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1. MACITIOPT ITPOI'PAMMBI
OVII.13 Xumus (0a30Bblii ypOBEeHb)

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

[IporpamMma sBISIETCS YacThIO OCHOBHOH MPOQECcCCHOHATBHOH 00pa3oBaTeIbHOM
nporpammbl B cooTBeTcTBUU ¢ PI'OC mo cnemmansaoctu CITO 53.02.05 ConbHOEe M XOpOBOE
HApOJIHOE TICHHE

1.2. Mecto npeamera B ctpykrype IHIICC3
[Ipeamer sBisieTcs yacthio O6meoOpa3zoBarensHOro yueoHoro mukia (OYIL[.00)

1.3. lesn 1 3aga4m y4eOHOro npeaMera— TpedOBaHMs K pe3yJIbTaTaM OCBOCHHS y4eOHOIo
npeaMeTa:

®dI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
porpaMM CpeaHEro oO0IIero odpa3oBaHUs (JIMYHOCTHBIM, METANMPEAMETHBIM H IMPEIAMETHBIM).
Hayuno-MeTonu4yeckoil OCHOBOW i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
MPOrpaMM CPETHETO OOIIEeT0 00pa30BaHUs SABISETCS CHCTEMHO-IEATEIIBHOCTHBINA TTOIXO/.

B coorBercTBUM C CUCTCMHO-ACATCIBbHOCTHBIM IMOAXOAOM B CTPYKTYPEC JIMYHOCTHBIX
pPE3yjIbTaTOB OCBOCHUA IIPEAMCTA «Xumus» Ha YpOBHE CpPEOHETO 06mero O6paSOBaHI/I${
BBIJICJICHBI CJIICAYIOIINEC COCTABIIAIOIINC.

OCO3HAaHHC O6y‘IaIOIJ_[I/IMI/IC$I pOCCHfICKOfI Fpa)KZ(aHCKOfI NICHTUYHOCTH — T'OTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATCIIBHOCTH U CaMOOIIPEACIICHUIO,

HaJIM4Yue MOTHUBAIIUU K O6y‘-ICHI/IIO;

L[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIEHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUMU,;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCSI B CBOCH JESATEITHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHU, TMPUCYIIMMHU IETOCTHOM CHUCTEME XUMHYECKOTO
o0OpazoBaHus,;

HAJIMYUEC HPaBOCO3HAHUA 9KOJIOTHYCCKOM KYJIBTYPEI H CIIOCOOHOCTH CTaBUTh e u
CTPOUTDH KU3HCHHBIC IIJIAHBbI.

JIMYHOCTHBIE pe3yiibTaTbl OCBOCHUA IIPEAMETA «XHUMHS» JTOCTUTAIOTCSI B €IUHCTBE
yqe6H0171 M BOCIUTATEIIPHOM JEITEIbHOCTH B COOTBETCTBHH C TYMaHHUCTUYCCKUMHU,
COOUOKYJIIBTYPHBIMH, AOYXOBHO-HPABCTBCHHBIMHU HNCHHOCTAMH W HACATIaMH pOCCHﬁCKOFO
TpaXJAaHCKOT'O O6H.ICCTB3., NOPpUHATBIMH B 06H_ICCTBC HOpMaMH H IIpaBWJIaMU IIOBCIACHUA,
CHOCO6CTBYIOH_[I/IMI/I mnmponeccaMm CaMoOIIO3HAHUA, CaMOPAa3BUTUA U HPABCTBCHHOI'O CTAHOBJICHUSA
JIUNYHOCTH o6yqaloumxc;1.

JIMYHOCTHBIE Pe3yabTaThbl OCBOEHUS IpeaMeTa «XUMHUS» OTpaXkaroT cHOpMUPOBAHHOCTD
ONbITa TIO3HABATENIbHOM M TMPAKTHUECKOW JEeATENbHOCTH OO0y4alouuxcs 10 peanu3alun
NPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS

0CO3HAHMSI 00YJAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEHHUS K
3aKOHY U IIPaBOIOPSIKY;



NpEaACTaBIICHHUA O COLOHUAJIBHBIX HOpMax M IIpaBHJIaX MCEKINYHOCTHBIX OTHOIIICHUU B
KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOfI JACATCIBbHOCTH IIPpU CO3AaHUN y‘le6HI)IX IIPOCKTOB,
pCeIICHUN y‘IC6HLIX M IIO3HABATCIbHBIX 3a7a4, BBIIOJIHCHUNA XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHBbI, HAMEPEHUS, JIOTUKY U apryMEHTbI JPYTUX
IIPY aHAJIU3€ Pa3IMYHbIX BUJOB yUYEOHOH NeATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUSI:

[EHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY U HAay4HOMY HACIEIUI0 OTEYECTBEHHOMU
XUMHU,

YBaXXCHUA K IHPOHECCY TBOPUCCTBA B obnactu TCOPHUU MU MPAKTHYCCKOI'O IPHMCHCHMUA
XUMHHU, OCO3HAHHA TOro, 4TO JOCTUKCHHA HAYKHM €CThb PE3YJIbTAT MJIWTCIIBbHBIX H&6HIOZICHPII>1,

KPOMMOTJIMUBLIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyJda y‘léHHX U IIPAKTHUKOB,

HHTEpECa MW IO3HABATCJIIBHBIX MOTHUBOB B TIIOJYUYCHHUH W TOCICAYIONIEM aHAJIN3C
I/IH(1)OpMaI_II/II/I O MEPCaAOBBIX JOCTHIKCHUAX COBpCMCHHOfI OTEYECTBCHHOM XHUMUU,

3) LIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMHUYECKUMH  SIBICHHUSIMH,
U TPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HAa MOPaIbHO-HPABCTBEHHBIE HOPMBI U

LIEHHOCTH,

TOTOBHOCTH OIICHHBAaTh CBOE IOBEACHUE M IMOCTYIIKHM CBOHMX TOBapI/IHICI\/JI C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U ITPABOBbBIX HOPM U OCO3HAHUC HOCJ'IG,I[CTBI/II\/'I 3THX IMOCTYIIKOB,

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

MMOHUMaHHUS IEHHOCTEH 3A0pPOBOTO U 0e30I1acHOr0 O6p8.38. JKH3HHU, HCO6XO)II/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K CO6CTBCHHOMy (I)I/I3I/I‘leCKOMy M IICUXUYECKOMY 3J10POBBIO,

coOnrofieHusl mpaBuil 0e30MacHOro OOpallleHHs] ¢ BeUIeCTBaMH B OBITY, MOBCEIHEBHOM
KU3HU U B TPYAOBOU AEATEIBHOCTH;

IMNOHUMaHHsA LECHHOCTHU IIpaBUJI HWHAUBHUAYAJIBHOIO MW KOJIJICKTUBHOI'O 0e301acHOTO
MOBCACHUS B CUTYyaAllUAX, YTPOKAIOIIHUX 3T0POBbIO U JKU3HU J'IIOI[CI‘/JI;

OCO3HAHMSI TOCIIEACTBUN M HENPHUATHUS BPEAHBIX NpPUBBIUEK (YMOTpeOJeHHs alIKoroJs,
HapKOTHKOB, KYpEHHUsI);

5) Tpy10BOr0 BOCIUTAHUS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JIEATEIhHOCTH,
00IIIeCTBEHHO T0JIE3HOM, TBOPUYECKOM M APYTUX BUJIAX ACATEIHHOCTH;



YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B pEIICHUH NPAKTUYCCKUX 3a7ad COLUAIBHOM
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);

MHTEpeca K MPAaKTHUECKOMY M3y4YeHHIO Mpodeccuil pa3IMdHOrO poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH,

YBa)X€HUs K TPYLY, JIIOASAM TpyZa U pe3yJbTaTaM TPYI0BOU NEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHAMBHUIYAIbHOM TpaeKTOpUH 0Opa30BaHUs,
Oyaymieit mpodeccuu U pean3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPeOHOCTEH 00111eCTBa,;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTUYECKHU 11eJIECO00PAa3HOr0 OTHOIICHHUS K MPUPOJIC, KAaK UCTOUYHUKY CYIICCTBOBAHHMS
JKU3HU Ha 3eMIIE;

MMOHUMAaHUS TII00aJILHOTO XapakTepa 3KOJIOTHYCCKUX Hp06JIeM, BIWSHHUA 3KOHOMUYCCKUX
MPOLECCOB HA COCTOSIHUE MTPUPOIHOM U COLMATIbLHOM CPELBI;

OCO3HaHUA H€O6XOIII/IMOCTI/I HCITIOJIB30BaHUA IIOCTI/I)KCHI/Iﬁ XUMHU OJId pCUHICHUA BOIIPOCOB
panMoOHaJIbHOTO IPHUPOAOII0Ib30BaHMA,

AKTHUBHOTO HENPUATHS JACUCTBUM, MPHUHOCALLIMX BpEI OKPYKAIOIIEH NPUPOJHOM cpene,
YMEHUS MPOTHO3UPOBATh HEOJATONPHUSTHBIE SKOJOTUUECKHE TOCIEACTBUS MPEIPUHUMAECMBIX
JIEUCTBUI U NPEIOTBPAILIATh UX;

HAJIMYUAg PA3BUTOTO SKOJIOTHMYCCKOTO MBIINUICHUA, 9KOJIOTUYECKOH KYJbTYpPbI, OIIbITa
JIESATEILHOCTH  AKOJIOTHYECKOM HAIlIpaBJICHHOCTH, YMCHHUA PYKOBOACTBOBATHCA HWMH B
HOSH&BZlTCJ'[BHOﬁ, KOMMYHHKaTHBHOﬁ H COITHAIIbHOM ITIPAaKTUKE, CIIOCOOHOCTHU U YMCHH aKTUBHO
MMPOTHUBOCTOATH UACOJIOTUN XeMO(I)06I/II/I;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMSI

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMAaHUA cHenuUKd XMMHU KaK HayKd, OCO3HaHUs €€ poiaud B (POpMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpYyKaroIleM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEIOBEKA, B IMO3HAHWM IIPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHnu TpobiieM COXpaHEeHUsl TPUPOIHOTO PaBHOBECHS,

yOexAEHHOCTH B OCOOOW 3HAUMMOCTH XHMHH JJIi COBPEMEHHOW NMBHJIM3ALUU: B €€
TYMaHHCTUYECKON HAaNpaBlI€HHOCTH M BaXXKHOH POJIM B CO3/aHUM HOBOW 0a3bl MaTepUaIbHOU
KYJIbTYpbI, pEHIEHUH TI100ANbHBIX MPO0JIEM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTMYECKOM O0e30macHOCTH, B PAa3BUTHHU MEIMIIMHBL,
o0ecreyeHny yCIOBHM yCIIENTHOTO TPyAa M SKOJIOTHYecKH KOMGOPTHOM KU3HU KaKJI0ro dieHa
o011ecTBa;

GCTGCTBGHHO-HaquOfI TpaMOTHOCTHU: TIOHHMMaHUA  CYIIHOCTH MCTOJOB IIO3HAHMU,

HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BATh MOJIy4aeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUHM OKPYKAIOIIEro MHpa M IPOUCXOASIIMX B HEM H3MEHEHUH,
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YMEHHUsI Ie71aTh 000CHOBAHHBIC 3aKIIFOUCHHUS HA OCHOBE HAYYHBIX (P)aKTOB M MMEIOIIUXCS TaHHBIX
C TENBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIH30BaTh XUMHYECKHE 3HAHMS I peHICHUA HpO6J'IeM
B pCaAJIbHBIX XKU3HCHHBIX CUTYyallusIX,

HHTCPCCA K IMO3HAHWIO U HCCHGI[OBaTeHBCKOfI JCSITCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHWUM 1O XUMHH B COOTBETCTBUU C IKHU3HEHHBIMHU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOGHHOCTAM TpyAa B pPa3IMuHBIX cdepax mpodeccnoHaIbHOM
JIeSATETbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenmMeTHbie pe3ysbTaThl OCBOCHHUS yueOHOro mpenmera «XHMHS» Ha YPOBHE
CpeIHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMbIe i1 (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIHUILTHHAPHEIC
(MexmnpenMeTHbIe) OOLIeHayUHble IOHATHUS, OTPAXKAIOLHE LIETOCTHOCTh HAyYHOM KapTUHBI MUPa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sBJECHUE, MPOLEeCcC, CUCTeMa, HayuyHbI (akT, MPUHLHUI, TUIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIEI0BAaHNE, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHHMBEpCcaJbHble  yuyeOHble  JeilcTBUS  (TO3HaBaTelIbHblE,  KOMMYHUKAaTHUBHBIE,
peryisaTuBHbIe), obOecneunBaronie (GopMHUpOBaHHE (QYHKUIMOHAIBHOM TI'PaMOTHOCTH H
COLIMAJIbHOW KOMITETEHIIMH 00Yy4aroIuxcs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCSl  MCIOJB30BAaTh  OCBOEHHBIE  MEXJIUCIMILIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWS W YHUBEpCaJIbHbIE Y4YeOHBIC MEHCTBHS B TIO3HABATEILHOW U
COLMAJIBHOW MPAKTHUKE.

MeTtanpeaMeTHble PE3yNbTaThl OTPAXKAIOT OBIAJCHHE YHHUBEPCAIbHBIMU YyUEOHBIMU
MM03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JECHCTBUSMH.

OBnaneHne YHUuBEpPCAJIbHBIMH y‘-lQﬁHbIMI/I NMO3HABATEJIbHBIMHU A€ CTBUSIMM .

1) 6a3oBble JIOTHYECKHUE eI CTBUS .

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aKTyaJU3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OnpeaAcIATh LCIIN ACATCIbHOCTHU, 3adaBasd IHIapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
COOTHOCHUTH PE3yNbTaThl ACATCIIBHOCTH C IOCTABJICHHBIMHU LICIISIMU,

UCIIOJIb30BaTh IMPU OCBOCHHM 3HAHWUA MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapaKTepHbICE TPU3HAKK TOHATUH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIL30BATh
COOTBETCTBYIOIINE TOHITHS I OOBSICHEHUS OTICTBHBIX (DAKTOB U SIBJICHUH



BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITaCCH(UKAIINK BEIIECTB M XUMHYECKUX PEAKIIHA,
yCTaHaBIUBATh MPUYUHHO-CIICJICTBEHHBIC CBA3U MEXKIY U3YYaEMbIMU SIBJICHUSMH,

CTPOUTL JIOTMYCCKUC PACCYKICHHUA (I/IHI[yKTI/IBHBIC, ACAYKTHUBHBIC, I10 aHaJIOI‘I/II/I),
BBIABJIATh 3aKOHOMEPHOCTH W IMPOTHUBOPEUYMA B paCCMaTpUBACMBIX SBJICHUAX, q)OpMyanOBaTI)
BBIBOJIbI 1 3aKJIFOUCHMUSI,

INPUMEHSTh B MPOIECCEe TMO3HAHMUS, UCIIOJIb3yEeMbIE B XMMHUU CUMBOJIMYECKUE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
xumMuueckass (GopmMyna, ypaBHEHHE XHMHUYECKONH peakuud — TpU pEeHIeHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3aJay, [IPUMEHSTh Ha3BaHHbIE MOJEIIbHBIE MPEICTABIICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX PU3HAKOB U3yYaE€MbIX BEIIECTB U XUMHUECKUX PEAKIIMA.

2) 0a30BbIe HCCJIEI0BATEIbCKHE AeHCTBHS .
BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHil;

q)OpMy.]'II/IpOBaTB ocjan MW 3agad4ru  HUCCICOOBaHMA, HMCIIOJIB30BAaTh IIOCTABJICHHBIC H
CaMOCTOATCIIBHO C(bOpMy.]'II/IPOBaHHBIe BOIIPOCHI B KAYECTBEC MHCTPYMCHTA IMO3HAHUS U OCHOBBI
JUIA (1)OpMI/IpOBaHI/I$I THIIOTE3BI 110 IMMPOBCPKE MPAaBUIIbHOCTU BBICKA3bIBACMBIX Cy‘)KI[GHHfI;

BIIQJICTh HABBIKAMU CaMOCTOSITEJIbHOTO IIJIAHUPOBAHUS M TPOBEICHUS YUYCHHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOaTh 32 XOJOM IPOLecca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro pe3yibTaT, (POPMYIHPOBATH OOOOIEHHUS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEIOBAHUSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOM
pabore;

npuoOpeTaTh OMBIT YUYEHUYECKOW HCCIAEAOBATEIIbCKON M TPOEKTHOM JesATeTbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTh K CaMOCTOSTEIBHOMY TIIOMCKY METOAOB peIleHUs
MPAKTUYECKUX 3374, IPUMEHECHUIO Pa3JIMYHbIX METOJOB ITO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBAThCSI B Pa3IMYHBIX HCTOYHUKAX HHGpopMalMu (HAy4dHO-TIOMYNspHas
JUTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HWHTepHera),
aHaTM3UpOBaTh HMH(DOPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HENTPOTUBOPEYUBOCTH;

GbOopMyIUpPOBaTh 3aMpPOChl M TPUMEHSATH PA3JIMYHBIE METOJIBI TPH TOWUCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOH /7Sl BBIMIOTHEHUS YU€OHBIX 3aj1a4 OMPeAeIEHHOTO THIIA,

HpI/IO6pCTaTL OIIBIT HMCIIOJIb30BAaHMUA I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJOTUH U
Pa3IMYHBIX TIOUCKOBBIX CUCTEM,

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAaNbHYIO (opMy mpescTaBieHus HH(opMaIu (CXeMsbl,
rpaduku, TuarpaMmsl, TaOJUIBL, PUCYHKU U IPYTHUE);

UCTIONIF30BaTh HAYYHBIH S3BIK B KAaueCTBE CpEICTBA MNPH paboTe C XUMHUYECKOU
uH(popMmaruen: MPUMEHATh MEXKIpeAMETHbIC ((DHU3MYecKne W MaTeMaTU4YeCKHe) 3HAKH H
CHUMBOJIBI, (pOopMyIibl, aOOpeBUATYpBI, HOMEHKIIATYPY;



HCIIOJBb30BaTh U Hp606pa3OBBIBaTB 3HaKOBO-CUMBOJIMYCCKHUE CPEACTBA HATTIAAHOCTH.
OBnaaeHne YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM .

3aJ1aBaTh ~ BOINPOCHl IO  CYIIECTBY  OOCyXJaeMOM TeMbl B  XOJe Juaiora
W/WIM JUCKYCCHUHU, BBICKAa3bIBaTh HJIEH, (DOPMYIHpOBaTh CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHU S TIPE/IJIOKEHHOM 3a/1a4H;

BBICTYIIATH C Hpe3eHTaL{H€I>'I PE3YyIbTATOB IO3HAaBaTeIbHOMU ACATCIIbHOCTHU, ITOJYYCHHBIX
CaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBITIOJHEHUH XHMHYECKOTO
IKCIEPUMEHTa, MPAKTUYECKOH pabOThl IO HCCICJOBAHUIO CBOWCTB H3Yy4aeMBbIX BEIIECTB,
peanu3aniu y4eOHOTO MPOEKTa u (dbopMyIIMpoBaTh BBIBOJIBI
10 pe3ysibTaTaM TPOBENEHHBIX HWCCIEAOBAHUA TYTEM COIVIACOBAHUS TO3UIHUH B XOJe
o0cyxeHusI 1 0OMEHAa MHEHUSIMU.

OBjaagenue YHUBEPCAJIBHBIMHA PEryJIITUBHBIMHA JeHCTBUSIMM .

CaMOCTOSITENIbHO IJIAHUPOBAaTh U OCYILECTBJISATh CBOIO IO3HABATEIBHYIO JIE€ATEIbHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npejyiaraéMplii aIrOpuTM JAEUCTBUN IPU BHIIOJHEHUM YYEOHBIX U HCCIIENOBATEIbCKUX 3ajad,
BbIOUpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX PEIICHUS C YUETOM IMOIYYSHHS] HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEaKLUsX;

OCYHICCTBIATL CAMOKOHTPOJIb CBOCHM JCATCIBHOCTH Ha OCHOBE caMoOaHalW3a H
CaMOOILICHKH.

MNPEIMETHBIE PE3YJIBTATHI
[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckast XUMUs» OTPaXkaroT:

c(hOpMUPOBAHHOCTDH MPEJICTABICHUN O XUMHUYECKON COCTABJISIONIECH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUPA, POJIM XUMHUU B MO3HAHUU SIBJICHUH MPUPOJIBI, B (POPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui peleHus
MPAKTUYECKUX 3a7ad M HSKOJIOIMYeCKd OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U
IIPUPOJHOM Cpene;

BIIQJICHUE CHCTEMOW XHMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIINe
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIE 00BEM, YIJEPOAHBIH  CKEJIET,
GyHKIIMOHATBHAS TPYMIMa, pajuKkan, H30MEpHUs, W30MEpPbl, TOMOJIOTHUYECKUN psi, TOMOJIOTH,
YIIEBOIOPOAbI, KHUCIOPOA M a30TCOJIEprKallle COeTUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOSHUSI OPTaHUYECKHUX
BemectB A. M. BytnepoBa, 3akoH COXpaHEHHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUS, JEXKAllUe B OCHOBE MOHHUMAaHUs
MNPUIUHHOCTHU U CUCTCMHOCTH XHUMHUYCCKHUX fIBHeHI/Iﬁ, CbaKTOJ'IOFI/I'-IeCKI/Ie CBE€ACHHUA O CBOﬁCTBaX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM MCIOJIB30BAHUN BAXXHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JCATEITHPHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHI BBISBJIATH XapaKTEPHBIC MPU3HAKU MOHSATHN, YCTAaHABINBATH
WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS TTPU OMTMCAHUM COCTaBa, CTPOEHUS U
MIPEBPALLEHUI OPraHUYECKUX COEIUHECHUM;



c(OpMUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJUKY JJISi COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (pOopMysT OpraHMuYeCcKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEAKIUW, U3rOTaBIMBATh MOJEIN MOJEKYJI OpPTraHUYECKUX BEIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHS,

c(OPMHPOBAHHOCTb YMEHUI yCTaHABJIMBATh MPUHAUIEKHOCTh U3YYEHHBIX OpPraHMYECKUX
BEIIECTB 10 HUX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUMN
(YriaeBofopozbl, KHUCIOPOJ UM a30TCOACpXKALIUE  COCIUHEHMs, BBICOKOMOJIEKYIIPHbIE
COEIMHEHMS), JaBaTb UM Ha3BaHUA 10 cucrematnueckod HoMmeHkiatype (IUPAC), a Ttakxe
IPUBO/IUTh TPUBMAJIbHBIE HAa3BaHMs OTIEJIBHBIX OPraHUYECKUX BELIECTB (ITWJIEH, MPOINMUJIIEH,
alleTUJICH, STHJICHTJIMKONb, TJIMLEPHUH, (eHom, ¢GopMalbAeru, aneTaabAerH, MypaBbHHAS
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, IIIOKO3a, (PPYyKTO3a,
Kpaxma, leJUTI0J103a, TJIUIKH);

c(hOpMUPOBAHHOCTh YMEHHUS ONPENEATh BUIBI XUMHUYECKOMW CBS3M B OPTaHMYECKHX
COeMHEHUSX (OJIMHAPHBIE U KPaTHBIE);

C(i)OpMI/IpOBaHHOCTL YMCHHA IIPUMCHSATDH IIOJIOKCHUA TCOPpUHU CTPOCHHUA OPraHUYCCKUX
Bemects A. M. BYTJ'IepOBa JJIA 00BSACHEHHST 3aBUCHMOCTH CBOWCTB BCIHICCTB OT UX COCTaBa H
CTPOCHMS, 3aKOH COXPaHCHHUA MacCChl BEIICCTB,

c()OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (UIHYCCKUE W
XUMHUYECKHE CBOMCTBA THITMYHBIX MPEICTABUTEIICH Pa3IUYHbBIX KIaCCOB OPraHUYEeCKHX BEICCTB
(MeraH, 3TaH, STWICH, NPONWJICH, aleTWICeH, OyraaueH-1,3, merwiOyramueH-1,3, OeH30.I,
METAHOJI, STAHOJI, STUJICHTIUKOIb, TIUICPUH, (EHOJ, alleTAbICTHI, MypaBbUHAS U YKCYCHas
KHCIIOTHI, TJIOKO3a, Kpaxmall, IeJUTI0I03a, AMHHOYKCYCHAas KHCIIOTa), HWJUIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKIYy HHMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMUMHYECKUX pPEaKIUil C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HWCTOYHHKH YIIEBOJAOPOIHOTO CBHIPHS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M NPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepabOTKH;

c(OpMUPOBAHHOCTh YMEHMHM TNPOBOJAUTH BBIYMCIEHUS [0 XUMHYECKMM YpaBHEHHSIM
(mMacchbl, 00bE€Ma, KONIMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIUU MO H3BECTHHIM
macce, 00béMmy, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BELIECTB
WM NIPOJYKTOB PEaKIun);

c(hOpMUPOBAHHOCTh YMEHUH BIAJCTh CUCTEMOW 3HAHHM 00 OCHOBHBIX METO/aX HAYYHOTO
[0O3HAHUSA, MCIOIb3YEMBIX B XHUMHUHU I[P H3YYEHHM BEIIECTB M XUMHUYECKHUX SBJICHHUM
(HaOmrofieHHe, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XAMHUYECKHUE 3HAHUSA U1l IPUHATHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYALUsIX, CBA3aHHbBIX
C BEIIECTBAMH M UX TPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUW COOJIO/IaTh MpaBWja MOJIH30BAHMS XUMUUYECKOW TOCYIOU U
nabopaTOpHBIM 000PYIOBaHKMEM, a TAK)KE MpaBUiia 0OpaIEHUs C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIIUSMU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB,;

c(OpPMUPOBAHHOCTh YMEHUW TMJAHUPOBATh M BBINONHITh XUMUYECKHUH JKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIIECHA U HU3YYCHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAaKIMM OPraHUYECKUX BEIIECTB, JACHATypauus OElIKOB Npu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEJTKOB) B COOTBETCTBUU C MpPaBHJIAMU TEXHUKHU OE30MaCHOCTU
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npu oOpalleHNH C BEIIEeCTBAMM M JIAOOPATOPHBIM 000OpPYIOBaHHEM, MPEACTABIATh PE3YIbTaThl
XUMHYECKOT0 S3KCIepuMeHTa B (opMe 3amucd YpaBHEHHMH COOTBETCTBYIOIIUX peakuil u
(bopMyHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB,;

c(OPMHPOBAHHOCTh yYMEHHUI KPUTHUECKH AaHAIM3HPOBATH XUMHYECKYIO HH(OpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U ApYyrux);

c(hOpMUPOBAHHOCTh YMEHHMH COOJIOJATh IpaBWjIa JKOJOTHYECKH IeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IENISIX COXPAHCHHSI CBOETO 3/I0POBbSI U
OKpY’Karollel NpUpOHOM Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBUSI HA KUBBIC OPraHU3MBI
ONpEACNEHHBIX OPraHUYECKUX BELIECTB, MOHMMAas cmbica mnokasarens [IJIK, moscHaTre Ha
puMepax CrocoObl YMEHBIIICHHsI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JACHCTBUS HA OPraHU3M
YeJIOBCKA,

JUIA 06yanOIIII/IXC$I C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBbA. YMCHHC ITPHUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHHA BEIIECTB U XUMHUYCCKUX HBJ’IGHI/II;'I;

JUTSI CIICTIBIX Y CJIA0OBHISAIINX OOYJAFOIIUXCS: YMEHHE UCIIOJIB30BATh PEIbe(DHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux Gopmya.

[IpenmeTHble pe3ynbTaThl OcBOeHUsT Kypca «OOmas W HeOpraHWuYecKas XUMHUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XHWMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-
HAayyHOW KapTHUHBI MHpA, POJM XHMHUU B IO3HAHUU SIBICHUU NPUPOJbI, B (OPMUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTH, €€ (YHKIMOHATHLHOM TPAMOTHOCTH, HEOOXOAMMOMW st
PEICHHA TPAKTHYCCKUX 3adad M OKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
310pPOBBIO U IPUPOIHOM CpENE;

BIIQJICHUE CHCTEMOW XMMHUYECKHUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroline
MOHATHUS (XMMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPHUIIATEIHHOCTh, CTEMEHb
OKUCIICHUs, XWUMHYECKass CBsA3b (KOBaJIGHTHAs, WOHHAs, MeETajuIMuecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  peléTka, TUIMBl XUMHYECKHUX  pEeaklMil, pacTBOpP, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconuanuu, mnepuoandeckuii 3akon [I. M. MenneneeBa, 3akoH
COXpPAHEHHUsI MACChl BEUIECTB, 3aKOH COXPAHEHHWS U MNPEBPAILLEHUS SHEPTrUU MPU XUMHUUYECKHX
peaKHI/IZX), 3aKOHOMCPHOCTH, CUMBOJIMYECKHH SI3BIK XUMHH, MHUPOBO33PCHYCCKUEC 3HAHMA,
JeXalue B OCHOBE IMOHMMAaHUS MPUYMHHOCTHU U CHCTEMHOCTH XHUMHUYECKUX SIBJICHHI,
(dakTosornuecKkrue CBeJEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30MacCHOM HCIOIb30BaHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM e TEIILHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTE€PHbIE NMPU3HAKU MOHATHH, YCTaHABIUBATh
UX B3aUMOCBA3b, UCIIOIb30BATh COOTBETCTBYIOIIUE ITOHATUSA IIPU ONKMCAHUM HEOPraHUYECKHUX
BEILECTB U UX IPEBPALIECHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BAaTh XUMHYCCKYIO CHUMBOJIMKY I COCTAaBJICHHUA
dbopMyn BeHIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH, CHUCTEMATHYECKYl0 HOMEHKIATYpPY
(IUPAC) um TpuBHManbpHBIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKHX BEIIECTB (yrapHbId Tas,
YIJIEKUCIIBIA Ta3, aMMUaK, Tali€Has HU3BECTh, HEraméHas HM3BECTh, NMUTHEBAS COJAA, MUPUT U

IPYTHE);
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c(OpMUPOBAHHOCTh YMEHUN ONPEENSITh BAJIEHTHOCTD U CTENIEHb OKHCIECHUS XUMHUUYECKUX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOrO COCTaBa, BUJl XUMHUECKOH CBSI3M (KOBaJCHTHAsI, HIOHHAs,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUMHEHMSIX, TUIl KPUCTAJIMYECKOH PEIIETKM KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METAaJUIMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHMH;

c(OpPMUPOBAHHOCTh YMECHHI YCTAaHABIUBATH MPUHAJICKHOCTh HEOPTraHUUECKUX BEIICCTB
[0 MX COCTaBY K OINpeAeNEHHOMY KIIAacCy/TpyIIe CoeIuHEeHUN (pOCThie BEellecTBa — METAJLIbI U
HEMETaJLIbl, OKCH/Ibl, OCHOBAHUS, KUCJIOThI, aM(pOTEPHBIC TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh ~YMEHHUH pPAaCKphIBaTh CMBICHT MEpHOAMYEcKoro 3akoHa [Jl.
. MenzneneeBa # JAEMOHCTPHPOBAaTh €ro CHCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO |
IPOTHOCTUYECKYIO (YHKIINH,

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE  aTOMOB
XUMHUYECKHUX 3JieMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XUMUYECKUX 3JieMeHTOB [l
W. MenzeneeBa, MCHOJb3Ys TOHATHS «S-, P-, O-37€KTpOHHBIE OpOUTAINY, «IHEPreTUUYECKHUE
ypOBHI/I)), 06’[)$ICH$[TI) 3aKOHOMepHOCTI/I NU3MCHCHUS CBOfICTB XUMHUYCCKUX DJJIECMCHTOB MU HX
COeIMHEHUN 1o mnepuojam u rpynmnam llepuoanyeckoil cucteMbl XMMUYECKUX 3JeMeHTOB /1.
H. Menneneena,

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATDH) OOIIME XUMHUUECKIE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3TUYHBIX KIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE T€HETHUECKOMN
CBSI3M MEXJy HEOPTaHHMYECKUMHU BEIIECTBAMU C IOMOIIBIO YPaBHEHHH COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XMUMHUECKHUE PEAKIUH MO Pa3IHYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupymrolIrux BEHIECTB, TEIIOBOMY 3h(}EKTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YIaCTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTABIISITh YPABHEHUS PEAKIIUN Pa3NUYHBIX TUIIOB, MOJHBIE
U COKpalEHHbIC YpaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAasl yCIOBHS, MPU KOTOPBIX ITH
pEaAKIHUH UAYT OO KOHIIA;

c(OpMHUPOBAHHOCTh YMEHHM MPOBOJUTH pEAKIUHU, MOATBEPIKIAIONINE KayeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATh OIBITHBIM IIyTEM HWOHBI,
IIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTAaHMYECKUX BEILIECTB,;

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaKIuii MoCPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OaaHca dTUX PEeaKIluii;

c(OpPMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIMH OT
pa3iauyYHbBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(hOopMUPOBAHHOCTh YMEHHI XapaKTePHU30BaTh XUMHUUECKHE TPOIECCHI, JIEKAIINE B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHl, aMMHaka, a Takke C(HOpPMUPOBAHHOCTh
MPEACTABICHU 00 OOMIMX HAYYHBIX MPHUHIIAINAX W SKOJOTUUYECKHX MPOOJIEeMax XUMHUYECKOTO
MPOU3BOICTBA,

c(OPMHPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHUCICHUS C HUCIHOJIB30BAHUEM TTOHATHA
«MaccoBasi JI0Js BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B HpPU XHUMHYECKHX
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PEaKIusAX, MacChl BEIIECTBA WM 00BhEMA ra30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAacTBYIOIIMX B PEaKIMU BEIIECTB, TEIIOBOro 3¢ @dexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAIICHHS U COXPAHEHUS YDHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHUI COOIIOIATh MpaBWIa MOJb30BAHUS XUMUYECKOU MOCYION H
1ab0opaToOpHBIM 000pYIOBaHUEM, a TaKXKe MpaBuiia oOpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBIITOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB,;

C(l)OpMI/IpOBaHHOCTb YMGHI/If/’I IJIAaHUPOBATh U BBIIIOJIHATH XUMHYCCKHIH SKCIICPUMCHT
(pa3nmoXkeHne TEpOKCHIa BOJOpPOJAa B NPUCYTCTBUHM KAaTalU3aTopa, OIPEICIICHHE Cpellbl
pPacTBOPOB BEUIECTB C MMOMOIIBIO YHUBEPCATHHOTO HHIUKATOPA, BIMSIHUE PA3IMYHBIX (PAaKTOPOB
Ha CKOPOCTh XMMHYECKOW PpEaKIHH, PeaKUUH HMOHHOTO OOMEHA, KayeCTBEHHbBIC PEaKIHH Ha
cynb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3amad 1o TemaM «Metamsl» u  «Hemeramibl») B COOTBETCTBHHU C INPABWIAMH TEXHUKHU
0€30MacHOCTH NpU 0OpallleHNH ¢ BELECTBAMH U JIaDOpaTOPHBIM 000PYI0BaHUEM, NPEACTABIATh
pe3yJbTaThl XMMHUYECKOTO SKCIEepHMEHTa B (hopMe 3amucH YpaBHEHHUH COOTBETCTBYIOIINX
peaximii u GOopMyIMPOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB,;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3MPOBATH XUMHYECKYIO HH(OpPMAIHIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHMKanuu, WHTepHET u

JPYTHX);

c(OpMUPOBAHHOCTh YMEHUN COONIOAATh IMpaBWJIa HKOJOTMYECKU LEeIeco00pa3HOro
MOBEJICHUsI B OBITY M TPYAOBOM JESATEIBHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/0POBbS U
OKpYKarollle NPUPOJHOM Cpelbl, OCO3HABATh OIACHOCTH BO3JCHCTBUS HA KUBBIE OPraHU3MBI
onpeNeNEHHBIX BEIIECTB, MOHUMAasi cMbica nokasarens [1JIK, mosicHsaTe Ha mpuMepax crocoObl
YMEHBIIEHUS U NPEIOTBPALLEHUS UX BPEAHOIO BO3JACHCTBUS HAa OPraHU3M YEJIOBEKA,;

JJIsA 06yqafonmxc>1 C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBBA: YMCHHUC IIPHUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HAHHA BEIIECTB U XUMHUYCCKUX SIBJ'IGHI/II\/'I;

JUTSL CIIENBIX U CJIA0OBUAALIMX 00YYarOIIUXCS: YMEHHUE UCII0JIb30BATh PENbe(HO-TOUEUHYIO
cucremy o0o3HaueHuii JI. bpaiins 115 3anucu XuMu4eckux Gopmya.

DopmMupyeMble KOMIETEHIIUN:

OK 10. Hcnonw3oBaTb B NpodECCHOHATBHON JAEATEIBHOCTH YMEHUS M 3HaHUS,
MOJIyYeHHbIe OOy4YalolIMMUCA B XOJE€ OCBOEHHUS Y4YEOHBIX IPEIMETOB B COOTBETCTBUU C
denepaabHBIM  TOCYIApCTBEHHBIM  00Opa3oBaTeIbHBIM  CTaHJAPTOM  CpelHero  oOIIero
o0Opa3oBaHwUs.

1.4. PekoMeHayemMoO€e KOJMYECTBO YACOB HA OCBOEHHE NMPOrpaMMbI NMpeaMeTa BKJIOYAeT
Yyackl:

O06mwem paboueit mporpaMmser — 72 Jaca

B ToM uucne:

- JICKITUU ¥ YpOKH — 36 Jacos

- camocTosATeNbHas paboTa — 36 yacoB
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITIPEAMETA
2.1. O6beM y4eOHOro nmpeaMeTa U BUAbI yueOHOH padoThI

Bun yuebHoli paboThl

O0BEM 4acoB

O0bem padoyeii nporpaMmsl

72

B TOM 4YHCJIC YacChl.

- 00s13aTeNBbHOM YacTu 00pa30BaTeIbHON MPOTPAMMBI 72
- BApUATUBHOM YacTu 00pa30BaTEIbHON POrPaMMBI 0
YueOHasi Harpy3Kka oGy4varouierocsi B padore ¢ npenojasaresem | 36
(Bcero)
B TOM YHCJIE:
- TCOPETUYCCKHEC U MPAKTHUCCKUE 3aHATHUS (JICKIHH, YPOKH) 27
- IpohecCHOHAIbHO OPHEHTUPOBAHHBIE 3aHATHS -
- KOHTPOJIbHBIE PA0OTHI 4
- MPaKTHYECKUEe pabOThI 5
CamocrosiTesibHas padoTa o0yuyawuerocs (Bcero) 36
B TOM YHCJIC:
- caMOCTOsATeNIbHAsI pab0Ta HaJl KypcOBOM paboToi (IPOEKTOM) -
- BBITIOJTHEHUE WH]IMBHTyaJIbHOTO IPOCKTA -
- UHBIC BUJIBI CAMOCTOSITEIILHON pabOThI 36

HUrorosas arrecrauus B popme nuddepeHunpoBaHHOrO 3a4eTa Bo 4 cemecTpe
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2.2. Conep:xanue y4eOHOIro npeameTa

OPITAHUYECKASA XUMUA
Teopernyeckne OCHOBbI OPraHU4YeCcKOH XUMHHU

IIpeamer OpraHUYeCKOn XUMUHU: eé BO3HUKHOBEHHE, pasBuTHE u 3HAYCHUE
B IIOJIyUEHUHU HOBBIX BEIIECTB M MarepuayoB. Teopus CTpoeHUs opraHudeckux coenuHeHuil A. M. byriepoBa, €€ OCHOBHBIE IOJIOKECHHUS.
CrtpykTypHbIEe (POPMYJIBI OPraHUYECKUX BELIECTB. ['omMoorus, usomMepusi. XUMHYECKask CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHApHbBIE U
KpaTHBIE CBSI3H.

Hpe,I[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(bI/IKaHI/II/I OpraHN4YC€CKHUX BCHICCTB. HOMCHKHaTypa OpPraHu4CCKux COCTMHEHUM (CI/ICTCMaTI/I‘ICCKaH) u
TPHUBHAJIBbHBIC HAa3BaAHUA BaKHEHIITNX HpeHCTaBHTeHCﬁ KJIaCCOB OPraHU4YCCKUX BCUICCTB.

OKCIIEpUMEHTAJIbHBIC METOJIbI HM3YYEHHSI BEISCTB M HMX HpPEBpalllcHHH: O3HAKOMJICHHUE C O6p33HaMI/I OpPraHu4CCKuXx BCLICCTB H
MarcprajiaMi Ha UX OCHOBE, MOJACIMPOBAHHUEC MOJICKYJT OPraHUYCCKUX BCIICCTB, Ha6J'IIO)1€HI/I€ U OMMCaHWEC NJCMOHCTPAIIMOHHLIX OIBITOB IIO
MMPEBPAIICHUIO OPIraHUYCCKUX BCIICCTB IIPpHU HAIrpCBaHUHA (HHaBHCHI/Ie, 06YFJ'II/IB3.HI/IC n I‘OpeHI/Ie).

Yraesoaopoabl

Ankansbl: cocTaB 1 CTPOCHUC, TOMOJIOTUYECKHUI pAA. MeTtaH u 3TaH — HpOCTeI\/'IIJ_II/Ie MMPpEACTAaBUTCIIN AJIKAHOB! (1)I/I3I/I‘-ICCKI/IG U XUMHUYCCKHUC
CBOMCTBA (peaKI_II/II/I 3aMCIICHHUA U I‘OpeHI/Iﬂ), HaxXOXJCHUC B IIPUPOAC, MMOJTYUCHHUEC U IPUMCHCHUC.

ANKeHbI: cocTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUIIeH u MPOIMUJICH — HpOCTCﬁMHC MMPEACTAaBUTCIIN AJIKCHOB: (I)I/IBI/I‘{CCKI/IC n
XHMHYSCKHE CBOMCTBA (peaKHI/II/I TUAPHUPOBAHUSA, TAJIOTCHUPOBAHUSA, TUApATAllUA, OKUCICHUA U HOJ'II/IMepI/ISaHI/II/I), IMMOJIYYCHHE U ITPUMCHCHHUC.

Ankanuensl: OyramueH-1,3 u metwnOyranueH-1,3: cTpoeHHe, BaKHEHININE XWMHUYECKHE CBOWCTBA (peakius IMOJMMEpU3aIun).
[TonyyeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U 0OCOOCHHOCTH CTPOCHUA, TOMOJIOTUYECKHUI pAA. AI_ICTI/IJ'ICH - HpOCTCI\/'IIJ_II/II\/'I NpEACTAaBUTCIIb AJIKHWHOB: COCTaB, CTPOCHHUC,
(I)I/IBI/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA (peaKI_II/II/I THAPUPOBAHUSA, TAJIOTCHUPOBAHUS, THApPATAlUH, TOpCHI/IH), MOJIY4YCHHEC U [IPUMCHCHUC.
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Apenbl. benzoun: cocraB, cTpoeHue, pu3NYECKUEe U XMMHYECKHE CBOMICTBA (peaklMH raJloreHUPOBaHUS M HUTPOBAHMUSA), MOIYUYCHUE U
npuMeHnenue. Tonyon: cocmas, cmpoenue, usuyeckue u XumuyecKue C80UCMea (peakyuu 2aio2eHupo8aHus U HUMPOBAHUs), NOJYUEHUe U
npumenenue. TOKCUYHOCTb apeHOB. I 'eHeTnUecKas CBsI3b MEX/y YIJIEBOAOPOIaMU, IPUHAAIEKAILMMH K PA3JIMYHBIM KJIaccaM.

[TpupoaHble MCTOYHUKHU YrieBogoponoB. [Ipuponubiii ra3 u nomyTtHble HedTsHbie ra3sl. Hedtp m e€ mpoucxoxnaenue. CrocoObl
nepepadoTKU HePTU: NEeperoHKa, KPeKUHI (TepMHUUYECKHH, KaTaluTHUueckui), nuponaus. [IpoaykTel nepepaboTku HeTH, UX NPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOIYKTHI €ro NepepadoTKH.

3KCHCDI/IM€HT2UII>HI>IC METOJABI M3YYCHHUA BCHICCTB M HMX HDGBDaHIGHI/If/'II O3HAaKOMJICHHUEC C 06pa3uaMI/1 mIacTMacc, KaydykoB U PE3UHBEI,
KOJICKIINH ((HG(I)TB» n ((yFOJ'IB)), MOACIINPOBAHUEC MOJICKYII YIJICBOAOPOAOB U I'aJIOTCHOIIPOU3BOAHBIX, ITPOBCACHUC HDaKTHqCCKOﬁ Da6OTLI:
IMOJIYYCHHC 3THJICHA U U3YUCHHUEC €TO CBOMCTB.

PacuérHbie 3a1a4u.

Bbruucnenuss mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WM HPOAYKTa peakiUH I10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELECTB WIN IPOAYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTHI. METaHON M 3TAHON: CTPOECHME, (PU3MUYECKHE M XMMHMUYECKHE CBOMCTBA (pEeakIMH C aKTUBHBIMU
MeTaJlJIaMH, raJloreHOBOAOPOIaMH, TOpEeHNE), MpUuMeHeHue. BoiopoaHbie CBA3M MEXy MOJIEKyJIaMu CUPTOB. JleficTBUE MeTaHOIa U 3TaHOoJIa
Ha OpPraHu3M YEJIOBEKA.

MHOroaToOMHBI€ CIUPTHI. DTHIEHTJIUKOIb U TJMIEPHH: CTpOeHHe, (U3MYEeCKHe M XMMUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO
HIEJIOYHBIMHM METajlJlaMi, KaUeCTBEHHAas peakusi Ha MHOTOATOMHBIE CIUPTHI). JleficTBue Ha opraHusM yenoBeka. [IpumeHeHue riuuepuHa u
STUJICHIJIUKOJIS.

deHou: CTPOCHUC MOJICKYIJIbI, (bI/ISI/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA. TOKCUYHOCTD (bCHOJ'Ia. HpI/IMeHCHI/Ie (I)CHOJ'Ia.

AJIBI[CTI/II[BI " KenioHul. d)opMaan(eerL, alieTaJIbACTHU/: CTPOCHUC, (I)I/ISI/I‘-ICCKI/IC U XHMHUYECKHE CBOMCTBa (peaKI_[I/II/I OKHCJICHUA H
BOCCTAaHOBJICHH A, KAUCCTBCHHBIC peaKL[I/II/I), MOJIY4YCHHUEC U ITPUMCHCHUC.
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OI[HOOCHOBHBIG MpEaACIbHBIC Kap6OHOBBIe KHCJIOTHI. MypaBI)I/IHaH N YKCYCHasA KHUCJIOTBI: CTPOCHHE, (bI/ISI/I‘IeCKI/Ie 1 XMMHYECKHE CBOMCTBA
(CBOﬁCTBa, O6H_[I/Ie IJI1 KJIacCa KHCJIOT, pCaknus 3TepI/I(1)I/IKaHI/II/I), IMOJIYYCHHUE W IIPHUMCHCHUC. CTeapI/IHOBaH N OJICMHOBasi KHCJIOTBI KaK
NpEaACTaBUTCIIN BBICHINX Kap6OHOBBIX KHUCIOT. Mbla KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JeiicTBHe.

CrnoxHble 3HUPBI KaK MPOU3BOJIHBIE KApOOHOBBIX KUCIOT. ['aponn3 cnoxubIX 3¢upos. XKupsel. ['unponus xupos. [IpuMmenenue xupos.
bronoruueckas posib JKUPOB.

VYraeBozpl: cocTaB, Kiaccu(ukauus yrieBoaoB (MOHO-, TU- M Hojucaxapuiabl). ['roko3a — mpocTeimmii MoHOcaxapua: 0COOEHHOCTH
CTPOCHUSI MOJIEKYJIbI, (U3NYECKHNE M XUMHUECKUE CBOICTBa (B3ammoeiicTBue ¢ ruapokcuaom mean(ll), okucieHne aMMuadHbIM PacTBOPOM
okcuna cepebdpa(l), BocctaHoBieHue, OpoXeHHE TIIIOKO3bl), HAXOXJIEHHE B HpPUPOZE, NMpUMEHEeHHe, Ouojoruuyeckass posib. POTOCHHTES.
®pyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxmai u neironosa kak npupossle nosmmepsl. CTpoeHue kpaxmaia U HeJuTo103bl. @U3ndeckne 1 XUMHUYECKUE CBOMCTBA Kpaxmasa
(ruaposn3, KaueCTBEHHAs! PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB M MX NPEBpAIICHUN: MpOBEACHHUE, HAOIIOJACHUE M ONHUCAHUE JEMOHCTPAILIMOHHBIX
OTIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKI[UM OJHOATOMHBIX CITUPTOB (OKUCIeHHEe 3TaHona okcuaoM Meau(Il)), MHOroaTOMHBIX CLIMPTOB
(B3aumoselicTBue riuuepuHa ¢ rugpokcuom meau(ll)), anbrernnoB (oKMciaeHHe aMMHauHbIM pacTBOpoM okcuja cepedpa(l) u ruapokcuom
menu(Il), B3anmosieiicTBue Kpaxmala ¢ H0JI0OM), TPOBEJCHNUE MPAKTUUYECKOI pabOThI: CBOICTBA pacTBOpa YKCYCHOM KUCIIOTHI.

PacuérHble 3a/1a4un.

Brruncnenus mo YpaBHCHUIO XUMHYECKOMN pCaKknumn (MaCCH, 06’LéMa, KOJIMYCCTBA HCXOAHOI'0O BCHICCTBA HJIM IMPOAYKTA PCAKIUU I10
N3BCCTHBIM MaAcCCE, O6’béMy, KOJIMYCCTBY OAHOI'O U3 UCXOAHBIX BCIICCTB UJIM MTPOAYKTOB peaKLII/II/I).

A30Tcozlep>1<amne OpTaHU4YCCKUC COCIUHCHUS.

AMUHOKHUCIOTH Kak amM(oTepHble OpraHudeckue coequHeHus. Du3nveckre M XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha TMpUMepe
rmrHa). bruomornueckoe 3HaueHNE aMUHOKUCTOT. [lenTumb.

benky xak mpupoJiHbIE BBICOKOMOJIEKYNSpHBIE coequHeHHs. [lepBuuHas, BTOpHYHAs M TPETUYHas CTPYKTypa OeiKoB. XHUMHUYECKHE
CBOMCTBa O€JIKOB: TMJPOJIN3, JCHATYpalLlUs, KAUECTBCHHbBIE PEAKIIMM Ha OCJIKHU.
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OKCIIEpUMEHTAJIbHBIC METOJIBI M3YYCHHS BEHISCTB M HMX HPEBPAIICHHI: Ha6J'II-OI[eHI/Ie U OIIMCAaHUC JEMOHCTPAIMOHHBIX OIIBITOB:
JACHaTypauusa 0enIKoB IIpU Harp€BaHMuu, IBCTHBIC PCAKIINHN 0eIKoB.

BbicokomosiekyasipHbIe COeJUHEHHS

OCHOBHBIC TTOHATHS XHMHHU BBICOKOMOIJICKYJIAPHBIX CO@HHHCHHﬁI MOHOMEp, IMOJIHUMEP, CTPYKTYPHOC 3BC€HO, CTCIICHb ITOJIMMCEpHU3alUU,
CpCaHAA MOJICKYJIApHAA Macca. OcHOBHEIC MCTO/bl CUHTC3a BBICOKOMOJICKYJIAPHBIX COCIUHCHUIN — noJimMepus3anusa U NOJIMKOHACHCALUA.

3KCH€DI/IM€HT2UII>HI>I€ METOJAbI M3YYCHHA BCHICCTB MU HX HDGBDameHHﬁI O3HAaKOMJICHHUE C 06pa3uaM1/1 IPpHUPOAHBIX W HMCKYCCTBCHHBIX
BOJIOKOH, ITJIACTMACC, Kay4YKOB.

MexnopeIMeTHBIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBA3€M NMpU M3y4EeHUM opraHumdeckod xumuu B 10 Kiacce OCYyLIECTBIISIETCS Yepe3 HCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK W TMOHATUH, SIBIAIOLIMXCS CHUCTEMHBIMU JJISl OTHEJNbHBIX NPEJAMETOB €CTECTBEHHO-HAyYHOI'O
LUKJIA.

OO0me ecTeCTBEHHO-HAYYHbIC TOHSTHS: SBJICHHE, Hay4YHbId (haKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHaJIW3, CHUHTE3, Kiaccu(ukamus,
MEePUOIUYHOCTH, HAOJIOIEHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJICTTHPOBAHUE.

®dusnka: Marepusi, DHEPrusi, Macca, aroM, JJIEKTPOH, MOJIEKYyJa, DHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €IUHULIBI UX H3MEPEHHUS.

Buonorus: xnerka, opranusm, 6uocdepa, oOMeH BelIECTB B OpraHuszMe, (HOTOCHMHTE3, OMOJIOTMYECKH aKTHBHbBIE BellecTBa (OENKH,
YTJIEBOJIbI, )KUPbI, PEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MTOPOJIBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTIITUBO, PECYPCHI.

TexHomorus: IMUIICBBIC MPOAYKTBI, OCHOBBI PAlIMOHAJILHOTO ITUTAHUA, MOIOIIIUC CPCACTBA, JICKAPCTBCHHLIC 1 KOCMCTUYCCKUC IIPCIIapaThl,
MaTC€pHraJIbl U3 UICKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

OBIIAA U HEOPTAHUYECKAS XUMMUAA

Teoperuvyeckue OCHOBbI XUMHHU
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XUMHYECKUH 3JIeMEHT. AToM. SIiapo aroma, M30TOIbBl. DJIEKTPOHHAs 000JI0YKa. DHEPreTHYeCKHe YpPOBHH, MOMYPOBHU. ATOMHBIC
opbuTtanu, s-, p-, d- anmemenThl. OCOOCHHOCTH PACIPEICICHHsI YICKTPOHOB M0 OPOUTAIIAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHas! KOH(DUTYpaLKs aTOMOB.

[Tepuoauueckuii 3akoH u Ilepumonuyeckas cucrema xumuyeckux sneMeHToB [l. M. MenneneeBa. CBsi3p NEpHOAMYECKOrO 3aKOHA U
Ilepuoanueckoit cucteMbl xumudeckux syemeHToB JI. WM. MenaeneeBa ¢ COBpPEMEHHOM TeOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MCHEHHUS CBONCTB XMMHUYECKUX 3JIEMEHTOB M OOpa3yeMbIX WUMHU NIPOCTBHIX M CIIOKHBIX BEIIECTB MO TpyHnaM M TepuoaaM. 3HAuCHUE
MEPUOIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

CtpoeHue BemniecTBa. XUMUYECKasi CBsA3b. BUAbI XUMUYECKOU CBsI3U (KOBAJICHTHAs HEMOJSPHAsl U MOJISIpHAsl, HOHHAs, METAJUTMUECKas).
Mexaau3mMbl 00pa30BaHMsI KOBAJICHTHOW XWMHUYECKOW CBsi3M (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN). BomopomHas cBsi3b. BajaeHTHOCTB.

SHGKTpOOTpI/IHaTeHBHOCTB. CreneHb OKHCICHUA. IOHBI: KATHOHBI M aHHOHEI,

BemecTBa MOJICKYIIPHOI'O U HEMOJICKYJIIPHOI'O CTPOCHUA. 3aKOH MOCTOSHCTBA COCTaBa BelecTBa. THIIbI KpUCTAJUIMICCKUX peI_HéTOK.
3aBHCUMOCTH CBOMCTBA BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘lGCKOﬁ peIJ_IéTKI/I.

ITonsaTue o AUCIICPCHBIX CUCTCMAX. HcTtuHHBIE U KOJNIOMIHBIE pacTBOPHI. MaccoBas 1071 BEIllecTBa B pacTBoOpE.

KJ'IaCCI/I(l)I/IKaI_[I/IH HEOPTaHNUYCCKUX COECTUHEHUH. HOMCHKJ'IaTypa HCOPTraHNUYCCKUX BCIICCTB. I'enetnyeckas CBS3b HEOPTaHNYCCKUX
BCIICCTB, MPUHAAJICIKAIIWX K pa3JIMIHBIM KJIaCCaM.

Xumunyeckas peakuus. Knaccuukanus XMMHUUECKUX peakUil B HEOPraHMYECKOH M OpraHMYecKOM XUMHH. 3aKOH COXPaHEHUS MacChl
BEILIECTB, 3AKOH COXPAHEHUS U IPEBPALLECHUS SHEPTUH P XUMUYECKUX PEAKIUSAX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3IMuHbIX (pakTopoB. OOpaTUMBbIE peakIuu. XUMUUYecKoe paBHOBecHe. DaKTOPbI, BIUSIOIINE
Ha COCTOsIHME XuMuyeckoro pasHosecus. [Ipunmun Jle [larense.

SJICKTpOJII/ITI/ILIeCKa}I JUCCconuranus. CubHBIC U cla0bie SJICKTPOJINUTHI. CpeL[a BOJOHBIX PaCTBOPOB BCUICCTB: KHUCJIIAA, HeﬁTpaﬂBHa}I,
mIeJI049YHas.

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC PpEaKIuu.

SKCHCDI/IMGHT&HBHLIG MCTOAbI M3YUCHH BCINCCTB U HUX HDCBDaH_IeHI/II\/’II IICMOHCTpaL[I/I}I T3.6JII/II_I «Hepnozmqecxaﬂ cucreMa XMMHNUYCCKUX
3JIEMEHTOB J1. H. MenneneeBay, M3y4YCHHE MoJeen KPHUCTAJUIMYECKUX PELIETOK, HaOJIFOEHUE
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U OIMCaHHE JEeMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (Pa3yIoKEHHE MEPOKCHIA BOAOPOAA B MPUCYTCTBUU KAaTalIM3aTOpa, OMpEesCHIE
Cpelbl PacTBOPOB BEIIECTB C MOMOIIbIO YHHBEPCAIBHOTO HHAMKATOPA, PEAKIMd HOHHOTO OOMEHAa), MPOBEACHHE MPAKTH4YECKOW padOThI
«BnusiHrE pa3nuUHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON PEeaKIIHm».

PacuérHble 3a1a4u.

Pacu€Tpl M0 ypaBHEHHSIM XUMHYECKHUX PEAKUUH, B TOM YHUCIE TEPMOXUMHUYECKUE PACUYETHI, PACUYETHI C HCIOJIb30BAHUEM IOHATHUS
«MacCcoBast 10JIS BEIIECTBAY.

Heopranuueckasi xumusi

Hewmerannsi. Tlonoxxenne nemeramio B [lepuoanueckoii cucteme xumudeckux sinemeHToB [[. . MenneneeBa u 0COOEHHOCTU CTPOCHUS
aToMoB. Ou3nUeckre CBONCTBA HEMETAUIOB. AJIJIOTPOINHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriepoaa).

XVMUYECKUE CBOICTBA BaXKHEHUIIINX HEMETAIUIOB (TaJIOT€HOB, CEphI, a30Ta, Gocdopa, yriaepoaa U KpeMHUs) U UX COeTUHEHHI (OKCHUIOB,
KHCIIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COECIUHEHUN.
Mertamnsl. [lonoxenne meramioB B [lepumomudeckoii cucremMe xumudeckux snemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTpOEHUS
JMEKTPOHHBIX 000J04YeK aTtoMoB MerauioB. OOmme ¢usnueckue cpoiicTBa MeTaysioB. CIlaBbl METAIOB. DJIEKTPOXUMHUYECKHM psif

HaprI)KeHI/Iﬁ MCTAJIJIOB.

XVUMUYECKUE CBOWMCTBA BAXKHEHIIUX METAJUIOB (HATpUM, Kalwii, KaubI[Mi, MarHui, amlOMUHUHN, IIMHK, XpPOM, >KEIe30, MeIb) M HX
COCTUHEHUN.

O61ue criocoObl noay4yeHus: MeTajuioB. [IpuMeHeHrne MeTanioB B ObITY U TEXHHKE.

OKcliepUMEeHTAIbHbIE METOJIbl M3YYEHHs] BELIeCTB W WX NpPEBpalleHUH: H3ydeHHe KOJUIeKIMH «MeTalmasl U CIUIaBbl», 00paslioB
HEMETAJIJIOB, PellieHne IKCIIEPUMEHTaIbHBIX 3a7a4, HaOMI0JeHNE U ONMCaHUE IEMOHCTPAIIMOHHBIX U JaOOPAaTOPHBIX OIBITOB (B3aUMOJECTBHE
TUIPOKCHUIA ATFOMUHUS C paCTBOPaMH KUCIIOT U LIEJIOYEH, KAYECTBEHHBIE PEAKIIMU HA KATHOHBI METAJIJIOB).

PacuéTtHble 3a1a4n.
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PacuéTer Macchl BCHICCTBA HUJIN 00BEMa rasoB I10 HU3BCCTHOMY KOJIMYECTBY BEIICCTBA, MACCC HJIN O6”béMy OJIHOI'O U3 Y4YAaCTBYHOIIHMX B
p€aKknuu BEMIECTB, paC‘IéTBI MaCChbI (O6’béMa, KOJIN4YCCTBaA BeH_IeCTBa) IMPOAYKTOB pC€aKIun, €CJIM OAHO U3 BCHICCTB UMECT IIPHUMECH.

XuMHA ¥ KU3HD

Ponp xuMmuu B o0ecrieueHUH BKOHOFHHGCKOﬁ, SHCPFGTHHGCKOﬁ u HHH.[CBOﬁ 6630HaCHOCTI/I, Pa3sBUTHU MEAWULIMHBI. [Tousarue o Hay4HbIX
METOJaX IMO3HaHWA BCIICCTB U XUMHYCCKHUX peaKI_II/If/’I.

HpeIlCTaBJIeHI/IH 00 O6IIII/IX HAaY4YHBIX IIPUHIUIIAX IMPOMBIIIJICHHOI'O ITOJIYYCHUA BaKHEHIITNX BCIICCTB.

YenoBek B MHUPEC BCUICCTB MU MATCpHUAJIOB: Ba)KHEHIIIHE CTPOUTCIIbHBIC MATCPUAJIbl, KOHCTPYKIIMOHHBIC MATCpUAJIbl, KPACKH, CTCKIIO,
K€paMuKa, MaTCpUuaJibl AJId 3JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUEC U MUHCPAJIbHBIC yz[06peHI/1$1.

XUMUS ¥ 37I0pOBbE YEJIOBEKA: MPaBUiIa UCTIOIH30BAHUS JICKAPCTBEHHBIX MPENapaToB, MpaBuiia 0€30MacHOr0 MCIOIb30BaHMS TIPEIapaToB
OBITOBOM XUMHUHU

B IOBCEHEBHOMU KU3HU.

MexnopeaIMeTHBIE CBA3H.

Peanmaunﬂ MCKIPECIMETHBIX CBs3EM npru HU3YUYCHUU O6H_ICI>'I u HeOpFaHI/I‘ICCKOﬁ xumun B 11 kmacce OCYHICCTBJIISACTCA UYCPE3
HCIIOJIB30BaHHUEC KakK O6HII/IX €CTCCTBCHHO-HAYUYHBIX HOH?ITI/If/i, TaKk " HOHSITI/II\/'I, ABJIAIOIUXCA CUCTEMHBIMU JIA OTACIBHBIX TPCIAMETOB
C€CTCCTBCHHO-HAYYHOI'O TUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAy4YHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIU3, CUHTE3, KJIacCU(UKAINS, TTIEPUOTUIHOCTD,
HaOJII0ZICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, SIBJICHUE.

®dusuKa: Marepusi, YHEPrusi, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PATUOAKTUBHOCTb, MOJIEKYJA, YHEPTETUUECKHI
YPOBEHB, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PHU3NUECKHE BEIMUYMHBI M €IMHUIIBI UX U3MEPEHUs, CKOPOCTh.

buonorus: kieTka, opraHusM, SKocucTema, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI, BUTAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIIUBO, PECYPCHI.
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TexHoyorus: XuMHYECKas INPOMBIINIJIECHHOCTh, MCTAJUIYpIrus, ITPOU3BOACTBO CTPOUTCIBHBIX MAaTCpUajioB, CEIIbCKOX 03I CTBEHHOE
IIPONU3BOACTBO, IHIIECBAsA IIPOMBIIICHHOCTD, (bapMaI_[CBTI/ILIeCKaﬂ IIPOMBIIIJICHHOCThb, IPOU3BOACTBO KOCMETHYCCKHUX IIPCIiapaToB,
MMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIJICHHOCTh, HAHOTCXHOJIOTHUH.
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2.3. TemaTnuyeckoe MJIaHUPOBAHUE
36 yacoB+364acos c¢/p

TEMATHYECKOE IINTAHUPOBAHHUE

KosmuectBo
Ne ni/nn HaumenoBaHue pa3/iejioB M TeM NPOrPaMMbI 4acoB DIeKTpomiiLIe (HppoBLIe)
o0pa3oBaTebHbIE PECYPChI
Bcero
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH
11 [Ipenmer oprannveckoit xumun. Teopus cTpoeHuUs 1 https://resh.edu.ru/subject/29/10,
opranuyeckux coenunenuii A. M. bytieposa https://chem-ege.sdamgia.ru/
Hroro no pazneny 1
CamocTtosTrenbHas pabota: Pewenue 3adanuii u3 yueonuxa, oazet OUIIU, 1
coam EI'D
Paznes 2. Yriesogopoasbl
51 TIpefeTbHbIE YITIeBOOPOE — ATKAHEL 1 https://resh.edu.ru/subjgct/Z9/10,
https://chem-ege.sdamgia.ru/
29 HenpenenbHbIe YIIIEBOIOPOIBI: ATKSHBI, aTKAHNCHBI, 4 https://resh.edu.ru/subject/29/10,
AJIKMHbBI https://chem-ege.sdamgia.ru/
53 ApOMATIIECKHE YITIEBOTOPOEL 1 https://resh.edu.ru/subjgct/Z9/10,
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/
Hroro no pazgeny 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

Pazpnen 3. Kuciiopoacoaep:xaniue opranniecKkue coeJuHeHnst
31 Crinprs, Deron 1 https://resh.edu.ru/subjch29/10,
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

Pa3nen 4. Asorconepskamue OpraHu4ecKue cCoeJHHEeHH

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

4.1 AMUHBI. AMAHOKHUCIIOTEL. benku 2 ]
https://chem-ege.sdamgia.ru/

Hroro mo pazueny 2

Pasnea 5. BoicokoMoJIeKyJISIpHBIE COCIMHEHUSI

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

5.1 IT K .B 1
MACTMACCRL. RAyHyKH. BOJIOKHa https://chem-ege.sdamgia.ru/

Hroro no pazgeny il


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

Ne ni/m HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl

KoauuecTBO
4acoB

Bcero

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTejibHbIE PeCypChI

Pa3nen 6. TeopeTruueckue 0CHOBBI XUMHU

Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH U

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

1.1 Ilepuonuueckas cucreMa XuMA4EeCKUX 3eMeHTOB [[. 1. 1 https://chem-ege.sdamgia.ru/
Menneneena
https://resh.edu.ru/subject/29/11/,
1.2 Ctpoenue BemniecTBa. MHOrooOpasue BEIIECTB 2 _
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11/,
1.3 XHUMHYECKUE PEaKITUN 4 _
https://chem-ege.sdamgia.ru/
Hroro no pazneny 7
CamocTosrenbHas padota: Pewenue 3adanuii u3 yueonuxa, oazet OUIIHU, 7
coam EI'D
Pa3znen 7 Heopranmueckasi xumusi
https://resh.edu. bject/29/11/,
2.1 MerTanisl 3 ps:// u-ru/su Je.c /29111
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11/,
2.2 Hemertamist 4 ]
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11/,
2.3 CBs13b HEOPraHUYECKUX U OPTraHUUECKUX BEIIECTB 1 ,
https://chem-ege.sdamgia.ru/
Hroro mo pazneny 8
CamocrositenbHas pabora: Pewenue 3adanuti us yueonuxa, bazwr OUIIHU, 3
coam EI'D
Pa3nen 8. Xumus u ;Ku3Hb
3.1 XUMHUSA U KU3Hb 3 https://resh.edu.ru/subject/29/11/,
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https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

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

Hroro mo pazmeny 2
3aver 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 36
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HOYPOYHOE IINTAHUPOBAHHUE

Ne n/m Tema ypoka KonuyectBo Jonoxiresas
uHdopmauus
4acoB

IIpenmer opranndeckoit XuMum. Teopust CTPOCHHS OPraHNYeCKUX coequHeHni A. M.

1 Bytneposa. Homenknarypa (cucreMaTHuecKkast) ¥ TpHBHAIbHBIC HA3BAHUS 1 OK 10
OpraHMYECKUX BELIECTB

5 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psif. MeTaH U 3TaH — MmpocTeiIme 1 OK 10
MPEACTABUTEIN ATKAHOB

3 AJIKEeHBI: COCTAaB U CTPOCHUE, CBOMCTBA. DTUJIEH U NPONWIECH — MPOCTEHUILINE 1 OK 10
MPEACTABUTEINN ATKEHOB

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

5 Anxanuensl. Byraauen-1,3 u metunoyranuen-1,3. IlonydeHne CHUHTETUYECKOTO 1 OK 10
Kay4yyKa U pe3UHbI

6 AJKWHBI: COCTaB U 0COOEHHOCTH CTPOCHUSI, TOMOJIOTHIECKUH psifl. ALIETHIIEH — 1 OK 10
MPOCTEHNIINI MPEeICTaBUTENb AKHHOB

- Apensr: 6eH301 U TOIY0I. TOKCHYHOCTE apeHoB. [ eHeTrueckas CBs3b YIIIEBOJOPOIOB, 1 OK 10
MpUHAAJIEKAIINX K Pa3IM4HbIM Kjaccam

8 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOAOB: IPUPOTHBIN Ta3 U TIOMYTHEIE He(DTAHBIE Ta3bl, 1 OK 10
He()Th U TIPOJYKTHI €€ riepepaboTKu

9 KontpossHas paboTa mo paszaeny «YTIeBOA0POIbD» 1 OK 10

10 IIpenenbHble 0JHOATOMHBIE CHUPTHI: METAHOJI U 3TaHON. BogopoaHas cBs3b. 1 OK 10
MHoOroaToMHbI€ CIIUPTHI: ITUIEHIIIUKOIb U ININLIEPUH

11 ®enoin. Anpaeruapl. Aueton. OTHOOCHOBHBIE MpeebHbIE KApOOHOBBIE KUCIOTHI: 1 OK 10
MypaBbUHAs M YKCYCHAas

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

13 CreapuHOBas ¥ OJICMHOBAsI KUCJIOTHL. MBbLIa KaK COJM BBICIINX KapOOHOBBIX KHCIIOT. 1 OK 10

Cro>xHEIC S(prI:I KaK IMpOU3BOAHBIC Kap6OHOBLIX KHCJIOT. FI/I,E[pOJ'H/B CJIOKHBIX 3(1)I/IpOB
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14

15

Kupsl: Tuaponn3, mpuMeHeHe, OFOIOTHYECKas POIIb )KHPOB.

YrieBoasl: cocTaB, kimaccudukarys. Baxueime mpeactaBuTeNd: TI0K03a, GPyKTO3a,
caxaposa. Kpaxman u nemnono3a kak IpUupoIHbIE TOTUMEPHI

OK 10
OK 10

16

17

18

19

Kontposbnas padota mo pasaeny «Kucnopoacoaepxaiiye opraHnyeckue
COCJIMHEHHSD»

AMWHBI: METHJIAMHH 1 aHWIMH. AMHUHOKHCIIOTHI KaK aM(bOTCpHLIC OpPraHu4eCKue
COCAUMHCHUA, NX OHOJIOrHYECKOE 3HAUECHHE. IlenTunpl

benku xak MPUPOAHBIC BLICOKOMOJICKYJIAPHBIC COCTUHCHUA. OCHOBHBIE TTOHATHS
XUMHUHU U METOABI CUHTE3a BEICOKOMOJICKYJISIPHBIX COCHHHGHHﬁ. HHaCTMaCCBI,
Kay4yKH, BOJIOKHA

XUMUYECKH AMeMeHT. AToOM. DNeKTpoHHas KoH(UTrypanus aToMoB. [lepuoauaeckuit
3aKkoH ¥ [lepuonnueckas cucreMa xumudeckux anemeHTos [I. 1. Menneneesa, ee
3aKOHOMEPHOCTH U 3HaUCHHE

OK 10

OK 10

OK 10

OK 10

20

CtpoeHue BemecTBa. XUMHUIECKast CBSA3b, €€ BUJIBI; MEXaHH3MBI 00pa30BaHUS
KOBaJICHTHOM CBsi3u. BomopoaHas cBs3b. BaeHTHOCTh. DNEKTPOOTPUIIATETHHOCTD.
Crenenp okucieHus. BelecTra MOJIEKYISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHUS

OK 10

21

22

[Tondarue o qucnepcHbIx cucTeMax. UCTUHHBIE U KOJUIOUHBIE pacTBOPbI. MaccoBast
JIOJIsl BelIecTBa B pacTBope. Kiaccudukarus 1 HOMEHKIIATypa HEOpTraHMYECKUX
coeMHeHM. ['eHeTnueckas CBsi3b HEOPraHUYECKUX BEUIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanms XuMHUUECKUX peakiiii B HEOPraHUIECKOW U OPTraHUIeCKOH XUMUH.
3aKOH COXPaHEHUS MacChl BELIECTB; 3aKOH COXPAHEHUS U MPEBPALICHHS SHEPTHH MTPH
XUMHYeCKHX peakuusix. Ckopocts peakiuu. OOpaTUMbIe peakIui. XUMHUYECKOEe
paBHOBECHE

OK 10

OK 10

23

[paktrndeckas padora Ne 3. «BiusHue pa3invHbIX PaKTOPOB HA CKOPOCTh
XUMUYECKOH peakiuum»

OK 10

24

DnexTponuTuyeckas auccounanus. [lonstie o BogopoaHoM nokasarese (pPH)
pactBopa. Peakiiun nonHoro oomeHa. [ maponn3 opraHn4eckux 1 HEOPraHUIECKUX
BemiecTB. OKUCIUTENHHO-BOCCTAHOBUTENbHBIE peakiun. [lonarue 06 anexTponmse
pacIulaBoB M pacTBOPOB COJIEH

OK 10

25

KOHTpOJ'IBHa}I pa60Ta 110 pasacity «TCOpeTI/IquKI/Ie OCHOBbI XUMHIN»

OK 10

26

Mertanbl, ux nojgoxxeHue B [lepuoauueckoil cucteMe XuMUYecKux aneMeHToB JI. 1.

OK 10
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Mengeneena. O6mmue Gpuznveckue cBoiicTBa MeTaiioB. CIIaBbl METAJUIOB.
DIIEKTPOXUMHUYCCKHUH PsI HAIPSOKCHUHA METaIOB

97 XuMHYeCKHEe CBOMCTBA BAXKHEHIITNX METAJIIIOB (HATPHH, KaJIMHA, KaIbIIUH, MAarHHM, 1 OK 10
AIMIOMUHUHA, XPOM, Melb, IMHK, KeJe30) U UX COSAMHEHHUN
28 [Ipaktnueckas padota Ne 4. "Perienune skcriepuMeHTaIbHBIX 3314 [0 TEMe 1 OK 10
«Mertamms»"
Hewmerannsl, ux nosnoxenue B Ilepuoandeckoi cucreMe XUMU4eckux snemenTos [1. 1. OK 10
29 MenpeneeBa. ®uzndeckrie CBOMCTBA HEMETAIUIOB. AJIIOTPOIHS HEMETAIIIOB (Ha 1
pUMepe KUCIopoa, cepsl, hocdopa u yriieposaa)
30 XI/IMI/I‘IGCKI{C CBOICTBA raJIOTEHOB, CEPHhI, a30Ta, hocodpa, yrieposia, KpeMHHUS U UX 1 OK 10
COETMHEHUI
31 O0600menne u cucTeMaTru3anus 3HaHui 1Mo Teme «Hemeramnsy. [IpakTraeckas padora 1 OK 10
Ne 5. «PerieHne skcriepuMeHTaIBHBIX 3a/1a4 1o TeMe "HemeTtasr"»
32 KonTposbHas padoTa o remam «MeTtamib» u «HemeTtamibsn 1 OK 10
Heopranuyeckue 1 opraHuuecKue KUCIOTH M OCHOBaHUS. AMQOTepHBIE OK 10
33 HEOpraHW4YecKhe U OpraHndecKue coennHeHus. | eHeTndeckas CBSI3b HEOPraHMIECKUX 1
Y OPTaHUYECKHUX BEIIEeCTB
Ponp xuMuu B 06ecrieueHnr YKOJIOTHIECKOM, SHEPTETHIECKON U MUIIEBOM OK 10
34 0e301MacHOCTH, Pa3BUTHN MEIUIINHBL. XUMHSI U 3/JOPOBhE YelloBeKa. UeloBeK B MUpe 1
BEIIECTB U MaTepHaIOB
35 IIpencraBienns 00 0OMIMX HAYYIHBIX MPUHITUIAX TPOMBITIIEHHOTO TIOIYYSHHSI 1 OK 10
BaXHEHIITNX BEIIECTB
36 3auer 1 OK 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 36
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3. YCJIOBUS PEAJIMBALIUU ITPOT'PAMMBI IPEIMETA
3.1. Tpe6oBaHusl K MUHUMAJIbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecre4yeHn 0

Jns peanuzanuu mporpamMmbl JUCHUIUIMHBL JTOJKHBI OBITH MPEAYCMOTPEHBI CIEAYIOIIUE
CHelMalIbHbIe TOMEIIeHUs: Y4YeOHBbI KaOMHET XUMHUM WM y4eOHOW XUMHYECKON
1abopaTopuu.

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

TexHuueckue cpeacTBa oOydeHHUs: KOMIBIOTEP C YCTPOMCTBaAaMH BOCHPOU3BEACHUS 3BYKA,
OPUHTEP, MYJIbTUMEAUA-TIPOEKTOP C IKPAHOM, MyJIbTUMEAMIHAS JOCKA, YKa3Ka-Tpe3eHTep
JUTSI TIPE3EHTAIUH.

O6opynoBanue Jsiabopatopud U pabounx MecT J1abOopaTOpUU: MEH3YPKH, MHUIETKHU-
KaleJIbHUIIbl, TEPMOMETPbI, MHUKPOCKOIN, JIyNbl, NPEAMETHbBIE M TOKPOBHBIE CTEKJa,
IUTAHIIETHI JUIsl KaleJIbHbIX peakuui, (QuibTpoBajibHasi Oymara, NpOMbBIBAJIKH, CTEKJISIHHbIE
NpOOUPKH, pPE3UHOBBIE NPOOKH, (hOHAPUKH, HAOOpP pEaKTUBOB, CTEKJISHHbBIE MaJOYKH,
IITATUBBI JJIS1 MPOOMPOK; MEPHBIE HWIMHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JICIIUTEIILHBIC
mwmHapuueckue (50-100 mut), crymku ¢ mectukoM, (aphopoBble YaIIKW, MHUHIETHI,
bunbTpel OymMaxkHble, BaTa, Mapiid, 4YacOBbIE CTEKJA, SJICKTPOIUIMTKH, JIabopaTopHbIE
IITATUBBI, COUPTOBBIE TOPEJIKH, COUYKH, TPUOOp JUIS MOJy4deHHs Ta30B (WU MpoOUpKa C
ra300TBOJAHON TpPYOKOIi), AepKaTrenu A MPOOUPOK, CKISHKHU JJIsl XpaHEHHs pPEaKTHUBOB,
pa3marouHbie JIOTKHM; Xumuueckue crakansl (50, 100 m 200 mu1); mmaTenw; MUHLETHI;
TUTENIbHbIE LIUIIBI; CEKYHIOMEPHI (TaliMepbl), MepHble TpoOupkH (Ha 10—20 mi1) U MepHbIe
koiOb1 (25, 50, 100 u 200 mu), BonsHas OaHs (MM TEPMOCTAT), CTEKJISHHBIE MANOYKH;
KOHMYecKkue KoJObl st TutpoBanus (50 m 100 ™mi); WHAMKATOPHBIE TIOJOCKUA JUISI
omnpenenenuss pH u crangapTHas MHOUMKATOpPHAs IIKaua; YHUBEPCAJIbHBIA WHIUKATOD;
nunetkd Ha 1, 10, 50 mn (wnmm mozaropel Ha 1, 5 u 10 mi), OropeTKH [UIsi TUTPOBAHUS,
menuuuHckue mnpuiel Ha 100150 mi, maGopaTtopHble W/WIM aHaNUTUYEeCKHe Bechbl, pH-
METpBI, CYIIUIbHBIN 1IKad, U Ap. 1abopaTopHOE 000PYL0BaHHE.

3.2. Y4eOHO-MeToAnYeCcKoe 00eceyeHue

3.2.1. OcHOBHBIE HCTOYHUKHU

* Xumusa, 10 xmacc / INabpuensa O.C., OctpoymoB W.I'., CnaakoB C.A., AKIHOHEpHOE
00111eCTBO «M3naTenbcTBO «[IpocBemienue»
o Xumus, 11 xmace/ TI'abpuensn O.C., OctpoymoB WN.I'., CrnaagkoB C.A., AkuuoHepHOE
obmectBo «M3narenscTBo «IIpocBemnienne»

3.3 Opranusanus 00pa3oBaTeJILHOIO NPOLECCAa HA 3aHATHAX N0 y4eOHOMY NpeaMeTy

Peanu3anmsi BOCIHTATEIbLHBIX ACIEKTOB B NPOIIECCe YUEOHBIX 3aHATHI

Ha 3amstusx HCIOJIB3YIOTCA BOCIIUTATCIBHBIC BO3MOXHOCTH COACPKAHUA y‘Ie6HOF0
npeamMeTa 4epe3 CO3AaHnucC onar OIIPUATHBIX yCJIOBI/Iﬁ I HpI/IO6pCTeHI/I${ O6y‘-IaIOIJ_II/IMI/IC}I OIIbITa
OCYIICCTBJICHUA COOHWAJIBHO 3HAYMMBIX OCJI, IEpeaady 06y‘-IaIOHII/IMCH coraJlbHO 3HAYHUMBbIX
3HaHPII>i, pasBuUBAOMIUC HX J'IIO603HaTe.HBHOCTL, MO3BOJIAIOIIUEC TPUBJICYb HWX BHHMAHUC K




HSKOHOMHYECKUM, TIOJUTHUYECKUM, SKOJIOTUYECKUM, TYMAaHUTapHbIM IpoOJieMaM HaIlero
oOuiecTBa, (HOpMHUPYIOIINE UX TYMAHUCTUYECKOE MUPOBO33PEHNE U HAYUHYIO KApTUHY MUpA.
HcnoJib30BaHHe AKTUBHBIX U MHTEPAKTUBHBIX (OpM NpoOBe/ieHUs 3aHATHI

B memsax peanuzanuy KOMIIETEHTHOCTHOTO IOAXOAA, MPEIyCMOTPEHO HCIOJIb30BaHUE B
00pa3oBaTeIbHOM TMIPOIIECCE AKTUBHBIX M WHTEPAKTHBHBIX (OPM TPOBEIACHHUS 3aHATHMA
(KOMITBIOTEPHBIX CHUMYJISLIMMA, JI€JOBBIX M POJEBBIX HUIp, pa3dopa KOHKPETHBIX CHUTYaIuH,
NICUXOJIOTHYECKUX M UHBIX TPEHUHIOB, TPYIIIOBBIX JUCKYCCHIA) Ui ()OPMHUPOBAHUS U PA3BUTHUS
001X 1 npodecCHOHaTbHBIX KOMIIETEHIIUN 00yUYarOUXCs.

3.4. OcobdennocTH peaju3anuu nporpammsl ¢ npumenennem 10T u 30

B ocoObix ciywasx (kapaHTHH, aKTHPOBaHHbIE JAHM M JIp.), BO3MOKHA OpraHU3aLUs
ydgeOHOro mpormecca B (GopMe  JUCTAaHIIMOHHOTO OOy4deHUs (DJIIEKTpOHHOE OOydeHHe u
JMCTaHIIMOHHBIE 00pa3oBaTebHbIE TEXHONOTUN). [1o1 3MEeKTPOHHBIM OOyuyeHHEM MOHUMAETCS
opranu3aiysi 00pa3oBaTeIbHON NESTEIBHOCTH C IPUMEHEHUEM COoJepKalielics B 0a3ax JTaHHBIX
U HUCHOJB3yeMOW TpW  peanu3aluu  o0pa3oBaTeNbHBIX HporpaMM  HHpOpPMAuu U
ofOecreunBarOUX e 00paboTKy MHGOPMAIMOHHBIX TEXHOJOTHM, TEXHHYECKHUX CpEICTB, a
TaKkke WH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX CETeH, OO0eCleYnBaOMUX Mepeaady Io
JUHUSAM CBSI3U YKa3aHHOW HMH(OpMAIH, B3aMMOJCHCTBHE OOYYalOmUXCS U TeIaroru4ecKux
paboTHukoB. Ilox JIUCTAaHIMOHHBIMM  OOpPa30BATENbHBIMU TEXHOJOTHSMHU ITOHHUMAIOTCS
o0Opa3oBaTeNbHble TEXHOJOTHH, pealiu3yeMble B OCHOBHOM C MPUMEHEHUEM HH(OPMAIOHHO-
TEJIEKOMMYHUKALMOHHBIX CETeH IpPH OIOCPEJOBAHHOM (HA pACCTOSHUHU) B3aUMOAECHCTBUU
00y4aromuXxcs ¥ MeAarorndyeckux paboTHUKOB.

JlucraHuvoHHOEe  00ydyeHHe, B  3aBUCUMOCTH OT TEXHHYECKUX  BO3MOYKHOCTEU
00yJaromuxcs, MPOBOJUTCS C UCMOJB30BaHUEM TaKUX (POpM MpOBEACHUS 3aHATHI Kak OHJIAMH-
YPOKH, OHJIAH-KOH(EPEHIINH, OHJIAWH-JICKINH, HWCIOJIb30BAaHUE BUICOYPOKOB, IMPE3CHTAIUH,
BO3MOXKHOCTEH AJIEKTPOHHBIX 00pa3oBaTenbHbIX iarhopm Yuu PV, pemry EI'D, POIII u ap, a
TakK K€ B aJbTEPHATUBHBIX (hopMax, MPeayCMaTPUBAIOIINX PadOTy 00YJArOIIUXCS 10 OCBOCHHIO
OPOTPaMMHOIO0 MaTepuall C Y4eOHbBIMM U JUAAKTUYECKMMH TMOCOOMSAMH, MapIIpyTHBIMU
aucTaMu. JIMCTaHIMOHHOE 00yYeHUE COIPOBOXK/IAETCSl KOHCYIbTUPOBAHUEM 00YYarOIIMXCS U UX
poauTesel (3aKOHHBIX MpeAcTaBUTENeH) B J1I000H JOCTYIMHOM IUCTaHLIIMOHHOM (opme.

OOyuarommmMcst o0ecredeH JIOCTYN K pecypcaMm 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMBI
(anexTponHoM 6ubnuoreke) KOpaiiT u Jlans.
4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUSA NIPEIMETA

Koutpoas u omeHka pe3yabTaToOB OCBOCHHUS y4yeOHOTO TMpeaMera OCYIIECTBISETCS
mpernojaBaTesieM B TMpOIlecce MPOBEACHUS MPAKTHUECKUX 3aHATUN, TECTUPOBAHUSA, a TaKke
BBITIOJTHEHUS 00YJIArOIIMMHUCS WHIUBUIYATBHBIX 3a/IaHUH.

Texymuii KOHTPOJIb U MPOMEKYTOUHAS aTTECTAlMsl MPEIyCMaTPUBAIOT BBHIMOJIHEHHE padboT (Mx
YacTH) B TECTOBOM (hopMe, COCTaBICHHBIX Ha ocHOBe 3amanuun u3 Oanka OUOKO (BIIP B
CIIO) u otkpsiToro 6anka 3aganuit ®UIN no noaroroske k EI'D.

OcBoennbie ymenusi, |Ilokazarejn onmeHKH ®opma KOHTPOJISI U
YCBOCHHbIEC 3HAHUSA pe3yJabTara OLlCHUBAHHSA
CrpoeHue aToMOB CocraBnathk xumndeckue |1. Tect
XUMHUYECKHX dJIEMEHTOB |(popmyrnbl coequHeHnit B |2. 3a/1aun Ha COCTaBIIEHUE
Y IpUPOJa XUMHUECKOU |COOTBETCTBUU CO XUMHUYECKUX POpMYIT
CBSI3U CTENEHBIO OKHUCIIEHUS JIBYXaTOMHBIX COCTMHECHUM

XUMHUYECKHX 3JIEMEHTOB, |(OKCHIOB, CYIb(QHI0B, THIPUIOB
MCXOJSl U3 BAJIGHTHOCTU U |M T.I1.).
AIIEKTPOOTPHULIATENBHOCTH (3. 3aaHus Ha UCIIOJIb30BAHUE
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XUMHUYECKON CUMBOJIMKHU U
Ha3BaHUU COCTUHEHUH 10
HOMEHKJIAType MEKIyHAPOIHOTO
COH03a TEOPETUYECKON U
MPUKIIATHON XUMUHU U
TPUBHUAIIbHBIX Ha3BaHUU ISt
COCTaBJICHUS] XUMUYECKUX
dbopMyIT ABYXaTOMHBIX
coelMHEHU! (OKCUIOB,
Ccynb(pUI0B, TUAPHUIOB U T.I1.) U
JIPYTrUX HEOPraHUYECKUX
COEIMHEHUH OTJEIbHBIX KJIACCOB

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

XapakTepHu30BaTh
XMUMUYECKHE 3JIEMEHTHI B
COOTBETCTBUU C UX
MI0JIO)KEHHUEM B
IIEPUOTUYECKON CUCTEME
XUMHUYCCKUX DJICMCHTOB
J.N. Menneneena

1. Tect

2. IIpakTryeckue 3aaHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOEHUEM ATOMOB XUMUYECKUX
3JIEMEHTOB U IEPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XUMHYECKHUX BJIEMEHTOB 1 UX
COEIUHEHUH B COOTBETCTBUM C
nojoxxenueM Ilepronuueckoit
CHCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUUYECKUE 3a1aHUs HA
XapaKTePU3ALUI0 XUMHUYECKHX
3JIEMECHTOB

THIel XUMHUYECKUX
peaKkuuit

CocraBiTh peakuuu
COCIIMHEHUS, Pa3JI0KEHUs,
oOMeHa, 3aMeIleHus,
OKHCITUTEIBHO-
BOCCTaHOBUTEIIbHBIE
peakuun

1. 3agauy Ha COCTaBJICHHE
YpaBHEHUM PEAKIUN:

— COEUHEHHS, 3aMEICHUSI,
pa3ioxeHus, 0OMeHa;

— OKHCJIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIIUH C
HCIIOJIb30BaHKEM METO/a
AIIEKTPOHHOTO OanaHca.

2. 3a/1aun Ha pacyeT Macchl
BEIISCTBA MM 00BbEMA

ra30B 110 U3BECTHOMY KOJIMYECTBY
BElIEeCTBa, Macce Wiu 00bEMY
OJIHOTO M3 YYaCTBYIOIIUX B
PEaKIUU BEIIECTB; PACUETHI
Macchl (00bEMa, KOJIMYeCTBa
BEIIIECTBA) MIPOJYKTOB PEAKIIUH,
€CJIM OJTHO M3 BEIIECTB UMEET
MIPUMECH
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DNEeKTPOIUTHYECKAS
JMCCOLMALUS U NOHHBIN
oOMeH

CocraBisTh ypaBHEHHUS
XUMHYECKHX PEaKIUuH
MOHHOro 0OMeHa ¢
y4acTHEeM
HEOPraHMYEeCKUX BEILIECTB

1. 3agaHns Ha COCTaBIICHUE
MOJICKYJIIPHBIX U HOHHBIX
peaKIuii C y9acTHEM KHUCIIOT,
OCHOBaHHI M COJICH,
YCTaHOBJICHUE N3MECHCHUS
KHCJIOTHOCTH CPEIbI

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

Knaccugunuponartb
HEOPraHUYeCKUe
BEILIECTBA B COOTBETCTBHH
C UX CTPOCHUEM

1. Tecr

2. 3ajgaun Ha pacyeT MacCOBOM
J101M (Macchl) XMMHUYECKOTO
aJieMeHTa (COeMHEHNS) B
MoOJIeKyJIe (cMecH).

3. [IpakTrueckue 3agaHus Mo
KJ1accupuKaluy, HOMEHKJIAType U
XUMHUYECKUM (hopMyriaMm
HEOPTaHMYECKUX BEIICCTB
Pa3IMYHBIX KIIACCOB.

4. TlpakTH4ecKue 3alanus Ha
ONPEAEICHNE XUMHYECKON
aKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BUIa XUMHUECKOH
CBSI3M U TUIA KPUCTAJUIMYECKOM
pelIeTKH

Du3znKo-xuMHUECKUE

VYcra"naBiuBaTh

1. Tect

CBOICTBa 3aBHCUMOCTh (PU3UKO- 2. 3ajaHus Ha COCTaBJICHHE
HEOPraHUYECKUX XUMHYECKHX CBOWCTB YPAaBHEHUN XUMUYECKUX PEAKIUN
BEIIIECTB HEOpPraHMYECKUX BEIIECTB |C Y4aCTUEM IPOCTHIX U CIOKHBIX
OT CTPOEHUS aTOMOB U HEOPraHUYECKUX BEILECTB:
MOJIEKYJI, @ TAKXKE TUIIA  [OKCHJIOB METAJIOB, HEMETAIIJIOB U
KPUCTAJIINYECKON aM(OTEepHBIX 2JIEMEHTOB;
pELIETKH HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM U aMPOTEPHBIX
THJIPOKCHI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOICTBa U CITOCOOBI OTYyYEHUSI.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHUs Ha
CBOIICTBA U MOJIyYE€HUE
HEOpPraHMUYECKUX BEIIECTB
Wnentuduxamnms Hccnenosathb 1. IIpakTHKO-OPHUEHTUPOBAHHBIE
HEOPraHUYECKUX KAueCTBEHHBIE PEAKIIUM  [3aJaHMs 10 COCTABICHUIO
BEIIECTB HEOPraHMYECKUX BEIIECTB |XMMUYECKUX PeaKluil C ydacTueM

HCOPTaHNYCCKUX BCIICCTB,
HCIOJIB3YCEMBIX IJIA UX
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UICHTU (UK.

Knaccudukanus,
CTPOCHUE U
HOMECHKJIATypa
OpPraHMYECKUX BEIICCTB

Krnaccudumnuposats
OpraHUYeCKHe BEICCTBA B
COOTBETCTBHUH C HX
CTpOCHHEM

1. 3agaHns Ha COCTaBIICHUE
Ha3BaHUN OPraHUYECKHUX
COCIMHEHUH 10 TPUBHUAJILHOM WIIH
MEXKTYHapOAHOMN
CHUCTEMAaTHYECKONH HOMEHKJIATYype.
2. 3agaHusa Ha COCTABJIEHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (OpMYIT
OpraHWYECKHUX BEILECTB
OTJICIIBHBIX KJIACCOB.

3. 3ajauu Ha onpeeaeHue
npocreiimiei GopmyIbl
OpraHUYeCKON MOJIEKYJIbI, UCXOIs
U3 3JIEMEHTHOTO cocTaBa (B %)

CBoiicTBa OpraHU4YeCKUX
COE€IMHEHUN

YcranaBiuBaTh
3aBUCUMOCTH (DPU3HKO-
XUMHYECKHX CBOMCTB
OPraHUYECKUX BEUIECTB OT
CTPOEHUS MOJIEKYJI

1. 3amanus Ha cocTaBIICHHE
YPaBHEHUN XUMUYECKUX pPEAKIUN
C y4acTHEM OPraHUYeCKHX
BCIISCTB Ha OCHOBAHUU HX
COCTaBa U CTPOCHHUS.

2. 3agaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WJUTFOCTPUPYIOLIUX XUMHUECKHE
CBOMCTBA C YUETOM MEXaHU3MOB
MPOTEKAHUs JaHHBIX PEaKLHUi U
TeHETUYECKOH CBI3U
OpraHWYECKHUX BEIIECTB Pa3HBIX
KJIaCCOB.

3. Pacuernsble 3aga4yn Mo
YPaBHEHUSAM PEAKIHI C ydacTHEM
OpraHUYEeCKHUX BEILECTB.

Wnentuduxamms
OpPTaHHYECKUX BEIIECTB,
HX 3HAYECHHUE U
MPUMEHEHHE B OBITOBOMA

Hccnenosath
KaueCTBEHHbIE PEaKLIUU
OpraHUYECKUX
COE€IUHEHMUH OTACIBbHBIX

1.IIpakTuKO-OpUEHTHPOBaHHBIE
3aJJaHUs 110 COCTABIICHUIO
XUMHUYECKHUX PEAKIMN C y4aCTHEM
OpPraHMYECKUX BEIIECTB, B T.U.

U TIPOM3BOJICTBEHHOM  |KJIACCOB MCIOJIb3YEMBIX JJISl UX

JIeATETbHOCTH YeJIOBEKa UACHTUPUKAIUH B OBITY U
MPOMBIIIJIEHHOCTH.

CKopoCTh XMMHUECKHUX | XapaKTepu30BaTh [TpakTHKO-OpHEHTHPOBAHHbIE

peakuuii. XUMUYECKOe

BJIMAHUE KOHIICHTpaIun

TCOPECTUYICCKHUEC 3aJaH1 Ha
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paBHOBecHE pearupyomnux BeecTB U (aHaau3 (pakTOpOB, BIUSIONIUX HA
TEMIIEPATYPHI HA CKOPOCTH |[H3MEHEHNE CKOPOCTH XMMHYECKON

XUMHUYECKHUX PEeaKIHii peakuuu. [IpakTuko-
XapakTepu3oBarhb OpUEHTUPOBAHHBIC 3a/IaHUS HA
BIIUSTHUE U3MEHEHUS npuMeHeHue npunuumna Jle-

KOHIIeHTpauuu Bemects, |lllarense it HaxoxaeHUA
peakuuu cpeasl U HaIlpaBJICHUS CMELICHUS
TEMIIepaTyphl Ha PaBHOBECHSI XUMHUYECKOU PEaKLIUU
CMEIIEHHE XUMUYECKOTO |M aHaIu3 (PaKTOPOB, BIMSAIOIINX

paBHOBeECHS Ha CMENIEHUE XUMUYECKOTO
paBHOBeECHS
[TonsiTue o pactBopax Pa3nnyath HCTUHHEBIE 1. 3amaun Ha MPUTOTOBJIICHUE
pacTBOPHI pPacTBOPOB.

2. [IpakTUKO-OpHUEHTUPOBAHHBIE
pacueTHbIC 3a/laHuUs Ha
JIMCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yEMBbIEC B OBITOBOM 1
MIPOU3BOJICTBEHHOM JESATEIHHOCTU
YesoBeKa

Kpurepun oueHuBanusi

OneHuBaHNe YCTHOIO OTBETA

OtmeTka «5»: - AaH MOJHBIA U NPaBUIIbHBIA OTBET HA OCHOBAaHUHU M3YYEHHBIX TEOPHH, -
MaTepual W3JIOKEH B OIPEACICHHOW JIOTMYECKOM IOCIEA0BATEIBHOCTH, JINTEPATyPHBIM
S3BIKOM, - OTBET CaMOCTOSTENIbHBIN - BO3MOXKHA OIHA HECYIIIECTBEHHAs OLIMOKA.

OtmeTKa «4»: - AaH MOJHBIA U NMPaBUIbHBIA OTBET HA OCHOBAaHUM M3YYEHHBIX TEOPHH, -
MaTepuan W3JI0KEH B OIPEAEICHHONW IOCIENOBATEIbHOCTH, - OTBET CaMOCTOSITENIBHBIN -
JIOTIYIIEHbI 2-3 HECYIIECTBEHHbIE OLIMOKH, UCIPABIEHHBIE MO TPEOOBAHUIO YUWUTENsl, WIH JaH
HEIOJIHBIA U HEYETKUN OTBET.

OtmeTka «3»: - 1aH TOJHBIA OTBET, HO MIPHU 3TOM JOIYIlIEHA CYLIECTBEHHAs! OLUIMOKa WU
OTBET HEIOJIHBIH, TOCTPOEH HECBA3HO.

OtmeTka «2»: - OTBET OOHApYXMBAeT HEMOHUMAaHHE OCHOBHOI'O COJAEp)KAHUS Yy4eOHOTro
MmarepHaia, - JOMYLIEHbl CYIECTBEHHbIE OIMOKH, KOTOpbIE yJallUiics HE MOXET HCIPaBUTh
IIPY HABOJSIIKX BOIPOCAX YUUTEIIS.

OneHuBaHyne NUCLMEHHOM Pa0OTHI

[TucemMenHble pPaOOTHI MOAPA3AETSAIOT Ha TeKyllue (IPOBEPOYHBIE) UM HUTOTOBBIE
(KOHTpOJIbHBIE) pabOTHI; IO BPEMEHN OHU MOT'YT 3aHMMaTh BECh YPOK MM ero 4acTh. K Meronam
MUCHbMEHHOU MPOBEPKH PE3yIbTAaTOB O0yUEHUSI OTHOCATCS MUCbMEHHAs KOHTPOJbHAs paboTa Ha
45 wmuH, npoBepouHble paboTel Ha 10-15 MuH (Hampumep, pelIeHHEe pacueTHBIX 3ajady),
IIMCbMEHHBIE [OMAIHUE 3aJaHusi, NUCbMEHHBIA ydYeT 3HAHMM OTAENBHBIX Yy4Yalluxcs IO
KapTOyKaM, XHWMHUYECKHE JUKTaHThl, 3aJaHusl TecToBoro Ttuma u T.n. O mnpoBeneHuun
KOHTPOJILHOM paboThl yyamuxcs MpeaynpexaatoT 3apaHee, YToObl OHU MOTJIM MOJTOTOBUTHCS.
ConepkaHre KOHTPOJIBHOW pabOThl OXBAaThIBAET BECh HAWMOOJIee BaXHBIM MaTepHal
KOHTPOJIMPYEeMOi TeMbl. B Takoil OONbIIONW KOHTPOJBHON paboTe 3agaHusl JTOJDKHBI OBITh
€MHBIMU JIJISl yJalluXxcs BceX ypoBHEH pa3Buths. KoHTpoibHas paboTa OLIEHUBAETCS B LEJIOM.

Otmerka «5»: * JaH IOJHBI OTBET Ha OCHOBE W3YYEHHBIX TEOpPUH, BO3MOXKHA
HECYIIeCTBEeHHAs OIHnOKa.
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OtmeTKa «4»: e MOIMyCTUMa HEKOTOpas HEMOJHOTa OTBETa, MOXKET OBITh HE Ooliee ABYX
HECYIIIECTBEHHBIX OMIMOOK.

Otmetka «3»: * paboTa BBINOJIHEHA HEMOJHO (HO HE MEHEee YeM Ha TPETh), UMEIOTCSA He
0oJiee 0JTHOM CYIIECTBEHHOW OIMTUOKHU U 2-3 HECyIIeCTBCHHBIE.

OtmeTka «2»: * paboTa BBINIOJHEHAa MEHBIIE YeM Ha TPETh, * MMEETCS HECKOJIbKO
CYIIIECTBEHHBIX OLIHOOK.

Bo3MoskHa criemyromas cucTeMa OLEHHBAHUS KOHTPOJIBHOM PabOTHI MO MATHOAIUIBHOM
CUCTEMeE: MPHU BHIMOJHEHUH Y4eHUKOM OT 96 10 100% paboThl CTaBUTH OLIEHKY «5»; OT 76 10O
95% paboTsl - «4»; ot 50 10 75% - «3»; o1 20 10 50% - «2

OueHuBaHKME TECTOBBIX padoT

[Ipu olleHNMBAaHUU UCTIOJIB3YETCS CIEAYIOIIas IIKajia;

91-100% - oreHKa «5»;

81-70% - oreHka «4»;

70-50% - oneHka «3»;

ke 50% - omenka «2».

OueHka YMEHUH peliaTh PacyeTHbIE 3a1a4M

OtMeTKa «5»: * B JIOTHUECKOM PACCYKJICHUU M PEIICHUN HET ONIHOOK.

OtmeTKa «4»: * B JOTUYECKOM PACCYKACHUHM M PEHICHUH HET CYIIECTBEHHBIX OMIMOOK,
JIOITYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OINOOK

OtmeTka «3»: * B JIOTHYECKOM PACCYX JACHUH HET CYIIECTBEHHBIX OMIMOOK. ® JOMYyCKaeTcs
CyIlIECTBEHHAs OIMMUOKAa B MATEMAaTUYECKUX pacyeTax.

OtmeTKa <«2»: * HMMEIOTCS CYIIECTBEHHBIE OIIMOKKM B JIOTUYECKOM PACCYXIECHUU H
pelieHuu.

OueHka 3KCNEPUMEHTANbHBIX YMeHHMH (B mpouecce BBIIOJHEHHS NPAKTHYECKHX
pPadoT 10 UHCTPYKIMH)

OtmeTrka «5»: * DOKCHEpUMEHT BBINOJIHEH MOJIHOCThI0. CrenaHbl MpaBUIIbHbBIE
HAOJIOZICHUSI W BBIBOJBI, * OKCICPUMEHT OCYIIECTBICH IO IUIaHy, C YYE€TOM TEXHUKHU
0e30MacHOCTH U MpaBuJ pabOThI C BEIIECTBAMU W MPUOOpaMHU, ® TPOSBICHBI OPTaHU3AIIMOHHO-
TPYZIOBbIE YMEHHUsI (MOIEPKUBACTCS YHCTOTAa pabOYero Mecra, MOpsI0K Ha CTOJIe, IKOHOMHO
UCTIONB3YIOTCSL peakTuBbl). * JlomymeHsl He Ooyiee JBYX HECYIIECTBEHHBIX OIIMOOK TpHU
odopmiieHuH pabOoTHI.

OtmeTka «4»: ¢ paboTa BBINONHEHA, CIENAHbI MPaBUIbHBIC HAONIOJACHUS M BBIBOJBI:
HKCIIEPUMEHT BBITIOJIHEH HETOJHO WJIM HaOII0JAI0TCS HECYIIECTBEHHBIE OIIMOKH B padoTe C
BEIIECTBAMH U MPUOOPAMHU.

OtMetka «3»: ¢ OTBET HEMOJHBIN, padoTa BHIMIOJIHEHA MPAaBWIBHO HE MEHEe, 4eM
HATOJIOBUHY, JOMYIIEHA CYIIECTBEHHas OIMMOKa (B XOAE AIKCIEPHUMEHTa, B OOBSCHEHUU, B
opopmiennn pabotsl, mo Th npu pabore ¢ BemecTBaMu U IpuOOpaMu), KOTOPYIO ydalIUiiCcs
ucIpaBisgeT mo TpeboBaHuio yuurtens. Jlomyckaercs odopmieHue paboTel 0e3 3amucu
ypaBHEHUHN peakiuii. * DKCIIEPUMEHT MMOJTHOCTHIO BHITIOJIHEH B COOTBETCTBUU C HHCTPYKIIUSIMH U
MpaBUJIaMU TEXHUKH 0€30MacHOCTH, HO paboTa He odopMIIeHa.

OtMeTka «2»: * BpIMomHEeHO MeHEe TOJOBHMHBI pal0OTHI, * JOMYIIEHBI JIBE WU Ooiee
CYIIIECTBEHHBIC OIIMOKU B XOJIe IKCIEPUMEHTA, B O0BSICHEHHUH, B 0opMieHHH padboTsl, o Th
pHu paboTe C BEIIeCTBaMU U TPHOOpaMK), KOTOPBIE YUAIIUNUCS HE MOXKET UCTIPABUTD.

OueHka YMEeHUH peliaTh IKCIIePUMEHTATbHbIE 3a1a4H

OtMmetka «5»: * [lman pemieHust 3aa4u COCTABJICH MPABHIBHO, * OCYIIECTBICH MOA00D
XUMHUYECKHX PEAKTHBOB M 00OPYIOBAaHHUS, * IKCIIEPUMEHT BBITIOIHEH MOJTHOCTHIO, * TaHO TIOJTHOE
0OBSICHEHHUE U CHICTIaHbI BBIBOJIBI.

OtMmeTKa «4»: TUTaH pelleHus] COCTaBJICH MPaBUIbHO, OCYIIECTBIEH MOJ00P XUMHYECKHX
PEaKTUBOB W OOOPYMOBAaHMS, SKCIEPUMEHT BBIMIOJHEH TMOJHOCTHIO, JOMYIIEHO HEe 0ojee IBYX
HECYIIECTBEHHBIX OIINOOK (B OOBSICHEHHH U BBIBOJIAX ).

OtMeTKa «3»: TUTaH PEIICHHs] COCTABJICH MPaBUIIBHO, OCYIIECTBIICH MOI00p XUMHYECKUX
PEaKTUBOB U O0OPYIOBaHMs, YKCIIEPUMEHT BBIIIOTHEH HE MEHEee, YeM HAIOJOBHHY, JOIMYIIeHA
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CYIIIECTBEHHAs OIINOKAa B OOBSICHEHHH U BBIBOJIAX, SKCIIEPUMEHT BBIIIOJIHEH MOJHOCTHIO, OTYET
HE COCTaBJICH JIONYIIECHBbl HAPYIICHUS TEXHHUKH O€301acCHOCTH, AKCIICPUMEHT BBITIOJHEH
MOJTHOCTBIO, C/ICJIAHBI HECYIIIECTBEHHBIC OIMOKH B 00BSICHEHUH U BBIBOJAX.

OrMeTka «2»: JOMyIIEHBI JBe W Oosiee OmMUOKM (B TUIAHE pEIICHHs, B TOJI00pe
XUMHUYECKHX, PEaKTUBOB M 000pYHIOBaHUs, B OOBSICHEHUU M BBHIBOJAX). JOMYIICHBI HAPYIICHUS
TEXHUKU 0€30MaCHOCTH
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