl MU3YYEHHUs BEIIECTB M WX NPEBPAIICHUN: MpPOBEACHHUE, HAOIIOACHUE M ONHCAHUE JEMOHCTPALlMOHHBIX
OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKIIMH OJHOATOMHBIX CIIUPTOB (OKHCIEHHE 3TaHosa okcuioM Meau(Il)), MHOroaTOMHBIX CIIMPTOB
(B3aumosielicTBue riuuepuHa ¢ ruapokcuom mean(ll)), anprernios (okuciaeHHEe aMMUadYHbIM pacTBOpoM okcuja cepedpa(l) u runpoxkcuiom
menu(Il), B3anmoeiicTBue kpaxmaia ¢ HOJI0M), IPOBEJCHUE IPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuéTHble 3a/1a4un.

Brruncnenus mo YpaBHCHUIO XUMHYECKON peaknuuu (MaCCBI, O6’béMa, KOJIMYCCTBA MCXOAHOI'0 BCHICCTBA HJIM MPOAYKTA PCAKIUU IIO
N3BCCTHBIM MaAcCCEC, O6’BéMy, KOJIMYCCTBY OAHOI'O U3 UCXOAHBIX BCIICCTB WJIN IPOAYKTOB peaKHI/II/I).

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

AMUHOKHUCIOTHl Kak amMQoTepHble OpraHuveckhe coequHeHus. Du3nveckre M XHUMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha MpuUMepe
rmnuHa). bruomornueckoe 3HaueHHE aMHHOKHUCIIOT. [lenTuas!.

benky xak mpupoJHBIE BBICOKOMOJIEKYNIApHBbIE coequHeHHs. [lepBuuHas, BTOpHYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE
CBOMCTBA OEJIKOB: THAPOJIH3, ACHATYpAIlUsl, KAYECTBEHHBIC PEAKIIUK Ha OCIIKH.

16



OKCIIepUMEHTAJIbHBIC METOJIBI M3YYCHHUS BEIISCTB M MX IIPEBPAIICHUM: Ha6J'II-OI[eHI/Ie U OINMCAHUC JEMOHCTPAIMOHHBIX OIIBITOB:
JACHaTypauusa 0eIKoB IIpU Harp€BaHnu, IBCTHBIC PCAKIINHN OEIKOB.

BbicokomosiekyasipHbIe COeJUHEHHUS

OCHOBHBIC TTOHATUS XHMHHU BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ: MOHOMCpP, IMOJIUMEP, CTPYKTYPHOEC 3BCHO, CTCIICHb ITOJIMMCEpHU3aAllUH,
CpCaHsias MOJICKYJIApHAs Macca. OcHoBHBIC MCTOJbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COCIUHCHUIN — noJMmMepus3anusa U NOJIMKOHACHCAL WA,

3KCHCDI/IMGHT2UIBHLIC METOJABI M3YUYCHHA BCHICCTB KW HX HDCBDaHIeHHfIZ 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 MOHATHH, SBJISIOLIMXCS CUCTEMHBIMHU JJISl OT/AEJIbHBIX IPEAMETOB €CTECTBEHHO-HAyYHOI'O
LUKJIA.

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

®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 BelIeCTB B OpraHusme, (OTOCHHTE3, OMOJOTMUECKH aKTHBHbIE BellecTBa (Oenku,
YTJIEBOJIbI, JKUPbI, PEPMEHTHI).

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

TexHomorus: IMUIICBBIC MPOAYKTBI, OCHOBBI PAlIMOHAJILHOTO ITUTAHUA, MOIOIIUC CPCACTBA, JICKAPCTBCHHBIC 1 KOCMCTUYCCKUC ITPCIIapaThl,
MaTepHralibl U3 NCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHHU
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XUMHYECKUH 37eMeHT. AToM. Slnpo aroma, HM30TOIBI. ODJIEKTPOHHAsT 000J0YKa. DHEPreTUYECKUE YpPOBHHU, TOIYPOBHH. 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 NEpUOAMYECKOrO 3aKOHA U
Ilepuoauueckoit cucteMbl xumudeckux snemeHToB JI. WM. MenpgeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
W3MCHCHHUS CBOHCTB XMMHYECKUX DJIEMEHTOB M OOpa3yeMbIX UMHU MTPOCTBHIX M CIIOKHBIX BEIIECTB MO TpyHIaM M TepuojaaM. 3HAuCHUE
MIePUOIUYECKOTr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMUYECKash CBA3b. Buabl XUMUUECKOH CBsA3M (KOBaJICHTHAs HEMOJIApHAsl U NOJspHAsi, MOHHAs, METANINUecKas).
Mexanu3mbl 00pa3oBaHMsl KOBAJECHTHOM XHMMHYECKOW CBSI3M (OOMEHHBIM M JOHOPHO-aKLENTOpHBINH). BomoponHas cBsizb. BaneHTHOCTB.

QHGKTpOOTpI/IHaTeHBHOCTL. CreneHb okucicHuA. MIOHBI: 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 peI_I_IéTKI/I.

ITonstue o JAUCIICPCHBIX CUCTCMAX. HcTtuHHBIC M KOJIJIOUIHBIC pacCTBOPBLI. MaccoBas 1o BellecTBa B pacTBOpC.

KJ'IaCCI/I(l)I/IKaI_[I/IH HCOPTraHNUYCCKUX COE€TUHEHUI. HOMCHKJ'IaTypa HCOPraHNMYCCKUX BCHICCTB. I'enetnueckast CBs3b HCOPTraHNYCCKUX
BCIICCTB, MPUHAAJICIKAINNX K pa3JIMYHbIM KJIaCCaM.

Xumunueckas peakuus. Knaccuukanns XMMHUYECKUX peakluil B HEOPraHMYECKONW M OpraHMYeCcKOM XUMHH. 3aKOH COXPAHEHUS MacChl
BEIL[ECTB, 3AKOH COXPAHEHUS U NPEBPALLECHUS SJHEPTUH IIPA XUMUYECKHUX PEAKLIUAX.

CKopocCTh peakiuu, €€ 3aBUCUMOCTh OT pa3nuHbIX (pakTopoB. OOpaTUMBbIE peakiu. XUMUYECKOe paBHOBecHe. DAKTOPHI, BIUSIONINE
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-BOCCTAHOBHUTEIIBHEIC PpCaKkIuu.

OKclepUMEHTAIbHbIE METO/Ibl M3YUCHHUs BEIIECTB U MX HpPEBpalleHui: JeMoHcTpaius tadbnul «llepuonnyeckas cucreMa XMMUYECKUX
AJIEMEHTOB . N. MenneneeBay, N3y4YeHUe Mozenen KPUCTaJUIMYECKUX pPElIETOK, Ha0JI0/IeHNe
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U OINMCaHHE JEMOHCTPAIMOHHBIX U Ja0OpAaTOPHBIX OMBITOB (Pa3NIOKEHHE MEPOKCHAA BOJOPOJa B MPUCYTCTBHM KaTaau3aTopa, ONpeecsieHUe
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIbIO YHHBEPCAIBHOTO HHAMKATOPA, PEAKIMUd HOHHOTO OOMEHAa), MPOBEACHHUE MPAKTHYECKOW padOThI
«BrusiHre pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKON PEaKIIHm.

Pacuérhbie 3a1a4u.

Pacu€Tpl Mo ypaBHEHHSIM XUMHYECKHX PEAKUMH, B TOM YHUCIE TEPMOXUMHUYECKUE PACUYETHI, PACUEThl C MCIIOJIb30BAHUEM IOHSATHS
«MacCcoBast 10JIs BEIIECTBAY.

Heopranuueckasi xummsi

Hewmeranmnsi. Tlonoxxenne nemeramioB B [lepuonnueckoii cucreme xumudeckux snemeHToB . M. MenaeneeBa u 0COOEHHOCTH CTPOCHUS
aToMoB. Ou3nUeckre CBONCTBA HEMETAIOB. AJIJIOTPOIUS HEMETAIIIOB (Ha IpUMeEpe KUCIOpoAa, cepbl, pochopa u yrieposa).

XUMUYECKUE CBOIMCTBA BaXKHEUIIINX HEMETAIUIOB (FaJIOT€HOB, CEPhI, a30Ta, Gocdopa, yraepoaa U KpeMHUS) U UX COSAUHEHUI (OKCUIOB,
KHUCJIOPOJICO/IEPIKALUX KUCIIOT, BOAOPOIHBIX COSAMHEHUM).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.
Mertannsl. [lonoxenne meramioB B Ilepumomudeckoii cucremMe xumudeckux snemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTpOEHUS
AIIEKTPOHHBIX 000J104eK aromMoB MeTamioB. OOmue ¢usznyeckue cpoiicTBa MeTasioB. CrjiaBbl METAIOB. ODJIEKTPOXUMHUYECKHH psij

HaHp}DKeHI/Iﬁ MCTAJIJIOB.

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

O61ue criocoObl Moay4YeHus: MeTauioB. [IpyuMeHeHne MeTaioB B ObITY U TEXHHKE.
OKcliepUMEHTAIbHbIE METOJIbl M3YYEHHs] BELIECTB W WX NPEBpALICHUH: H3y4YeHHE KOJUIEKIMU «MeTamisl U CIUIaBbl», 00paslioB

HEMCTAJIJIOB, pCHICHUC SKCIICPUMECHTAJIBHBIX 3a/1a4, Ha6J'IIO)IeHI/Ie " OIMMCaHNEC NEMOHCTPAIVOHHBIX 1 J'Ia60paTOpHI)IX OIIBITOB (BSaHMOHeﬁCTBHe
TUAPOKCHU A AJIIOMUHHUA C paCTBOpAMU KHUCIIOT U Iuenoqeﬁ, KauCCTBCHHBIC PCAKIIMN HA KATUOHBI MeTaJ'IJ'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, KOJIMYECTBA BCH_IeCTBa) IIPOAYKTOB pC€aKIUMH, €CJIM OJAHO M3 BEIICCTB UMECT ITPUMCECH.

XHUMHA ¥ KU3HD

Ponp xumuu B o0ecrieueHun 3KOJ'IOFI/ILIGCKOI71, BHCPFGTHHGCKOﬁ u HHH.[CBOﬁ 6630HaCHOCTI/I, pPa3sBUTHU MEAWULIMHBI. [TousTue o Hay4YHbIX
METOJaXx IMMO3HaHMA BCHICCTB U XUMHUYCCKUX peaKum”L

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 SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKNEC U MUHCPAJIbHBIC y1106peH1/191.

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

B [IOBCEHEBHOU KU3HU.

MexnopeaMeTHBIE CBA3H.

Peanmaunﬂ MCKIIPECAMETHBIX CBsI3ei npu HU3Yy4YCHUU O6IJ_I€I7I u HeOpFaHquCKOﬁ xumun B 11 Kknacce OCYHICCTBJIISCTCA 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“IHHﬁ q)aKT, THUIIOTE34a, 3aKOH, TCOPUS, aHaAIIN3, CUHTC3, KJ'IaCCI/I(i)I/IKaI_II/ISI, MNepuoaANvIHOCTD,
Ha6J'IIOI[CHI/I€, OKCIICPUMCHT, MOACITIUPOBAHUEC, USMEPCHUC, ABJICHUC.

®dusuKa: Marepusi, YHEPrusi, Macca, aroM, 3JEKTPOH, NMPOTOH, HEUTPOH, UOH, MU30TOI, PATUOAKTUBHOCTb, MOJIEKYJIA, SHEPTreTUUYECKUI
YPOBEHB, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIeCTBa, (PU3NUECKHe BEJIMUYMHBI U €IMHUIIBI UX U3MEPEHUs, CKOPOCTh.

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

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOTINBO, PECYPCHI.
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TexHojiorust: XuMHYECKast IMPOMBIINIJICHHOCTh, MCTAJUIYpIrus, IIPOU3BOACTBO CTPOUTCIIBHBIX MAaTCpUajioB, CEIIbCKOX03IHCTBEHHOE
IMPOU3BOACTBO, MNHIIECBAsA IPOMBIIIICHHOCTD, (bapMaL[eBTI/ILICCKaH IMPOMBIINIJICHHOCTh, IIPOM3BOACTBO KOCMCTHYECCKHUX IIp€IIaparTrosB,
MMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTCPHUAJIOB, SJICKTPOHHAA MMPOMBIIIJICHHOCTD, HAHOTCXHOJIOT'H.
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2.3. TemaTn4yeckoe MJIAHMPOBAHUE

38 yacos

TEMATHYECKOE IINTAHUPOBAHUE

KoumnuectBo 3
Ne n/m HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI 4yacoB HEKTPOHIbIC (L PPOBELIC)
o0pa3oBaTe/ibHbIE PECYPCHI
Bcero
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH

11 [Ipenmer oprannveckoit xumun. Teopus cTpoeHuUs 1 https://resh.edu.ru/subject/29/10,
' opranuyeckux coenunenuit A. M. bytieposa https://chem-ege.sdamgia.ru/
Hroro no pazneny 1
Pa3znea 2. YrieBoaopoabl

21 beelEHEe VETCBOTODONE — ATKAHEL 1 https://resh.edu.ru/subject/29/10,
' et yr AOPOL https://chem-ege.sdamgia.ru/

29 HenpenenbHble yriieBOJOPOABI: ANKEHBI, aJTKaIUCHBI, 4 https://resh.edu.ru/subject/29/10,
' AJIKMHBI https://chem-ege.sdamgia.ru/

53 ADOMATHHECKIE VITEBOLODOIEL 1 https://resh.edu.ru/subject/29/10,
' p yr AOPOL https://chem-ege.sdamgia.ru/

24 [TpuponHbIe HCTOYHUKH YTIIEBOIOPOJIOB U UX 5 https://resh.edu.ru/subject/29/10,
' nepepaboTka https://chem-ege.sdamgia.ru/
Hroro no pazgeny 8
Paszgea 3. Kucaopoacoaepskamue oprannyeckue coeJuHeHU st

3.1 Cruptsl. Oenon 1 https://resh.edu.ru/subject/29/10,
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https://resh.edu.ru/subject/29/10
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10

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

3.2 Ansnerunsl. KapoonoBsie KUcnoThl. CroxHbIE 3()UPHI

3.3 VYrneBojbl

https://resh.edu.ru/subject/29/10,
https://chem-ege.sdamgia.ru/

https://resh.edu.ru/subject/29/10,
https://chem-ege.sdamgia.ru/

Uroro no pazgeny

Paznen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

4.1 AmunHbl. AMAHOKHCIIOTHL. benku

https://resh.edu.ru/subject/29/10,
https://chem-ege.sdamgia.ru/

Hroro no pazneny

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

5.1 [Tmactmaccel. Kayuyku. Bonokna

Hroro no pasneny

https://resh.edu.ru/subject/29/10,
https://chem-ege.sdamgia.ru/
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https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10
https://chem-ege.sdamgia.ru/

KoanuyecTBo

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m HanmeHoBaHMe pa3eioB U TeM IPOrpaMMBbl Jacos
o0pa3oBaTejibHbIE PeCypPChI
Bcero
Pa3nen 6. TeopeTruueckue 0CHOBBI XUMHU
Crtpoenue atomoB. [lepuoguyeckuii 3aK0H 1 https://resh.edu.ru/subject/29/11/,
1.1 [Tepuonuueckas cucrema XuMH4eCcKux 3aeMeHToB 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 XUMHYECKUE PEAKIIUH 4 ]
https://chem-ege.sdamgia.ru/
Hroro no pazneny 7
Pa3znen 7 Heopranmueckas xummusi
https://resh.edu.ru/subject/29/11/,
2.1 Merasuist 3 ps:// / J_ /29111
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11/,
2.2 HemeTaminl 4 )
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11/,
2.3 CBsI3b HEOPraHUYECKUX U OPTraHUUYECKUX BEIIECTB 1 _
https://chem-ege.sdamgia.ru/
Hroro mo pazueny 8
Pa3znen 8. Xumus u :KU3HB
https://resh.edu.ru/subject/29/11/,
3.1 XUMUS U )KA3Hb 2 ]
https://chem-ege.sdamgia.ru/
Wroro no pazueny 2
[TosTOpeHue 2
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https://resh.edu.ru/subject/29/11
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11
https://chem-ege.sdamgia.ru/

3aver
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HOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoanuectBo
4acoB

dopmupyemMble
KOMIIeTEeHIIUH

[IpenmeTt oprannyeckoi XuMuu. Teopus CTpOEHUA
opranudeckux coeauHeHuii A. M. bytieposa.
Howmenxumarypa (cuctemarndeckasi) 1 TpUBHAIBHEIE
Ha3BaHUS OPTaHUYECKUX BEUIECTB

OK 01, OK 02

AJKaHEL: COCTaB U CTpOCHUEC, TOMOJIOTHYCCKHUI pAana.

MertaH u 3TaH — NpOCTEHIITNE IPEACTABUTENN aJTKAaHOB

AJIKEHBI: COCTaB U CTPOCHHUE, CBONCTBA. DTUJICH U
MPONMJIEH — MPOCTEHIINE MPEICTABUTENIN AJIKCHOB

[IpakTuueckas padora Ne 1. «Ilomydenue sTnnena u
HU3yUYEHHE €TO CBOMCTBY

OK 01, OK 02

OK 01, OK 02

OK 01, OK 02

Anxanuensl. byranuen-1,3 u metunoOyranuen-1,3.
[lomrygeHnne CHHTETHYECKOTO KaydyKa U Pe3HHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS,
TOMOJIOTUYECKUN Psifl. ALIETUICH — MPOCTEHIIIHIA
MIPEACTaBUTEINb aJIKUHOB

OK 01, OK 02

OK 01, OK 02

ApeHbI: 0eH30J1 U TOIy0J. TOKCHYHOCTh apSHOB.
I'enernyeckast CBSI3b YTIIEBOJOPOAOB, IIPHHA/IIIEIKAIIIIX
K pa3jMuHbIM KJlaccam

OK 01, OK 02

IIpupoHbIE HCTOUHMKY YITIEBOIOPOIOB: IIPUPOIHBII

ra3 v IONyTHbIE He(TSIHbIE I'a3bl, HeTh U MPOILYKTHI €€

nepepaboTKu

KontponbsHas pabota 1o pasaeny «YTIeBOI0POIbDY

OK 01, OK 02

OK 01, OK 02

10

HpeaeanHe OAHOATOMHBIC CITMPThI: METAHOJI U
OTaHOJI. BOILOpOI[HaH CBs13b. MHOrOaTOMHBIC CIIUPTHI:
OTUJICHIJIUKOJIb U TJIIMLCPUH

OK 01, OK 02

11

12

denon. Anpaernansl. Auetod. OTHOOCHOBHBIE
MpeiebHbIE KApOOHOBBIE KUCIOTHI: MypaBbUHAS H
YKCyCHast

[Ipaktuueckas padora Ne 2. «CBoiicTBa pacTBopa
YKCYCHOM KHCJIOTBD)

OK 01, OK 02

OK 01, OK 02

13

CreapuHOBas ¥ OJICMHOBAsI KUCIOTHL. MblIa Kak COJTu
BBICIIMX KapOOHOBBIX KHCIOT. CI0KHBIE H3QHUPBI KaK
MPOM3BOJIHBIE KAPOOHOBBIX KUCIOT. [ Maponu3
CJIOKHBIX 3(UPOB

OK 01, OK 02

14

15

JKupbl: THAPOIIN3, TPUMEHEHHE, OMOIOrHYECKas POJib
JKUPOB.

YrneBonsl: cocTas, kinaccuukanms. BaxHeiime
MPeICTaBUTEIIN: TII0K03a, PPyKTO3a, caxaposa.
Kpaxman u nemironosa Kak IpupoAHbIE TOJIUMEPHI

OK 01, OK 02

OK 01, OK 02

16

Kontponbhas pabota no pazaeny
«Kucnoponconepxaiiyie OpraHi4eckiue coeInHEHUS»

OK 01, OK 02




17

18

19

AMUHBL: METWIAMUH U aHWINH. AMUHOKHCIIOTEI KaK
amM(OTepHBIC OPraHUYCCKHUE COCAMHEHUS, UX
onosornueckoe 3HaueHue. [lenTuasl

Bbenku xak mpupoaHbIE BEICOKOMOJIEKYIISPHBIE
coenuHenusi. OCHOBHBIC MOHSATUS XUMHUHU U METOIBI
CHHTE3a BRICOKOMOJIEKYJIIPHBIX COETUHEHMH.
[TnacTMaccel, Kayqyku, BOJOKHA

XHAMHYCCKHH dJIEMEHT. ATOM. DJICKTPOHHAS
koH(puUrypanus atoMoB. [leproaudeckuii 3aK0H U
ITepuoauueckas cucremMa XUMUYECKUX 31eMeHTOB [1.
H. MenpeneeBa, €€ 3aKOHOMEPHOCTHU U 3HAYEHUE

OK 01, OK 02

OK 01, OK 02

OK 01, OK 02

20

21

Crtpoenue BemiecTBa. XUMHUYECKAsl CBSI3b, €€ BUIBI,
MEXaHU3MbI 00pa30BaHUs KOBAIIEHTHON CBSI3H.
Bonopoanas cBsi3b. BaeHTHOCTS.
DIEeKTPOOTPHUIIATENEHOCTh. CTENIEHh OKUCIICHHUS.
BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

ITonstue o nucnepcHsix cucremax. ICTUHHBIE U
KOJUTOUAHBIE pacTBOpPbl. MaccoBast 107151 BEILIECTBA B
pactBope. Kimaccudukarust 1 HOMEHKIATypa
HEOpPraHWYECKUX COeMHEHU. [ eHeTnueckas CBs3b
HEOPraHWYECKUX BEIIECTB, PA3JIUUYHBIX KIACCOB

OK 01, OK 02

OK 01, OK 02

22

Knaccudukamms XuMU4IeCKUX peakinuii B
HEOPraHW4YeCKON U OPraHuYeCKON XUMHH. 3aKOH
COXpaHEHUS MACCHI BEIIECTB; 3aKOH COXPAHCHUS U
MIpEeBpaIIeHNS YHEPTHH MTPH XUMAYECKUX PEAKIIHAX.
Ckopoctb peakiun. OOpaTUMBIE peaKIny.
XVMHUYEeCKOe paBHOBECHE

OK 01, OK 02

23

24

25

[Tpaktuueckast padota Ne 3. «BriusiHIE pazmudHBIX
(hakTOpOB Ha CKOPOCTh XUMHUYECKOI pEaKITui»

OnexTponutuieckas quccoruanus. [lorarue o
BoJIopoaHOM ToKasarene (PH) pactBopa. Peakinu
HOHHOTO OOMeHa. ['MpoTu3 OpraHMYeCKUX U
HEOpraHu4YecKux BerecTB. OKUCIUTENBHO-
BOCCTAaHOBUTECJIBHBIC PCAKIIUH. ITousitue 00
AJIEKTPOJIN3E PACILIIABOB U PaCTBOPOB COJIeH

Kontponbhas padora no pazaeny «Teopernueckue
OCHOBBI XMMHM»

OK 01, OK 02

OK 01, OK 02

OK 01, OK 02

26

Mertael, ux nojoxkeHue B [lepuoauyeckoit cucreme
xumudeckux 3eMeHToB J[. M. Menneneesa. O0imme
(m3nueckue cBoricTBa MeTaLTOB. CILTaBbl METAJLIOB.
ONEeKTPOXUMUYECKHUH Psi/i HAPSHKEHUH METaIJIOB

OK 01, OK 02

27

XVWMHYECKHE CBOMCTBA BAKHEUIITNX METAJUIOB (HATPHIA,
KaJIUii, KaJbUUW, MAarHUM, aTIOMUHUNA, XpOM, MEJIb,
IIMHK, JK€JIe30) U UX COCAMHCHHI

OK 01, OK 02

28

[Ipaxtrueckas padora Ne 4. "Pemrenne
AKCIIEPUMEHTAIBHBIX 33724 10 TeMe «MeTauibn)"

OK 01, OK 02

27



29

30

31

32

Hewmeramnel, nx nonoxenue B [lepuoanueckoit OK 01, OK 02
cucTeMe XxuMuueckux seMeHToB . 1. Menaeneena.
®u3nYecKre CBONCTBA HEMETAIOB. AJITOTPOIHUS 1
HEMETAIUIOB (Ha MpUMEpe KUCIopoaa, cepsl, pochopa
1 yTIIepoja)

XUMHYECKUE CBOMCTBA raJioT€HOB, CEPhI, a30Ta,
(docodpa, yriepona, KpeMHHUS U UX COCITUHEHUI

OK 01, OK 02

O0o001IeHne U cucTeMaTU3alys 3HaHUH 110 TeMe OK 01, OK 02
«Hemertamney. [Ipaktiueckas padora Ne 5. «Pemenne 1
AKCIIEpUMEHTAIBHBIX 3a1ad 1mo Teme "Hemertamier"y»

KonTtponbHas padbora mo TeMaM «MeTaiIbDy |
«Hewmetanmb»

OK 01, OK 02

33

Heoprannueckue u opraHu4ecKue KUCIOThI U OK 01, OK 02
OCHOBaHHS. AM(DOTEpHBIC HEOPraHUIECKHUE U
OpraHu4ecKue coequHeHus. I'eneTnyeckas cBs3b
HEOPraHMYECKUX U OPTAaHUYECKUX BEILIECTB

34

Ponb xumum B 0bOecrieueHH IKOJIOTHYECKOH, OK 01, OK 02
SHEPreTHUYECKON 1 MHUIIEBOH 0€30MaCHOCTH, Pa3BUTHU
MEIUIMHBI. XUMUS U 3[I0pOBbE UeloBeka. YenoBek B
MHpE BEIIECTB U MaTepUAJIOB

35

36

[Ipencrasienust 06 00MKX HAYYHBIX PUHIIUIAX

OK 01, OK 02

IIPOMBIIIJIEHHOT'O ITOJTYYCHU S BaKHEHIIINX BEIICCTB

IToBTOpEHHE 1 OK 01, OK 02

37
38

[ToBTOpEHHE 1 OK 01, OK 02
3auer 1 OK 01, OK 02
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3. YCJIOBUS PEAJIN3ALIUA ITPOT'PAMMBI IPEJMETA

3.1. TpeOoBaHusl K MUHUMAJIbHOMY MaTepHAJIbHO-TeXHHYECKOMY 00ecle4eHn 0

Jis peanuzany MPOTPaMMbl JTUCITUTUIHHBI JTOJDKHBI OBITH MPETYCMOTPEHBI CIICAYIONINE
CreNMaIbHbIE TIOMEIICHHS: YYeOHbI KaOWHET XWMHH W/WIH Yy4eOHOWM XMMHYECKOU
1abopaTopuH.

O6opynoBanne y4eOHOro kaOuHeTa (HArJsAHBIE TOCOOWs): HAOOpPHI MIAPOCTEPIKHEBBIX
MoJieJIel MOJIEKYI, MOJETH KPUCTAIIMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTBIX U CIOXKHBIX
BEIIECTB W/WJIM KOJUICKIIMHM TOJUMEPOB; KOJUIEKIIMS TOPHBIX MOPOJ M MUHEPAJIOB, TabIuIa
Memngeneesa, yaeOHbie GribMbl, IU(PpoBBIE 00pa3oBaTENbHBIE PECYPCHI.

TexHUYECKHE CpeiCcTBa OOYUEHHUsS: KOMIBIOTED C YCTPOMCTBAMH BOCIPOW3BEICHUS 3BYKA,
MPUHTEP, MYJIbTUMEINA-TIPOSKTOP C DKPAHOM, MYyJbTUMEIAWHHAS JOCKA, YKa3Ka-TIpe3eHTep
JUISL IPE3EHTALIHM.

OGopynoBanue mabopaTopur W pabOYMX MeECT JIa0OpaTOpPHHU: MEH3YPKH, ITHUIETKHU-
KaleJbHUIIbl, TEPMOMETPbI, MHKPOCKOM, JIyNbl, MpPEeIMETHbIE U TOKPOBHBIE CTEKIIa,
TUTAHIIETHI ISl KalelbHBIX peakiui, QuIbTpoBalibHAs OyMara, MPOMBIBATKH, CTCKJISTHHBIE
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NpoOUPKH, PE3UHOBBIE TPOOKH, (POHApUKH, HAOOp PEaKTUBOB, CTCKJSIHHBIC ITaJIOYKH,
IITATUBBI JIJIs1 IPOOUPOK; MEPHBIC UIMHJIPHI, BODOHKU CTEKIISTHHBIC, BOPOHKH JICIIUTEIHHBIC
mwmHapraeckue (50-100 M), crynmku ¢ mecTUKoM, (appopoBble YalIKH, MHUHIIETHI,
GunbTpel OyMaXKHbIC, BaTa, MapJisg, YacOBBIC CTEKJA, SJCKTPOIUIMTKH, TabopaTopHbBIE
IITATUBBI, CIUPTOBBIC TOPEJIKH, COUYKH, IPUOOp JUIS TOIYYSHHS Ta30B (WU MPOOUpPKa C
ra3o0TBOJAHON TpPYOKOif), AepxaTenu g NPoOUPOK, CKISHKH ISl XpaHEHHs] PEeaKTHUBOB,
paznaTovHble JIOTKM; XuMuueckue crtakanbl (50, 100 m 200 mu1); mmaTenw; MUHIETHI;
TUTEIBHBIC MU, CEKYHAOMEPHI (TaiiMepbl), MepHble Tpodupku (Ha 10-20 mi1) U MepHbIe
KkoJob1 (25, 50, 100 m 200 mu1), BoastHas OaHst (WJIM TEPMOCTAT), CTEKIISIHHBIC MMaJOYKH;
KOHWYeckre KojObl s TtutpoBanus (50 m 100 wmi1); HMHIUKATOPHBIE TIOJOCKHU IS
onpenenenuss pH u cranmaptHas WHIUKATOpPHAs IIKaJla; YHUBEPCAIbHBIA WHIUKATOD;
nunetrku Ha 1, 10, 50 mu (wnm po3aropel Ha 1, 5 u 10 mi), OrOpeTKH AJiE TUTPOBAHUS,
menuuuHckue mnpuiel Ha 100—-150 mi, maGopaTtopHble W/WIM aHAIMTUYECKHE Bechl, pH-
METpBbI, CYIIUIBHBIN mIKad, U Ip. 1adopaTtopHoe 000pyI0BaHHE.

3.2. Y4eOHO-MeTOANYEeCKOe o0ecIeyeHue

3.2.1. OcHOBHBIE HCTOYHUKHU

Xumus, 10 knace / I'adpuensa O.C., Octpoymos W.I'., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3marenscTBO «IIpocBenicHme)

Xumus, 11 xknace/ I'adpuensa O.C., Octpoymon W.I'., Cnagkos C.A., AKInoHepHoOe
obmrectBo «M3narenscTBo «IIpocBerieHney

3.3 Opranusanusi o0pa3oBaTeJbHOr0 MNpolecca HA 3aAHATHAX MO Yy4yeOHOMY
npeaMery

Peaam3anusi BOCIUTATEIbHBIX ACIIEKTOB B IMpoIlecce YUeOHBIX 3aHATHIH

Ha 3ansTusX WCHONB3yIOTCS BOCHUTATEIbHBIE BO3MOXXHOCTHU COJACpPKAHUS Y4EOHOTO
mpeaMeTa yepes co3/laHue ONaronpusTHRIX YCIOBUH Ui MPUOOpETEHHs 00y4JarOUMUCS OTbITa
OCYIIECTBIICHUS COLIMAIIBHO 3HAYUMBIX JIeNl, Tepeaady OOydJaromuMCsl COLUMAIbHO 3HAYMMBIX
3HaHWM, pa3BUBAIOIINE HUX JIOOO03HATEIHHOCTH, IMO3BOJSIONINE MPHUBIECYh WX BHHMAaHUE K
SKOHOMUYECKUM, TIOJUTUYECKUM, DKOJIOTHYECKUM, TyMaHUTApHBIM MpoOJieMaM HaIlero
oOmiecTBa, GOPMHUPYIOMIKNE UX TYMAaHUCTUIECKOE MUPOBO33PEHNE U HAYYHYIO KQpTUHY MUpA.
Hcnoab30BaHue AKTHBHBIX M HHTEPAKTHBHLIX (GopM NpoBeeHNs 3aHATHH
B wmemax peannzanuu  KOMIIETEHTHOCTHOTO MOJAXOA, IMPEIAYCMOTPEHO HCIOJIB30BAHUE B
00pa3oBaTelbHOM TMPOIECCE AaKTUBHBIX W WHTEPAKTUBHBIX (OPM TMPOBEIACHUS 3aHATUH
(KOMITBIOTEPHBIX CHUMYIISIIHMA, JEJIOBBIX M POJEBBIX WUIp, pa3dopa KOHKPETHBIX CHUTYaIUH,
MICUXOJIOTHYECKUX U MHBIX TPEHWHTOB, TPYIIIOBBIX AUCKYCCHI) sl GOPMUPOBAHUS U PA3BUTHUS
00X ¥ MpoheCCUOHATBHBIX KOMIIETSHIINN 00yUYaOIUXCs.

3.4. OcobenHocTu peanusanuu nporpammsl ¢ npumenenuem J1OT u 30

B ocoObix ciywasx (kapaHTHH, aKTHpOBaHHbIE IHU M JIp.), BO3MOXKHa OpraHU3alus
yueOHOro mporecca B (opMe  TUCTAHIIMOHHOTO O0Oy4deHHsl (PIEKTPOHHOE OOy4YeHHe U
TMICTaHIIMOHHBIE 00pa30oBaTeIbHBIE TEXHONOTUH). [1o1 3NMeKTPOHHBIM O0ydeHHEM MOHUMAeTCs
opranu3zaiysi 00pa3oBaTeNbHON EATENIFHOCTH C MPUMEHEHHEM COEpIKallencs: B 6a3ax JaHHbBIX
U HUCHOJB3yeMOW Tpu  peanu3anuu  oOpa3oBaTeNbHBIX HporpaMM  HH(pOpManuu U
oOecrieynBaOIUX €¢ 00paboTKy HH(POPMALMOHHBIX TEXHOJOTUH, TEXHUYECKUX CPEICTB, a
Takke HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHBIX CeTeH, oOecrneyuBalomuX Iepegady Mo
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JMHUSAM CBSI3M yKa3aHHOM HMH(pOpMAaIMM, B3aUMOACHUCTBHE OOYyYarolIMXCs M MEeAarorHyecKux
paboTtHukoB. Ilog OUCTaHIMOHHBIME OO0pa30BaTEIbHBIMH TEXHOJOTMAMU IOHUMAIOTCS
o0pa3oBaTesbHbIE TEXHOJIOTHH, pealn3yeMble B OCHOBHOM C MPHMEHEHHEM HH(POPMALMOHHO-
TEJIEKOMMYHHUKAI[MOHHBIX CETEHl IpH OMNOCPEJOBaHHOM (HAa pPACCTOSHUHU) B3aUMOACHCTBUU
00yyaromuxcs 1 Neaarorndyeckux paboTHUKOB.

JluctaHIMOHHOE  O0y4eHHe, B  3aBHCHUMOCTH OT TEXHMYECKHMX BO3MOXKHOCTEH
00y4aromuxcsi, MPOBOAUTCS C MCIIOJIB30BAaHUEM TaKuX (OPM MPOBEICHUS 3aHATUH KaK OHJIAIH-
YPOKH, OHJIAHH-KOH(EPEeHIMH, OHJIAWH-JIEKLNH, UCIOJIb30BaHUE BUIEOYPOKOB, IMPE3EHTALU,
BO3MOXKHOCTEH AJIEKTPOHHBIX 00pa3oBaTeNbHbIX Tarhopm Yuu PV, pemy EI'D, POIII u ap, a
TakK kK€ B aJbTEPHATUBHBIX (hopMax, IPeaycCMaTPUBAIOIIUX PabOTy 00yYaOLIMXCS 10 OCBOCHUIO
OPOTPAaMMHOTO MaTepHall C YYEOHBIMH W JIUAAKTHYECKUMH TOCOOMSMH, MapUIpyTHBIMU
auctamu. JlucTaHIIMOHHOE 00y4YeHUE COIPOBOXKIAETCSI KOHCYIbTUPOBAHUEM O0YUYAIOLIMXCS U UX
poauTenei (3aKOHHBIX MPEICTaBUTENCH) B IIOOOH JOCTYITHOM TUCTaHIIMOHHON (opMme.

OOyuarouumess oOecrieyeH JI0CTyNl K pecypcaM 3JIEeKTPOHHO-OMOIMOTEUHOM CHCTEMbI
(anexrponHoit 6nbnoTeke) FOpait u Jlans.

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUSA NIPEIMETA

KoHTpoJib W oOmeHKa pe3ylbTaTOB OCBOCHHS Y4e€OHOro TMpeaMeTa OCYHIECTBIIAETCS
IIPENOIaBaTelIeM B IIPOLECCE IMPOBEACHUSA INPAKTUYECKUX 3aHATHH, TECTUPOBAHUA, A TaKkKe
BBITMIOJTHEHHS 00YYarOIIUMHCS UHIUBUAYATbHBIX 3a/1aHUH.

Texylmuil KOHTPOJIb U MPOMEXYTOUHAsl aTTeCTallUsl MPeJyCMaTpUBAIOT BBINOJIHEHHUE padoT (UX
YacTu) B TECTOBOM (opMme, COCTaBIEHHBIX Ha OcHOBe 3amanuu u3 Oanka DUOKO (BIIP B
CIIO) u otkpeitoro 6anka 3aganuii @UIN no noaroroske k EI'D.

OcBoennbie ymenusi, |Ilokazareju oueHkH

yCBOEHHbIE 3HAHUS <I)0pMa KOHTPOJISI 1 ONCHUBAHUA

pe3yJibTara

CtpoeHue aToMOB CocTaBiaTh XUMUUECKHE 1. Tecr

XUMHUYCCKUX 3JICMCHTOB (bOpMy.]'ILI CO€IUHEHHH B 2. 33,[[8.‘-11/1 Ha COCTaBJICHHUC

" Iprupoaa XHUMHYECKOM |[COOTBETCTBHUH CO CTEIIEHBIO

CBsA3HU

XUMHYECKUX (GOPMYIT ABYXaTOMHBIX
OKHCIICHUS XUMUYECKUX COeIMHEHU (OKCHUJIOB, CYIb(HIOB,
JJIEMEHTOB, UCXOMS U3 THJIPUJIOB U T.I.).
BAJICHTHOCTH U 3. 3aiaHus Ha UCIIOJIb30BaHHE
BIEKTPOOTPULIATETBHOCTH XMMHYECKOM CHMBOJIMKHA U HA3BaHUU
COEIMHEHUH 110 HOMEHKJIaType
MEXKIyHAPOAHOTO COK3a
TEOPETUYECKON U MPUKJIIATHON
XAMHH U TPUBUAIIbHBIX HA3BaHUI
JUISL COCTABJICHUS] XUMUUYECKUX
(bopMys1 IBYXaTOMHBIX COETMHEHUN
(oxcuaoB, cynb(ua0B, THAPUIOB U
T.I.) U APYTUX HEOPTaHUYECKUX

COETUHEHUN OTHEILHBIX KJIaCCOB

[lepuoauueckuii 3aK0H U
tabmuma J{.U.
Meunneneena

XapakTepru3oBaTbh XUMUYECKHE
3JIEMEHTEI B COOTBETCTBUM C HX
MOJIO’KEHUEM B IEPUOINYECKON
CHCTEME XUMHYCCKUX
anemenToB .M. MenaeneeBa

1. Tecr

2. IlpakTyeckue 3a1aHus Ha
YCTaHOBJICHHUE CBSI3H MEXKY
CTPOECHHEM ATOMOB XUMHUYECKHUX

OJICMCHTOB U IICPUOJUYCCKHUM
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W3MEHEHUEM CBOMCTB XUMUUYECKHUX
3JIEMEHTOB M X COCUHEHHI B
COOTBETCTBUHU C MOJIOKEHUEM
[Tepuonuueckoit cucreme.

3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKUE 3aJaHusI Ha
XapaKTePU3aALUI0 XUMUUECKHX
3JIEMEHTOB

THIIBI XUMHUYECKUX
peakuui

CocraBisTh peakuuu
COCIMHEHUS, pa3I0KEHUs,
oOMeHa, 3aMeIICHUS,
OKHCJIUTEIIFHO-
BOCCTaHOBHTEIILHBIE PEAKIIUH

1. 3agaun Ha cocTaBiieHUE
YPaBHEHUH PEAKLIUN:

— COSMHCHHSI, 3aMCIICHUS,
pas3ioxeHus, 0OMeHa;

— OKHCIIUTENIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUH C
UCIIOJIb30BaHUEM METOa
3JIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT MacChl
BEIIECTBA WIH 00bEMa

ra30B 110 U3BECTHOMY KOJIMUECTBY
BEIIECTBA, MACCe WU 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B PEaKIIUU
BEIIECTB; PaCYETHI

Macchl (00bEMa, KOJIMUeCTBa
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJTHO M3 BEIIECTB UMEET
MIPUMECH

DIEeKTPOTUTHIECKAS
JYICCOIMAIINS U MOHHBIN
oOmeH

CocTaBnsTh ypaBHEHUS
XUMHYECKHX PEaKIIUH HOHHOTO
oOMeHa ¢ yyacTuem
HEOPraHMYECKUX BEIIECTB

1. 3agaHus Ha COCTaBICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX PEAKIIHi C
y4acCTUEM KUCIIOT, OCHOBAaHUI U
COJIEH, YCTAaHOBIICHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI
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Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHE
HEOPraHMYECKUX
BEILIECTB

Knaccugunuponartsb
HEOpraHNYECKHE BEIECTBA B
COOTBETCTBUH C X CTPOCHUEM

1. Tecr

2. 3alayn Ha pacyeT MacCOBOM J0JIU
(Macchl) XUMHUYECKOTO AJIEMEHTA
(coemuHeHHsI) B MOJIEKYJIE (CMECH).
3. [IpakTryeckue 3a7aHust 1o
KJaccu(uKanum, HOMEHKIAType U
XUMHYECKUM (hopmynam
HEOPTaHMYECKUX BEIICCTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTyeckue 3aJlanus Ha
orpezesieHue XUMUYECKOM
AKTUBHOCTH BEILIECTB B 3aBUCHMOCTH
BUJIa XUMUYECKOW CBS3H U TUIIA
KPUCTAJUIMYECKON PELIETKH

DU3NKO-XNMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

YcraHaBanBaTh 3aBUCHMOCTD
(UBUKO-XUMHUYECKUX CBOMCTB
HEOPraHUYECKHUX BEIIECTB OT
CTPOEHHS aTOMOB M MOJIEKYI, a
TaK)Ke THIA KPUCTALTUYCCKOMN
pelIeTKH

1. Tecr

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUN C
Y4aCTHUEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIIECTB: OKCHIOB
METaJUIOB, HEMETAJIJIOB U
aM(OTEpHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAHUM
1 aM(pOTEepHBIX THAPOKCHUIOB,
HEOPraHWYECKHUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOWCTBA U
CIOCOOBI OTYYEHUSI.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a]JaHusI HAa CBOMCTBA
Y TIOJTy4eHUE HEOPTAaHUIECKUX
BEIIIECTB

Nnentudukanus
HEOPTraHUYECKHUX
BEIIECTB

UccnenoBaTs kaueCcTBEHHEIE
peaKHI/II/I HeOpFaHquCKI/IX
BEIIECTB

1. IIpakTMKO-OpUEHTUPOBAHHBIE
3a/IaHMS IO COCTABJIECHUIO
XUMUYECKHUX PEAKLN C y4aCTHEM
HEOPraHUYECKUX BEILECTB,
HCIOJIB3YEMBIX JJIS UX
UICHTH(PUKAIIH.
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Knaccudukanus,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECCTB

Knaccugunuponartsb
OpraHMYeCcKHE BELIeCTBA B
COOTBETCTBUH C X CTPOCHUEM

1. 3amanust Ha cocTaBlIEHUE
Ha3BaHUN OPraHUYCCKUX
COCMHEHUI IO TPUBHUAIILHOW WIIH
MEKIYHApOAHON CUCTEMATHYECKOU
HOMEHKJIaType.

2. 3a1aHus Ha COCTABJICHUE ITOJIHBIX
U COKPAIICHHBIX CTPYKTYPHBIX
(hopMyI1 OpraHMYECKHUX BEIICCTB
OTJEIBHBIX KJIACCOB.

3. 3aauun Ha onpeeIeHue
npocreimen GopmyIbl
OpPraHUYECKOI MOJEKYIbI, UCXOS U3
3JIEMEHTHOTO cocTaBa (B %)

CBoiicTBa OpraHU4eCcKUxX
COE€IMHEHUN

YcranaBiuBaTh 3aBUCUMOCTD
(1)I/ISI/IKO-XI/IMI/I‘I6CKI/IX CBOMCTB
OpTraHN4Y€CKUX BCIICCTB OT
CTPOCHHUA MOJICKYJI

1. 3amanus Ha cOCTaBIICHUE
ypaBHEHUN XUMUUYECKUX PEaKLU ¢
y4acTHEeM OPTaHUYECKUX BEIISCTB Ha
OCHOBAHHUU UX COCTaBa U CTPOCHHS.
2. 3aaHus Ha COCTaBJICHHC
YpaBHEHUN XMMHUUYECKUX PEAKIIUH,
WUTIOCTPUPYIOIINX XUMUYECKUE
CBOICTBA C yU€TOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX PEAKUUN U
TEHETUYECKOM CBSA3M OPTraHUYECKUX
BEILECTB Pa3HbIX KJIACCOB.

3. PacueTHEbIe 3aa491 1O
YpaBHEHUSIM PEAKIINH C ydacTHEM
OpPTraHUYECKUX BEIIECTB.

Nnentuduxanus
OpPTraHUYECKUX BEIIECTB,
UX 3HAYCHUE U
MpPUMEHEHHEe B OBITOBOM
Y IPOU3BOACTBEHHOM
JIeSITEILHOCTH YeI0BeKa

HccnenoBaTh KaueCTBEHHEIC
peaKkuu OpraHuyYeCcKux
COE€IUHEHUH OTACIBbHBIX
KJ1aCCOB

1.IIpakTHKO-OpUEHTHPOBAHHBIC
3a7aHus TI0 COCTABJICHUIO
XUMHYECKHUX PEaAKIH ¢ yJacTHeM
OpPTaHMYECKUX BEIIECTB, B T.4.
WCTIOJIb3YEMBIX /ISl UX
UICHTU(PUKAIUHT B OBITY U
MIPOMBIIIJIEHHOCTH.

CKOpOCTh XUMHUYECKUX
peakuii. XMMUYECKOe
paBHOBecHE

XapakTepru30BaTh BIUSHUE
KOHIIEHTPALUU pearupyronmx
BEUIECTB U TEMIIEPATYPhI Ha
CKOPOCTh XUMHUYECKUX
peakuui

XapakTepu30BaTh BIUSHUE
W3MEHEHUs KOHIIEHTpaluu
BELIECTB, PEAKLIUU CPEIbl U
TEMIIEPATYPHI HA CMELICHHE

[IpakTUKO-OpHEHTUPOBAHHBIE
TEOPETUUYECKUE 3aIaHUS HA AaHAIIN3
(hakTOpOB, BIUSIOMIUX HA H3MECHECHHE
CKOpPOCTH XMMHYECKON PEaKIUU.
[IpakTUKO-OpHEHTUPOBAHHBIE
3a7laHus Ha IPUMEHEHUE IPUHLIUATIA
Jle-1llaTenne M1 HAXOXKICHUS
HANpPABJIEHUS CMELIEHUS PABHOBECHS
XUMUYECKON PEAKLIUU U aHAJIU3
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XUMHUYECKOTO PABHOBECUS (akTOpOB, BIMAIONIUX HAa CMEILIEHUE
XUMHUYECKOIO PaBHOBECUS

[Tonsitue o pactBopax  |Pa3nuuars uctTuHHbBIC 1. 3agaun Ha IPUTOTOBIICHUE
pacTBOpPHI pacTBOpPOB.

2. IIpakTUKO-OpHUEHTUPOBAHHbIEC
pacueTHbIe 3a/laHus Ha IUCIIEPCHbIE
CUCTEMBbI, HCII0JIb3yeMble B OBITOBOI
Y MIPOU3BOJICTBEHHOM JESITEIIbHOCTH
YeJloBeKa

Kpurepum oueHuBanus

OueHuBaHNE YCTHOIO OTBETA

OtmeTka «5»: - AaH MOJHBIA U NMPaBUIbHBIA OTBET HA OCHOBAHUHM M3YYEHHBIX TEOPHUH, -
Marepuanl W3JI0KEH B OINPEACICHHOW JIOTMYECKON MOCIeA0BAaTEeIbHOCTH, JIUTEPATYPHBIM
A3BIKOM, - OTBET CAMOCTOSTEIbHBIN - BO3MOXHA OJIHA HECYILIECTBEHHAs OLINOKA.

OtMmeTrka «4»: - aH MOJHBIM U MPaBUIBHBIA OTBET HA OCHOBAHWU M3YYEHHBIX TEOPHH, -
MaTepual W3J0KE€H B OINPEICICHHOW IOCIENOBATEIIBHOCTA, - OTBET CaMOCTOSTENIbHBIA -
JOTIYIIEHbI 2-3 HECYIIEeCTBEHHbIE OIIMOKHU, UCIPABIEHHBIE IO TPEOOBAHUIO YUUTEINS, WA JaH
HETIOJHBIMA U HEYETKUN OTBET.

OtmeTka «3»: - 1aH TOJHBIA OTBET, HO MPH 3TOM JOIYIIEHA CYIIECTBEHHAs OIINOKa WU
OTBET HEMOJIHBII, IOCTPOEH HECBA3HO.

OtmeTka «2»: - OTBET OOHApYXMBAeT HEMOHUMAHHWE OCHOBHOIO COJAEP)KaHUS y4eOHOro
MaTepuaia, - JONYIIEHbI CYIIECTBEHHbIE OLIMOKU, KOTOPBIE yYalUiics HE MOXET HUCIPaBUTh
MIPU HABOASIIMX BOIIPOCAX YUUTEIIS.

OuenuBaHue NMCbMEHHOI PadoThI

[TucbmMeHHble paboOTHl MOAPA3AENAIOT Ha TeKyliue (IIPOBEpPOYHBbIE) U  HUTOTOBBIE
(KOHTpOJIbHBIE) PaOOTHI; IO BpEMEHN OHU MOTYT 3aHMMAaTh BECh YPOK WM ero yacTb. K merogam
NUCbMEHHOW NMPOBEPKH PE3YJIbTaTOB O0YUYEHUsI OTHOCATCSA MUCbMEHHAs KOHTPOJIbHAs paboTa Ha
45 wmuH, npoBepouHble paboTel Ha 10-15 MuH (Hanpumep, pelIeHHE pPACUETHBIX 3aj]ad),
MUCbMEHHBIE JIOMAllHUE 3a/JlaHMs, NUCbMEHHBIA YYEeT 3HAHUU OTAENbHBIX Yy4alluxcs 0
KapTOYKaM, XHWMUYECKHUE JUKTAHThL, 3aJaHusi TecToBoro Tuma W T.n. O mpoBeleHUU
KOHTPOJIBHOM paboThl yyaluxcs OpeaynpexkaaoT 3apaHee, YToObl OHU MOTJIM HOJATOTOBUTHCS.
CognepkaHre KOHTPOJIBHOM pabOThl OXBAaThIBAET BECh HamOOJee BaXXHBIM MaTepHal
KOHTPOJIMPYEeMOi TeMbl. B Takoii OONbINONH KOHTPOIBHON paboTe 3agaHus TOJKHBI OBITh
€MHBIMU JIJISl yJalluxcsl BceX ypoBHe# pazButus. KonTpoibHast paboTa olleHHBaeTCs B 1IEJIOM.

Otmerka «5»: * JaH IIOJHBI OTBET HAa OCHOBE W3YYEHHBIX TEOpPUH, BO3MOXKHA
HECYIIeCTBEHHAs OIMnOKa.

OTMeTKka «4»: ® NONMyCTUMa HEKOTOpasi HEMOJHOTa OTBETa, MOXKET OBITh HE Ooiyiee ABYX
HECYIIIECTBEHHBIX OIIMOOK.

Otmetka «3»: * paboTa BBIIOJIHEHA HEMOJIHO (HO HE MEHEe YeM Ha TpPeTh), UMEIOTCS He
OoJiee 0JTHOM CYIIECTBEHHOU OIMMOKHY U 2-3 HECYIIeCTBCHHBIC.

Otmerka «2»: ¢ paboTa BBIOJHEHA MEHbIIE YeM Ha TPETh, * MMEETCS HECKOJBKO
CYIIECTBEHHBIX OIINOOK.

Bo3moxkHa crienyromasi cuctemMa OILEHHUBAaHUS KOHTPOJBHOM paldOThl MO MATHOAIBHON
CHCTEME: TPHU BBITOJHEHUH yueHHUKOM OT 96 10 100% paboThl cTaBUTH OLIEHKY «5»; oT 76 10
95% paboThl - «4»; ot 50 10 75% - «3»; o1 20 10 50% - «2

OneHuBaHMe TECTOBLIX PadoT

[Ipu oLleHMBaHUU UCIIOJIB3YETCS CIEAYIOIIas IIKajia:
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91-100% - ouenka «5»;

81-70% - omeHka «4»;

70-50% - orenka «3»;

awxke 50% - oreHka «2».

O1eHKa YMeHMii pelliaTh pacyeTHbIE 3a/1a41

OtmeTKa «5»: * B JIOTHUECKOM PacCyKJICHUH U PEIICHUU HET OIIHUOOK.

OtmeTKa «4»: * B JJOTUYECKOM PACCYKACHHHM M PEHICHUH HET CYIIECTBEHHBIX OIIMOOK,
JOTIYIIIEHO He 0oJiee IBYX HECYIECTBEHHBIX OIIMOOK

Otmetka «3»: * B JJOTHUECKOM PACCYXJICHUU HET CYHIECTBEHHBIX OIIMOOK. * JIOIyCKaeTCs
CyIIIECTBEHHasl OIIMOKa B MATEMaTHYECKUX pacyeTax.

OtmeTka <«2»: * HMMEIOTCS CYIISCTBEHHBIC OIIMOKM B JIOTHYECKOM PACCYXICHUU W
pEIIeHUN.

OlleHKa JIKCIEPUMEHTAJbLHBIX YMEHHUii (B Npollecce BBLINOJHEHHS NMPAKTHYECKHX
padoT 10 HHCTPYKIMH)

Otmerka «5»: ¢ OKCHEPUMEHT BBIIIOJHEH TOJHOCThIO. ClenaHsl TPaBUIIbHBIC
HAOMIOJIEHUSI W BBIBOJIBI, * OKCIEPUMEHT OCYIIECTBIEH IO TIUIaHy, C YYE€TOM TEXHHUKHU
0€30IaCHOCTH W TPABWJI PaOOTHI C BEIIECTBAMU M MPUOOPAMH, * MPOSBICHBI OPraHU3alMOHHO-
TPYIOBbIE YMEHUs (MOAJIEPKUBACTCS YHUCTOTAa pabOuero Mecra, MOpsAOK Ha CTOJIe, SKOHOMHO
UCIIOJIB3YIOTCSL peakTuBbl). ¢ JlomymieHsl He Oojiee JBYX HECYHIECTBEHHBIX OIIMOOK MpHU
odopmIIeHUH PabOTHI.

OtmeTka «4»: ¢ paboTa BBIOJHECHA, CJENAHBI MPABUIbHBIC HAOIIOJCHUS W BBIBOJBI:
SKCIIEPUMEHT BBINOJHEH HEMOJHO WM HaOIIOJAIOTCS HECYIIEeCTBEHHBIE OLIMOKU B padore ¢
BELIECTBAMH U ITPUOOPAMHU.

OtmeTka «3»: * OTBET HEMOJIHBIM, paboTa BBHINOJIHEHA MPABWJIBHO HE MEHee, 4YeM
HAMOJIOBUHY, IOMYIIeHA CYIIECTBEHHAas OImMOKa (B XOJe JKCIIEpUMEHTa, B OOBSCHEHHHU, B
odopmaenun pabotsl, mo Th mpu pabore ¢ BemecTBaMu U MPUOOPaMH), KOTOPYIO ydalluics
UCIIpaBisieT 1o TpeboBaHuio yuutens. Jlomyckaercs odopmieHue paboTel 0e3 3amucu
ypaBHEHUU peakIuil. * DKCIEPUMEHT MOJHOCTHIO BBIIIOJHEH B COOTBETCTBUU C MHCTPYKIMSIMH U
MpaBUJIaMU TEXHUKU 0€30MacHOCTH, HO paboTa He oopMIIeHa.

OtmeTka «2»: ¢ BBIMOTHEHO MeHee MOJIOBUHBI pabOThI; * JOMYIIEHBI JBE WK Oojee
CYILIIECTBEHHbIE OIIMOKU B XOJI€ KCIEPUMEHTA, B OOBSICHEHUH, B odopMieHHH padboTel, o Th
npu paboTe ¢ BeleCTBaMU U MPUOOpaMu ), KOTOPBIE yUaIIHiics HEe MOKET UCTIPABUTh.

O1eHKa YMeHMIi pelaTh YIKCIePUMEHTAJIbHbIE 32/1a4H

Otmetka «5»: ¢ I[lnan pemieHus: 3aauu COCTaBJIEH MPABHIBHO, * OCYIIECTBICH MOI00D
XUMHUYECKHX PEAKTHBOB M 00OPYIOBAHHUS, * SKCIIEPUMEHT BBITIOJHEH IMMOJTHOCTHIO, * JIAHO TIOJTHOE
00BSICHEHUE U CJIeNIaHbl BHIBOJIBI.

OTMeTka «4»: e TUIAaH pEIICHUS COCTaBJI€H MPAaBUIBLHO, ® OCYIIECTBIEH TMOA00D
XUMHUYECKHX PEaKTHBOB U 00OpPYJOBaHUS, ® IKCIIEPUMEHT BBIMIOJIHEH MOJHOCTHIO, ® JOMYIIEHO
He OoJiee BYX HECYIIECTBEHHBIX OMIMOOK (B OOBSICHEHUHU U BBIBOJAX).

OtmeTrka «3»: e MJaH pelieHHus COCTaBJIEH IPaBUJIBHO, © OCYLIECTBIEH M0J00p
XUMHYECKHX PEaKTUBOB U OOOpYJOBaHHWs, © OJKCIEPUMEHT BBIIIOJTHEH HE MeHee, ueM
HATIOJIOBUHY, JIOMYIIEHA CYIIECTBEHHAs OIHOKka B OOBSCHEHUH U BBIBOJAX, ® DKCIEPUMEHT
BBINTOJIHEH TIOJTHOCTBIO, OTYET HE COCTABIICH ® JOMYIICHBI HAPYIICHUS TEXHUKH OE30MacHOCTH,
OKCIIEPUMEHT BBITIOJIHEH TOJHOCTBIO, CJIEJaHbl HECYIISCTBEHHBIC ONIMOKM B OOBSCHEHUU U
BBIBOJIAX.

OTMeTka «2»: e JOMyIIEHBI JABE W OoJjiee OmMMOKM (B TJIaHE pEIICHHs, B TOA00pe
XUMHUYECKHX, PEAKTHBOB M 000PYyI0BaHMs, B OOBSICHEHUH M BBIBOJAX). ® MOMYIICHBI HAPYIICHUS
TEXHHUKHU 0€3011acCHOCTH
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