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1. TACITIOPT ITPOI'PAMMBI
BI1.07 Xumusi (6a30BbIii YPOBEHb)

1.1. Ob6aacTh NpUMEHEHHsI POTrPaAMMBbI
[IporpamMma sIBIIsIeTCS YaCThIO OCHOBHOHM MPOQecCHOHAIBHON 00pa30BaTeIbHONM MPOrpaMMBbI B
cootBercTBUU ¢ ®I'OC no crienmanbaocTu CIIO 54.02.01 du3aiin (1o oTpacisim)

1.2. Mecto npeamera B crpykrype IHHIICC3
[Ipenmer sBisiercst yacthio ObmeoOpazoBarensHOro yaeonoro nukia (OY1.00)

1.3. llesmn u 3agaum y4eOHOro mnpeamMera— TpeOOBaHHMSI K pe3yjbTaTaM OCBOEHUS Y4eOHOIrO
npeamera:

®I'OC COO ycranaBauBaeT TPeOOBAHUS K PE3yJbTaTaM OCBOCHHS OO0yUYAIONIUMUCS MPOTpaMM
cpemHero ooOmero oOpa3oBaHMsS (JIMYHOCTHBIM, METANpEIMETHBIM W IpeaMeTHbIM). HaydHo-
METOJIMICCKOM OCHOBOMW JUIsl pa3pabOTKH TUIAHUPYEMBIX PE3yJbTATOB OCBOSHUS MPOTPaMM CPEIHETrO
o0111ero 00pa3oBaHusl SIBISETCS CUCTEMHO-ACITEIBHOCTHBIN MOJIXO/.

B cooTrBercTBUM C CHCTEMHO-ACATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS IMpeameTa «XUMHS» Ha YPOBHE CpPEAHEro 001mero oOpa3oBaHMS BbIICICHBI
CIEAYIOLIME COCTABIISIOLINE:

OCO3HaHUE OOYYaIOIIMMHUCS POCCUUCKOW TPAKIAHCKOW UIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIICHHUIO;

Haain4yuec MOTHBAIIMHU K O6y‘~IeHI/IIO;

HEJICHAIIPABJICHHOC Pa3BUTUC BHYTPCHHUX YGC)K,ZLCHI/II\/’I JJMYHOCTH Ha OCHOB€ KIHOYCBbBIX
LICHHOCTEH U HCTOPUYCCKUX Tpa,[[I/II_[I/Iﬁ 0a3zoBoii HAyYKH XUMHHU,

TOTOBHOCTh U CIIOCOOHOCTH o6yqa}01u1/1xc;{ PYKOBOACTBOBATHCA B cBoOci ACATCIIBHOCTH
HEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKaMHU, NPUCYIHIUMHU IIGJ'IOCTHOﬁ CUCTEME XUMHNYCCKOI'O 06pa3OBaHI/I$I;

HaJINM4YUEC ITPaBOCO3HAHUA 9KOJIOTHYECKOM KYJIbTYPBI U CIIOCOOHOCTH CTaBUTh e U CTpOUTH
JKHN3HCHHBIC ITJIaHBI.

JIM4HOCTHEIE pe3yiibTaTbl OCBOCHUS MMPEAMCTA «XHUMHS» OOCTUTAIOTCS B €IUHCTBE y‘IC6HOI>'I u
BOCIIMTATEIbHON JEATCIbHOCTH B COOTBETCTBHHU C F'YMaHUCTUYCCKUMHU, COLUOKYJIBbTYPHBIMH,
AYXOBHO-HPABCTBCHHBIMU [ECHHOCTSIMU W HACaJIaMH pOCCHﬁCKOFO rpaXJa1aHCKOro O6HleCTBa,
IPpUHATBIMU B 06H_ICCTBC HOpMaMu U IIpaBUJIaMU TMMOBCACHU, CHOCO6CTBYIOIJ_II/IMI/I nponeccam
CaMOIIO3HAaHUsA, CaMOPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUS JIMYHOCTU O6yanOIHHXC${.

.HI/I'—IHOCTHBI@ pGSYJ'H:-TaTBI OCBOCHUA HpeHMeTa «XI/IMI/ISI)) 0Tpa>1<a}0T C(l)OpMI/IpOBaHHOCTB OIIbITa
MO3HABATEIPHON M TPAKTUYECKOW MAESITENbHOCTH OOyYalomMXcs MO0 peanu3aliil MPHUHITHIX B
00I1IeCTBE IEHHOCTEH, B TOM YHUCJIE B YaCTH.

1) rpakIaHCKOro BOCIIMTAHMS:

OCO3HaHHs OOYYaIOUIUMUCS CBOMX KOHCTUTYLIMOHHBIX NpaB U OOS3aHHOCTEH, YyBa)KEHHS K
3aKOHY U MPaBOMOPSAKY;

MMpEACTABICHHUA O COMUAJIBHBIX HOpMaXx U IpaBujax MEKJINYHOCTHBIX OTHONICHUH B KOJIJICKTUBCEC,



TOTOBHOCTH K COBMECTHOW TBOPUYECKOH MAEATEIbHOCTH IPH CO3/aHUU Y4YEOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U MO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IIPUHHUMAaTh MOTHUBBI, HAMCPCHUS, JIOTUKY W apTYMCHTBI APYIUX IIpU
AHAJIN3C PA3JIMYHBIX BUIOB y‘-IQ6HOﬁ JACATCIIBHOCTH,

2) HNATPUOTHYECKOI'0 BOCIIUTAHMS .

HECHHOCTHOI'O OTHOHICHUA K UCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTE€YCCTBCHHOM XHUMUU,

YBaXXCHUA K INPOLECCY TBOPUCCTBA B obnactu TECOpHUU U MPAKTHUYCCKOI'o IMPUMCHCHHUA XUMHHU,
OCO3HAHUA TOT'O, YTO AOCTHIKCHUSA HAYKU CCTb PE3YJIbTAT AJIMUTCIIbHBIX HaGJIIOI[GHHﬁ, KPOITOTJIMBBIX

SKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOAHHOI'O TPpYydad y‘IéHBIX " IIPAKTHUKOB;

HHTEpPCCAa U NNO3HABATCIIbHBIX MOTHBOB B IIOJIYYCHHU U ITOCIICAYIOIICM aHAJIN3C I/IH(i)OpMaI_II/II/I (6]
MEPCAOBLIX TOCTHIKCHUAX COBpGMCHHOfI OTECYCCTBCHHOM XHUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBECHHS,;

CIIOCOOHOCTH  OLIEHUBaTb  CHUTyallud,  CBA3aHHbIE C  XMMHYECKUMHU  SIBICHHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE IOBEJACHHUE U IMOCTYIIKHM CBOUX TOBapI/IHIGI\/JI C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U IIPAaBOBBIX HOPM U OCO3HAHHE HOCJIC)ICTBI/Iﬁ OTUX IMOCTYIIKOB;

4) hopMupoOBaHUS KYJIbTYPbI 3/10POBbI:

MOHMMAaHUS IIEHHOCTeW 370poBOTO U 0Oe3omacHoro o0pa3a IKW3HH, HEO0OXOJAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3JI0POBBIO;

cO0JTI0ICHMS TTpaBUJI 0€30IaCHOT0 0OpallleH s ¢ BEIIECTBaMU B OBITY, TOBCETHEBHOM >KU3HU U B
TPYJAOBOH JESTEIBHOCTH;

MOHMMAaHMsI LIEHHOCTH MPaBHJI UHAWBUAYAIBHOTO U KOJJICKTHBHOIO 0€30IaCHOTO MOBEACHUS B
CUTYalMSX, YTPOXKAKOIIUX 370POBBIO U JKU3HU JIIOJIEH;

OCO3HaHHUS TMOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpeOJIEeHUS aJKoroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy/0BOTO BOCIUTAHUS

KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B y4eOHO-MCCIENOBAaTEIbCKOW  JEATENbHOCTH,
001IIECTBEHHO I0JI€3HOM, TBOPYECKOH U IPYTHX BUAAX AEATENBHOCTH;

YCTAaHOBKHU Ha aKTUBHOC Y4aCTHUC B PCHICHUU MMPAKTUYCCKUX 3a1a4 COHH&HBHOﬁ HAITpaBJICHHOCTHU
(B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUEHHIO TPOQecCchuil pa3IMyHOrO pojlia, B TOM YHCJIE Ha OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAHUW TI0 XUMUH;



yYBaXKeHHUsI K TPYLY, JIOISAM Tpyia U pe3yabTaTaM TPYJOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYAILHON TpaeKTOpHH 00pa3oBaHUs, Oymaymiei
npodeCccuy M peain3alii COOCTBEHHBIX JKU3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U TOTPEOHOCTEH 001IeCTRa;

6) 3K0JI0rHYecKOro BOCIIMTAHUSA:

IKOJIOTHYECKH 1EIeCO00Pa3HOr0 OTHOMIEHUS K IPUPOJIE, KAK UCTOYHUKY CYIIIECTBOBAHUS KU3HU
Ha 3emiie;

[MOHMMAaHUS TJ100aJILHOTO XapakTepa ISKOJOTMYCCKUX Hp06H€M, BJIMAHHA OSKOHOMHUYCCKUX
IIpoIeCcCOB HAa COCTOAHUEC HpHpOI[HOﬁ n COHH&HBHOﬁ CpCabl;

OCO3HaHUA H€06XO,Z[I/IMOCTI/I HUCIOJb30BAHUS JOCTMIXKCHUM XHMHUM JIJIsS pelICHusA BOIIPOCOB
palrOHAJILHOI'O IMPHUPOAOIIO0JIb30BaAHN,

AKTUBHOT'O HENPUATHUS JIEHCTBHUM, MPUHOCALIMX BPE OKPYKAMOLIEH NPUPOIHON Cpele, yMEHUs
IIPOrHO3UPOBATh HEOJArONPUSITHBIE IKOJOTMYECKUE IOCIEACTBUS MPEANPUHUMAEMBIX JIEHCTBUI U
IIPEIOTBPALLATD UX;

HQJINYMS  PA3BUTOrO  SKOJIOTMYECKOIO  MBILIUICHHS, SKOJIOIMYECKOM KyJIbTYphl, OIbITA
NeSITEIbHOCTH 3KOJIOTUYECKON HAIIPaBJIEHHOCTH, YMEHMSI PYKOBOJICTBOBATHCSI MU B II03HABATEIbHOM,
KOMMYHUKAaTUBHOM U COLMAJIBHOM INpaKTHKE, CIIOCOOHOCTM M YMEHMsS AKTUBHO IPOTUBOCTOATH
U700 XeMopoouu;

7) HEHHOCTU HAYYHOTO IMMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKH U OOLLECTBEHHON MPaKTUKU;

MOHUMaHUs cHenupUKH XUMHUM KaK HayKd, OCO3HaHHS €€ poau B (POPMHUPOBAHUU
palMoOHAIBFHOTO HAyYHOTI'O MBIIUIEHHUS, CO3/IaHUH IEIOCTHOTO MPEICTaBIEeHUs 00 OKpYXKaroleM MUpe
KaK O €JUHCTBE MPHUPOJAbI U YEIOBEKa, B IO3HAHWU TNPUPOIHBIX 3aKOHOMEPHOCTEM W pelIeHUun
po0JIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM JUIS COBPEMEHHOW IMBWIM3AIMHA: B €€
I'YMaHUCTHYECKON HAMpaBJIEHHOCTH W BaXKHOW pOJM B CO3JaHMM HOBOM 0aszbl MaTepuaibHOU
KYJIbTYpPbI, PELICHUH TI00aTbHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHSI UYEIOBEUECTBA — CBHIPHEBOIA,
SHEPTEeTUYECKON, MHUIIEBON U IKOJIOTHYECKON OE€30MacHOCTH, B PAa3BUTHU MEIUIIMHBI, 00€CTIeUeHUN
YCIOBUH YCHENIHOTO TPYAa U IKOJIOTUYECKH KOMGPOPTHOM KU3HU KaXI0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHON I'PAMOTHOCTH: IOHUMAaHHUs CYIITHOCTH METOJIOB ITI03HAHMS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HAayKax, CIOCOOHOCTHU MCIIOJIb30BaTh MOJIy4yaeMble 3HAHUSA U1 aHAJIN3a U 00bICHEHUS
SIBJIGHUN OKPY’KAIOLIEr0 MHUpa U MPOUCXOASIINX B HEM M3MEHEHUH, YMEHHs JesaTh 000CHOBAaHHbBIE
3aKJIIOYEHHs] HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOUIMXCS JAHHBIX C IEJbI0 MOJTYYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIIOJIL30BaTh XMMHYECKHE 3HAHUS AJi1 pCIICHUA HpO6J'IeM B
PCAIBbHBIX JKU3HCHHBIX CUTYyalUAX;

HUHTCpPCCA K MMO3HAHUTIO U HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTH,



TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHHIO, K aKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 110 XUMHU B COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH,

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3iMuHbIX chepax npodecCHoHaTbHON AeSITETbHOCTH.
METAINIPEIJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOSHUSI y4EeOHOTro mpeaMeTra «XUMHUsS» Ha YPOBHE CPETHETO
o01mrero o0pa3oBaHus BKIFOYAIOT:

3HauMMble 71 (OPMHUPOBAHUS  MHUPOBO33PEHMsSI OOYYAIOIIMXCS  MEKIUCLUIUIMHAPHbIE
(MexnpeaMeTHbIC) OOIIEHAYYHBIE MOHATHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOH KapTUHBI MUpPa U
cieun(uKy METOAOB IO3HAHMs, MCIIOJIB3YEeMbIX B €CTECTBEHHBIX HayKax (Marepus, BeIIEeCTBO,
SHEpTrus, SBJICHUE, MPOLECC, CUCTEMa, HAYYHbIH (PAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, UCClieIoBaHKe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpYyTue);

YHUBEpCaJbHbIC Y4eOHbIC JeHCTBHS (TIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYJSTHUBHBIC),
obecnieunBaromue QGopMuUpoBaHUE (GYHKIIMOHAIBHOH T'PAMOTHOCTH M COLMATBHOW KOMIICTCHIIHH
oOyuaromuxcs;

CII0COOHOCTD 00yJaroIuxcs HCIOJIb30BAaTh OCBOEHHBIE MEXKIUCIUIUITMHAPHBIC,
MHUPOBO33PCHUYCCKHE 3HAHMS U YHUBEpPCAIbHBbIC Y4eOHBIC ICHCTBHS B TIO3HABATEIILHOW U COIMATIBHOMN

IIPaKTHKE.

MeTaHpeﬂMeTHIﬂe PE3YIbTATHI OTpaxkaroT OBJIaICHUEC YHUBCPCAJIbHBIMU y‘~I€6HI>IMI/I
IMMO3HABATCIIbHBIMHU, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMUA I[eﬁCTBHHMH.

OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMH J1eHCTBUAMM:
1) 6a3oBble JIOrUYecKUe AeiiCTBUS:

CaMOCTOSITENILHO ~ (OPMYJIMPOBATh M AKTyalU3UpoBaTb MpoOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OMPCACIIATEL LCIIN ACATCIIBHOCTH, 3a/laBasd IMapaMCTPbl U KPUTCPUU UX JOCTUIKCHHA, COOTHOCHUTD
PE3YIBTATHI ACATCIIBHOCTH C IMMOCTABJICHHBIMU LECTIAMU,

UCIIOJIb30BaTh IPU OCBOEHUM 3HAHUN NTPUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIICNATH
XapaKkTepHble MPU3HAKY TIOHATUN U YCTAaHABIMBATh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIHE
TIOHATUS U151 0OBSCHEHHUS OTACNbHBIX (DAKTOB U SBJICHUN;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBA3M MEKIY N3Y4aeMbIMU SIBICHUSMY;

CTPOUTH JIOTMUECKHUE PACCYXIEHUSA (MHIYKTHBHBIC, JAEIYKTUBHBIE, 110 AHAJOIMH), BBIABIATH
3aKOHOMEPHOCTH M TPOTHUBOPEYMsI B PACCMATPUBACMBIX SIBICHHUSX, (HOPMYIHpPOBATH BBIBOABI M
3aKJIIOYEHUS;

MPUMEHSTh B IMpolLlecCe TMO3HAHMS, HCIOJb3yeMble B XHMMHHM CHMBOJIMYECKHE (3HAKOBBIEC)

MOJIeTIH, TPeoOpa30BBIBATh MOJICIBHBIEC TPEICTABICHUS — XUMHYECKH 3HAK (CHMBOI) JJIEMEHTA,
xumuueckas (Gopmyna, ypaBHEHHE XUMUYECKON peakuu — MPH PEHICHUH YYEOHBIX MMO3HABATEIbHbBIX
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U NOPAKTUYCCKHUX 3aJad, IMPHUMCHATH HA3BAHHBIC MOICJIBHLIC TIPCACTABJIICHUSA [UJI BbISIBJICHUA
XapaKTCPHBIX IMPU3HAKOB U3YUaCMBIX BCHICCTB U XUMHWYCCKUX peaKHHfI.

2) 0a3oBbIe HCCJIe0BaTeIbCKHE 1eHCTBUSI:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIH;

(dbopMyInMpoBaTh LEIH U 3a/1a4K UCCIIeI0BAaHUS, UCIIOIb30BaTh IOCTABICHHBIE U CAMOCTOSTEIILHO
cOopMyIUPOBAHHBIE BOMPOCHl B KAaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI AJsi (POPMHUpPOBAHUS
TUIIOTE3bI 110 TPOBEPKE MPABMIBHOCTU BHICKA3bIBAEMBIX CY)K/ICHHIA;

BJIQJI€Th HABBIKAMU  CAMOCTOSITEIbHOTO  IUIAHUPOBAHHUS U HIPOBEIACHUS  YUEHHMUECKHUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOMIOAATh 3a XOJIOM IIpOIecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro  pe3yibTar, (QopMyJIupoBaTh OOOOIIEHHSI U  BBIBOABI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCJIEIOBAHUSA, COCTABIATh OOOCHOBAHHBIM OTYET O MPOJECIAHHON
pabore;

MpUOOPETaTh ONMBIT YYCHUYECKON HCCIIEAOBATENLCKON M MPOCKTHON AEATENbHOCTH, MPOSBISTH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOJIOB pEIEeHUs MPaKTHUYECKUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHBIX METOJOB IIO3HAHUS.

3) padora ¢ nunopmanmeii:

OpPUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHKAX WHGOpMaluu (HAy4yHO-TIOMYJsSpHas JTUTepaTypa
XUMHUYECKOTO  COJIep’KaHus, CIOpaBOYHbIE TmocoOus, pecypchl MHTepHera), aHaIM3UPOBATH
nH(OPMAIIHIO Pa3IHYHBIX BUAOB U (GOPM MPEICTaBICHUS, KPUTHUECKHU OLIEHUBATH €€ TIOCTOBEPHOCTH
Y HEIIPOTUBOPEUYNBOCTE;

dbopmynupoBaTh 3ampochl W TPUMEHSATH pa3JIMYHbIE METOJABl TPU TOUCKE U OTOOpe
uH(popMaIuy, HeOOXOAUMOM /7Sl BHIMOTHEHUS YU€OHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

HpI/IO6peTaTB OIIBIT HCIIOJb30BaHHUA HH(bOpMaHHOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTUN U
Pa3JIMIHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHMANbHYIO (OpMy THpeACTaBiIeHUs HHPOpPMALUU (CXEMBI,
rpaduku, TuarpamMmmbl, TaOJIUIbI, PUCYHKHU U IPYTHE);

HCIIOJIb30BaTh HAYUYHBIHM SI3bIK B KaueCTBE CPEJICTBA MPH paboTe ¢ XMMHUECKON MH(pOpMalnen:
NPUMEHATh MEXIpeaAMeTHble ((u3nyeckrue W MaTeMaTHYeCKHe) 3HAaKW U CHMBOJIBI, (HOPMYIIHI,
ab0peBHaTypbl, HOMEHKJIATYpY;

WCTIOJIB30BATh M MTPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTb ~ BOMNPOCHI IO  CYIIECTBY  OOCyXJaemMod  TeMbl B XOJIe  JuWaiora
W/WIN  JTUCKYCCHH, BBICKa3bIBaTh HWJEH, (OPMYIHUPOBATH CBOM TPEUIOKEHHS OTHOCHTEIHHO
BBITIOJIHEHUS TTPEUIOKEHHOM 3a/1a4u;

BBICTYNIATh C IPE3CHTALMEW PpEe3yJabTaTOB I103HABATEIBHOW JEATEIIBHOCTH, ITOJIYYEHHBIX

CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBIMOIHEHUU XUMHUYECKOTO 3KCIEPUMEHTA,
MPAKTUYECKOH pPAaOOTHI MO HCCIEIOBAHUIO CBOMCTB M3YyYaeMBIX BEIIECTB, pealu3alud y4eOHOro
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MPOEKTa u bopmynupoBath BBIBOJIBI
[0 pe3y/abTaTaM IPOBEAEHHBIX MCCIEIOBAHUN MyTEM COIJIACOBAHHS TMO3UIUMI B X0/€ OOCYXKICHUS U
00OMEHa MHEHUSMU.

OB.TIa)IeHI/Ie YHUBEPCAJIBbHBIMHA PEryJIsITUBHBIMU JeHCTBUSIMMU:

CaMOCTOSITENIHO IUJIAHUPOBaTh M OCYHIECTBISATH CBOK IMO3HABATEIBHYIO JICATEIBHOCTD,
ompenensas e IeTd W 3aJa4d, KOHTPOJMPOBaTh W IO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
mpeaaraeMblii  anrOpUTM JIEHCTBUU TIPHU BBIMOJHEHUM YYEOHBIX M HCCIIEIOBATEIbCKUX 3aj1ad,
BBIOMpaTh HambOojee 3(P(EKTUBHBIN CIOCO0 WX pelieHUs ¢ Y4ETOM IOJIy4YeHHUs HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLCHKH.
IHNPEAMETHBIE PE3YJBTATHBI
IIpenMeTHBIe pe3yIbTaThl OCBOECHUS Kypca «OpraHudeckas XUuMUs» OTPaXKaroT:

c(OPMUPOBAHHOCTh TMPEJCTABICHUA O XHUMHUYECKOW COCTAaBIISIIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJM XHMHUM B TIO3HAHWUU SIBICHUM TNPUPOJBI, B (OPMHUPOBAHUM MBIIUICHUS U
KYJIbTYpPbl JIUYHOCTH, €€ (PYHKIIMOHATHHONU TPAMOTHOCTH, HEOOXOIMMOMN JJIsi PEHICHHS MTPAKTHYECKIX
3aJ1a4 ¥ HKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3[I0POBBIO U IIPUPOJIHOM Cpee;

BJIJICHUE CHCTEMON XMMHUYECKHUX 3HAHHMM, KOTOpas BKJIIOUAET: OCHOBOIIOJIATAIOIINE MOHSATHUS
(XMMHUYECKHII  DJIEMEHT, aToOM, OJJIEKTpOHHas 000JO0YKa aTroma, MOJIeKyJa, BaJeHTHOCTb,
ANEKTPOOTPHUIIATETLHOCTh, XUMUYECKasl CBA3b, CTPYKTYpHas opmyina (pa3BEpHyTas U COKpalEHHAs),
MOJIb, MOJISIpPHAsA Macca, MOJISIpHBIA 00BEM, YIIepoIHbIA CKeNleT, (PyHKIMOHAIbHAS TPYIIa, paauKall,
M30MEpPHsI, U30MEPBI, TOMOJIOTUYECKHI Psijl, TOMOJIOTH, YIJI€BOJOPO/IbI, KUCIOPOJ U a30TCOepKaIlne
COEIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJICKYJISIPHbIE COETUHEHHUS); TEOPUHU U
3aKOHBI (TeopHsi CTpOeHHsl opraHuueckux BeuiecTB A. M. ByTnepoBa, 3aKkOH COXpaHEHHUSI MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHM; MUPOBO33pPEHUYECKHE 3HAHUS, JIS)KaIIUe B
OCHOBE NMOHUMAaHMSI MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUH, (DaKTOJIOTMUECKHUE CBEICHUS
O CBOMCTBaxX, COCTaBe, MOJYyYeHHH MU O€30MaCHOM HCHOJIb30BAHUU BAKHEHIIUX OPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOM JIeATEIHHOCTH YEIOBEKa,

c(OPMUPOBAHHOCTh YMEHHI BBISBJISATH XapaKTepHbIe MPU3HAKU TMOHSATHH, yCTaHABIMBATh WX
B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIME IIOHATHS TNPH OIMCAHWHM COCTaBa, CTPOCHUS U
IIPEBPALICHUN OPraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCT YMEHHUH HCIOIB30BaTh XMMUYECKYI0 CHMBOJMKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOW, COKpalI€HHON) (GOpMysd OpraHMYEeCKHX BEIIECTB U
YPaBHEHUN XUMHMUYECKUX PEaKLUH, U3TOTaBIUBATH MOJEIU MOJIEKYJ OPraHUYECKHUX BEIIECTB IS
MJUTFOCTPAIIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHH YCTaHABJIMBATh TPUHAJIC)KHOCTh HM3YUYCHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTaBY U CTPOEHUIO K ONpeAeIEHHOMY KIIacCy/TpyIe COeqUHEHHH (YriIeBOAOPOIbI,
KHUCJIOPOA U a30TCOACPKAIUC COCANHCHUS, BBICOKOMOJICKYJIAPHBIC COGI[I/IHGHI/ISI), JaBaTh UM Ha3BaHUA
mo cucrematnyeckoir HomeHkinarype (IUPAC), a Takke NpUBOAWTH TpHUBUAIbHBIC HA3BAHHS
OTACJ/IbHBIX OPraHWYCCKUX BCIICCTB (E)TI/IJIGH, NOpOINUJICH, aUCTUJICH, J3TWUJICHIJIMKOJIb, TJIMICPHH,
denon, hopManbaeTu, aleTanbAeria, MypaBbUHAs KUCIOTa, YKCYCHAs! KUCII0Ta, OJIEMHOBAs KHUCJIOTA,
CTeapuHOBAs KUCIIOTA, TIIF0K03a, PPYKTO3a, KpaxMmall, IeJITI0I03a, TJIUIKH);



cOpPMUPOBAHHOCTh yYMEHHSI OINpPEAETATh BHUIbl XHMHUYECKOM CBSI3M B OPraHUYECKHX
COeMHEHMX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUSI IPUMEHATH IMOJIOKEHUSI TEOPUU CTPOCHHSI OPTaHUYECKHX BEIIECTB
A. M. bytiiepoBa 1yist 00BsICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHS; 3aKOH
COXPAaHEHHUS MaCChl BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUHN XapaKTEepHU30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBAa TUIMYHBIX MPEJICTABUTENCH Pa3IUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH,
STWJIEH, MPONWIEH, aleTwieH, Oyraauen-1,3, MerunOyranuen-1,3, OeH30i1, METaHOJN, ATaHOI,
STWJICHTJIMKOJb, TIHIEPUH, (DEHON, aneTalbIeru], MypaBbHHAsS M YKCYCHAs KHCIIOTBI, TJIOKO3a,
Kpaxmall, HeJUTI0I03a, AMUHOYKCYCHAs! KMCII0Ta), WILTIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXKIY HUMU
YpaBHEHHUSMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMUPOBAHHOCTh yYMEHHS XapaKTEPHU30BATh HMCTOYHUKH YIIIEBOAOPOTHOTO CHIPhS (HEQTH,
MPUPOJHBIN Ta3, Yrojb), CHOCOOBI WX TMEpepadOTKH W TMPAKTUYECKOE MPUMEHCHHE MPOIYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCT YMEHHH MPOBOJIUTH BBIUMCIECHHUS 110 XMMHMYECKHUM YpaBHEHHUSM (Macchl,
00b&Ma, KOJIMYECTBA MCXOAHOTO BEIECTBA WM IPOJYKTa PEAKLUH MO0 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOTO u3 UCXOJIHBIX BEIIECTB
WM NIPOJIYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMEHUH BIIAJIETh CHUCTEMOH 3HAHWUH OO0 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, UCTIONB3YEMbIX B XMMHUU MPHU U3YYCHHUU BEIIECTB U XMMHUYECKHUX sSBIIEHUH (HaOmoaeHue,
WU3MEPEHHE, IKCICPUMEHT, MOJCIUPOBAHUE), MCIOJIH30BATh CHUCTEMHbIE XMMHYECKUE 3HAHUS ISt
IPUHATUS PELICHUM B KOHKPETHBIX JKMU3HEHHBIX CUTyalUsX, CBS3aHHBIX C BEIIECTBAMH M UX
MIPUMEHEHHUEM;;

c(hOpMUPOBAHHOCTh yMEHHUHN COONIOAATh MpaBWia TOJb30BAHUS XUMHUUYECKOW TIOCYIOW U
nabopaTOpHBIM 000PY/IOBAaHUEM, a TaKKe IMpaBuiia OOpaIeHUsi ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKILHUSMU MO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUN IUIAHUPOBaTb M  BBINOJHATH XUMHMUYECKUH  SKCIIEPUMEHT
(mpeBpallleHusT OpPraHMYECKUX BELIECTB NpPH HArpeBaHHMM, IOIYYEHHE OSTUJIEHA U M3yYEHHE €ro
CBOWCTB, KaUeCTBEHHBIE PEAKIIMM OPraHMYECKUX BEIIECTB, JEHATypalus OEJNKOB NMpH HarpeBaHUHU,
L[BETHBbIE peaKlu OENIKOB) B COOTBETCTBUU C MPAaBUJIAMHU TEXHUKH 0€30MacHOCTH MpPHU OOpalleHHH ¢
BEIIECTBAMH U J1a0OpaTOpPHBIM  OOOPYAOBAaHUEM, MPEACTABIATH PE3yAbTaThl XMMUYECKOTO
JKCIIEpUMEHTa B (popMe 3alKCH YpPaBHEHUN COOTBETCTBYIOIIMX peakiuil U (GOpMyIupOBaTh BBIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yYMEHUH KPUTHUECKH AaHAJIM3UPOBATh XMMHUYECKYI0 HH(POPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil uHGopmaruu, UHTepHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOIIOATH MpaBUiIa YKOJOTUYECKH 11eJIeCO00pa3HOr0 MOBEACHUS B
OBITY ¥ TPYJOBOM NIEATEILHOCTH B IIEJIAX COXPAHEHHUS CBOETO 37I0POBbS M OKPYKAIOIIEH MPUPOTHON
Cpelibl, 0CO3HaBaTh OIMACHOCTh BO3JICUCTBHSI HA YKUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BellecTB, MOHMMasi cMbici mokazatens [IJIK, mosicHAT, Ha mpuMepax cHnocoObl YMEHBIICHHS U
MPEeAOTBPALIEHUS UX BPEAHOTO BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKA;

JJIA 06yqa}01unxcs1 C OrpaHUYCHHBIMU BO3MOKHOCTSAMU 3J0POBbA: YMCHUC IMPUMCHATH 3HAHUA
00 OCHOBHBIX JOCTYIIHBIX ME€TOJaXx IMO3HaHWs BEIIECCTB U XUMHUYCCKUX HBHCHHﬁ;



JUIS CJENBIX W CJIa0OBUAAIIMX OOYYaIOIIMXCS: YMEHHE HCIIONIb30BaTh pPelbeHO-TOYCUHYIO
cucteMy ob6o3naueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

HpeI[MeTHHC PE3YIbTATEI OCBOCHUSA KypcCa «O6ma;1 N HCOpPraHU4YCCKasd XUMHUA» OTpa’kKarOT:

cOPMUPOBAHHOCTh MPEACTABICHUI: O XHMHUYECKOM COCTaBIAIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJM XUMHUU B TIO3HAHWU SIBICHUH NPUPOIBI, B (HOPMUPOBAHUU MBINUICHHUS U
KYJIbTYpPbI JIUYHOCTH, €€ (QYHKIIMOHATIHLHOW TPAMOTHOCTH, HEOOXOUMOMN JJIsl pEeUICHHs MPAKTUYECKIX
3a71a4 ¥ 9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM CpeIe;

BJIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE MOHSTHUS
(XMMHYECKUI 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- 3JIEKTpOHHBIC OPOMTAIM aTOMOB, MOH, MOJICKYIIA,
MOJIb, MOJISIPHBIH 00BEM, BaJIECHTHOCTH, AJICKTPOOTPHUIIATEIIBHOCTD, CTETICHh OKHUCICHHUS, XUMHUYSCKas
CBsA3b (KOBaJieHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOJHAS), KPUCTALIMYECKAs PEHIETKA, THIIbI
XMMHUUYECKUX PEAKIHM, PacTBOP, AJIEKTPOJUTHI, HEIJICKTPOJIUTHI, DJICKTPOJUTHUECKAS TUCCOLUALIMS,
OKHCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XMMHUYECKON PEAKIINU, XUMUYECKOE PABHOBECHUE); TEOPUH U
3aKOHBI (TEOPHS JICKTPOJUTHUCCKON JAUCCOIMAINU, Iepuoaudeckuii 3akon J[. 1. MenneneeBa, 3akoH
COXpaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHMs W TMPEBPAIICHUS SHEPIHUH TPH XUMHUYECKUX
peakmusx ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMHH, MUPOBO33PEHUYCCKHE 3HAHMUSI, JICKAIINEC B
OCHOBE TTOHMUMAHHMSI IPUIMHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (DaKTOJIOTHYECKHUE CBEIICHUS
O CBOICTBax, COCTaBe, MOJYYEHUH U O€30IMaCHOM HCIOJIb30BAHUM BAKHEHIIMX HEOPraHUYECKHX
BEILIECTB B OBITY U MPAKTUUYECKOU JIEATETLHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHBIC MPHU3HAKH TOHSTHHA, YCTaHABIMBATH HMX
B3aUMOCBS3b, UCI0JIb30BATh COOTBETCTBYIOIINE ITOHATHS IIPU OMMCAHUU HEOPraHUYECKUX BELIECTB U
UX IPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHUM UCIOIb30BaTh XUMUUECKYI0 CUMBOJIUKY Ul COCTaBICHUS (hopmy
BEIIECTB M YypaBHEHMH XUMHUECKUX peakuui, cucrematnueckyro HomeHknatypy (IUPAC) wu
TPUBUAJIbHBIE HA3BaHUS OTAEJIbHBIX HEOPraHWYECKHX BeELIeCTB (yrapHblil ra3, YIJIEKHCIBIM Tas,
aMMMaK, Tani€Has U3BeCTh, HeralI€Has U3BeCTb, MUThEBas COJia, MUPUT U JPYyTHE);

c(hOpPMUPOBAHHOCTh YMEHUH OMNpEAENsATh BAJICHTHOCTh M CTEMEHb OKHUCIECHUS XHUMHUYECKUX
AJIEMEHTOB B COCIUHEHHSIX Pa3IMYHOTO COCTaBa, BUJ XUMHYECKOW CBSA3M (KOBaJEHTHAs, WOHHAs,
MeTaJuIMuecKasi, BOJOPOJHAs) B COCAMHEHUSAX, THI KPUCTAUIMUYECKOW PEHmIETKH KOHKPETHOTO
BeIlleCTBA (aTOMHasi, MOJIEKYJIsIpHAs, HOHHAs, METAINIMYECKas ), XapaKTep Cpelibl B BOJHBIX PacTBOpPax
HEOPraHWYECKUX COCAMHEHUI;

c(OpPMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHATIC)KHOCTh HEOPTaHUUECKUX BEIIECTB M0 UX
COCTaBY K ONpeAeTEHHOMY Kiaccy/Tpynie coelMHeHUH (IIPOCThIe BELIeCTBAa — METAJIbl U HEMETAJLIBI,
OKCH/Ibl, OCHOBAHMSI, KUCJIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PacKphIBaTh CMBICT Tepuoandeckoro 3akona Jl. M. Menneneesa u
JI€MOHCTPHUPOBATh €T0 CUCTEMATH3UPYIOLTYI0, 00BSICHUTENBHYIO U IPOrHOCTUYECKYIO (DYHKIIMU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DSJICKTPOHHOE CTPOCHHE ATOMOB XHUMHUUYECKHX
sanemeHToB 1—4 mepuonoB llepuognueckoit cuctembl xumuueckux snaemeHToB JI. U. Menneneena,
UCIIOJNIB3Ys TOHSITUS «S-, P-, O-3JI€KTpOHHBIC OpOHMTANN», «IHEPreTHUECKHE YPOBHHY», OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHUsI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M UX COCAUHEHUN MO NepuojaM M
rpynnam [lepuoanueckoit cucrembl xuMuieckux 3iaeMenToB J[. 1. Menaeneena;
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c(hOPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMHCHIBATH) OOIIME XMMHYECKHUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHNWE T'€HETUYECKOU CBSI3U
MEXITy HEOPraHWYEeCKHMMH BEIIECTBAMH C TIOMOIIBIO YPAaBHEHHN COOTBETCTBYIOIIUX XUMHUYECKHX
peaKIuii;

c(OPMUPOBAHHOCTh yYMEHMsSI KIACCUPHUIMPOBATh XUMHUYECKHE pPEAKIUU IO Pa3IUYHbIM
NpU3HAKaM (YUCIIy U COCTaBY PEearupyrolluX BELIECTB, TEIJIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTETeHEeW OKUCIICHUS IEMEHTOB, 0OpPaTUMOCTH PEAKIMH, YIaCTUIO KaTaanu3aTopa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBJIATH YPAaBHEHHs pEaKUUN pPA3IMYHBIX THUIIOB, MOJHBIE U
COKpalIEHHbIE YPABHEHMSI PEAKIMI HOHHOIO OOMEHA, YUYUTBIBAs YCIOBUS, TP KOTOPBIX 3TU peakLuu
UIYyT 10 KOHIIA;

C(bOpMI/IpOBaHHOCTB YMCHPII;'I IpOBOAUTL pPCaKIUH, IMOATBCPIKAAOIINC KauyeCTBCHHBIA COCTaB
Pa3JIMYHBIX HCOPraHUYCCKHUX BCHICCTB, PACIIO3HABATL OIIBITHBIM HYTCM HOHBI, NPUCYTCTBYIOIIIUC B
BOAHBIX paCTBOpAX HCOPraHMYCCKHUX BCUICCTB,

cOPMUPOBAHHOCTh YMEHUH pACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OaaHca ATHX PEeaKIHii;

C(OPMHPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCHMOCTh CKOPOCTH XHMHUYECKOH PEaKIMU OT
pa3IMYHBIX (haKTOPOB; XapakTep CMENICHHSI XMMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
BozaeiictBus (mpunnun Jle [larense);

C(l)OpMI/IpOBaHHOCTB YMeHHﬁ XapaKTCPU30BaTb XUMHUYCCKUC IIPOLECCHI, JIC)KAIIUC B OCHOBC
MPOMBIINIJICHHOT'O  MOJIYYCHUSA CGpHOfI KHUCJIOTHI, aMMHaKa, a TaKXeE C(l)OpMI/IpOBaHHOCTL
HpGI[CTaBJ'IeHI/Iﬁ 00 O6HII/IX HAaYYHBIX MNPHUHOWIIAX W ISKOJOTMYCCKUX npo6neMax XUMHUYECKOI'O
IMPOU3BOJACTBA,

c(OPMHPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUYMCIEHUS C UCIOJb30BAHUEM MOHATHUS «MaccoBas
JI0JISl BEILLECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHMHM Ta30B NPU XUMHUYECKHX PEAKLUAX, MacChl
BEIIEeCTBA WM 00bEMA Ira30B M0 W3BECTHOMY KOJUYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO M3
YYacTBYIOUIMX B pEaKlUU BEIIECTB, TEIUIOBOTO 3(PQeKTa peaklru Ha OCHOBE 3aKOHOB COXPaHEHMS
MAaccChl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

chOpMUPOBAHHOCTh YMEHHMM COONIOATh MpaBuiIa TOJB30BAHUS XUMHUYECKOW IOCYI0H U
nabopaTOpHBIM 000PY/IOBAaHUEM, a TaKXKe IpaBuiia OOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUN IUIAHUPOBATb M  BBINOJHATH XUMHUYECKUH  SKCIIEPUMEHT
(paznokeHue NepokcHaa BOJAOPOJa B INPUCYTCTBUM KaTalau3aTopa, ONpPENEIECHUE CPEdbl pacTBOPOB
BELIECTB C TOMOIIBIO YHHUBEPCAIBHOTO WHIUKATOpA, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTH
XUMUYECKON peaKIMy, peakiiMi HOHHOTO 0OMeHa, KaueCTBEHHbIE PeakIMM Ha cynb(ar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, pelIeHHEe SKCIePUMEHTAIbHbBIX 3a7au 1Mo TeMaM «MeTalbl» 1
«Hewmerambl») B COOTBETCTBUHU C MIPABUIAMU TEXHUKH 0€30IaCHOCTHU MPH OOpAIlEHU! C BEUIECTBAMU
1 1a00paTOPHBIM 000PYIOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMUYECKOTO dKCIIEpUMEHTa B Ghopme
3allUCH YPAaBHEHUI COOTBETCTBYIOIIMX pEaKUMi U (GOpPMYIHpOBaTH BBIBOABI HAa OCHOBE ATHUX
pE3yJIbTaTOB;

C(OPMHUPOBAHHOCT yYMEHUH KPUTHYECKH aHAJIM3MPOBATh XMMUYECKYI0 HH(OpPMAIMIO,
II0JIy4a€MYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOI KOMMYHUKaLUU, IHTepHET U Ipyrux);
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c(OpMHUPOBAHHOCTh YMEHUH COOIIOATh MpaBuia 3KOJOTUYECKH 11eJIeCO00pa3HOro MOBEACHUS B
ObITY U TPYAOBOH AEATENBLHOCTU B LIETSX COXPAHEHHS CBOETO 3/I0POBbA U OKPYKAIOMICH MPUPOTHOM
Cpelibl, 0CO3HaBaTh OMACHOCTh BO3/ICUCTBUS Ha JKMBbIC OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAS
cmbicn nokazarens IIJIK, moscHaTe Ha mpumepax crocoObl YMEHBIICHHS U MPEeIOTBPALICHUS HX
BpPEHOTO BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa;

JJIA O6YLI8.IOHII/IXC$I C OIrpaHUYCHHBIMU BO3MOKHOCTSAMHU 3J0POBbs: YMCHUC IIPUMCHATL 3HAHUWA
00 OCHOBHBIX JOCTYIIHBIX METOAAX ITO3HAHHWA BCIICCTB U XUMHUYICCKUX ﬂBHeHHfI;

U cIenblX M caa0OBUIALIMX OOYYAIOUIMXCS: YMEHHE MCII0JIb30BaTh PEIbEPHO-TOYEUHYIO
cucremy obo3HaueHwuii JI. bpaiins mist 3anucu Xxumuueckux Gopmy.

dopmMupyeMble KOMIIETEHIMU:

OK 01. Boibupats crocoObl pemieHust 3aaad npopecCHOHATbHON JESTeNbHOCTH MPUMEHUTENBHO K
pPa3IUYHBIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPENICTBA MOMCKA, aHAIM3a U MHTEPHpeTalnuu uHbOpMaluu, U
WH()OPMAIMOHHBIC TEXHOJIOTHUH JJIS BEITIOTHEHHMS 331249 TPO(ECCUOHATLHON eI TeILHOCTH;

1.4. PexomMeHayeMoO€e KOJINYECTBO YACOB HA OCBOEHHE MPOrPaMMBbI NMPeIMeTa BKIKYAET Yachl:
O6beM paboueit mporpammel — 39 yaca

B ToMm umcne:

- IEKUUHU U Ypoku — 39 yacoB

- caMmocTosTenbHas padora — 0 yacos

2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O TPEIMETA
2.1. O6beM y4eOHOTr0 npeagMeTa M BUAbI Y4eOHOH padoThI

Bun yuebHol paboThl O6beM yacoB
O0bem padoueii nporpaMmbl 39
B TOM YHCJIE YaCHI:
- 00s13aTenbHOI yacT 00pa3oBaTeIbHON MPOrPAMMBI 39
- BApMaTUBHOM yacTH 00pa3oBaTeIbHON IPOrpPaMMBbl 0
YuebHas Harpy3ka odyuaounierocsi B pagore ¢ npemnogasareieM | 39
(Bcero)
B TOM YHCIIE:
- TEOPETHYECKHE M MPAKTHYECKHE 3aHSTUS (JICKLIUH, YPOKH) 30

- MpoecCHOHAIBLHO OPUEHTUPOBAHHbBIE 3aHATHUS

- KOHTPOJIbHBIE Pa0OTHI

ol

- IPaKTUYECKHE PabOThI

CamocrosiTesibHasi padora o0yuyawmerocs (Bcero)

B TOM YHCIJIC:

- caMOoCTOsITeIbHAas paboTa HaJl KypcoBOM paboToil (poeKToM) -

- BBIITOJIHCHHUC MHANBUAYAJIBHOT'O ITPOCKTA -

- UHBIC BU/JbI CaMOCTOSITEILHOMI pa60TI>I -

Hrorosas arrecrauus B popme nud¢epeHIMPOBAHHOIO 3a4eTa BO 2 ceMecTpe
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2.2. Conep:xaHue yueOHOT0 mpeaMeTa

OPI'AHUYECKASA XUMUA
Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHHU

IIpeamer OpraHUYEeCKON XUMUHU: eé BO3HUKHOBEHHE, pa3BuTHE u 3HAYECHUE
B IIOJIyYCHUU HOBBIX BEIIECTB M MaTepuaoB. Teopus CTpoeHus OpraHudyeckux coenuHeHuil A. M. byriepoBa, €€ OCHOBHBIE ITOJIOKCHMS.
CrpykTypHBIE (POPMYIIBI OPraHUYECKHX BEIIECTB. | 'OMOJIOTHs, H30MepHsl. XUMHUYECKasl CBA3b B OPraHMYECKHX COCAMHEHHSIX — OAMHAPHBIC U
KpaTHBIE CBSI3H.

Hpe,I[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(bI/IKaHI/II/I OpraHu4YCCKHUX BCHICCTB. HOMCHKHaTypa OpPraHu4CCKux COGI[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘leCKaﬂ) n
TPHUBHAJIbHBIC HA3BaAHU S BaKHCHIITNX HpeZ[CTaBHTCHCﬁ KJIACCOB OPTraHUYCCKHX BCIICCTB.

OKcIIepUMEHTAJIbHBIC METOJIbI HM3YYEHHUs] BEIISCTB M HMX HpPEBpallCHHM: O3HAKOMJICHUE C O6p33HaMI/I OpPraHu4YCCKuX BCLICCTB H
MarcpuaiaMi Ha UX OCHOBC, MOJACIMPOBAHHUEC MOJICKYJ OPTraHNMYCCKHUX BCHICCTB, Ha6JHOI[eHI/Ie U OIMMCAaHUEC NACMOHCTPAIIMOHHBIX ONBITOB IIO
MMPCBPAICHHUIO OPIraHUYCCKUX BCHICCTB IIPHU HAI'PCBAHWUHU (HHaBHeHI/Ie, O6YFJ'II/IBaHI/I€ nu FOpeHI/IC).

Yraesoaopoabl

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

AnKeHbI: cocTaB U CTPOCHHUC, TOMOJIOTHYECKUI pAA. OTUIIeH u IMMPOIUJICH — HpOCTeI\/'II_HI/Ie MNPEACTABUTCIIA AJIKCHOB: (1)I/I3I/I‘ICCKI/IC u
XUMHYECKHE CBOMCTBA (peaKHI/II/I TUApHUPOBaHUSA, TAJIOTCHUPOBAHMWA, TUApAaTAllUd, OKUCIICHUA U HOJII/IMepI/ISaHI/II/I), TMMOJIYUYCHHEC U IPUMCHCHUC.

Ankanuensl: Oyranuen-1,3 u wmerunOyranueH-1,3: cTpoeHHe, BaKHEHIIME XUMHUUYECKHE CBOMCTBA (peakius MOJMMEpU3aIun).
[Tony4yeHue CHHTETUYECKOTO KaydyKa 1 pEe3UHBI.

AJIKUHBI: COCTaB U 0OCOOCHHOCTH CTPOCHUA, TOMOJIOTHYECKUI pAn. AI_ICTI/IJ'ICH - HpOCTCI\/'IIJ_II/II\/'I MNpEACTAaBUTCIIb AJIKHWHOB: COCTaB, CTPOCHUC,
(I)I/I3I/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA (peaKI_II/II/I THAPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATAIUH, FOpCHI/ISI), MOJIYYCHHEC U ITPUMCHCHUC.
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Apenbl. benzoun: cocraB, cTpoeHue, pu3NYECKUe U XMMHYECKHE CBOICTBa (peaklHMH raJloreHUPOBAaHUS M HUTPOBAHMUS), MOIYYCHHUE U
npuMeHnenue. Tonyon: cocmas, cmpoenue, usuyecKue u Xumuyeckue C80UCM8a (peakyuu 2alo2eHupo8aHus U HUMPOBAHUs), NOJYUEHUe U
npumenenue. TOKCUYHOCTb apeHOB. I 'eHeTnuecKast CBsI3b MEX/y YIJIEBOAOPOJAaMU, IPUHAAIEKALMMYI K PA3IMYHBIM KJIacCaM.

[TpupoaHble MCTOUYHUKHU YrieBoaoponoB. IIpupomusiii ra3 u nomytHble HedTsHbIe Ta3bl. Hedtb m e€ mpoucxoxknaenue. CriocoOb
nepepadoTKU HePTU: NEeperoHkKa, KPeKUHr (TepMHUUYECKHH, KaTaluTuueckuil), mupoaus. IIpoaykrsl nepepaboTku He(TH, UX NPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOYKTHI €ro nepepadboTKy.

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

Pacuérhbie 3a1a4u.

Brruucnenus mo YpaBHCHUIO XHUMHYCCKOMN peaKknuu (MaCCBI, 06’béMa, KOJIMYCCTBA HMCXOAHOTO BCHICCTBA WJIM HPOAYKTAa pCaKI UK IIO
N3BCCTHBIM MAcCCE, O6T)éMy, KOJIMYCCTBY OAHOI'O U3 UCXOAHBIX BEIICCTB WJIN IMTPOAYKTOB peaKHI/II/I).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHbIE OHOATOMHBIE CHUPTHI. METaHON M 3TAHON: CTPOEHME, (PU3NYECKHE U XMMHUYECKHE CBOMCTBA (PEaKIUU C aKTUBHBIMHU
MeTaJlJIaMH, rajloreHOBOAOPOIaMu, TOPEHKE), TpUMeHeHue. BonopoaHbie CBA3M MEX]ly MOJIEKyJIaMU clipToB. [leificTBHe MeTaHoNa U 3TaHoJIa
Ha OpPTraHu3M YEJIOBEKA.

MHoroaTomMHble CHOUPTHL. DTHICHIJIMKOIb W TJIMLEPUH: CTpOeHHE, (HU3MYECKHe M XHUMHYECKHE CBOMCTBa (B3aMMOAEHCTBHE CO
HIEJIOYHBIMY METaJlllaMi, KaueCTBEHHasl peaklusi Ha MHOTOAaTOMHBIE CIUPTHI). [leficTBue Ha opraHu3M denoBeka. [IpuMeHeHue riaunepruHa u
STUJICHTJIUKOJISL.

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

AJIBI[CTI/II[BI " KenioHwl. qDOpM&J’IBIIGPHII, afeTaJIbACTH/: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC U XHMHYECKHE CBOMCTBa (peaKI_[I/II/I OKHCJICHHUA H
BOCCTAaHOBJICHHA, KAUCCTBCHHBIC peaKL{I/II/I), MOJIY4YCHHUEC U IIPUMCHCHUC.
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OI[HOOCHOBHBIG MpECaACIbHBIC Kap6OHOBBIe KHCJIOTHI. MypaBI)I/IHaH N YKCYCHasA KHUCJIOTBI: CTPOCHHC, (bI/ISI/I‘IeCKI/Ie 1 XUMHUYECKHE CBOMCTBA
(CBOfICTBa, O6H_[I/Ie JJI1 KJIacCa KHCJIOT, pCaknus 3TepI/I(1)I/IKaHI/H/I), IMOJIYYCHHUEC W IIPUMCHCHHUC. CTeapI/IHOBaH N OJICMHOBAas KHCJIOTbhI KakK
MNpEACTAaBUTCIIN BBICIINX Kap60HOBLIX KHUCI0T. Mbla KaK COJIM BBICIINX Kap60HOBbIX KHUCJIOT, UX MOIOIICC JIeiicTBHE.

CrnoxHble H3pUPHI KaK MTPOU3BOIHBIE KApOOHOBBIX KUCIOT. ['maponns cnoxubix 3¢upos. Kupsel. ['unponus xupos. [Ipumenenne xupos.
bronoruueckas poib JKUPOB.

VYraeBozpl: cocTaB, Kiaccu(UKalus yrieBoaoB (MOHO-, TU- M Hojucaxapuabl). ['roko3a — mpocteimmid MoHOcaxapua: 0COOEHHOCTH
CTPOCHHS MOJIEKYIIbI, PU3NYECKUE M XUMUYECKUE CBOWCTBA (B3amMoaeiicTBue ¢ ruapokcuaom meau(ll), okucieHne aMMUaYHBIM PacTBOPOM
okcuna cepebdpa(l), BocctaHoBieHue, OpoXKeHHE TIIIIOKO3bI), HAXOXKJICHHE B NPUPOAE, NpPHUMEHEHHe, Ouonoruyeckas posib. POTOCHUHTES.
®pyKTO3a KaK U30MEP IITFOKO3BI.

Kpaxman u nemnrosno3a kak npupoanble noaumepbl. CTpoeHue KpaxMania U 1euirosio3bl. @u3nueckrue 1 XMMUUYECKHUEe CBOMCTBA KpaxMaia
(ruaposn3, KaueCTBEHHAs! PEAKILIUSI C HOJIOM).

OKCHEpUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX NPEBpAIECHUN: NPOBEACHHE, HAONIOACHHE M ONMCAHUE JIEMOHCTPAIIMOHHBIX
OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKIIMH OJHOATOMHBIX CIIUPTOB (OKHCIEHHE 3TaHosa okcuioM Meau(Il)), MHOroaTOMHBIX CIIMPTOB
(B3aumosielicTBue riuuepuHa ¢ rugpokcugom meau(ll)), anbaernioB (oKuciaeHHe aMMHauHbIM pacTBOpoM okcuja cepedpa(l) u runpoxcuiom
menu(Il), B3anmoeiicTBue kpaxmaia ¢ H0JI0M), IPOBEJCHUE IPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuéTHble 3a/1a4un.

Brruncnenus mo YpaBHCHUIO XUMHYECKON peaknuuu (MaCCBI, O6’béMa, KOJIMYCCTBA UCXOOHOTO BCHICCTBA HWJIM HNPOAYKTA PCaKIHUU I10
N3BCCTHBIM MaAcCCEC, O6’LéMy, KOJMYCCTBY OJJHOI'O U3 UCXOJHBIX BEHICCTB UJIU ITPOAYKTOB peaKLII/II/I).

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

AMUHOKHUCIOTH Kak amM@oTepHble OpraHuveckue coefAuHeHus. dusnueckne M XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha TpHUMepe
rmnHa). buomornueckoe 3HaueHNEe aMUHOKUCTOT. [lenTub.

benky xak mpupoJHBIE BBICOKOMOJIEKYNIApHBbIE coequHeHHs. [lepBuuHas, BTOpHYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE
CBOMCTBA OJIKOB: THAPOJIN3, ACHATYpaIlisl, KAUeCTBEHHBIC PEAKIIUK Ha OCIKH.
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OKcIIepUMEHTAJIbHBIC METOJIBI M3YYCHHUS BEIISCTB M MX IPEBPAICHHI: Ha6J'II-OI[eHI/Ie U OINMCAHUC JEMOHCTPAIMOHHBIX OIIBITOB:
JACHaTypauusa 0eIKoB IIpU Harp€BaHnu, IBCTHBIC PCAKIINHN OEIKOB.

BbicokomosiekyasipHbIe COeJUHEHHUS

OCHOBHBIC TTOHATUS XHMHHU BBICOKOMOJICKYJIAPHBIX CO@HHHCHHﬁI MOHOMCpP, IMOJIHUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIHMMCEpHU3alU,
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

39 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 mo pazneny 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/

Hroro no pazneny

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 pazneny

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/

Ne i/

HaumenoBanue pa3aesioB U TEM IPOrpamMmabl

KoanuyecTBo
4acoB

Bcero

JuiekTpoHHbIE (HU(POBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

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 i
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 Hemeramist 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 pazmeny 8
Pa3znen 8. Xumus u :KU3HB
https://resh.edu.ru/subject/29/11/,
3.1 XUMUS U )KA3Hb 3 ]
https://chem-ege.sdamgia.ru/
Hroro mo pazmeny 2
[loBTopenue 3
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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/
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HOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoanuectBo
4acoB

dopmupyemMble
KOMIIeTEeHIIUH

[IpenmeTt oprannyeckoi XuMuu. Teopus CTpOEHUA
opranudeckux coeauHenuii A. M. bytnepona.
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. DTHJICH 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

AMUHBI: METWIAMWH 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. XUMHYECKAs! 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 XUMHHU. 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 MeTauToB. CILTIaBbl METAJLJIOB.
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
AKCIIEPUMEHTATBHBIX 3371ad 110 TeMe «MeTautbn)"

OK 01, OK 02
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29

30

31

32

Hewmeramnel, nx nonoxenue B [lepuoanueckoit
cucrtemMe xumudeckux 3nemenToB . . Menneneena.
®u3nYecKre CBONCTBA HEMETAIOB. AJITOTPOIHUS
HEMETAIUIOB (Ha MpUMEpe KUCIopoaa, cepsl, pochopa
1 yTIIepoja)

XUMHYECKUE CBOMCTBA raJioT€HOB, CEPhI, a30Ta,
(docodpa, yriepona, KpeMHHUS U UX COCITUHEHUI
O06001menne u cucTeMaTH3alns 3HaHUI 110 TeMe
«Hemertamney. [Ipaktiueckas padora Ne 5. «Pemenne
AKCIIEpUMEHTAIBHBIX 3a1ad 1mo Teme "Hemertamier"y»
KonTtponbHas padbora mo TeMaM «MeTaiIbDy |
«Hewmetanmb»

OK 01, OK 02

OK 01, OK 02

OK 01, OK 02

OK 01, OK 02

33

Heoprannueckue u opraHU4eCKUE KUCIOTHI U
ocHOBaHUS. AMQOTEpHbIE HEOPTaHUUECKUE U
OpraHHyecKue coennHeHus. [ eneTndeckas cBs3b
HEOPraHUYECKUX U OPTaHUYECKHUX BEUIECTB

OK 01, OK 02

34

Posb xuMuM B 00€CIICUeHHH SKOJIOTHYECKOH,
SHEPreTHUYECKON 1 MHUIIEBOH 0€30MaCHOCTH, Pa3BUTHU
MEAUIMHBI. XUMHUS U 3J0pOBbE UesioBeKa. YenoBek B
MHPE BCUICCTB U MaTCpHUaAIOB

OK 01, OK 02

35

36

[Ipencrasienust 06 00MKX HAYYHBIX PUHIIUIAX
MPOMBIIIJICHHOTO MTOTYYSHNS BAKHEHIIINX BEIIECTB

[ToBTOpEHUE

OK 01, OK 02

OK 01, OK 02

37
38

IToBTOpEHME

[ToBTOpEHUE

OK 01, OK 02
OK 01, OK 02

39
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3. YCJIOBUA PEAJINBALIUU ITPOTPAMMBI ITPEJMETA
3.1. TpeOoBaHusI K MUHUMAJIbHOMY MAaTepHAJbHO-TeXHHYECKOMY 00ecle4eHn 10

Jlis peanuzaniy MPOTPaMMbl JTACIUTUIHHBI JTOJDKHBI OBITH IMPETYCMOTPEHBI CIIECAYIONTHE
CreNMaIbHbIE TIOMEIICHUS: YYeOHbI KaOWMHET XWMHH W/WIH Yy4eOHOM XMMHYECKOU
1abopaTopuH.

O6opynoBanue y4yeOHOro kaOuHeTa (HarjasAHble MOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX
MoJieJIel MOJIEKYI, MOJETH KPUCTAIMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTBIX U CIOXKHBIX
BEIIIECTB W/WJIM KOJUICKIIMHM TOJUMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MUHEPAJIoB, TabIuIa
Memngeneesa, yaeOHbie QribMbl, IU(PpPoBBIE 00pa30oBaTENbHBIE PECYPCHI.

TexHuueckue cpeacTBa OOyUeHHUs: KOMIBIOTEP C YCTPOMCTBAMHM BOCHIPOM3BEICHHUS 3BYKa,
MPUHTEP, MYJIbTUMEIUA-TIPOSKTOP C DKPAHOM, MYJbTUMEIAWHHAS JOCKA, YKa3Ka-TIpe3eHTep
JUISL IPE3EHTALIHM.

OGopynoBanue mabopaTopur W pabOYWX MeECT JIa0OpaTOPHHU: MEH3YPKH, IHUIETKHU-
KaleJbHUIIbl, TEPMOMETPbI, MHKPOCKON, JIyNbl, MPEIMETHbIE U TOKPOBHBIE CTEKJa,
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IUTAHIIETHI JUIsl KaleJlbHbIX peakiui, (uibTpoBalibHas Oymara, MpPOMBIBAJIKH, CTEKJISIHHBIE
NPOOUPKH, pPE3WHOBBIE NPOOKH, (OHAPUKH, HAOOP PEAKTUBOB, CTEKISHHBIC MATOYKH,
IITATUBBI 711 IPOOUPOK; MEPHBIC LUIHHJIPHI, BOPOHKU CTEKJISTHHBIC, BOPOHKH JICITUTEIHHBIC
mwmHapraeckue (50-100 M), crymku ¢ mecTUKoM, (appopoBble YalIKH, MHUHIIETHI,
bunbTpel OyMakHbIC, BaTa, MapJisi, YacOBBIC CTEKJA, SJCKTPOIUIMTKH, JTabopaTopHbBIE
HITAaTUBBI, CIUPTOBBIE TOPEIKH, COUYKH, MpUOOp Ui MOIydeHHs Ta30B (Uiu mpoOupka c
ra300TBOJAHON TpPYOKOIf), Aepxarenu AJig MPOOUPOK, CKISHKHU JUIsl XpaHEHHs] PEaKTHBOB,
paszmaTtovHble JIOTKM; XuMuueckue crtakanbl (50, 100 m 200 mu1); mmaTenw; MUHIETHI;
TUTEIBHBIC IIUIIIBI; CEKYHAOMEPHI (TaiiMepbl), MepHble Tpooupku (Ha 10—-20 mi1) U MepHbIe
koiObr (25, 50, 100 u 200 mun), BonmsHas OaHsl (MJIM TEPMOCTAT), CTEKJISHHBIC MAIOYKH;
KOHWYeckre KojObl s TtutpoBanus (50 m 100 wmi1); MHOUKATOPHBIC TIOJNOCKHU IS
onpenenenuss pH u cranmapTtHas WHIUKATOpPHAs IIKaJla; YHUBEPCAIbHBIA WHIUKATOD;
nunetku Ha 1, 10, 50 mun (wnm mozaropsl Ha 1, 5 u 10 mu), OropeTku A TUTPOBAHUSA,
Meauiackue mmpunbsl Ha 100—150 M, mabopaTopHble W/MIM aHATIWTHYECKHE Bechl, pH-
METpBbI, CYIIUIBHBIN mKad, U Ip. 1adopaTtopHoe 000pyI0BaHHE.

3.2. YueOHO-MeTOANYEeCKOe o0ecIeyeHue

3.2.1. OCHOBHBIE HCTOYHUKH

[Ma6puensu O. C. Xumus. 10 knacc: yueOnuk. - 5 - e. uza. - M .: [Ipocsemenune, 2023. -
128 c. (13-2023)

INa6puensu O. C. Xumus. 11 knacc: yueOHuk. - 5 - €. uza. - M .: [Ipocsemenne, 2023. -
127 c. (13-2023)

3.3 Opraamsanusa o0pa3oBaTeIbHOr0 NPOLECCA HA 3AHATHAX MO y4deOHOMY
npeaMery

Peasu3anms BOCIUTATEIbLHLIX ACIEKTOB B NPOIECCe YUEOHBIX 3aHATHI

Ha 3aHATHSAX HCNONB3YIOTCS BOCHUTATENbHBIE BO3MOXHOCTH COJEp)KaHUs y4eOHOTO
mpeaMeTa 4epe3 co3anne OJaronpusTHBIX YCIOBUN JIJIsl MPUOOPETeHUs] 00YJarOIUMUCS OTbITa
OCYIIECTBIICHUS COIIMAIbHO 3HAUYMMBIX JIeJ, Mepenady oOy4arouluMcsl COIMAIbHO 3HAUYMMBIX
3HAHUM, Pa3BUBAIONINE HX JIIOOO3HATEIBHOCTh, MO3BOJSIONIME TPHUBJICYb WX BHUMaHUE K
HSKOHOMHUYECKUM, TOMUTHUYECKUM, SKOJIOTHYECKHM, TyMaHUTapHBIM MpoOJieMaM HaIlero
obmecTBa, HOPMUPYIOIIHE UX TYMAaHUCTHYECKOE MUPOBO33PEHUE U HAYUYHYIO KApTUHY MHUDA.
Hcnoab30BaHNe AKTMBHBIX M HHTEPAKTHBHBIX (DOPM NIPOBEICHUS 3aHATHI
B mumensx peamu3anny KOMIETEHTHOCTHOTO TMMOJXO0Ad, MPEAYCMOTPEHO WCIOJIb30BaHHE B
o0pa3oBaTebHOM TMpOIlecCe AKTUBHBIX W WHTEPAKTUBHBIX (OpPM TMpoBelNeHUs 3aHATUH
(KOMIIBIOTEPHBIX CHUMYJISIITUN, JEIOBBIX W POJEBBIX HUIP, pa3dopa KOHKPETHBIX CHUTYyaIlUH,
MICUXOJIOTHYECKUX U UHBIX TPEHUHTOB, TPYIIOBBIX JTUCKYCCHIA) A1 GOPMHUPOBAHUS U PA3BUTHS
00X 1 MpoecCUOHATbHBIX KOMIETEHUINH 00yYaroXCsl.

3.4. OcobenHocTn peaju3auuu nporpammsl ¢ npumenesuem 10T u 20

B o0cobbix ciydasx (KapaHTWUH, aKTHUPOBaHHBIE JHU U JIp.), BO3MOXKHA OpraHU3aIHs
yuebHOro mpouecca B (opMe  JTUCTAHIIMOHHOTO 00y4deHHsl (JIEKTPOHHOE O0O0ydeHHe u
JUCTAaHIIMOHHBIC O6pa30BaTeJH>HLIC TGXHOHOFI/II/I). HOI[ SJICKTPOHHBIM O6y‘-I€HI/I€M IIOHUMACTCA
oprasu3zanys 00pa3oBaTeIbHON AEATEIIBHOCTH € MIPUMEHEHHEM COZEpIKallencs B 0a3ax JaHHBIX
U HUCHOJB3YyeMOW TpH  peanu3aluu  oO0pa3oBaTeNbHBIX HporpaMM  HHpOpMauu U
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oOecrieunBaOIUX €¢ 00paboTKy HH(POPMALMOHHBIX TEXHOJOTUH, TEXHUYECKUX CPEICTB, a
Takke HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHBIX CeTeH, oOecrneunBaoIuX Iepegady Io
JMHUSM CBSI3M yKa3aHHOM MH(pOpMAIMM, B3aMMOACUCTBHE OOYyYaroIIMXCS M MEAarorHyecKux
paboTtHukoB. Ilox OUCTaHIMOHHBIMEH OOpa30BaTEIbHBIMH TEXHOJOIMAMU IOHUMAIOTCS
o0pa3oBaTeNbHbIE TEXHOJIOTHH, PeaIn3yeMble B OCHOBHOM C MPHMEHEHHEM HH(OPMALUOHHO-
TEJIEKOMMYHHUKAI[MOHHBIX CETeH IpH ONOCPEAOBAaHHOM (HAa pPACCTOSHUHU) B3aMMOJAEHCTBUU
00yYaromuxcst ¥ MeJarorndeckux paboTHUKOB.

JluctaHIIMOHHOE  O0y4eHue, B  3aBHCHUMOCTH OT TEXHMYECKHMX BO3MOXKHOCTEH
00y4aromuxcsi, MPOBOAUTCS C MCIIOJIB30BAaHUEM TaKUX (POPM MPOBEICHUS 3aHATUH KaK OHJIalH-
YPOKH, OHJIalH-KOH(EPEeHIMH, OHJIAWH-JIIEKLNH, HUCIOJIb30BAaHUE BUIEOYPOKOB, IpE3EHTALU,
BO3MOXKHOCTEH AJIEKTPOHHBIX 00pa3oBaTeNbHbIX Tarhopm Yuu PV, pemy EI'D, POII u ap, a
TakK k€ B aJbTEPHATUBHBIX (hopMax, IPeayCMaTPUBAIOIIUX PabOTy 00YyJaOLIUXCS 10 OCBOCHUIO
OPOTPAaMMHOTO MaTepHall C YYEOHBIMM W JUAAKTHYECKUMH TOCOOMSMH, MapUIpyTHBIMU
auctamu. JlucTaHIIMOHHOE 00y4YeHUE COMPOBOXK/IAETCSI KOHCYIbTUPOBAHUEM OOYUYAIOLIMXCS U UX
poauTenei (3aKOHHBIX PeACTaBUTENEH ) B 1000i JOCTYITHON AUCTAaHIIMOHHOH (hopme.

OOyuaronumess obecriedeH JI0CTyNl K pecypcaM 3JIEKTPOHHO-OMOIMOTEUHOM CHCTEMbI
(anextponHoit 6nbnoTeke) FOpait u Jlans.
4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA ITPEAMETA

KoHTpoJib W oOmeHKa pe3ylbTaTOB OCBOCHHS y4eOHOro MpeaMeTa OCYHIECTBIIAETCS
IIPENOIAaBaTENIEM B IPOLECCE IMPOBEACHUS NPAKTUYECKUX 3aHATUN, TECTHUPOBAHUSA, a TaKKe
BBITMIOJTHEHHS 00YYarOIIUMHUCS UHIUBUAYATbHBIX 3a/1aHUH.

Texylmuil KOHTPOJIb U MPOMEXYTOUHAsl aTTeCTallUsl MPeJyCMaTPUBAIOT BBINOJIHEHHUE padoT (UX
4yacTu) 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 ®opma KOHTPOJIS U
YCBOCHHbIC 3HAHUHA pe3yabTara OLlEHUBaAHUA
CtpoeHue aToMOB Cocrapnars xumuueckue |1. Tect
XUMHUUYECKHX 3JIEMEHTOB |(popMyrbl coequHeHuil B |2. 3a1auu Ha COCTaBlIEHUE
U IPUPOJIa XUMUYECKOH |COOTBETCTBUH CO XUMUYECKUX GopMyIT
CBSI3U CTETIEHbIO OKHUCIICHHUS JIByXaTOMHBIX COEMHEHUHN

XUMHUYECKUX DJIEMEHTOB, |(OKCHUIOB, CyNb()UI0B, THAPUIOB
MCXOJS U3 BAJIGHTHOCTU U |M T.I1.).
ANEKTPOOTPHUIATENBHOCTU |3. 3aaHus HA UCIIOJIH30BAHNE
XUMHUYECKOW CUMBOJIMKH U
Ha3BaHUM COEIMHEHHUIT O
HOMEHKJIAType MEXIyHapOAHOTO
CO03a TEOPETUYECKOUN U
MPUKIATHON XUMUU U
TPUBUAIBHBIX HA3BaHUM IS
COCTaBIIEHUS] XUMHUYECKUX
dbopMyI ABYXaTOMHBIX
coeTMHEHUH (OKCHJIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTraHUYECKUX
COEIMHEHUH OTAENbHBIX KJIACCOB

[lepuoanueckuii 3aKoH U | XapakTepHu30BaTh 1. Tect
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tabmauma J{.U.
Meunpeneena

XUMHUYCCKHUEC DJICMCHTHI B
COOTBETCTBHU C UX
MTOJIOXKEHHEM B
MIePUOIUYECKON CHCTEME
XUMHUYECKHUX JICMEHTOB
J.1. MenneneeBa

2. IlpakTueckue 3alanus Ha
YCTaHOBJICHUE CBSI3H MEXY
CTPOCHHEM ATOMOB XUMUYECKUX
3JIEMEHTOB U MIEPUOANYECKUM
M3MEHEHUEM CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX
COEIMHEHUH B COOTBETCTBUH C
nosioxxenueM Ilepuonnueckon
cUCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHYECKUE 3aJaHUs Ha
XapaKTEePU3aLUI0 XUMHYECKUX
3JIEMEHTOB

THunel XUMHUYECKHUX
peaxkun

CocCTaBIATh peakIuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIICHUS,
OKHMCIIMTEIbHO-
BOCCTAHOBUTCJIIBHBIC
peaxiuu

1. 3agaun Ha cocTaBlIEHUE
YpaBHEHUN peaKIuii:

— COCIMHEHMUS, 3aMEIIECHUS,
pa3oxeHus, 0OMCHa,

— OKUCTUTEIBHO-
BOCCTAaHOBUTEJIBLHBIX PEAKIIUA C
UCIIOJIb30BaHUEM METO/Ia
AIIEKTPOHHOIO OanaHca.

2. 3agauM Ha pacyeT MaccChl
BellecTBa UK 00bEMaA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce Wik 00bEMY
OJIHOTO U3 yYaCTBYIOIIUX B
pEeaKI U BELIECTB; pacu€Thl
Macchl (00bEMa, KOJIMUeCTBa
BEIIIECTBA) MPOJYKTOB PEAKIUH,
€CJIM OJJHO U3 BEUIECTB UMEET
puUMecH

DJEKTPOTUTHYECKAS
JIUCCOLAALINAA U NOHHBIN
o0MmeH

CocCTaBsTh ypaBHCHHS
XUMHUYECKHX PEaKIUH
HOHHOI'0 OOMeHa C
ydacTHeM
HeOpFaHI/I'-IeCKI/IX BCIIICCTB

1. 3amanus Ha cocTaBJIEHHE
MOJIEKYJIIPHBIX U HOHHBIX
peakiuii C ydacTHeM KUCIIOT,
OCHOBaHHI U COJIEH,
YCTaHOBJICHUE N3MECHECHUS
KHUCJIOTHOCTH CPEIbI
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Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHE
HEOPraHMYECKUX
BEILIECTB

Knaccugunuponartsb
HEOpraHW4ecKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect

2. 3aauu Ha pacyeT MacCOBOM
J10JTA (MacChl) XUMHYECKOTO
aJIeMeHTa (COeMHEHNS) B
MoOJIeKyJIe (cMecH).

3. [IpakTrueckue 3aaHus 1Mo
KJaccu(uKaluu, HOMEHKIIAType u
XUMHYECKUM (hopMyriam
HEOPTaHMYECKUX BEIICCTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTryeckue 3aJaHus Ha
ompezeNieHue XUMUYECKOM
aKTUBHOCTH BEILECTB B
3aBHCHMOCTH BUIa XUMHYCCKOH
CBSI3M M TUTIA KPUCTAJUTMYCCKOM
pelIeTKH

DU3nKO-XxUMHUECKUE

VYcra"naBiauBaTh

1. Tect

CBOMCTBA 3aBHCUMOCTh (PU3UKO- 2. 3agaHusi Ha COCTABJICHUE
HEOPraHUYECKHX XUMHUYECKUX CBOMCTB YPaBHEHUN XUMUYECKUX PEAKIUN
BEILECTB HEOPraHWYECKHUX BELIECTB |C y4aCTUEM MPOCTHIX U CIOKHBIX
OT CTPOEHUSI aTOMOB U HEOPraHUYECKHUX BEILECTB:
MOJIEKYJI, @ TAK)KE TUIIA  |OKCHJIOB METAJIOB, HEMETAJJIOB U
KPUCTAJUIMYECKOU aM(pOTEPHBIX IJIEMEHTOB;
peueTKn HEOPraHWYECKUX KHUCIIOT,
OCHOBaHUM U aMPOTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA M CIIOCOOBI MOJTyYEHHUS.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJaHUs Ha
CBONCTBA U MOJIy4YEHUE
HEOPraHNYECKHUX BEILECTB
Nnentudukanus Uccnenosars 1. ITpakTHKO-OpUEHTUPOBAHHBIE
HEOPTraHWYECKHUX KAUECTBEHHBIC PEAKIIMM  |3a/IaHUS 10 COCTABICHUIO
BEIL[ECTB HEOPraHWYECKHUX BEIIECTB |XUMUYECKHUX PEAKIUN C yHaCTUEM

HEOPTaHMYECKUX BEIIECTB,
MCIIONIE3YEMBIX JITISl UX
UACHTU(DUKAIIH.
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Knaccudukanus,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECCTB

Knaccugunuponartsb
OpraHMYeCcKHE BELIeCTBA B
COOTBETCTBHUH C HX
CTpOCHHEM

1. 3amanus Ha cocTaBJIEHHE
Ha3BaHWUN OPraHUYECKUX
COCJIMHEHUH 10 TPUBHUAJILHOM WIIH
MEKTYHapOaHOMN
CHUCTEMAaTHYECKOH HOMEHKJIATYype.
2. 3agaHus Ha COCTaBJICHHUC
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (OpMYIT
OpraHUYECKUX BEILECTB
OTJEJIbHBIX KJIACCOB.

3. 3ajauu Ha onpeeaeHue
npocteiiiien GopmyIbl
OpraHUYeCKON MOJIEKYIIbI, UCXOIs
13 3JIEMEHTHOTO cocTana (B %)

CBoiicTBa OpraHU4YEeCKUX
COCTMHEHU I

YcranaBiuBaTh
3aBUCUMOCTH (PH3HUKO-
XUMHYECKHX CBOMCTB
OPraHUYECKUX BEUIECTB OT
CTPOEHUS MOJIEKYJI

1. 3amanus Ha cOCTaBIICHHE
YpPaBHEHUI XMMHUUYECKUX PEAKIUN
C y4acTHUEM OPTraHUYECKHX
BCIISCTB Ha OCHOBAHUH HX
COCTaBa U CTPOCHHUS.

2. 3amaHus Ha COCTaBJICHHUE
YpaBHEHUN XMMUYECKUX PEaKIUH,
WJUTFOCTPUPYIOLIUX XUMHUECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PEaKUui U
TeHETUYECKOM CBI3U
OpPraHWYECKHUX BEIECTB Pa3HBIX
KJIaCCOB.

3. Pacuernsble 3aga4yn o
YPaBHEHUSAM PEAKINI C yJaCTHEM
OpraHUYEeCKHUX BEILECTB.

Unentuduxanms
OpPTaHHYECKUX BEIIECTB,
HX 3HAYECHHUE U
MPUMEHEHHE B OBITOBOMA

Hccnenosath
KaueCTBEHHbIE PEaKLIUU
OpraHUYECKUX
COE€IUHEHMUH OTACIBbHBIX

1.IIpakTHKO-OpUEHTHPOBAHHBIE
3aJJaHus 110 COCTABIICHUIO
XUMHUYECKHUX PEAKIMN C y4aCTHEM
OpPraHMYECKUX BEIIECTB, B T.U.

Y IPOU3BOJCTBEHHOMN KJIaCCOB HCITOJIB3YEMBIX JUISI KX

JIeATEIbHOCTH YeJIOBEKa UACHTUPUKAIUH B OBITY U
IIPOMBILIIIEHHOCTH.

CKOpOoCTh XMMUYECKUX | XapaKTepru3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE

peakuii. XMMUYECKOe
paBHOBECHE

BIIMSIHUE KOHIIEHTpaIlUU
pearupyroiux BeIecTB U
TeMIepaTypbl Ha CKOPOCTh
XUMHUYECKUX PEAKLIUI
Xapakrepus3oBaTh

TEOPETHYECKHUE 3aJaHUs Ha
aHaiIu3 (paKkTOPOB, BIUSAIOLUINX HA
U3MEHEHUE CKOPOCTH XUMUYECKOU
peakuuu. [IpakTuko-
OPHUECHTUPOBAHHBIEC 3aJaHUs HA
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BIIUSTHUE U3MEHEHUS npuMeHeHne npunnumna Jle-
KOHIIeHTpauuu Bemects, |lllaTenbe ans HaxoxaAeHUS
peaxiuu cpesl u HAIpPaBIICHUS CMEILIEHUs
TEeMIIEpaTypbl Ha paBHOBECHSI XUMUYECKON PEaKINU
CMEIlIeHHEe XUMHUYECKOTO |H aHaiu3 (aKTOPOB, BIHUSIOMINX

paBHOBECHUS Ha CMEIICHUE XUMHYECKOTO
paBHOBECHS
[TonsTue o pacrtBopax  |Pa3nuyars UCTUHHBIE 1. 3agauu Ha MPUTOTOBJIICHUE
pacTBOpHI pacTBOpOB.

2. IIpakTUKO-OpHUEHTUPOBAHHBIE
pacueTHbI€ 3a/laHus Ha
JIUCTIEPCHBIE CUCTEMBI,
UCITOJIb3yeMble B OBITOBON U
IIPOU3BOJICTBEHHOH 1€ TEILHOCTH
YeJ0BeKa

Kpurepun onenuBanus

OueHuBaHNEe YCTHOIO OTBETA

OtmeTka «5»: - AaH MOJHBIA U NMPaBUIbHBIA OTBET HA OCHOBAaHUM M3YYEHHBIX TEOpUH, -
Marepuan W3JI0KEH B OINPEACICHHOW JIOTMYECKON MOCIeA0BAaTeIbHOCTH, JIUTEPATYPHBIM
A3BIKOM, - OTBET CAMOCTOSTEIbHBIN - BO3MOXHA OJJHA HECYILIECTBEHHAs OLINOKA.

OtmeTka «4»: - AaH NMOJHBIA U NPaBUIbHBIA OTBET HA OCHOBAaHUM M3YYEHHBIX TEOPHH, -
MaTepuai M3JI0KEH B OIPEAEICHHOW IOCIeI0BATEIbHOCTH, - OTBET CaMOCTOSITENIbHBIN -
JIOMYILIEHbI 2-3 HEeCYIIEeCTBEHHbIE OIIMOKH, UCIPABICHHbIE MO TPeOOBAHUIO YUMUTENs, UM JaH
HETIOJHBI U HEYETKUN OTBET.

Otmetka «3»: - JaH MOJHBIA OTBET, HO MPHU 3TOM JOMYIIEHA CYIIECTBEHHAas OIMOKa WU
OTBET HEMOJIHBII, MOCTPOEH HECBSA3HO.

OtmeTtka «2»: - OTBET OOHApyXKMBaeT HEMOHMMAHHWE OCHOBHOI'O COAEp)KaHUS y4eOHOIro
MaTepuaia, - JONYIIEHbl CYIIECTBEHHbIE OLIMOKU, KOTOPBIE yYalUiics HE MOXET HUCIPaBUTh
IIPY HaBOZSILIKX BOIPOCAX YUUTEJIS.

OueHnuBaHue NMCbMEHHOI PadoThI

[TucbMeHHble paboOTHl MOAPA3AENAIOT Ha TeKyliue (IIPOBEpPOYHBbIE) U  HUTOTOBBIE
(KOHTpOJIbHBIE) PaOOTHI; IO BpEMEHN OHU MOTYT 3aHMMAaTh BECh YPOK WM ero yacTb. K metogam
NUCbMEHHOW NMPOBEPKHU PE3YJIbTaTOB 00YUEHHUsI OTHOCITCS MUCbMEHHAs KOHTPOJIbHas paboTa Ha
45 wmuH, npoBepouHble paboTel Ha 10-15 MuH (Hampumep, pelIeHHEe pacueTHBIX 3ajaady),
NIMCbMEHHBIE JOMAIIHUE 3aJaHMsl, NHCbMEHHBI Yy4YeT 3HAHUN OTAEIbHBIX YYallUXCS IO
KapTOyKaM, XHWMUYECKHE JUKTaHThL, 3aJaHusi TecToBoro Tuma u T.n. O mpoBeneHUU
KOHTPOJILHOM paboThl yyamuxcs MpeaynpexaaoT 3apaHee, YTOObl OHU MOTJIM TOATOTOBUTHCA.
ConepkaHre KOHTPOJIBHOW pabOThl OXBAaThIBAET BECh HAWMOOJIee BaXHBIM MaTepHal
KOHTPOJINPYeMOW TeMbl. B Takoil OOJIBIION KOHTPOJBHON paboTe 3amaHus TOJDKHBI OBITh
€IMHBIMU ISl YUaIIUXCs BCeX YpoBHEH pa3BuTHs. KoHTposbHas paboTa OlleHUBAETCs B LIETIOM.

Ormerka «S5»: * gHaH TOJHBIM OTBET HAa OCHOBE W3YYEHHBIX TEOPHUM, BO3MOYKHA
HECYILECTBEHHas OLINOKa.

OtmeTKa «4»: e MOIMyCTUMa HEKOTOpas HEMOJHOTa OTBETa, MOXET ObITh HE Oojiee ABYX
HECYILECTBEHHBIX OLITHOOK.

OtMeTka «3»: * paboTa BBITIOJIHEHA HEMOJHO (HO HE MEHEE 4YeM Ha TPETh), UMEIOTCS HE
0osee OAHOM CYIIECTBEHHOW OIMMOKHU U 2-3 HEeCYyIeCTBEHHBIE.
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OtmeTka «2»: * paboTa BBINIOJHEHA MEHbBIIE YeM Ha TPETh, * HMMEETCS HECKOJBKO
CYIIIECTBEHHBIX OIIMOOK.

Bo3MokHa criemyromasi cucTeMa OILCHHBAHUS KOHTPOJIBHOW PabOThl MO NATHOAILIBHOMN
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

[Ipu olleHMBAaHUU UCTIOJIB3YETCS CIEAYIOIIas IIKajia:

91-100% - oreHKa «5»;

81-70% - onenka «4»;

70-50% - oneHka «3»;

ke 50% - omenka «2».

OueHKa YMEHUH peliaTh pacyeTHbIE 321a4M

OTMmeTKa «5»: * B JIOTHYECKOM PACCYKJICHUH U PEIICHUU HET OMIHOOK.

OtmeTKa «4»: * B JOTUYECKOM PACCYKACHUHM M PEHICHUH HET CYIIECTBEHHBIX OMIMOOK,
JIOITYIIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OMHUOO0K

OtmeTka «3»: * B JIOTHYECKOM PACCYX JACHUH HET CYIIECTBEHHBIX OMIMOOK. ® JOMYyCKaeTcs
CyIlIECTBEHHAs OIMOKa B MAaTEMAaTHYECKUX pacueTax.

OtmeTKka <«2»: * HMMEIOTCS CYIIECTBEHHBIE OIIMOKM B JIOTUYECKOM PACCYXIECHUU H
pelieHuu.

OueHka 3KCNEPUMEHTANbHBIX YMeHMiH (B mpouecce BBINOJHEHHS NPAKTHYECKHX
pPadoT 10 UHCTPYKIMH)

Otmerka «5»: * DOKCHEpUMEHT BBINOJIHEH TMOJIHOCThI0. CrenaHbl MpaBUIIbHbBIE
HAOJIOZICHUSI W BBIBOJBI, * OKCIEPUMEHT OCYIIECTBICH IO IUIaHy, C YYE€TOM TEXHHUKHU
0e30MacHOCTH U MpaBWi pabOThl C BEIIECTBAMU U MPHOOpaMH, * MPOSBICHBI OPraHU3aIlMOHHO-
TPYIOBBIE YMEHUs (ITOIEPKUBACTCS YHUCTOTA PabOUYero Mecra, MOpsJA0K Ha CTOJIe, SKOHOMHO
UCTIONB3YIOTCSL peakTuBbl). * JlomymieHsl He Ooyiee JBYX HECYIIECTBEHHBIX OIIMOOK MPHU
odopmiieHuH paboTHI.

OtmeTka «4»: ¢ paboTa BBINONHEHA, CHIENaHbl MPaBUIbHBbIE HAONIOJCHUS U BBIBOJBI:
HKCIIEPUMEHT BBITIOJIHEH HETOJHO WJIM HaOII0JAI0TCS HECYIIECTBEHHBIE OIMOKH B padoTe C
BEIIECTBAMH U MPUOOPAMHU.

OtMetka «3»: ¢ OTBET HEMOJHBIN, padoTa BHIMIOJIHEHA MPAaBUIBHO HE MEHEE, YeM
HATOJIOBUHY, JOMYIIEHA CYIIECTBEHHas OIMOKa (B XOJE€ HSKCIEPHUMEHTa, B OOBSCHEHUH, B
opopmiennn pabotsl, mo Th npu pabore ¢ BemecTBaMu U IpUOOpaMu), KOTOPYIO ydalIUiics
ucCIpaBiseT mo TpeboBaHuio yuutens. Jlomyckaercs odopmieHue paboTel 0e3 3amucu
YpaBHEHUHN peakiuii. * DKCIIEPUMEHT MOJTHOCTHIO BHITIOJIHEH B COOTBETCTBUU C MHCTPYKIUSAMH H
MpaBUJIaMU TEXHUKH 0€30MacHOCTH, HO paboTa He odopMIIeHa.

OtMeTka «2»: * BpIMoOgHEHO MEHEe TOJOBHUHBI palOOTHI; * JOMYIIEHBI JIBE WU Ooiiee
CYIIIECTBEHHBIC OIIMOKU B XOJI€ IKCIIEPUMEHTA, B OOBSICHEHHH, B 0dopMieHHH padboTsl, o Th
pHu paboTe C BEIMIECTBAMHU U TPUOOpPaMu), KOTOPBIE YUAIIUICS HE MOXKET UCTTPABHUTH.

OueHka YMeHUH peliaTh JKCIePUMEHTATbHbIE 3a1a4H

OtMmetka «5»: * Ilman pemieHus 3aauv COCTaBJIEH MPABWIBHO, * OCYIIECTBIECH MOI00D
XUMHUYECKHX PEAKTHBOB U 00OPYIOBAHHUS, * IKCIIEPUMEHT BHITIOJHEH MOTHOCTHIO, * IaHO TTOJIHOE
O0OBSICHEHHUE U CHICTIaHbI BBIBOJIBI.

OtmeTka «4»: e TMNaH peHIeHHUs COCTaBIEeH NPAaBUIBLHO, © OCYIIECTBIEH MOI00pD
XUMHUYECKUX PEAaKTHBOB M OOOPYIOBAaHMsI, ® DKCIIEPUMEHT BBITIOJIHEH MOJHOCTHIO, ® JOIMYIIIEHO
He OoJiee ABYX HECYIIECTBEHHBIX OMIMOOK (B OOBSICHEHNHU U BBIBOJAX).

OtmeTka «3»: e TMJIaH peHIeHHs COCTaBIE€H NPAaBUIBLHO, © OCYIIECTBIEH TOI00p
XUMHUYECKUX PEaKTHBOB M OOOpYJOBaHUsS, ® OKCICPUMEHT BBINIOJIHEH HE MEHEe, YeM
HAIOJIOBUHY, JOMYyIIeHa CYIIECTBEHHas OmKOKa B OOBSCHEHMH U BBIBOJAX, ® AKCIEPUMEHT
BBITIOJTHEH TOJHOCTBIO, OTYET HE COCTABJICH ® JIOMYIIEHBI HAPYIICHUS TEXHUKH 0€30MacHOCTH,
OKCIIEPUMEHT BBITIOJIHEH MOJHOCTHIO, CHIEJaHbl HECYIIECTBEHHBbIC OMIMOKH B OOBSCHEHUU U
BBIBOJIAX.
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OtmeTKka «2»: e momyiieHbl ABe W Oosiee ommOKkHM (B TUTAHE pEIIeHUs, B TOI00pe
XUMHYECKHX, PEAaKTUBOB H 000PYIOBaHHS, B OOBSCHCHUU U BHIBOJIAX ). ® JIOMYIIECHBI HAPYIICHHSI
TEXHHUKHU 0€3011acHOCTH
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