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1. TACIHHOPT MNPOI'PAMMBI
Y ]1.01.09 Xumus (0a30Bblii yPOBEHDb)

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

[IporpamMma sBISIETCS YaCThIO OCHOBHOH MpPOQEecCHOHATBHONH 00pa3oBaTeIbHOM
nporpammbel B cooTBeTcTBHM ¢ DPI'OC mo cnemmampHoct CIIO  53.02.06 Xopopoe
TUPKAPOBAHUE
1.2. Mecto npeamera B crpykrype HOIIBOU

[Ipenmer sBisieTcst yacthro OOmeoOpazoBarenpHOro yueoHoro nukia (OYI[.00)

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

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-MeTonnueckoil OCHOBOM il pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
pOrpaMM CpeaHero o0IIero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO/.

B cooTBercTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS INpeaMmeTa «XHUMHs» Ha YPOBHE CpEJHEro oouero oodpazoBaHus
BBIJICJIEHBI CJICAYIOLINE COCTaBIISIONIUE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUMCKON TpakIaHCKOM HMICHTUYHOCTH — TOTOBHOCTHU K
CaMOpPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIn4uc MOTHBAIIUHU K O6y‘{eHI/II-O;

HOCJICHAIIPABJICHHOC PAa3BUTUC BHYTPCHHUX Y66)KHCHHﬁ JJUYHOCTH Ha OCHOBEC KIIFOUCBBIX
LICHHOCTEH U HCTOPUYCCKUX TpaI[I/II_II/Iﬁ 0azoBoi HAayKU XUMHUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOLIUXCs PYKOBOACTBOBATHCS B CBOEH JIEATENBLHOCTH
[IEHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0pa3oBaHus;

HAJINYUC NPaBOCO3HAHUA 9KOJIOTUUECKOM KYJIbTYPBI H CITOCOOHOCTH CTaBHUTh Ociim u
CTPOUTDH KU3HCHHBIC IIJIAHBI.

JIngHOoCTHEBIE peE3yiabTaTbel OCBOCHHUA MPEAMETA «XuMHUS» JOCTUTAKTCA B CIUHCTBEC
y‘-Ie6HOI\/'I u BOCIIMTATEILHOU OCATCIIBHOCTU B COOTBETCTBUHU C T'YMaHHUCTUYCCKUMU,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJcallaMH  POCCHUHCKOTO
TpaXXJ1aHCKOI'O O6H.[€CTBa, INPUHATBIMU B O6H.I€CTBC HOpMaMH W IIpaBUJIaMU TIIOBCACHM,
CIOCOOCTBYIOLTUMH TPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBIICHUS
JTUIHOCTH 00YyYaIOIHUXCSI.

JlngHOCTHBIE PE3yNbTAaThl OCBOCHHS TpeaMeTa «XUMUsS» OTpakaroT cHOPMUPOBAHHOCTH
OMbITAa TIO3HABATENLHOM M TIPAKTHYECKOH MAESITENTbHOCTH OOYYAIOIIMXCS 0 pealu3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaKIaHCKOro BOCUTAHMS:

OCO3HaHUS O0YYAIOUIUMUCS CBOMX KOHCTUTYI[MOHHBIX IIPaB U 00s13aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOIMOPSIKY;



NpEACTAaBJIICHHUA O COHOHWAJIbBHBIX HOpMax M IIpaBUJIaX MEKINYHOCTHBIX OTHOIIICHUU B
KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ JACATCIIbBHOCTHU IIPU CO3AaHUK y‘le6HBIX IIPOCKTOB,
peiCHUN y‘IG6HLIX 1 ITO3HABATCJIbHBIX 3a/1a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHTBhI IPYruX
IPY aHAJIU3€ pa3IMYHbIX BUJOB y4EOHOH e TeIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY U HAay4HOMY HACIEIUI0 OTEYECTBEHHOMU
XHUMHH;

YBa)XCHHUA K HNPOHCCCY TBOPUCCTBA B obmactu TCOPHUU M IMPAKTHYCCKOI'O IIPHUMCHCHUS
XUMHHU, OCO3HAHHA TOro, 4YTO JOCTUIKCHHA HAYKH €CThb PE3YJibTaT MJIMWTCIbHBIX H8.6JHOIIGHPII>1,

KPOIIOTJIUBLIX SKCIICPUMCHTAJIbHBIX ITIOUCKOB, IIOCTOSAHHOI'O TPYyJda y‘{éHbIX H IIPAKTUKOB,

HHTEpCCa M IO3HABATCIIBHBIX MOTHUBOB B TIIOJYUYCHHUHW W TOCICAYIHOLNIEM aHAJIM3C
I/IH(1)OpMaI_II/II/I O MEPCaAOBBIX JOCTHIKCHUAX COBpeMeHHOﬁ OTEUYECTBEHHOM XHUMHU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallMd, CBS3aHHBIE C XUMHYECKUMH  SIBICHUSMH,
U TNPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U

LIECHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJCHUE H MMOCTYIIKM CBOHMX TOBapHHICﬁ C HO3I/IIII/II71
HPAaBCTBCHHLIX U ITPABOBbBIX HOPM U OCO3HAHUC HOCJ'IGI[CTBI/Iﬁ 9TUX MMOCTYIIKOB;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbI:

MMOHUMaHHUS IEHHOCTEH 340pOBOTO U 0e30I1acHOrO o6pa3a JKH3HHU, HCO6XOJII/IMOCTI/I
OTBCTCTBECHHOI'O OTHOIICHUSA K CO6CTBCHHOMy (I)I/IBI/I‘-ICCKOMy U ICUXHUYCCKOMY 310POBBIO;

cOOJIIOJIeHHsI TpaBUJ 0€30MacHOro OOpalleHHsl ¢ BEIIeCTBAMU B OBITY, IOBCEIHEBHON
KU3HH U B TPYJIOBOM JAESATENBHOCTH;

IMOHUMAaHHs LECHHOCTHU IIpaBUJI HWHAUBUAYAJIBHOTO MW KOJIJICKTUBHOI'O 0e301macHoro
MOBCACHUS B CUTYyaAllUAX, YTPOKAOIINUX 3I0POBbIO U KU3HU J'IIOI[Cﬁ;

OCO3HAHMS TOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIUEK (YHOTPEOJECHHUS aJKOTOoJId,
HapKOTHKOB, KYpEHHS);

5) Tpy10BOT0 BOCIIMTAHUS

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEIOBATEIIbCKOW JIEATEIhHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JCSITCIBHOCTH;



YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHMU IMPAKTUYCCKHUX 3aJad COHH&J’IBHOﬁ
HalpaBJICHHOCTHU (B paMKax CBOECTO KJjiacca, IHKOJ'IBI);

MHTEpeca K MPaKTHUYECKOMY H3Y4YEHHIO Mpodeccuil pa3iuyHOro poja, B TOM YHKCIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUs K TPYLY, JIIOASAM TpyZa U pe3yibTaTaM TPYIO0BOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBUIYAIBHOM TpPaeKTOPUH 0Opa30BaHUS,
Oyaymeit mpodeccun U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U MOTpeOHOCTEN 001IIeCcTBa;

6) 9K0JIOrM4eCKOr0 BOCIIUTAHUS

9KOJIOTUYECKHU 11eJIECO00PAa3HOr0 OTHOIICHHUS K TPUPOJIC, KAaK UCTOUHUKY CYIICCTBOBAHHS
JKHM3HH Ha 3eMIIe;

MMOHUMAaHUS TJI00aJIBLHOTO XapakTepa 3KOJIOTHYCCKUX HpO6JICM, BIWSHHNA 3KOHOMUYCCKUX
MPOLECCOB HA COCTOSHUE TPUPOAHON U COLIMATBHOM CPEMBI;

OCO3HaHUsA H€06XOIII/IMOCTI/I UCIIOJIB30BaHUA IIOCTI/DKCHI/II\/JI XUMHHU IJId pCUHICHUA BOIIPOCOB
pauroOHaJIbHOI'O IIPUPOAOIIOTIL30BAHUA;

AKTUBHOI'O HENPUATUS IEUCTBUMN, NMPUHOCSILUX BpE OKPYKAIOLIEH NPUPOIHON Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTMUYECKHE IMOCIEACTBUS MPEINPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIU4YUg PAa3BUTOTO SKOJIOTHMYCCKOTO MBIIIJICHUS, 9KOJIOTUYECKOU KYJbTYpPBI, OIbITa
JIESITEILHOCTH  DKOJOTHYECKOM HAIllpaBJICHHOCTHU, YMCHHSA PYKOBOACTBOBATHCA HWMH B
H03HaBaT€J'IBHOI71, KOMMYHHKaTHBHOﬁ M COLTMAJIbHOU IMpaKTHUKCE, CIIOCOOHOCTH U YMCHH aKTUBHO
MMPOTHUBOCTOATH UACOJIOTUN XeMO(1)06I/II/I;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON NIPAKTUKH,

MOHMMAaHUs CcHenUUKH XMMHHU KaK HayKd, OCO3HaHus €€ poiaud B (POPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEJIOBEKA, B IO3HAHWM IIPUPOJIHBIX 3aKOHOMEPHOCTEU U
pelieHny nTpobiieM COXpaHEeHUsl TPUPOTHOTO PaBHOBECHS;

YOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHWMHH JJISI COBPEMEHHOHN IMBIJIM3AIIMU: B €€
T'YMaHHUCTUYECKOW HAIPABJICHHOCTH M BaXKHOW PO B CO3JaHUM HOBOM 0a3bl MaTepuaabHOU
KYJIBTYpHbI, PEIIEHUN TJIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOW M JKOJIOTUYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIUHBI,
00ecTeueHnH yCIOBUM YCTICIITHOTO TPYAa U AKOJIOTHIECKA KOM(DOPTHOM KU3HH KKIOTO YeHa
00111eCTBA;

GCTGCTBGHHO-HaY‘{HOﬁ T'paMOTHOCTHU: TIOHUMAHUA  CYIIHOCTH MCTOJOB IIO3HAHMHA,

UCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIL30BATh MOJYYaeMbIe 3HAHUS IS
aHaM3a W OOBSICHEHHUS SIBICHUHM OKPYKAIOIIEro MHpa M MPOUCXOASIIMX B HEM H3MEHEHUH,
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YMCHUS ACIATh 000CHOBAHHBIC 3aKJIFOUCHUS HA OCHOBE Hay4YHBbIX (I)aKTOB 1 UMCIOIIUXCA JaHHBIX
C ICJIBIO IMOJIYUYCHHA JOCTOBEPHBIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJb30BAaTh XUMHYECKUE 3HAHMS JJIA peHICHUA npo6neM
B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

HHTCPECCA K IMO3HAHWIO U HCCJIeI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIHOCOOHOCTH K HENPEephIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAHWUH TI0 XUMHH B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSIMH;

UHTEpeca K OCOOEHHOCTAM TpyAa B pa3iIuuyHbIX cdepax mpodeccnoHanbHOMI
JIeSTeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS Y4YEOHOro mnpeamera «XUMHUS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCS MEXKIUCIMIIMHAPHbIE
(MeXnpeaMeTHbIE) OOlIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE LIETOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienn(uKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BeLECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, HaY4YHbIH (akT, IPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCaJbHble  ydyeOHble  JieiicTBUA  (TO3HABaTelbHbIE,  KOMMYHUKATHBHBIE,
peryisaTuBHbIE), obOecneunBaronie (GopMHUpOBaHHE (QYHKUIMOHAIBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyJarouXcs;

CIIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ MCIIOJIb30BaTh  OCBOEHHBIE  MEKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOW U

COIIMAIbHON MPAKTHKE.

MeramnpeaMeTHbIe Pe3ybTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUCOHBIMH
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHA W PETYJISITUBHBIMU JEHCTBUSIMU.

OBnaneHne YHUBEpPCAJIbHBIMH yqeﬁann MO3HABATEJIbHBIMHU A€ CTBUSIMM:

1) 6a3oBble JIOTUYeCKHE TeCTBUSA:



CaMOCTOSITENIbHO  (pOpMynHpOBaTH U aKTyaJU3UpPOBAaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OnpeaAciIsATh LCIIN ACATCIbHOCTHU, 3adaBas IIapaMETpbl W KPUTCPHUU HUX JOCTUKCHMA,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BAaTh IIpU OCBOCHHUU 3HAHUI HpI/IéMbI JJOTHYCCKOT'O MbBIINUJICHUSA — BBIACIATH
XapaKTEPHBIC IIPHU3HAKU MOHATHH W yCTaHaBJIMBATb HUX B3dHMMOCBA3b, MCIIOJIB30BATH
COOTBCTCTBYIOIIHEC MOHATHUA [JIA 00BSICHCHHUS OTACIBbHBIX q)aKTOB n HBJIGHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINI;
YCTaHaBIUBATh IPUYNHHO-CIIECICTBEHHBIE CBA3U MEXKIY U3Y4acMbIMU SBICHUSMY;

CTPOUTHL JIOTMYCCKUC PACCYKICHUA (I/IHIIYKTI/IBHLIC, ACAYKTHUBHBIC, II0 aHaJIOFI/II/I),
BbIABJIATH 3aKOHOMCPHOCTHU U IMPOTHBOPCUYHA B paCCMAaTpuUBACMBbIX SABJICHHUX, q)OpMy.III/IPOBaTI)
BBIBOJbI U 3aKJIIOYCHUA,

IPUMEHSATh B MPOLECCE MO3HAHMS, MCIIOJIb3YeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIC)
MO/IeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPE/ICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GOopMyna, ypaBHEHHE XWMHUYECKOM peakuud — TpU PEHICHHH Y4eOHBIX
[IO3HABATEIIBHBIX U IPAKTHUYECKUX 3a1ad, NPUMEHATb Ha3BaHHBIC MOJCIIBHBIC IIPEINCTaBICHUSA
JUIS BBISIBJICHUS XapAKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3zoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:
BJIaACTb OCHOBAMH METOJI0B HAYYHOT'O IMO3HAHWA BCIICCTB U XUMHWYCCKUX peaKHHﬁ;

dbopMynupoBaTh €AW W 3a7a4d  UCCIIEIOBAHMS, WCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQJIETh HAaBBIKAMH CAMOCTOSITENILHOTO TIUIAHUPOBAHUS M TPOBEICHUS YYCHUYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUSI HAOIIOATh 32 XOJOM MpOIecca, CAMOCTOSITEITHHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O TPOJIEITAHHON
pabore;

HpI/IO6peTaTB OIIBIT yquHQCCKOﬁ HCCHCHOB&TGHLCKOﬁ u HpOCKTHOﬁ JACATCIIBHOCTH,
IMMPOSABJIATH CITOCOOHOCTE M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY METOJ0OB PCIICHUA
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJOB ITO3HAHUS.

3) padora ¢ nngopmManmeii:

OpUEHTUPOBAThCS B Pa3IMUHBIX HCTOYHUKAX MHPOpMAIMK (HAy4YHO-TIOMYJIspHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHAJIM3UpPOBaTh MH(OPMAIMIO PA3IUYHBIX BUAOB U (OPM MpPEICTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEUUBOCTE;

dbopMyIUpOBaTh 3ampOoChl U MPUMEHSATh DPANIUYHBIE METOJbI TPU IOUCKE W OTOOpE
uH(pOpMaIi, HEOOXOAUMOH JIJIsl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPEeAeNEHHOTO THTIA;



pUOOpETaTh OMBIT HCIOIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIFHO BBIOMPATh ONTUMAIBHYIO (OPMY NpeICTaBiIeHUs MHpOpMannu (CXeMbl,
rpaduKu, 1uarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BaTh HAYYHBIM S3BIK B KauyeCTBE CpEICTBA MNpH paboTe ¢ XUMHUYECKOU
uHpOpMaMeil: NPUMEHSATh MEXIpenMeTHble ((PHU3MYecKHe W MaTeMaTH4YeCKHue) 3HAKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJb30BaTh U Hpeo6pa303513aTL 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATTIAJHOCTH.

OBJaagenue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM:

3a7aBaTh ~ BONPOCHl [0  CYIIECTBY OOCyXJaeMoM TeMbl B  XOJ€ JAMajora
W/WIA JUCKYCCHUU, BBICKA3bIBaTh HICH, (DOPMYIHpPOBATH CBOW TPEUIOKECHUS OTHOCUTEIHHO
BBITIOJTHEHHU I IPE/TIOKEHHOM 3a/1a4;

BBICTYNIaTh C TPE3CHTAllMeH pe3yNbTaTOB MMO3HABATEIHHOW AESITETHbHOCTH, MOTYYEHHBIX
CaMOCTOSITCILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBITIOJHEHUM XHMHUYECKOTO
DKCMIEPUMEHTa, MPAKTUYEeCKOH paboOThl IO HCCIEIOBAHUIO CBONCTB H3Y4aeMbIX BEIIECTB,
peanu3am y4eOHOTO MPOeKTa " (dbopMyIIpoBaTh BBIBOJIBI
Mo pe3ylbTaTaM TMPOBEAEHHBIX UCCIEIOBAHUI MYTEM COTJIACOBaHUS TO3UIMA B XOJe
00cyx1eHus: 1 0OMEHa MHCHHUSIMHU.

Osjaagenue YHUBEPCAJIBbHBIMHA PEryJasiTUBHBIMU JeHCTBUSIMHU:

CaMOCTOSITENIbHO TJIAHUPOBAaTh U OCYILECTBJISATh CBOIO TO3HABATEIBHYIO JIE€ATEIbHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpuT™M JEUCTBUN NPU BBIMOJHEHUHM YY4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM MOIYYEeHUsI HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIIATH CAMOKOHTPOJb CBOCH JIEATEILHOCTH Ha OCHOBE caMOaHalIW3a W
CaMOOIIEHKH.

IMPEJIMETHBIE PE3YJIBTATbBI



ITpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs OTpaXkaroT:

c(OPMUPOBAHHOCTH NPEJCTABICHUN 0 XHMHUYECKON COCTABIISIIONICH €CTeCTBEHHO-HAYTHON
KapTUHBI MHpA, POJIM XUMHUH B MO3HAHUU SIBJICHUM MPUPOJBL, B (OPMHUPOBAHUHM MBIIIICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW I pPEIICHUs
MPAKTUYECKUX 3a7ad M HSKOJOIMYECKd OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpeJIE;

BIIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIIOJIArarolue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J04Ka aTOMa, MOJIEKYJa, BaJIEHTHOCTb,
AIIEKTPOOTPHUILIATEIIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH  00BEM, YIJIEpOJIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNNa, pajuKanl, HU30MEpus, W30MEpbl, TOMOJIOTMYECKUH psd, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJAEPKALINE COCIUHEHUSI, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOECHUS OPraHUYECKUX
BemecTB  A. M. byriepoBa, 3aKkoH COXpaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHYECKUE 3HAHHWs, JIEKAIIUE B OCHOBE IOHMMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301TaCHOM MCTIOIb30BAHNU BKHEHIIINX OPraHNYECKUX BEIIECTB B OBITY
Y TIPAaKTHUYECKOM 1E€ATEIBHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUU BBISBJISATH XapakTEPHbIC MPU3HAKU MOHATUHN, YCTaHABIUBATh
UX B3aHMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MTOHATHUS IIPU OMMCAHUU COCTAaBa, CTPOEHUS U
MIPEBPALLEHUI OPTraHUYECKUX COCTUHECHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY JUJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpALIEHHOMN) (POPMYIT OPraHNYECKUX BEILIECTB
Y YpaBHEHUN XMMHUYECKHX peaklUii, U3rOTaBIMBAaTh MOJEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUSI;

c(OPMHPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAJIEKHOCTh U3YYEHHBIX OpPraHMYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHUIO K OINpPEIeIEHHOMY KIIACCy/TpyIIe COEAUHEHUN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJACpIXKAllde  COEIUHEHMs, BBICOKOMOJIEKYIIpPHBIE
COEIMHEHMS), JaBaThb UM Ha3BaHusd 1o cucremarnueckoil HoMmeHkinatype (IUPAC), a Takxke
NPUBO/NUTH TPUBMAJbHBIE Ha3BAaHMs OTJEJBbHBIX OPraHWYECKUX BEUIECTB (ITHJIEH, MPOIMUJIEH,
aleTHJIeH, STWICHIVIUKOJb, TIUUEpPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPYyKTO3a,
KpaxMaJl, [1eJUTI0JI03a, TIHUIHH);

c(OpPMUPOBAHHOCTh YMEHHSI ONPENENSITh BUIbl XHMUYECKOM CBA3M B OPraHUYECKUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

C(i)OpMHpOBaHHOCTI) YMCHUA TMPUMCHATH ITOJOKCHHA TCOPUHU CTPOCHUA OPraHUYCCKUX
BCIICCTB A. M. BYTJ'ICpOBa JJIsA OOBSICHEHHSI 3aBUCUMOCTH CBOICTB BCIICCTB OT MX COCTaBa H
CTPOCHUS; 3aKOH COXPAHCHUA MaCChl BCUICCTB;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIHYCCKUE W
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEJICTABUTEIICH Pa3IMYHbBIX KIIACCOB OPraHUYECKHX BEIIECTB
(MeraH, 3TaH, OSTWICH, NPOMWJICH, aleTWIeH, OyraaueH-1,3, merwiOyramueH-1,3, OeH301,
METaHOJI, 3TAHOJ, YTHJICHTJINKOIb, TIUIEPHUH, (CHOJ, aleTalbJIeTu/l, MypaBbHHAS U YKCYCHAs
KHCTIOTHI, TJIOKO3a, Kpaxmall, IeJUII0I03a, aMHHOYKCYCHAas KHCIOTa), HWIUTIOCTPUPOBATH



TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUUld C
HCIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepPH30BaTh HCTOYHHUKH YIJIEBOJOPOIAHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, YroJyib), CIOCOOBI HMX MEPepabOTKH M MPAKTUYECKOEe MPUMEHEHHE
IPOJYKTOB MEpepabOTKH;

Cc(OPMHPOBAHHOCTh YMEHUN IPOBOJIUTH BBIYMCICHHUA 10 XMMHUYECKMM YpPaBHEHHSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKIHUH I10 U3BECTHBIM
macce, 00BEMY, KOJINYECTBY OJTHOTO u3 MCXOJIHBIX BEIIECTB
WM [IPOJYKTOB PEAKIIUN);

c(OpPMUPOBAHHOCTh YMEHUI BIIQJICTh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJ[aX HAyYHOTO
MO3HAHUS, MCIOJb3YEMbIX B XWMHHM I[PU HU3YYEHUH BEIIECTB M XUMHUYECKUX SIBJICHUU
(HaOnrofieHue, UW3MEpPEHUe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XAMHUYECKHUE 3HAHUS ISl IPUHATHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHbBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHI COOMIOIATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MTPAaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
MHCTPYKIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBATH M BBIIOJIHATH XUMHMYECKHH HSKCHEPUMEHT
(mpeBpallleHusi OPraHUYECKUX BEILECTB IPU HAarpeBaHUU, NOJYyYEHUE ATHIIEHA U HU3YYEHHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JACHaTypauus OelKoB TNpu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUU C IpPaBHJIaMU TEXHUKHU O€30M1aCHOCTU
npu oOpallleH!H C BEIEeCTBAaMU M JIAOOPAaTOPHBIM 000pPYIOBaHUEM, IMPEJCTABIATh PE3yJIbTaThl
XUMHYECKOI0 S3KCIepuMeHTa B (opMe 3aluCU YpaBHEHHMH COOTBETCTBYIOLIUX pEAKIUil u
(bopMynHpOBaTh BHIBO/IbI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3MPOBATh XUMHUECKYI0 HH(OpMAIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popmaruu, HTepHET U Ipyrux);

c(OpPMHUPOBAHHOCTh YMEHUW COOMIOAATh TMpaBWJIa HKOJOTMYECKU IEIecO00pa3HOro
MOBEJICHUsI B OBITY M TPYIAOBOM [EATEILHOCTH B IIEJIAX COXPAHEHHS CBOETO 3/I0POBBSI U
OKpYKarolllel NPUPOJHON Cpelbl, OCO3HABATH OIMACHOCTH BO3JCHCTBHUS HA KUBBIE OPraHU3MBI
OnpeAe€HHbIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cmbica mnokazarens [IJIK, moscuate Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHNUS X BPEIHOTO BO3JEHCTBUS HAa OpraHU3M
YEJI0BEKa;

JUIA 06yqafonmxcs[ C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3A0POBbA: YMCHHE IMPHUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOAaX MO3HAHHWA BCIICCTB U XUMHUYCCKUX HBJ'ICHPIﬁ;

JUISL CIIETIBIX M CIAa00BUAAIIMX O0YJarOIUXCs: YMEHUE UCTIOJIb30BaTh Pellbe(hHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1i1st 3anucu Xxumuueckux Gopmy.

[IpenmerHble pe3yabTaThl OCBOEHUS Kypca «OOmas W HeopraHuuecKas XHUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TIPEACTABJICHUH: O XHWMHUYECKOW COCTABJISIIOIICH €CTECTBEHHO-

Hay4YHOH KapTHHBI MHUpa, POJIM XHMHUHM B TO3HAHUM SIBIEHUH NPUPOJbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpPbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM ISt
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pelieHusT TPAKTHYECKUX 3adad M DSKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CHUCTEMOM XHMMHMYECKUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJAraollne
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCJICHUsI, XUMHYECKasi CBs3b (KOBAJICHTHAs, MOHHAs, METAIMYECKas, BOJIOPOIHAs),
KpUCTAJZIMYECKass ~ pelETKa, TUIBl XUMHUYECKUX  PEakIuii, pacTBOp, SIEKTPOJIUTHI,
HEBJICKTPOJIUTBI, J3JICKTPOJIUTHUYCCKASA JUCCOHALIUA, OKHUCIUTCIIb, BOCCTAHOBUTCIIb, CKOPOCTb
XUMHYECKOM  peakIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON aucconuauuu, nepuoandeckuii 3akon [, WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS] SHEPTHU NPU XUMHUYECKUX
pCaKIII/IﬂX), 3aKOHOMCPHOCTH, CUMBOJIUYECKHH SI3BIK XUMHHU, MHUPOBO33PCHYCCKUC 3HAHMA,
JeKale B OCHOBE IMOHUMAaHHUS NPUYUHHOCTH U CHCTEMHOCTH XHMMHMUYECKUX SIBICHUH,
(dakTosIOrMYecKre CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;

Cq)OpMI/IpOBaHHOCTb YMCHI/II‘/‘I BBIABJIATD XaPAKTCPHBIC IMPHU3HAKH HOHHTHﬁ, YCTaHABJINBATb
HUX B3aNMMOCBA3b, HWCIIOJB30BATHL COOTBCTCTBYIOIIMEC IMOHATHUA IPHU OIMCAHHWU HCOPTraHUYCCKUX
BCIICCTB U UX HpeBpameHHﬁ;

c(OPMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XMMHUYECKYIO CHUMBOJIMKY ISl COCTaBJICHUS
dopMyn1 BelIeCTB M ypaBHEHMH XHUMHUYECKHUX pPEaKLUH, CHCTEMAaTHYECKyI0 HOMEHKJIATYpy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BelIeCTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraléHas M3BECTb, HErall€Has W3BECTb, NIUThEBAas COJa, NMUPUT U

ApyTue);

c(OpMUPOBAHHOCTh YMEHUN ONPENENSATh BAJIEGHTHOCTb U CTENIEHb OKUCICHUSI XUMUYECKUX
HJIEMEHTOB B CO€AMHEHUSIX Pa3JINYHOTO COCTABAa, BUJ XMMUUYECKON CBS3U (KOBaJICHTHAs, HOHHAs,
MeTaJIJIMYECcKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIIUYECKONW PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHAs, MOJIEKYJApHas, MOHHas, MeTa/sINuyecKas), XapakTep Cpelabl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHMUI;

c(OpMHUPOBAHHOCTh YMEHHMI YCTaHABJIMBATh MPUHAIJIEKHOCTh HEOPraHMUECKUX BELIECTB
0 UX COCTaBY K ONpeAEIEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCHbI, COJIH);

c(OpMUPOBAHHOCTh ~YMEHHMM  pacKpbIBaTh CMBICH Iepuogudyeckoro 3akoHa [l
U. MenneneeBa u J€MOHCTPUPOBAaTH €ro CHUCTEMATHU3HPYIOIIYIO, OOBSCHUTEIBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

cOPMHPOBAHHOCTh ~ YMEHHHM  XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX 3JeMeHTOB 1—4 nepuonos [leproanueckoit cucTeMbl XMMHUYECKUX 3JeMEHTOB /Jl.
. MeHnzeneeBa, MCHONB3Yysl TOHATHS «S-, P-, O-2JI€KTPOHHBIE OpPOMTAIN», «IHEPreTUUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMUYECKHUX OJIIEMEHTOB M HX
COCIMHEHUHN 10 mepuojam u rpynmnaM [lepruoaudeckoi CUCTEMbl XMMUYECKUX HJIEMEHTOB /JI.
N. Menpneneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XUMHUECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE T€HETHUECKOMN
CBS3W MCXKAY HCOPraHMYCCKMMHU BCHICCTBAMU C ITOMOLIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOLIUX
XUMHYECKUX PEAKIIUN;
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c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATH XMMHUYECKHUE PEAKIUH MO Pa3IHYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyroluX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKLMU, YHaCTHIO KaTaJln3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTABIATh YPAaBHEHUS PEAKLUUH Pa3IMYHBIX THIIOB, ITOJHBIC
U COKpallEHHbIC YpaBHEHUS pEaKlUi MOHHOIO OOMEHa, YUUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH PEAKIMH, IOATBEPKIAAIONINE KaueCTBEHHBIH
COCTaB pPAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACHO3HABATH OIBITHBIM NYTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
PEaKIuii MOCPEICTBOM COCTABIICHUS SJICKTPOHHOTO OallaHCa ATHX PeaKIuii;

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

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BATh XUMUUYECKHE MPOIECCHI, JIeKAIINE B OCHOBE
MPOMBINIJICHHOTO TOJIYY€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke C(HOPMUPOBAHHOCTh
MPEJICTaBICHUA 00 OOIMX HAyYHBIX MPHUHIUINAX M 3KOJOTHYECKHX IMPOOJIEMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYMCICHHUS C HCIHOJIb30BAHUEM TOHSATHS
«MaccoBasi JI0Js BEIeCTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B HpPU XMUMHUYECKHX
peaKIMsIX, Macchl BELIECTBA MU 00BEMA Ta30B 110 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOro 3(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MPaBUiIA MOJIH30BAHUS XUMUYECKON TMOCYAOU U
n1abopaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUiia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

Cq)OpMHpOBaHHOCTB YMGHHfI IJIAHUPOBATG U BBIINIOJIHATH XUMHYECKHI SKCIICPUMCHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallM3aTopa, OINpPEAEICHUE Cpeabl
PacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATHHOTO MHIMKATOPA, BIMSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pPEaKLUH, PeakiMd HMOHHOro OOMEHa, KaueCTBEHHBIE pEaKIUH Ha
cynbdart-, kKapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE DKCIEPUMEHTATBHBIX
3agad nmo TtemMam «Metamibl» U «Hemeramib») B COOTBETCTBHM C IpaBHJIAMH TEXHHUKH
0e30MacHOCTH NMpU 00pallleHNH C BELIECTBAMH U JIa0OpaTOPHBIM 000PYOBaHUEM, NPEACTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIepUMeHTa B (opMe 3alUCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIUPOBATH BHIBOBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3MPOBATh XUMHUECKYI0 HH(pOpPMAIHUIO,
MOJIyYaeMyI0 M3 Ppa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHMKauu, WHTepHET U

ApYTHX);
c(OPMHUPOBAHHOCTh YMEHUW COOMIOAATh TMpaBWJIa AKOJOTHMUECKU IEIecO00pa3HOro

MOBE/IEHNA B OBITY M TPYIOBOM [EATENbHOCTH B LEISIX COXPAHEHHs CBOErO 3/I0pPOBbI U
OKpYKarollel NPUPOJHOM CpEelbl, OCO3HABATH OIMACHOCTh BO3JCHCTBHUS HA KUBBIC OPraHU3MBI
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OmnpeIeIEHHBIX BEIIECTB, MOHUMAasi cMbica nokaszarens [IJIK, mosicHaATh Ha mpuMepax crocoObl
YMEHBIICHUS U MPEIOTBPAIICHUS UX BPEHOIO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIA 06yqafonmxc;{ C OI'paHUYCHHBIMHU BO3MOKHOCTAMH 3I0pPOBbiA: YMCHUC IPUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX MCTOAaX IMO3HAHHWA BCIICCTB U XUMHUYCCKUX HBHGHI/Iﬁ;

JUTSL CJIETIBIX U Ca00BUAAIIMX OOYHAIOIINXCS: YMEHUE UCIIOJIb30BATh PEIbePHO-TOUCUHYIO
cuctemy o0o3nauenuii JI. bpaiins 11 3anucu XuMu4eckux Gopmyil.

DopmMupyeMble KOMIETEHIINN:

OK 11. Hcnonp3oBaTh B NMpOPECCHOHAIBHONW ACITSIBHOCTH YMEHHSI W 3HAHUS, TOJYyYCHHBIC
00ydJarouMMucs B XO0JIE OCBOCHHSI y4EOHBIX MPEAMETOB, B COOTBETCTBUU C (efepaibHbIM
rocy/IapcTBEHHBIM 00pa30BaTeNIbHBIM CTAHIAPTOM CPEAHETO 0011Iero oopa3oBaHusl.

1.4. PexoMeHayeMOe KOJIHYECTBO YACOB HA OCBOeHHE NMPOrpaMMbl IpeaMeTa BKJIKYAET
Yyachl:

O06bem pabdoueli mporpamMmmel — 50 gacoB

B Tom uucie:

- JICKIIUU ¥ YpOKH — 32 Jaca

- camocTosTeapHas padbora — 18 yacos

2. CTPYKTYPA U COJAEP)KXAHUE YUYEBHOI'O ITIPEJIMETA
2.1. O6beM yueOHOro npeaMeTa U BUAbI Y4eOHOH padoThI

Bug yue6HO# paboThl O06Bem yacoB
O0Bbem padoyeii MporpaMmbl 50
B TOM YHCJIE YaCH:
- 00s13aTeNIbHOM YacTH 00pa3oBaTeIbHON IPOrPaMMBI 50
- BApMaTUBHON 4acTH 00pa30BaTeIbHOI MPOrpaMMbl 0
YueOHasi Harpy3Kka o0ydawiierocsi B padore ¢ npemnojasareiem | 32
(Bcero)
B TOM YHUCIIE:
- TEOPETHYECKUE U IPAKTHUYCCKHUE 3aHATHs (JISKIMU, YPOKH) 24
- Ipo(eCCHOHATILHO OPUEHTUPOBAHHbIE 3aHATHUS -
- KOHTPOJIbHBIE pabOTHI 3
- IPaKTUYeCKHe paboThl 5
CamocrosiTeibHas padora o0y4yarouerocs (Bcero) 18
B TOM YHCIIE:
- CaMOCTOSITEJIbHAs paboTa HaJ KypcoBOH paboTOM (IIPOEKTOM) -
- BBITOJIHEHUE WHAMBHTyaTbHOTO MPOEKTA -
- WHBIE BUJIBI CAMOCTOSTEIBHON paboThI 18
Hrorosasi arrectanusi B popme n1uddepeHupoBaHHOIO 3a4eTa BO 4 cemMecTpe
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2.2. Conep:xaHue yueOHOT0 mpeaMeTa

OPI'TAHUYECKAA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer OpraHUYEeCKON XUMHUH: eé BO3HUKHOBEHHUE, pa3BuTHE u 3Ha4YCHHE
B IOJIyYEHUU HOBBIX BEILIECTB U MarepuaioB. Teopusi CTpOE€HMs] OpraHuueckux coequHeHuid A. M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS.
CrpykrypHble (OpMYJIbI OpraHudeckux BeuecTB. ['oMmonorus, nsomepusi. XuMudeckasi CBsi3b B OPraHU4YECKUX COCIUHEHUSIX — OJMHApHbIE U
KpaTHBIE CBS3U.

Hpe,I[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(i)I/IKaI_II/II/I OpraHM4YCCKHUX BCHICCTB. HOMGHKHaTypa OpPraHu4YCCKux COCJIMHEHUM (CI/ICTeMaTI/I‘lCCKaH) u
TPUBHUAJIbHBIC HA3BAHU BaKHEHIIINX HpCI[CT&BHTCJICfI KJIaCCOB OPraHM4CCKUX BCUICCTB.

3KCH€DI/IM€HT3HI>HI>IC METOJBI HM3YYCHHSA BCIICCTB M HX HDCBDaHICHI/If/'II O3HAaKOMJICHUE C 06pa311aMI/1 OpraHn4Y€CKUuX BCHICCTB H
MarcpuajiaM Ha UX OCHOBEC, MOJACIHMPOBAHUEC MOJICKYJT OPTraHUYCCKUX BCIICCTB, Ha6J'II-O)1€HI/I€ U OMMCaHWEC NCMOHCTPAIIMOHHBIX OIIBITOB IIO
MMPEBPAIICHHUIO OPTraHNYCCKUX BCIICCTB ITPHU HAIrpCBAHNUU (HJ'IaBJ'ICHI/Ie, O6y1"J'II/IBaHI/Ie 151 ropeHHe).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOIMYECKHH psia. MeTaH v 3TaH — NpocTelIIne MPEeICTaBUTENN aJIKAHOB: (PU3MUECKUE U XUMUYECKHE
CBOICTBa (peakIuy 3aMEIIEeHUs U TOPEHUsI), HAXO0XKJIEHUE B PUPO/IE, TOIYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, FOMOJIOTMYECKUN psf. DTUJIEH W MPONUJIEH — MPOCTEUIINE MPEICTAaBUTENIN alIKeHOB: (U3NYECKUE U
XUMHUYECKHE CBOICTBA (peaKluu THIAPUPOBAHMS, FAJIOT€HUPOBAHUSL, THIPATallUY, OKUCIIEHUS U TOJIMMEpPHU3alliN ), TOTYyYeHHE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u merwnOyramueH-1,3: cTpoeHHe, BaKHEHIIME XWMHUYECKHE CBOWCTBA (peakiusl MOJMMEpU3aIlin).
[TonyuyeHue CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUN PsiJl. ALIETHIIEH — IPOCTEHIINI MpeACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHE,
duznyeckne 1 XuMUYeCcKHe CBOMCTBA (peakluy THAPUPOBAHUS, TaJIOT€HUPOBAHUS, THIpaTallui, TOPEHHUS ), TOJIyUeHHE U TPUMEHEHHE.
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Apenbl. benzoun: cocra, cTpoeHue, pu3NYECKUE U XMMHUYECKHE CBOMCTBA (peaklMM raJlOreHUPOBAaHUS M HUTPOBAHHUSA), MOJIYYECHUE U
npuMmeHnenue. Tonyon: cocmas, cmpoenue, usuyeckue u Xumuyeckue C80UCM8a (peakyuu 2aio2eHupo8aHus U HUMPOBAHUs), NOJYUEHUe U
npumenenue. TOKCUYHOCTb apeHOB. I 'eHeTnuecKast CBsI3b MEX/y YIJIEBOAOPOJAMU, IPUHAIIEKALMMY K PAa3JINYHBIM KJIacCaM.

[TpupoaHble MCTOYHUKHU YrieBoaopoaoB. IIpupomusiii ra3 u nomytHele HedTsHble Ta3bl. Hedth m e€ mpoucxoxnenue. CriocoOb
nepepabOTKM He(TH: MEperoHKa, KPEKUHT (TEPMUYECKUH, KaTaJUTUYeCKuii), muposu3. [Ipoaykrel nepepaboTku HedTH, MX NMPHUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOAYKTHI €ro nepepaboTKu.

3KCHCDI/IMGHT3HLHBIC METOJBI M3YUCHHUA BCHICCTB M HMX HDGBDaH_[eHI/II\/Jll O3HAaKOMJICHUEC C O6paSHaMI/I jIacTMacc, KaydykoB W PC3UHBI,
KOJJICKIINH ((He(I)TB» u «yFOHB», MOZACIINPOBAHUC MOJICKYJI YIIJICBOAOPOAOB M I'aJIOTCHOIIPOU3BOAHBIX, ITPOBCACHUC MPAKTUUECKON Da6OTLI:
IMMOJIYYCHHEC 3THJICHA U U3YYCHHUEC €TO CBOICTB.

Pacuérhbie 3a1a4u.

Brruucnenus mo YpaBHCHUIO XHUMHYCCKOMN peaKknuu (MaCCBI, 06’béMa, KOJIMYCCTBA HCXOAHOTO BCHICCTBA WJIM IPOAYKTA PCAKIMU IIO
HN3BCCTHBIM MaAcCCE, 06T)éMy, KOJIMYCCTBY OJJHOI'O U3 UCXOAHBIX BEIICCTB WJIHU IMIPOAYKTOB peaKHI/II/I).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHbIE OHOATOMHBIE CHUPTHI. METaHON M 3TAHON: CTPOECHME, (PU3MYECKHE M XMMHMUYECKHE CBOMCTBA (pEaKIMH C aKTUBHBIMU
MeTaJlJIaMH, raJloreHOBOAOPOIaMH, TOpPEHNE), MpUMeHeHue. BoiopoaHble CBA3M MEXy MOJIEKyJlaMu crupToB. JleiicTBre MeTaHoIa U 3TaHoJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHOUPTHL. DTHICHIVIMKONb W TJIMLEPUH: CTpOeHHE, (PHU3MUECKHe M XHUMHYECKHE CBOMCTBa (B3aMMOJAEHCTBUE CO
HIEJIOYHBIMHM METaJlJlaMi, KaueCTBEHHAsl peakIusi Ha MHOTOAaTOMHbIE criupThl). [leficTBue Ha opraHu3M denoBeka. [IpuMeHeHue raumepuHa u
STUJICHIJIUKOJIS.

deHou: CTPOCHUC MOJICKYIJIbI, CI)I/IBI/ILIGCKI/IG U XUMHYECKHE CBOMCTBA. TOKCUYHOCTh (I)CHOJ'Ia. HpI/IMeHeHI/Ie (beHona.

AJIBI[CTI/II[BI " KenioHul. d)opMaan(eerL, aleTaJIbACTU/: CTPOCHUC, (I)I/BI/I‘-IGCKI/IC U XUMHYECKHE CBOMCTBa (peaKL{I/II/I OKHCJICHUA U
BOCCTAHOBJICHH A, KAUCCTBCHHBIC pCaKL[I/II/I), MOJIYy4YCHHUC U ITPUMCHCHUC.
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OI[HOOCHOBHBIG MpECaACIbHBIC Kap6OHOBBIe KHCJIOTHI. MypaBI)I/IHaH N YKCYCHas KUCJIOTBI: CTPOCHHC, (I)I/ISI/I‘ICCKI/IG 1 XMMHYECKHE CBOMCTBA
(CBOﬁCTBa, O6H_[I/Ie IJI1 KJIacCa KHCJIOT, pCaknus BTCPH(i)I/IKaHI/II/I), IMOJIYYCHHUEC W IIPUMCHCHHUC. CTeapI/IHOBaH N OJICMHOBasi KHCJIOTBhI KaK
MNpEACTAaBUTCIIA BBICIINX Kap6OHOBLIX KHUCI0T. Mblila KaK COJIM BBICIINX Kap6OHOBbIX KHUCJIOT, UX MOIOIICC JIelcTBHE.

Crnoxnble 3pUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['naponns cnoxubix 3¢upos. Kupsl. ['uaponus xupos. [Ipumenenue xupos.
bronoruueckas posib )KUPOB.

VYraeBozpl: cocTaB, Kilaccu(UKaLuUs yrieBoAoB (MOHO-, TU- M Hojucaxapuabl). ['oko3a — mpocreimmii MoHOcaxapua: 0COOEHHOCTH
CTPOCHHS MOJIEKYIIbI, PU3NYECKUEe U XUMUYECKUE CBOWCTBA (B3aumoaeiicTBue ¢ ruapokcuaom meau(ll), okucieHne aMMUadYHBIM PacTBOPOM
okcuna cepebdpa(l), BocctaHoBieHue, OpoXKEHHE TIIIIOKO3bI), HAXOXKJICHHE B NPUPOJAE, NPHUMEHEHHe, Ouonoruyeckas poiib. DOTOCHHTES.
®pyKTO3a KaK U30MEP IITFOKO3BI.

Kpaxman u nemnrosno3a kak npupoaHble noaumepsl. CTpoeHue Kpaxmania U 1euirosio3bl. Pu3nueckrne 1 XMMUYECKHE CBOICTBA KpaxMaa
(ruaposin3, KaueCTBEHHAs peakliys ¢ HOJIOM).

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BEIIECTB M MX NPEBpAIllCHUN: MpOBEACHHUE, HAOIIOJACHUE M ONHCAHUE JE€MOHCTPAIIMOHHBIX
OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKI[MH OJHOATOMHBIX CIIUPTOB (OKUCIEHHE 3TaHona okcuoM Meau(1l)), MHOroaTOMHBIX CLIMPTOB
(B3ammozericTBre TaunepuHa ¢ ruapokcuaom meau(ll)), anprernnoB (oKuciIeHne aMMHAaYHBIM pacTBOpoM okcuja cepedpa(l) u ruapokcugom
menu(Il), B3anmoeiicTBue Kkpaxmaia ¢ H0JI0OM), IPOBEJCHUE IPAKTUYECKOI pabOThI: CBOMCTBA PacTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1a4un.

Brruncnenus mo YpaBHCHUIO XUMHYECKON peaknuuu (MaCCBI, O6’béMa, KOJIMYCCTBA MCXOAHOTO BCHICCTBA HJIM HNPOAYKTA PCAKIHUU I10
HN3BCCTHBIM MaAcCCE, O6’béMy, KOJMYCCTBY OJJHOT'O U3 UCXOJHBIX BEIICCTB UJIN ITPOAYKTOB peaKI_II/II/I).

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

AMUHOKHUCIOTHI Kak amM(oTepHble OpraHudeckue coequHeHus. DHU3nUeckrue UM XUMHUYECKHE CBOWCTBA aMUHOKUCIOT (Ha MpUMepe
rmiHa). bruomornueckoe 3HaueHHEe aMHHOKHUCIIOT. [lenTuast.

benky xak mpuUpoJHBIE BBICOKOMOJIEKYNSpHBbIE coequHeHHs. [lepBuuHas, BTOpHYHAs M TPETUYHAs CTPYKTypa OelKoB. XUMHUYECKHE
CBOMCTBA OEJIKOB: THAPOIN3, ACHATYpaIisl, KAUeCTBEHHBIC PEAKIIUH Ha OCIKH.
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OKCcIIepUMEHTAJIbHBIC METOJIBI M3YYCHHUS BEIISCTB M HMX IPEBPAIICHUM: Ha6J'II-OI[eHI/Ie U OINMCAaHUC JEMOHCTPAIMOHHBIX OIIBITOB:
JACHaTypauusa 0enIKoB IIpU Harp€BaHnuu, IBCTHBIC PCAKIINHN OEIKOB.

BbicokomosiekyasipHbIe COeJUHEHHS

OCHOBHBIC TTOHATHUS XUMHHU BBICOKOMOIJICKYJIAPHBIX COCHHHGHHﬁ: MOHOMCpP, IMOJIHUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb ITOJIMMEpHU3allUU,
CpcaHsdasa MOJICKYJISApHAs Macca. OcHOBHEIC MCTOJbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ — [MoJIMMEpHU3alvAa U NOJIUKOHACHCAI W,

3KCHCDI/IMGHT3HLHBIC METOJAbI M3YUYCHHA BCHICCTB KU HX HDGBDaIJ_[eHI/If/'IZ O3HAKOMJICHUE C 06pa3uaMH MNPUPOAHBIX W HCKYCCTBCHHBIX
BOJIOKOH, IJIACTMACC, Kay4YKOB.

MexnpeaMeTHBIE CBA3H.

Peanuzanus MeXNpeaAMETHBIX CBA3E€M NMpU M3y4EeHUM opraHmdeckoid xumuu B 10 Kiacce OCyLIECTBISIETCA Yepe3 HCIOJIb30BAHUE Kak
OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK W TMOHATUH, SBIAIOLIMXCS CUCTEMHBIMU JJIsl OTJENbHBIX NPEJAMETOB E€CTECTBEHHO-HAYyYHOI'O
LUKJIA.

OOme ecTeCTBEHHO-HAYYHbIC TOHSTHS: SIBJICHUE, HAay4HbId (DaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHaIM3, CHUHTE3, Kiaccudukamus,
MepPUOIUYHOCTH, HAOJI0IEHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJICIIMPOBAHUE.

®dusnka: Marepusi, DHEPrusi, mMacca, aroM, JJIEKTPOH, MOJIEKYyJa, YHEPreTHYECKUU YpOBEHb, BEIIECTBO, TEJO, O0BEM, arperatHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusm, o6uocdepa, oOMEeH BelIlecTB B OpraHu3me, (OTOCHHTE3, OMOJOrMYECKH aKTHUBHBIE BellecTBa (Oeinkw,
YTJI€BOJIbI, JKUPbI, PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOINIUBO, PECYPCHI.

TexHomorus: IMUIICBBIC MPOAYKTBI, OCHOBBI PAlIMOHAJILHOT'O ITUTAHU, MOKOIIHUEC CPCACTBA, JICKAPCTBCHHBIC 1 KOCMCTUYCCKHUC IIPCIIapaThl,
MaTepHralibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckue OCHOBbI XUMHHU
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XUMHYECKUH 3JIeMEHT. AToM. SIIpo aroma, HM30TOMBI. DJIEKTPOHHAs 000J0YKa. DHEPreTHYECKUE YpPOBHHU, IOAYPOBHHU. ATOMHBIC
opouTtanu, s-, p-, d- anemeHThl. OCOOCHHOCTH PACIPEICIICHHS JICKTPOHOB M0 OPOUTAISIM B aTOMAax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOHHAsE KOH(PUTYpAIIHSI aTOMOB.

[Tepuoauueckuii 3akoH u Ilepumonuyeckas cucrema xumuyeckux aneMeHToB Jl. M. MenneneeBa. CBsi3p NEpUOAMYECKOrO 3aKOHA U
[lepuoanueckoit cucteMbl xumudeckux synemeHToB JI. WM. MenpaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUYECKHUX DJIEMEHTOB M O0pa3yeMbIX MMH MPOCTBIX W CIIOKHBIX BEIIECTB IO TPyMNNaM W TepuojgaM. 3Ha4YeHUE
NEPUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMUYECKasi CBA3b. Buabl XUMUUECKON CBsA3M (KOBAJICHTHAs HEMOJIApHAsl U HOJspHas, MOHHAs, METAININUECKas).
Mexanu3aMbl 00pa3oBaHMsS KOBAJIECHTHOM XMMHYECKOH CBsi3M (OOMEHHBIH W JTOHOPHO-AaKIENTOPHBIN). BomoponaHas cBsizb. BaneHTHOCTS.

SHGKTpOOTpI/IHaTeHLHOCTB. CrenieHb OKHCICHUS. VIOHBI: KATUOHBI M1 aHUOHBI.

BemectBa MOJICKYJISIPHOI'O U HEMOJICKYJIIPHOI'O CTPOCHMUS. 3aKOH IOCTOSIHCTBA COCTaBa BEIICCTBA. |HIIBI KpUCTAJUINYCCKUX peI_I_IéTOK.
3aBHCUMOCTh CBOMCTBA BCHICCTB OT THIIA KpHCT&J’IJ’IH‘IGCKOﬁ peI_HéTKI/I.

ITonsTue o JAUCIICPCHBIX CUCTCMaAX. HcTtunHBIC M KOJIJIOUHEIC PacCTBOPBLI. MaccoBas 1015 BEIeCTBA B pacTBOpC.

KJ'IaCCI/I(l)I/IKaI_[I/IH HCOPTraHNUYCCKUX COE€TUHEHUI. HOMCHKJ'IaTypa HCOPraHUYCCKUX BCHICCTB. I'enetnyeckas CBs3b HEOPTaHNUYCCKUX
BCIICCTB, MPUHAAJICIKAINNX K pa3JIMIHbIM KJIaCCaM.

Xumunueckas peakuus. Knaccuukanus XMMHUUECKUX peakuil B HEOPraHMYECKONW M OpraHMYeCcKONM XUMHUH. 3aKOH COXPaHEHMsI MacChl
BEIL[ECTB, 3aKOH COXPAHEHUS U NIPEBPALLECHUS SHEPTUH IIPA XUMUYECKHUX PEAKLUAX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3InuHbIX (pakTopoB. OOpaTuMbIe peakiuu. XuMU4Yeckoe paBHOBecue. DakTopbl, BIUSIONINE
Ha COCTOsIHME XuMuueckoro pasHosecus. [Ipunmun Jle [larense.

3J'IGI(TpOJ'II/ITI/I‘leCKaH Jucconuranms. CunbHBIE U cla0bIe SJICKTPOJIUTHI. Cpena BOJOHBIX PAaCTBOPOB BCUICCTB: KHUCIIAs, HeﬁTpaﬂBHaﬂ,
ImieJI049YHas.

OXUCINTEIIFHO-BOCCTAHOBHUTEIIBHEIC PpCaKkmuun.

OKcliepUMEeHTAIbHbIE METO/Ibl U3YUYEHHUs BEIIECTB U MX NpPEBpallleHuid: JeMoHcTpamus tadbnul «llepuonnyeckas cucreMa XMMUYECKUX
3JIEMEHTOB . N. MenneneeBay, N3y4YeHUe Mozenen KPUCTaJUIMYECKUX PEIETOK, Ha0JI0/IeHNe
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U ONMCAHHUE JEMOHCTPALMOHHBIX U JA0OPATOPHBIX OIBITOB (pa3jiokKeHHE MEPOKCUAA BOJOPOJA B MPUCYTCTBUU KaTalu3aTopa, ONpEesIeHUue
Cpelbl PacTBOPOB BEILECTB C MOMOIIbIO YHHBEPCAILHOTO HHAMKATOPA, PEAKIMM HOHHOTO OOMEHa), MPOBEACHHUE MPAKTHYECKOH pPabOThI
«BnusHe pa3nnyHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKIIUN.

Pacuérhbie 3a1a4u.

Pacu€Ttpl Mo ypaBHEHHSM XUMHUYECKHUX PEAKUUH, B TOM YHUCIE TEPMOXUMHUYECKUE PACYETHI, PACUETHI C HMCIOJIB30BAHUEM TMOHSATHUSA
«MacCcoBast 10JIS BEIIECTBAY.

Heopranuueckasi xummsi

Hewmeramnmns. Tlonoxxenne Hemeramio B [lepuoanueckoii cucreme xumudeckux 3eMenToB [[. . MenneneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. Du3nUeckre CBONCTBA HEMETANIOB. AJJIOTPOIKS HEMETAIIOB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yrieposa).

XVMUYECKUE CBOMCTBA BaXKHEHUIIINX HEMETAIUIOB (TaJIOT€HOB, Cephl, a30Ta, Gocdopa, yriaepoaa u KpeMHUs) U UX COSTUHEHHH (OKCHIOB,
KHUCJIOPOJICO/IEPIKALIUX KUCIIOT, BOAOPOIHBIX COSAMHEHUN).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUM.
Mertamnsl. [lonoxenne meramioB B Ilepumomudeckoii cucreme xumudeckux snemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS
JMEKTPOHHBIX 000J04YeKk aToMoB MeramuioB. OOmme ¢usnueckue cpoiicTBa MeTayioB. CrjlaBbl METAIOB. ODJIEKTPOXUMHUUECKHH psij

HaprI)KeHI/Iﬁ MCTAJIJIOB.

XVUMHYECKUE CBOWMCTBA BAXKHEHIIUX METAJUIOB (HATpUM, Kanwid, Kambl[Mii, MarHuil, aTlOMUHUHN, IIMHK, XpPOM, JKeJIe30, MeIb) U UX
COCJIMHEHUH.

O61ue criocoObl Moay4YeHUs: MeTauIoB. [IpyuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCIepUMEHTAIbHBIC METOJBl M3YYCHHUS BCIICCTB M MX IPEBPaICHUIN: HU3YUCHUC KOJIJICKIUU «Metaminpl U CIIJIaBbI», o6pa3u013
HEMCTAJIJIOB, pCHICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4, Ha6J'II-O)]€HI/Ie " OIMMMCaHUEC NECMOHCTPAalOHHBIX 1 J'Ia60paT0pHBIX OIIBITOB (BSaHMOﬂeﬁCTBHe
TUAPOKCHUA AJIIOMUHUA C paCTBOpAMHU KHUCIIOT U menoqeﬁ, KaUCCTBCHHBIC PCAKIIMN HA KaTUOHbI MeTaJ'IJ'IOB).

PacuérHble 3a1a4n.
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PacuéTer macchl Be€IICCTBa HJIN 00BEMa ra3oB I10 HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC HJIN O6”béMy OJHOT'O M3 YYaCTBYIOIIUX B
p€aKknun BEUICCTB, paC‘IéTBI MacCChbI (O6”béMa, KOJIN4YCCTBA BeHIeCTBa) IMPOAYKTOB pC€aKIKr, €CJIU OAHO U3 BCHICCTB UMCCT IIPUMECCH.

XHUMHA ¥ KU3HD

Ponp xumuu B o0ecrieueHun BKOHOFHHGCKOﬁ, BHCPFGTHHGCKOﬁ M ITUIIEBOMN 6630HaCHOCTI/I, Pa3sBUTHU MCIOWUIUHBI. [TousTue o Hay4YHBbIX
METOJaX IMMO3HaHUA BCHICCTB U XUMHUYCCKUX peaKHHﬁ.

[IpencraBienus 00 OOIMX HAYYHBIX MIPUHIUIIAX IPOMBIIUIEHHOTO MOJYYSHUs BXKHEHIIINX BEIIECTB.

YenoBek B MHUPC BCIICCTB U MATCPHUAJIOB: Ba)KHEHIIIME CTPOUTCIIBHBIC MAaTCpHUAJIbl, KOHCTPYKIIHUOHHBIC MATCPUAJIbI, KPACKH, CTCKIIO,
K€paMuKa, MaTCpuaJibl AJId JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUEC U MUHCPAJIbHBIC YI[06peHI/I$I.

XuMUS ¥ 37I0pOBbE YEJIOBEKA: MPaBUiIa UCTIOIH30BaHUS JICKAPCTBEHHBIX MIPEIapaToB, MpaBuiIa 0€30MacHOr0 MCIIOIb30BAHMS IIPENapaToB
OBITOBOM XUMHUU

B [IOBCEHEBHOU KU3HMU.

MexnopeaMeTHBIE CBA3H.

Peanmaun;{ MCKIIPECAMETHBIX CBsI3eM pu HU3Yy4YCHUU O6H.I€I\/’I )41 HeOpraHH‘{eCKOﬁ xumun B 11 knacce OCYHICCTBIISACTCA UYCPE3
HCIIOJIB30BaHHUEC KakK O6HII/IX €CTCCTBCHHO-HAYUYHBIX HOH?ITI/Iﬁ, TaKk " HOHSITI/II\/'I, ABJIAIOIIUXCSA CUCTEMHBIMU JIA OTACIBHBIX IIPCIMETOB
C€CTCCTBCHHO-HAYYHOTI'O TUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC TTOHATHUS: Hay“IHHﬁ CI)aKT, THUIIOTE34a, 3dKOH, TCOpUA, aHAJIN3, CUHTC3, KJ'IaCCI/I(I)I/IKaI_[I/I}I, NEpUOANYHOCTD,
Ha6J'IIOI[CHI/IC, OKCIICPUMCHT, MOACIUPOBAHUEC, USMCPCHUC, ABJICHUC.

®dusuKa: Marepusi, YHEPrusi, Macca, aroM, 3JEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUI
YPOBEHb, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIEeCTBa, (PU3NUECKHe BEJIMUMHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: kierka, opranusmM, 3kocuctema, ouocdepa, Makpo- 1 MUKpOdJIEMEHThI, BUTAMUHBI, OOMEH BEILIECTB B OpraHU3MeE.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.
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TexHojiorust: XuMHYECKast MNPOMBIINIJICHHOCTh, MCTAJUIYpIrusi, IIPOU3BOACTBO CTPOUTCIBHBIX MAaTCpUajioB, CEIIbCKOXO03SMCTBEHHOE
IMPOU3BOACTBO, IHIIECBAsA IPOMBIIICHHOCTD, (l)apMaI_[eBTI/I‘IeCKaﬂ MIPOMBINIJICHHOCTb, IPOU3BOACTBO KOCMETHYCCKHUX IIPCIIapaToB,
MMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCPHUAJIOB, SJICKTPOHHAA MMPOMBIIIJICHHOCTh, HAHOTCXHOJIOTHH.
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2.3. TemaTn4yeckoe MJIAHMPOBAHUE
32 yaca+1784acoB c/p

TEMATHYECKOE IINTAHUPOBAHUE

KosmnuectBo
Ne n/m HaumeHoBaHue pa3/iejioB M TeM NPOrPaMMBbI 4acoB teKTpotiiLie (WHppoBLIe)
o0pa3oBaTebHbIE PECYPChI
Bcero
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
11 [Ipenmer oprannveckoit xumun. Teopus cTpoeHus 1 https://resh.edu.ru/subject/29/10,
opranudeckux coenunenuii A. M. bytieposa https://chem-ege.sdamgia.ru/
Hroro no pazneny 1
CamocTtosarenbHas padbora: Pewenue 3adanuii u3 yueonuxa, oazet OUIIHU, 1
coam EI'D
Paznea 2. Yriesogopoasbl
51 TIpefeTbHbIE YITIeBOOPOE — ATKAHEL 1 https://resh.edu.ru/subjgct/29/10,
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/29/10,
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/subjc.ect/29/10,
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. RAYHTYKH. BOIOKHA 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

KosanuyecrBo
DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m HanmeHoBaHMe pa3eioB U TeM IPOrpaMMBbl Hacos
o0pa3oBaTe/ibHbIE PeCYPChI
Bcero
Pa3nen 6. TeopeTuueckue 0CHOBBI XHMHHU
11 Crtpoenune atomoB. [lepuoguueckuii 3akoH u [leproanueckas 1 https://resh.edu.ru/subject/29/11/,
cucTeMa xuMudeckux snemenToB [. . Mengeneesa https://chem-ege.sdamgia.ru/
1.2 Crpoenue Bemectsa. MHOrooOpasue BEIIECTB 2 https://resh.edu.ru/subj(?ct/29/11/ ’
https://chem-ege.sdamgia.ru/
13 XiMutecKue peaxim 4 https://resh.edu.ru/subje‘ct/29/11/ ,
https://chem-ege.sdamgia.ru/
Htoro no pazneny 7
CamocTosrenpHas padota: Pewenue 3adanuti u3 yueonuxa, 6aszvt @UIIU, coam EI'D ‘
Pa3nen 7 Heopranmueckasi XumMmusi
51 MeTanis 3 https://resh.edu.ru/subjc'act/29/11/ ,
https://chem-ege.sdamgia.ru/
59 HeMeTarmis 3 https://resh.edu.ru/subj(?ct/29/11/ ,
https://chem-ege.sdamgia.ru/
Hroro no pazneny
CamocTosrenbHas padota: Pewenue 3adanuti u3 yueonuxa, oazoet @UIIU, coam EI'D ‘
CamocTtosrenbHas padorta: M3ydenue tembl C6s3b HeOpeaHuuecKux u OpeaHuiecKux 2
seujecma. Xumusi u HCu3Hb
3avet 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 32
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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

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 11
OpraHMYECKUX BEUIECTB

5 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYEeCKUH psia. MeTaH u 3TaH — mpocTeiime 1 OK 11
NPEACTABUTEIH AJIKAHOB

3 AJIKEHBI: COCTAaB U CTPOCHUE, CBOMCTBA. DTUJIEH U MPONUIEH — MPOCTEeHUILINE 1 OK 11
NPEICTABUTEIH AJIKEHOB

4 [MpakTudeckas padora Ne 1. «[lonyueHue STUICHA U U3YYCHUE €TO CBONCTBY 1 OK 11

5 Ankanuensl. byraguen-1,3 u metunOyraauen-1,3. [lonydeHne cCHHTETHYECKOTO 1 OK 11
Kay4dyKa U pe3UHbI

6 AJKWHBI: COCTaB U 0COOEHHOCTH CTPOCHUS, TOMOJIOTHIECKUH s, ATIETHIICH — 1 OK 11
MPOCTEHNIINI MPEeICTaBUTENb AKHHOB

- Apensr: 6eH301 U TOIY0I. TOKCHIHOCTE apeHoB. [ 'eHeTrueckas CBsI3b YIiIeBOOPOJIOB, 1 OK 11
NpUHAUIEKAINX K Pa3IMYHbIM Klaccam

8 [IpupoaHble HCTOUHUKY YTIEBOAOPOIOB: IPUPOAHBINA I'a3 U MOy THbIE HE(TSIHbIE Ta3bl, 1 OK 11
He()Th U TIPOJYKTHI €€ riepepaboTKu

9 KonrtponbHas padboTa 1o pasaeiy «YTIeBOI0pOIb 1 OK 11

10 [IpenenbHblE OIHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJI. BomopoaHas cBs3b. 1 OK 11
MHoroaToMHble COUPTHI: 3TUICHIIIMKONIb U TINLEPUH

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

12 [paktrnaeckast padora Ne 2. «CBoiicTBa pacTBOpa YKCyCHOM KHUCIIOTBD» 1 OK 11

13 CreapuHOBas ¥ OJIEMHOBAsI KUCJIOTHL. MbUIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT. 1 OK 11

Cro>XHEIe B(prBI KaK IMpOU3BOAHBIC Kap6OHOBLIX KHCJIOT. FI/I):[pOJ'H/B CJIOKHBIX 3(1)I/Ip0B
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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 11
OK 11

16

17

18

19

Kontposbnas padota mo pasaeny «Kucnopoacoaepxaiine opraHudeckue
COCJIMHEHHSD»

AMWHBI: METHJIAMHH U aHWIHH. AMHHOKHUCIIOTBI KaK aM(bOTepHBIe OpraHu4€CKuc
COCAUMHCHUA, NX OHOJIOrHYECKOE 3HAUECHHE. IlenTunpl

benku kak npupoaHbIE BEHICOKOMOJIEKYIApHBIE coeANHEHU. OCHOBHBIE TOHATHS
XUMHH U METOJIBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX coequHeHui. IlnmacTtmaccsl,
Kay4yKH, BOJIOKHA

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

OK 11

OK 11

OK 11

OK 11

20

Crpoenue BemecTBa. XUMHUYECKast CBA3b, €€ BUABL, MEXaHU3Mbl 00pa30BaHUs
KOBAJICHTHOM cBsi3u. BogoponHas cBsi3b. BaneHTHOCTh. DIEKTpOOTPULATEIbHOCTb.
Crenens okucieHus. BerectBa MoKy IIpHOrO M HEMOJIEKYISPHOTO CTPOCHHUS

OK 11

21

22

[Tondarue o qucnepcHbIX cucTeMax. UCTUHHBIE U KOJUIOMHBIE pacTBOPbL. MaccoBast
JIOJIsl BelIecTBa B pacTBope. Kiaccudukarus 1 HOMEHKIIATypa HEOpraHMIECKUX
coeMHeHM. ['eHeTnueckas CBsi3b HEOPraHUYECKUX BEUIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanms XuMHUUECKIX peakIiii B HEOPraHUIECKOW 1 OPraHUIeCcKOl XUMUH.
3aKOH COXPaHEHUS MacChl BEIIECTB; 3aKOH COXPAHEHHUS U MPEBPALLEHHUS SHEPTUH NTPH
XUMHYeCKHX peakuusix. Ckopocts peakuuu. OOpaTuMble peakiuu. XUMHUIECKOe
paBHOBECHE

OK 11

OK 11

23

[Mpaktudeckas padora Ne 3. «BnusiHue pa3nuaHbix (akToOpoB HA CKOPOCTh
XUMHYECKOH peakuum»

OK 11

24

25

DnekTpoautuyueckas qucconmaius. [lousTre 0 BogopoaHOM mokaszarene (PH)
pactBopa. Peakninu nonHoro ooMeHa. ['upoinu3 opraHndecKux U HEOPraHUIECKIX
BemiecTB. OKMCIUTETHHO-BOCCTAHOBUTENbHBIE peakiun. [lonaTue 06 anexTponnse
pacIuiaBoB ¥ pacTBOPOB COJIEH

KOHTpOJ'IBHaH pa60Ta I10 pasaeity «TeOpeTI/I‘leCKI/Ie OCHOBBI XUMHN»

OK 11

OK 11

26

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

OK 11
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Menpeneena. O6mue ¢pusznveckre cBoiicTBa MeTayuioB. CIUTaBbl METAJIOB.
DIIEKTPOXUMHUYCCKIH PsI HAPSOKCHUH METaIOB

97 XuMHYeCKHEe CBOMCTBA BAXKHEHIITNX METAIIOB (HATPHH, KaJIMHA, KabIIUHA, MarHHH, 1 OK 11
ATIOMUHUNA, XPOM, MEJIb, IIUHK, KEJIE€30) U UX COCAMHCHHUIA

28 [Ipaktrueckas padota Ne 4. "Perienue skcriepiMeHTaIbHBIX 337a4 [0 TeMe 1 OK 11
«Mertamms»"
Hewmerannsl, ux nonoxenue B Ilepuoandeckoit cucreMe XuMU4eckux snemenTon 1. M. OK 11

29 Menneneera. Du3nveckue CBOMCTBA HEMETAIIIOB. AJUIOTPOIIHAS HEMETALUIOB (Ha 1
pUMepe KUCIopoia, cepsl, hocdopa u yriiepoaa)

30 XI/IMH‘IGCKI/{C CBOMCTBA raJIOTEHOB, CEPHI, a30Ta, (hocodpa, yriepoa, KpeMHUS U UX 1 OK 11
COETMHEHUI

31 O0600menne u cucTemMaTr3anus 3HaHuH 1Mo Teme «Hemeramtsny. [IpakTrueckas pabora 1 OK 11
No 5. «Pemenne skciepuMeHTaIbHBIX 3371a4 1o TeMe "Hemeramist"y

32 3auer 1 OK 11

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 32
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3. YCJIOBUS PEAJIMZALIUU ITPOT'PAMMBI IPEIMETA
3.1. TpeGoBaHusi K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecleYeHn 0

JUia peanuzanuu OporpaMMbl AMCUUIUIMHBL JTOJDKHBI OBITH IPESYCMOTPEHBI CIIEAYIOLINE
CIICIIMAJIbHBIE TIOMEIICHHS: YYeOHbIH KaOMHET XUMHHM W/WIH Yy4eOHOM XMMHYECKOU
nabopaTopuu.

Ob6opynoBanue ydeOHOro KaOWHeTa (HArJIAAHBIE IMOCOOMS): HAOOPHI IIAPOCTEP KHEBBIX
MOJIeJIe MOJIEKYJ, MOJEIN KPUCTAIIMUYECKUX PELIETOK, KOJJIEKIUU IPOCTBIX U CIOMXKHBIX
BEIIECTB W/WIM KOJUIEKIIMU TOJIMMEPOB; KOJUIEKIUS TOPHBIX MOPOA M MUHEpAJIOB, Tabiuia
Memnpeneesa, yaeOHble GrIbMbI, IU(DPOBBIE 00PA30BATEIBHBIC PECYPCHI.

TexHuueckue cpeacrBa oOy4deHHs: KOMIIBIOTEP C YCTpOMCTBaMU BOCIPOM3BEIEHUS 3BYKA,
HOPUHTEP, MYJIbTUMEAMA-IIPOEKTOP C 3KPAaHOM, MYJIbTHUMEIHMIHAs JOCKA, yKa3Ka-IIpe3eHTep
JUIS IPE3EHTaLUH.

Ob6opynoBanue mnabopaTopuu H paboyux MecT JaboOpaTOPUM: MEH3YPKH, MHUIETKU-
KaleJIbHUIIbl, TEPMOMETPbI, MHUKPOCKOIN, JIyNbl, IMPEAMETHbIE M TMOKPOBHBIE CTEKJa,
TUTAaHIICTHI JUI KallelbHBIX peakuui, (puiabTpoBaibHas Oymara, IPOMBIBAIKH, CTEKJISTHHBIC
IpOOMPKH, pPE3UHOBBIE NPOOKH, (OHAPUKH, HAOOP pPEaKTUBOB, CTEKJISHHBIE MAJIOYKH,
LITAaTUBBI 711 MPOOUPOK; MEPHBIE LIUIMH/IPBI, BOPDOHKU CTEKJIIHHBIE, BOPOHKU JIEJIUTEIbHbBIE
mwmHApuyeckue (50-100 mi), crynmku ¢ mecTukoM, (appopoBble YalllKM, HUHIETHI,
¢wibTpl OyMakHble, BaTa, Mapiid, YacOBble CTEKJa, 3JEKTPOIUIMTKH, J1abopaTopHbIE
IITaTUBBI, CIIMPTOBBIE TOPENIKM, CHUYKH, MPUOOp A MOJIY4YEHHUs ra3oB (WM MpoOUpKa ¢
ra300TBOJHOM TpYyOKOi), AepkaTenu sl MPOOMPOK, CKISHKU AJISi XPAaHEHUs PeakTUBOB,
pa3mato4Hbie JIOTKM;, Xxumuueckue crakadsl (50, 100 m 200 mu1); mmaTenw; MUHIETHI;
TUTENIbHbIE LIUMIBI; CEKYHIOMEPHI (TaliMepbl), MepHble TpoOupku (Ha 10—20 mi1) U MepHbIe
koiOb1 (25, 50, 100 u 200 mu), BonsHas OaHs (WM TEPMOCTAT), CTEKISHHbIE MAJIOYKH;
KoHu4eckre KojObl st tutpoBaHus (50 m 100 wmi1); MHIUMKATOpHBIE MOJIOCKU IS
omnpenenenuss pH u crangapTHas MHIUKATOpHAs NIKala; YHHUBEPCAJIbHBIM WHAMUKATOP;
nunetkd Ha 1, 10, 50 mn (wnmm mosaropel Ha 1, 5 u 10 M), OOpeTkH IS TUTPOBAHUS,
menuuuHckue mnpuiel Ha 100-150 mi, maGopaTtopHble W/WAM aHaIUTUYeCKHe Bechbl, pH-
METpBI, CYIIUIbHBIN 1IKad, U Ap. 1abopaTopHOE 000PyL0BaHHE.

3.2. Y4eOHO-MeToanYecKoe o0ecneyeHue

3.2.1. OcHOBHBIE HCTOYHUKH

* Xumusa, 10 xmacc / I'abpuensa O.C., OctpoymoB WN.I'., CnaaxoB C.A., AKIMOHEpHOE
0011eCTBO «M3paTenbeTBo «IIpocsemienue»
* Xumus, 11 xmace/ TI'abpuensn O.C., OctpoymoB W.I'., CnaakoB C.A., AKUHOHEpHOE
obuiectBo «M3narenscTBO «lIpocBemienue»

3.3 Opraamsanusa o0pa3oBaTeIbHOr0 IpoLecca HA 3aHATHAX MO y4deOHOMY
npeaMeTy



Peann3anus BOCOUTATEILHBIX ACMIEKTOB B Mpollecce YYeOHbIX 3aHATHI

Ha 3aHsATHSAX HCNONB3YIOTCS BOCHUTATENbHbIE BO3MOXHOCTH COJEp)KaHUS y4eOHOTO
npeaMeTa 4epe3 co3/laHue OJIaroNnpusiTHRIX YCIOBUH I MPUOOPETCHHS 00YJaIOIIMMUCS OTIBITa
OCYIIIECTBIICHUS COIIMAIIBHO 3HAUMMBIX JIeJ, IMepenady OOy4yarouuMcsl COIUAIbHO 3HAUYMMBIX
3HAHWH, pPa3BUBAIONINEC WX JFOOO3HATEIHHOCTh, IO3BOJISIONINE MPHUBICYh WX BHHUMAaHUE K
SKOHOMHMYECKHUM, IMOJIMTUYECKUM, OSKOJOTHYECKHMM, TyMaHUTApHBIM IpoOieMaM HaIlero
obmiecTBa, (GOPMHUPYIOIINE X TYMaHUCTHIECKOEC MUPOBO33PECHUE U HAYIHYIO KapTHHY MUDA.
Hcnojb30BaHue AKTUBHbIX M HHTEPAKTHBHBIX (DOPM NPOBeIeHUs 3aHATHIA
B mensx peanw3anuu KOMIETEHTHOCTHOTO IMOJAXO0Jd, MPEIyCMOTPEHO WCIOJIb30BAaHUE B
o0pa3oBaTeIbHOM TMpoIlecce AaKTUBHBIX W HWHTEPAKTUBHBIX (OpPM MpOBENCHUSA 3aHITUN
(KOMITBIOTEPHBIX CHMYJISIIIHMA, JIETOBBIX M POJEBBIX WUTP, pa3dopa KOHKPETHBIX CHUTYaIUH,
MICUXOJIOTHYECKUX U UHBIX TPEHUHIOB, TPYIIOBBIX JTUCKYCCHIT) 1711 GOPMHUPOBAHUS U PA3BUTHS
00X 1 MpoheCCUOHATBLHBIX KOMIIETCHIIUN 00yUJaOUXCs.

3.4. OcobenHocTn peajqu3auuu nporpammsl ¢ npumenesuem 10T u 30

B o0coObix ciydasx (KapaHTWUH, aKTHUPOBaHHbIE JHU MU JIp.), BO3MOXKHA OpraHU3aIMsl
yuebHOro mpouecca B (opMe  JUCTAHIIMOHHOTO 0O0y4deHMsI (JIEKTPOHHOE O0O0ydeHHE U
JMCTAaHIIMOHHBIE 00pa3zoBaTebHble TeXHONOTun). [loa 31MeKTpOHHBIM 00yuyeHHEM MOHMMAETCs
opranu3zaiysi 00pa3oBaTeNbHON IEATEIFHOCTH C MPUMEHEHHEM COJIeprKaleics B 0a3ax JaHHBIX
U HUCHOJB3yeMOW TIpu  peanu3anuu  oOpa3oBaTeNbHBIX HporpaMM HH(pOpMamuu U
obecrieunBarOMX €€ 00padoTKy MHGOPMAIIMOHHBIX TEXHOJOTHUH, TEXHHUYECKUX CPEICTB, a
TaKkke HHGPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHBIX CeTel, obecrneyuBaomuX mepeaady Io
JVHUASM CBSI3M yKa3aHHOM WMH(GOpMAIMH, B3aMMOACHUCTBHE OOYYArOIIMXCS M MEAarorHuecKuxX
paGotHukoB. Ilox OUCTAaHIMOHHBIMH O0pa30BaTEIbHBIMM TEXHOJOTHUAMH IOHUMAIOTCA
o0pa3oBaTeNbHbIE TEXHOJOTHH, pealn3yeMble B OCHOBHOM C NPHUMEHEHHEM WH(pOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHBIX CETeH MpH ONOCPEAOBAaHHOM (Ha pPACCTOSHUHU) B3aMMOJEHCTBUU
00y4aromuxcst ¥ MeIarorndeckux pabOTHUKOB.

JlucTaHIIMOHHOE  O0y4yeHHe, B  3aBHCHUMOCTH OT TEXHHUYECKHMX BO3MOXKHOCTEH
00y4aromuxcsi, MPOBOAUTCS C MCIIOJIb30BAaHUEM TaKUX (POPM IPOBEICHHS 3aHITUN KaK OHJIAHH-
YPOKH, OHJIalH-KOH(EpPEeHINH, OHJIAWH-JIEKINH, UCHOJIb30BaHUE BUIEOYPOKOB, IMpE3EHTALH,
BO3MOXKHOCTEH AJIEKTPOHHBIX 00pa3zoBaTenbHbIX Iatgopm Yuu PV, pemry EI'D, POII u np, a
TakK k€ B aJbTEPHATUBHBIX (hopMax, IpeaycMaTpUBAIOIIUX paboTy 00ydaromuxcs Mo OCBOCHHIO
IPOTPAMMHOTO MaTepHall C YYeOHBIMH W JUAAKTHYECKHMH TIOCOOMSMH, MAapIIpyTHBIMU
auctamu. JlucTaHIIMOHHOE 00Y4YeHUE COMPOBOXKIAETCSI KOHCYIbTUPOBAHUEM OOYUYAIOIIMXCS U UX
poauTenei (3aKOHHBIX MPEICTABUTENEH) B JTFO00M TOCTYIMHON JUCTAHIIMOHHOUN Qopme.

OOyuaroumess oOecriedeH JIOCTYNl K pecypcaM 3JIeKTPOHHO-OMOIMOTEUHOM CHCTEMbI
(anexTpoHHOM 6ubmmoreke) FOpaiiT u Jlans.
4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA ITPEAMETA

KoHTpoib M oOleHKa pE3ylIbTaTOB OCBOCHHUSA Y4E€OHOrO IMpeaMeTa OCYLIeCTBISEeTCS
IIPENO/IaBaTelIeM B IPOLECCE IMPOBEACHUS NPAKTUYECKUX 3aHATHUH, TECTUPOBAHUSA, a TAKKE
BBITIOJTHEHHS 00YJarOIIUMHUCS UHIUBUAYATBHBIX 3a/IaHUH.

Texymuil KOHTPOJIb U MPOMEXYTOUHAsl aTTECTalls MPEIyCMaTPUBAIOT BBINOJHEHHUE padoT (UX
4acTH) B TECTOBOM (opMe, COCTaBIEHHBIX Ha OcHOBe 3amanmu u3 Oanka DUOKO (BIIP B
CIIO) u otkpeitoro 6anka 3aganuit ®UIN no noaroroske k EI'D.

OcBoennbie ymenusi, |Ilokazareju oueHku ®opMa KOHTPOJIS U
YCBOCHHBIC 3HAHMHA pe3yjJbTara OLICHUBAaHUSA
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CrpoeHue aToMOB
XUMHYECKHX 3JICMEHTOB
U IPUPOJIa XUMHUYECKOM
CBSI3U

CocTaBisITh XUMHYECKHE
(bopMyJIBI COSAMHEHUH B
COOTBETCTBHUH CO
CTENEHBIO OKUCIIEHUS
XHUMHYECKHX DJIEMEHTOB,
HUCXO0J U3 BAJIEHTHOCTH U
AJIEKTPOOTPHUIIATEIIBHOCTH

1. Tect

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

3. 3agaHus HA KCIIOJIL30BAHUC
XUMHYECKOM CUMBOJIMKH U
Ha3BaHUM COCIMHCHHUI 1O
HOMEHKJIAType MEKyHAPOIHOTO
CO103a TEOPETUICCKON 1
MPUKIIATHON XUMUHU U
TPUBHAIILHBIX Ha3BaHUM TSI
COCTAaBJICHHUS XUMHUYECKUX
(dhopMys IByXaTOMHBIX
coelMHEeHUN (OKCUJIOB,
Cynb(UIO0B, THAPUIOB U T.IL.) U
JIPYTUX HEOPTaHUYECKUX
COeIMHEHMH OTAEIbHBIX KJIaCCOB

[lepuoauueckuii 3aKoH U
tabauma J[.U.
MenneneeBa

XapakTepru3oBaTh
XHMHUYECKHE 3JIEMEHTEI B
COOTBETCTBUH C UX
ITOJIOKEHHEM B
MEePUOIUYECKON CUCTEME
XUMHUYCCKHUX 3JICMCHTOB
J.1. MenneneeBa

1. Tect

2. IIpakTryeckue 3aaHus Ha
YCTaHOBJICHUE CBSI3H MEX]Y
CTPOEHUEM ATOMOB XUMUYECKUX
3JIEMEHTOB U NEPUOAUYECKUM
N3MEHEHNEM CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX
COCIUHEHHUN B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUUYECKUE 3a1aHUs HA
XapakTepU3aLn0 XUMHUYECKUX
3JIEMCHTOB

TuIbl XUMHYECKUX
peakuui

CocTaBisITh peakiuu
COCITMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIeHHS,
OKHCIUTEIbHO-
BOCCTAHOBUTCIIBHBIC
peaxiuu

1. 3amaun Ha cocTaBlICHHE
YpaBHEHUU PEAKIUM:

— COeUHEHUS, 3aMEICHU,
pasnoxeHusi, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIU C
HCIOIb30BaHHUEM METOIa
AIIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT MaccChl
BELIleCTBa WM 00BEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
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BEIIIECTBA, Macce Wi 00BEMY
OJTHOTO U3 yYaCTBYIOIIUX B
pEaKIMU BEIIECTB; PaCUEThI
Macchl (00bEMa, KOJIMIeCTBa
BEIIIECTBA) MIPOAYKTOB PEAKIIHH,
€CIIH O/THO M3 BEIIECTB UMEET
IpUMECH

DIIEKTPOAUTHYECKAS
JUCCOLMAINS U MOHHBIN

CocraBisiTh ypaBHEHUS
XUMUYECKHX PEaKIuH

1. 3amanus Ha COCTaBJICHUE
MOHGKYHSIPHLIX U UOHHBIX

o0OMeH MOHHOTO OOMEHa ¢ peakiuii ¢ ydacTeM KHUCJIIOT,
y4acTUEM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |YCTAaHOBJICHUE U3MEHEHUS

KHCIIOTHOCTH CPEJIbI

Knaccudukanus, Knaccudumuposars 1. Tect

HOMEHKJIaTypa U HEOpraHUYECKUe 2. 3ajaym Ha pacueT MaccoBO

CTpOCHHE BEIIIECTBAa B COOTBETCTBUU |10JIH (MacChl) XUMUYECKOTO

HEOPraHUYECKUX C UX CTPOEHUEM aeMeHTa (COeIMHEHNS) B

BEIIIECTB MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3aganus 1Mo
KJaccu(uKaum, HOMEHKIIAType u
XUMUYECKUM (opMysaM
HEOPraHMYEeCKUX BEIIECTB
pa3IMYHBIX KIIACCOB.

4. IlpakTuyeckue 3aaHus Ha
ONpeAeIeHNe XUMHYECKON
aKTHBHOCTH BEIIECTB B
3aBHCUMOCTH BHJIa XUMHUYECKON
CBSI3U W TUTIA KPUCTAIUTMIECKOM
peLIeTKH

DU3NKO-XUMHYECKHE
CBOMCTBa
HEOPraHUYECKUX
BCIIIECTB

YcranaBiuBaTh
3aBHUCHUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPTaHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, a TAaK)Ke TUTIA
KPUCTaJUIMYECKOU
peleTKu

1. Tect

2. 3agaHusi Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C y4acTHEM MPOCTHIX U CIIOKHBIX
HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJLJIOB U
aM(OTEPHBIX DJIIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH U aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTAHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOICTBA U CITOCOOBI OTYyYEHUSI.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJaHUs Ha
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CBOMCTBA U NOJIy4YEHUE
HEOPraHUYECKUX BEILECTB

Unentudukamnms
HEOPraHUYECKUX
BEIECTB

HUccnenosatn
KaueCTBEHHBIC PEAKIIUH
HEOPTraHWYECKHUX BEIECTB

1. IIpakTUKO-OPHUEHTUPOBAHHbIE
3aJJaHUs 10 COCTaBJICHUIO
XMMUYECKHUX peakiHil ¢ ydacTuem
HEOPraHMYEeCKUX BEIIECTB,
UCTIONb3YEMBIX Ul UX
UICHTH(DUKAIIH.

Knaccudukanus,
CTPOCHHUE U
HOMECHKJIATypa
OpTraHU4YC€CKUX BCIICCTB

Knaccudumnuposatsb
OpraHUYeCKHE BEICCTBA B
COOTBETCTBUU C UX
CTpOCHHEM

1. 3ananus Ha cocTaBlEHHE
Ha3BaHUN OPraHUYECKUX
COCIMHEHUH 110 TPUBHAIILHON WIH
MEKTYHapOAHOMN
CHUCTEMAaTUYECKOM HOMEHKJIATYypE.
2. 3agaHusi Ha COCTABJICHUE
MOJIHBIX M COKPAILLEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHUYECKHUX BEIECTB
OTJIEIbHBIX KJIACCOB.

3. 3agauu Ha ompeneNeHre
npocreien GopMyIibl
OpraHUYECKON MOJIEKYJIbI, UCXOMs
U3 DJIEMEHTHOTO cocTaBa (B %)

CBoiicTBa OpraHU4YeCKUX
COEeIMHEHUN

YcranaBauBaTh
3aBHCHUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
OpraHUYEeCKHUX BEIIECTB OT
CTPOCHHUS MOJIEKYJT

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

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

3. PacueTHEble 3a1a4u 110
YpaBHEHUSM PEAKINI C yJ4acTHEM
OpraHUYECKHUX BEIIECTB.
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Wnentuduxanms Hccenenosars 1.IIpakTHKO-OpUEHTHUPOBAHHbIE
OpPraHMYECKUX BEIIECTB, |KAYECTBEHHBIC PEAKIIMM  |3aJaHMs 110 COCTABICHUIO

UX 3Ha4CHUE U OpPraHMYECKHUX XMMHMYECKHUX PEAKLUH C y4aCTHEM
IPUMEHEHHE B OBITOBON |COEAMHEHUH OTAENbHBIX |OpPraHMYECKHX BEILECTB, B T.U.

Y IPOM3BOJICTBEHHOM  |KJIacCOB UCTIONIB3YEMBIX IS UX
JESITEIbHOCTH YEJIOBEKA UACHTU(HUKAIMN B OBITY U
IPOMBIIIJICHHOCTH.

CKOpOCTh XMMHUYECKHX | XapaKTepu30BaTh [TpakTHKO-OpUEHTHPOBAHHBIE

peakuuii. XUMUYECKOEe |BIHMSHHME KOHLIEHTPAIMH  |TEOPETHUYCCKHUE 3aJaHHs Ha

paBHOBECHUE pearupyoonux BEeMecTB U (aHaau3 (PaKTOpOB, BIUAIONINX HA
TEMITEpaTypbl Ha CKOPOCTh [M3MEHEHNE CKOPOCTH XUMHUECKON
XMMHUYECKHX PEaKIuii peakuuu. [TpakTuko-
XapakTepu30BaTh OpPHEHTHPOBAHHbIC 331aHUS Ha
BJIMSIHUE N3MECHEHHUSI npuMeHeHune npuHnumna Jle-

KOHIIeHTpauuu Bemects, |lllarense 1 HaxoxaeHUSA
peakuuu cpeasl U HaIlpaBJICHUs CMELICHUS
TEMIIepaTyphl Ha PaBHOBECHSI XUMHUYECKOU PEAKIINU
CMEIIIEHNE XUMHUECKOTO | aHaiau3 (PaKTOPOB, BIUSIOIINX

paBHOBECHS Ha CMEIEHUEe XUMHUYECKOTO
paBHOBECHS

[Tonsitue o pacrBopax  |Pa3znuuarh uCTHHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
pacTBOpHI pacTBOpPOB.

2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacyeTHbIC 3a/IaHHs Ha
JIMCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBIE B OBITOBOM 1
MIPOU3BOJICTBEHHOM JESITEIILHOCTH
YesoBeKa

Kpurepun onenuBanus

OueHUBaHKNE YCTHOIO OTBETA

OtmeTka «5»: - AaH MOJHBIA U NPaBUIbHBIA OTBET HA OCHOBAaHMM M3YYEHHBIX TEOpUH, -
MaTepual W3JI0KEH B OIPEACICHHONW JIOTMYECKOM IOCIEA0BATENbHOCTH, JINTEPATypPHBIM
S3BIKOM, - OTBET CaMOCTOSITEJIbHBIN - BO3MOXKHA OIHA HECYIIIECTBEHHAs OLIMOKA.

OtMmeTka «4»: - TaH MOJHBIM W MPAaBUJIBHBIA OTBET Ha OCHOBAHWH M3YYEHHBIX TEOPHH, -
MaTepual W3J0KE€H B OIPENEICHHOW IOCIENOBATEIIBHOCTA, - OTBET CaMOCTOSTECIIbHBIA -
JIOTIYIIEHbI 2-3 HECYIIECTBEHHbIE OIIMOKHU, UCIPABIEHHBIE IO TPEOOBAHUIO YUUTEINS, WIN JaH
HEIOJIHBIA U HEYETKUN OTBET.

OtmeTka «3»: - 1aH MOJHBIA OTBET, HO IIPHU ATOM JOIYIlEHA CYIIECTBEHHAs OIINOKa WIH
OTBET HEMOJIHBIHN, IIOCTPOCH HECBA3ZHO.

OtmeTka «2»: - OTBET OOHApPYXMBAET HEMOHMMAHUE OCHOBHOTO COAEP)KaHUS y4eOHOro
MarepHaia, - JOMYIICHbl CYIIECTBEHHbIE OIMOKH, KOTOpBIE yJallUiics HE MOXET HCIPaBUTh
IIPY HABOZSILKX BOIIPOCAX YUHUTEJIS.

OneHuBaHnyue NUCLMEHHOMH Pa0OTHI
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[TuceMeHHBIE pPAOOTHI TOAPA3ACTSAIOT Ha TeKylue (IMPOBEPOYHBIE) UM  HUTOTOBBIC
(KOHTpOJIbHBIE) PA0OTHI; IO BpEMEHHN OHU MOTYT 3aHMMAaTh BECh YPOK WM ero yacTb. K merogam
MUCHMEHHOU MPOBEPKH PE3yIbTATOB O0YUYEHHUSI OTHOCATCS MHUCbMEHHAs KOHTPOJbHAs paboTa Ha
45 MuH, mpoBepouHble paboTrel Ha 10-15 MuH (Hampumep, pelIeHHWE pacueTHBIX 3ajad),
MMCbMEHHBIC JIOMAlIHUE 3a/IaHMsl, NMUCbMEHHBIA YYEeT 3HAHUM OTAENbHBIX YyYalluxcs IO
KapTOyKaM, XHUMHUYECKHE JUKTAaHThL, 3aJaHusi TecToBoro tuma u T.1. O mpoBeneHuun
KOHTPOJIBHON Pa0OTHI y4aluXxcsl MPeayNnpekIaloT 3apaHee, 4TOObl OHU MOTJIH IMOATOTOBUTHCS.
CopepxaHue KOHTPOJBHOH pabOThl OXBaThIBa€T BeChb HaumOojiee BaXKHBIM MaTepuan
KOHTPOJIMPYEeMOH TeMbl. B Takoli OONbIIONH KOHTPOJIBLHOW paboTe 3amaHus JTOJKHBI OBITh
eMHBIMU JIJIS1 yJalluXxcsl BceX ypoBHeH pa3Butus. KoHTponabHas paboTa OlleHHBaeTCs B 1IEJIOM.

OtMmerka «5»: * JaH TOJHBIM OTBET HA OCHOBE HW3YYEHHBIX TEOpPUM, BO3MOXKHA
HEeCYIIECTBEeHHasl OIInOKa.

OtmeTKa «4»: e MOIMyCTUMa HEKOTOpas HEMOJHOTa OTBETA, MOXET OBITh HE Oojiee ABYX
HECYIIECTBEHHBIX OIITHOOK.

OtmeTka «3»: * paboTa BBINOJIHEHA HEMOJHO (HO HE MEHEE YeM Ha TPETb), UMEIOTCS HE
0osee OAHOM CYIIECTBEHHOW OIMMOKHU U 2-3 HEeCyIleCTBEHHBIE.

OtMerka «2»: ¢ paboTa BBINOJIHEHA MEHBIIE Ye€M Ha TPETh, * HMMEETCS HECKOJIbKO
CYIIIECTBEHHBIX OIIHOOK.

Bo3moxHa cnenyromasi cucreMa OLEHHMBaHUS KOHTPOJIBHOM paboThl MO MATUOAIBHON
CUCTEMeE: MPHU BHIMOJHEHUH Y4eHUKOM OT 96 10 100% paboThl CTaBUTH OLIEHKY «5»; OT 76 10
95% pabotsl - «4»; ot 50 10 75% - «3»; ot 20 10 50% - «2

OueHuBaHKME TECTOBBIX padoT

[Tpu onieHMBaHUM UCIIONB3YETCS CIIEAYIOIIAs IKaja:

91-100% - oreHKa «5»;

81-70% - oneHka «4»;

70-50% - oreHka «3»;

ke 50% - oneHka «2».

OueHka YMEHUH peliaTh PacuyeTHbIE 3a1a4M

OtmeTKa «5»: * B JIOTHUECKOM PacCyKJIECHUH U PEILICHUU HET OMHOOK.

OtmeTKa «4»: * B JOTHYECKOM PACCYX JACHUU U PEIICHUU HET CYIIECTBEHHBIX OMIMOOK,
JIOTIYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK

OtmeTKa «3»: * B JIOTHYECKOM PACCYX JACHUH HET CYIIECTBEHHBIX OIIMOOK. * JOMyCKaeTcs
CyILIIECTBEHHasl OIIMOKa B MaTeMaTHYECKUX pacyeTax.

OTtMmeTKa <«2»: * HMMEIOTCS CYIIECTBEHHBIE OIIMOKM B JIOTUYECKOM DPACCYKIACHHUH U
pelLIeHUN.

OueHka 3KCNEePUMEHTANbHBIX YMeHHMH (B mpouecce BBINOJHEHHS NPAKTHYECKHX
padoT 0 HHCTPVKIINMH)

Otmerka «5»: ¢ OKCHEPUMEHT BBIIOJIHEH TNOJHOCThIO. (ClienaHbl NpaBUIIbHBIC
HAONIOZICHUST W BBIBOJBI, * OKCIEPUMEHT OCYIIECTBIEH IO IUIaHy, C YYE€TOM TEXHHUKHU
0e30MacHOCTH U MpaBWJ pabOTHI C BEIIECTBAMU W MPUOOpaMU, * MPOSIBICHBI OPraHU3alMOHHO-
TPYJOBbIE YMeHUs (MOAJIEPKUBAETCS YHUCTOTAa paboyero Mecra, MOpsii0K Ha CToJie, S3KOHOMHO
UCTIONB3YIOTCSL peakTuBbl). ¢ JlomymieHsl He Oojiee JBYX HECYHIECTBEHHBIX OIIMUOOK MPH
odopmiieHnH paboTHI.

OtmeTka «4»: ¢ paboTa BBINOJNHEHA, CHENAHbI MPABWIbHBIE HAOMIOJIEHUS U BBIBOJBI:
HKCIIEPUMEHT BBIMIOJIHEH HEIMOJIHO WJIM HaOJIOAAar0TCsl HECYLIECTBEHHbIE OMIMOKH B paldoTe C
BEIIECTBAMH U MTPUOOPAMHU.

OtmeTrka «3»: * OTBET HEMOJIHBbIM, padoTa BBHINOJIHEHA MPAaBHJIBHO HE MEHee, 4YeM
HATIOJIOBUHY, JOMYIICHA CYIIECTBEHHas OMIMOKa (B XOAE AKCIEPUMEHTa, B OOBSICHEHHH, B
opopmienun pabotsl, mo Th npu pabore ¢ BemecTBaMu U MpUOOpPaMu), KOTOPYIO ydalUiics
UcCrpaBisgeT 1o TpeboBaHuio yuurend. Jlomyckaercst odopmiieHue paboTel 0e3 3amucu
yYpaBHEHUN peakiuil. * DKCIEPUMEHT MOJHOCTHIO BHIMOJIHEH B COOTBETCTBUH C MHCTPYKLUAMHU U
MpaBUJIaMU TEXHUKH 0€30TIaCHOCTH, HO paboTa He odopMIIeHa.
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Otmerka «2»: * BBINOTHEHO MeHee IMOJIOBHHBI paldOoThl, * JOMYIIEHBI JBe WM Oosee
CYIIIECTBEHHBIC OIIMOKU B XOJ€ IKCIEPUMEHTA, B OOBSICHEHUH, B odopmiieHnHu padboThl, 1o Th
npu paboTe ¢ BEeECTBAaMU B MPUOOPAMHK), KOTOPBIE YIAIUNACS HE MOXKET UCIIPABUTh.

OueHKa YMEHUH peliaTh IKCIIePUMEHTATbHbIC 321a4H

Otmetka «5»: ¢ [lnan pemieHus: 3a4adu COCTABJICH MPABHIIBLHO, * OCYIIECTBIICH MOI00D
XUMHYECKHX PEaKTHUBOB U 000PYAOBAHHUS, * IKCIEPUMEHT BBITIOJHEH MOJHOCTHIO, * IaHO MOJIHOE
o0bsACHEHHE U CACJIaHbI BHIBO/bI.

OtmeTka «4»: e TmjaH pelieHus COCTaBJIE€H MPaBUIBLHO, © OCYHIECTBIEH I0J00p
XUMHUYECKHX PEaKTHBOB U 00OpPY/I0BaHUs, ® SKCIEPUMEHT BBIINOJIHEH MOJIHOCTHIO, ® JIOMYLIEHO
He 0oJiee IBYX HECYIICCTBECHHBIX OMMMOOK (B OOBSICHEHHH U BBIBOJIAX ).

OtmeTrka «3»: e MJaH pelIeHHUs COCTaBJIEH IPaBUIBHO, © OCYHIECTBIEH I0JI00p
XUMHYCCKUX PCAKTHUBOB H O6OPYI[OB3.HI/ISI, ® DOKCIOCPUMCHT BBIIIOJIHCH HE MCHEC, 4YCM
HATIOJIOBUHY, JIOMYIICHA CYIIECTBEHHAs OMMOKa B OOBSCHEHUH U BBIBOJAX, ® DKCIECPHUMEHT
BBITIOJIHEH MOJHOCTBIO, OTYET HE COCTABJICH ® JIOMYIIEHBl HAPYIICHUS TEXHUKH 0€30MacHOCTH,
SKCIIEPUMEHT BBINIOJIHEH IOJHOCTBIO, CAENaHbl HECYIIECTBEHHbIE OLIMOKUM B OOBSICHEHUU U
BBIBOJIAX.

OtmeTka «2»: e nomyineHbl 1ABe M Oosee omuOKku (B IUTaHE peIlIeHUs, B MoI00pe
XUMHYECKHX, PEAaKTUBOB M 000PY/IOBaHHS, B OOBSCHEHUN U BHIBOJAX). ® JIOMYIIECHB HAPYILICHHS
TEXHHUKHU 0€3011aCHOCTH
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