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1. TACITIOPT ITPOI'PAMMBI
OVI1.13 Xumus (6a30Bblii YypOBEHb)

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI
[IporpamMma sBISIETCS YacThIO OCHOBHOH MPOQECcCCHOHATBHOH 00pa3oBaTeIbHOM
nporpamMmbl B cootBeTcTBUU ¢ PI'OC no cnenuansHocty CIIO 53.02.04 BokanbHO€ HCKYCCTBO

1.2. Mecrto npeamera B crpykrype IIIICC3
[Ipenmer sBisercst yacthro OOmeoOpazoBarenpHOro yaeoHoro nukia (OYI[.00)

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

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYYArOIIMMHUCS
porpaMM CpeAHero oOIiero oopazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HaydHo-meromnueckoii OCHOBOM Ui pa3pa0OTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POTpaMM CPEHEro O0IIero 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MTOIXO].

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOECHUS IHpeaMmeTa «XHUMHs» Ha YPOBHE CpEJHEro oouero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIHUE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON TPa)KTaHCKOM HJACHTHYHOCTH — TOTOBHOCTU K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEACIICHHUIO,

HaJINn4Yuc MOTHBAIIUHU K O6y‘IeHI/II-O;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU,

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsS PYKOBOJICTBOBAThCS B CBOCH JIESATEIHLHOCTH
IIEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMI/I, HpI/ICYHII/IMI/I IIGJ'IOCTHOfI CUCTCMC XHUMHUYCCKOTO
o0Opa3oBaHuUs;

HaJIMYUC MNPAaBOCO3HAHUA AKOJIOTUYECKOM KYJIbTYPBI H CITOCOOHOCTH CTaBHUTh Ociin u
CTPOUTDH KU3HCHHBIC IJIAHbI.

JInuHOCTHBIE pE3yabTaThl OCBOCHMS HpeaMeTa «XHUMHs» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M  BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM ILICHHOCTSIMH U HJEAJlaMU  POCCUNCKOIO
rpaXAaHCKOro O0IIecTBa, MPUHATHIMU B OOLIECTBE HOPMaMH M IpaBWJIaMU TOBEACHMS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAaMOIO3HAHUS, CAaMOPAa3BUTHUS M HPABCTBEHHOI'O CTaHOBJIECHUS
JUYHOCTH 00Y4arOIINXCSl.

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS TpenMeTa «XUMUsS» OTpakaroT cHOpMUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M TPAKTHUECKOW JIEATENBHOCTH OOy4alolMXcs [0 pealu3alun
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMSA:

OCO3HaHUS O0YYaAIOUIUMUCS CBOMX KOHCTHUTYIIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaKEHHS K
3aKOHY Y ITPaBOMOPSIKY;



NpEaACTaBIICHHUA O COLOHUAJIBHBIX HOpMax M IIpaBHJIaX MCEKINYHOCTHBIX OTHOIIICHUU B
KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘I@CKOﬁ ACATCIBHOCTH IIPU CO3AaHUN yLIe6HBIX ITPOCKTOB,
pCeIICHUN y‘IC6HLIX M IIO3HABATCIbHBIX 3a7a4, BBIIOJIHCHUNA XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHBbI, HAMEPEHUS, JIOTUKY U apryMEHTbI JPYTUX
IIPY aHAJIN3€ Pa3IMYHbIX BUJOB yUYEOHOM NEsITeIbHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHUSI:

[EHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY U HAay4HOMY HACIEIUI0 OTEYECTBEHHOMU
XUMHU,

YBAXXCHHUA K IIPOHECCY TBOPUECTBA B obnactu TEOpHHU U NPAKTHYCCKOTO IMPUMCHCHUA
XUMHHU, OCO3HAHHUA TOT'O, YTO AJOCTHIKCHHA HAYKH €CTb PE3YyJIbTAaT JJIMTCIBbHBIX Ha6JHOI[€HI/If/'I,

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) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS :

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYallid, CBSA3aHHBIE C XHUMHUYECKUMHU  SBICHUSMHU,
U TPUHUMATh OCO3HAHHBIC PEUICHHs, OPHUEHTHUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U

LIEHHOCTH,

TOTOBHOCTH OIICHHBAaTh CBOE IOBEACHUE H IMMOCTYIIKH CBOUX TOBapI/IHIGI\/'I C HOSI/IHI/II\/JI
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 q)HSH‘{CCKOMy M IICUXHUYECKOMY 3J0POBBIO,

coOuro/IeHHs TpaBuJl 0€30IacHOro oOpalleHHsl ¢ BellecTBaMM B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JEATEIBbHOCTH,

IMNOHUMaHHA LECHHOCTHU IIpaBUJl HWHAUBUAYAJIBHOTO MW KOJIJICKTUBHOI'O 0e301acHOTO
MOBCACHUS B CUTYyAllUAX, YTPOKAOIINUX 310POBbBIO U ) KU3HU J'IIOI[Cﬁ;

OCO3HAHMS TOCIIEACTBUN M HENPHUATHS BPEAHBIX NpPUBBIUEK (YMOTpeOJeHHs alKoroJs,
HapKOTHKOB, KYpEHHUsI);

5) Tpy10BOr0 BOCIUTAHUS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JIEATEIhHOCTH,
00IIeCTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJIAX JCSITEIBHOCTH;



YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B pEIICHUH TNPAKTUYCCKUX 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 TPYJa U pe3yJbTaTaM TPYIOBOH ACITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHAMBHUIYAIbHOM TpaeKTOpUH 0Opa30BaHUs,
Oyaymieit mpodeccuu U pean3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCTBa,

6) 3K0JOrH4eCKOro BOCIUTAHMSA:

9KOJIOTHYECKH 11e71€CO00Pa3HOro OTHOMICHHS K MPUPOJIC, KaK UCTOYHHUKY CYIIECTBOBAHHS
JKU3HU Ha 3eMIIE;

MMOHUMAaHUS TII00aJILHOTO XapakTepa 3KOJIOTHYCCKUX Hp06JIeM, BIWSHHUA 3KOHOMUYCCKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATILHOM CPEBI;

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

AKTUBHOTO HEMPUATHUS JCUCTBUN, MPUHOCSIIUX Bped OKPYXKaIoLIel NpUpoIHON cpene,
YMEHUS MPOTHO3UPOBATh HEOJATONPUSTHBIE SKOJOTUYECKUE MOCIEACTBHUS MPEITPUHUMAECMBIX
JNEHCTBUI U IPeIOTBpAILATh UX;

HaJIW4YusA PpasBUTOrO ISKOJIOTHMYCCKOI'O MBIIIJICHUA, 9KOJIOTUYECKOM KYJbTYpPbI, OIIbITa
JIESATEILHOCTH  AKOJIOTHYECKOM HAIlIpaBJICHHOCTH, YMCHHUA PYKOBOACTBOBATHCA HWMH B
HOSH&BZlTCJ'[BHOﬁ, KOMMYHHKaTHBHOﬁ H COITMAJIbHOM IIPAaKTHUKE, CIIOCOOHOCTHU U YMCHHA aKTUBHO
MMPOTHUBOCTOATH UACOJIOTUN XeMO(I)06I/II/I;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMSI

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

NOHMMAaHUSA cHnenupuKd XMMHHM KaK HayKd, OCO3HaHUs €€ poiau B (OpMHpOBaAHUU
PalMOHAILHOIO HAYYHOTO MBIIIJIEHUS, CO3AaHNU LEJIOCTHOTO MPECTAaBICHHs 00 OKPYKaroLleM
MHUpE KaK O €JUHCTBE IPUPOJAbI U YEIOBEKA, B IMO3HAHWM IIPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpobsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHH JJII COBPEMEHHOW NHUBWIM3AlUU: B €&
TYMaHHUCTUYECKOW HAIMpPaBICHHOCTH M BAXHOW POJHM B CO3JAaHUM HOBOW 0a3pl MaTepHUambHOU
KYJIBTYPBI, PEIIEHNN TJIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTHUH MEIUIIMHBI,
0o0ecreueHnH yCIOBUM YCTEITHOTO TPYJa U AKOJIOTHYECKA KOM(DOPTHOM KUZHHU KAXKIIOTO YJieHa
o011ecTBa;

CCTCCTBCHHO-H&y‘lHOﬁ TpaMOTHOCTHU: TIOHUMAHUA  CYIIHOCTU MCTOAOB IIO3HAHMHA,

UCIOJIb3YyEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJSyyaeMble 3HAHUS IS
aHaIM3a U OOBSICHEHHUS SIBICHUHM OKPYKAIOIIEro MHpa M MPOUCXOASIIMX B HEM H3MEHEHUH,
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YMEHHsI Ie71aTh 000CHOBaHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (P)aKTOB M MMEIOIIUXCS TaHHBIX
C TENBIO TTOTYYCHUS JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJb30BaTh XUMHYECKHE 3HAHUS JJI1 p€ICHUSA Hp06HeM
B pCaAJIbHBIX XKU3HCHHBIX CUTYyallusIX,

HHTCPCCA K IMO3HAHWIO U HCCHGI[OBaTeHBCKOfI JCSITCIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBUM C JKU3HCHHBIMHU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOGHHOCTAM TpyAa B pPa3IMuHBIX cdepax mpodeccnoHaIbHOM
JIeSATETbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS Y4YEOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpeaHero o01ero oopa3oBaHusl BKJIIOYAIOT!

3HAYMMble s (HOPMHUPOBAHMS MHUPOBO33PEHUs OOYUaAIOIIMXCS MEXKIUCHUIUIMHAPHBIC
(MexXnpeaMeTHbIe) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAIOIINE LEIOCTHOCTh HAyYHOW KapTUHBI MHpa
U crienr(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMA, HAY4YHbIH (aKT, NPHUHIIMI, TMIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCaJbHble  ydyeOHble  JeiicTBUA  (TMO3HABaTeNbHbIE,  KOMMYHUKATHBHBIE,
peryisaTuBHbIE), obOecneunBaronie (oOpMHUpOBaHME (PYHKLUMOHAIBHOM TI'pPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00Yy4aroIuxcs;

CIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ MCIOJIb30BaThb  OCBOEHHBIE  MEKIUCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U

COLIMAIbHON NTPAKTHKE.

MeranpeameTHbie pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMH YUE€OHBIMHU
MM03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSMH.

OBnaneHne YHUBEpPCAJIbHBIMH y‘-leﬁﬂbIMI/I NMO3HABATEJIbHBIMHU A€ CTBUSIMM .

1) 6a30Bble JIOTHYECKHUE e CTBUS .



CaMOCTOSITENIbHO  (pOpMynHpOBaTh U aKTyaJU3UpOBaTh MpoOJieMy, BCECTOPOHHE €
paccMaTpuBaTh;

OonpeaAciIATh LCIIN ACATCIbHOCTHU, 3adaBas IIapaMETpbl W KPUTCPHUU HUX JOCTUKCHMUI,
COOTHOCHUTH PE€3yIbTaThl ACATCIBHOCTH C IIOCTABJICHHBIMU LICIISIMUA,

HCIIOJIB30BaTh IIpPpU OCBOCHHU 3HAHUH HpI/IéMBI JJOTUYCCKOT'O MBIINIJIICHUSA — BbBIACIATH
XapaKTEPHBIC IIPHU3HAKU MOHATHH U yYCTaHaBJIMBATb HX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBCTCTBYIOIIMEC MOHATHUA JIA 00BICHCHUS OTACIBbHBIX (baKTOB u SIBJICHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINH;
YCTaHaBIUBATh IPUYUHHO-CICACTBEHHBIE CBA3U MEXKAY U3Y4aCMbIMU SIBJICHUSAMH,

CTPOUTH JIOTMYCCKHE PACCYKIACHUA (I/IH,Z[YKTI/IBHBIG, JACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I),
BBIABJIATH 3aKOHOMCPHOCTU U IMMPOTHBOPCUYHA B paCCMAaTPpUBACMBbIX ABJICHUAX, q)OpMy.HI/IpOBaTI)
BBIBOJIbI U 3aKJIFOUCHUS,

IPUMEHATh B NpOLECCe MO3HAHUS, MCIOJIb3YeMble B XUMHUHM CUMBOJIMYECKHE (3HAKOBBIE)
MO/IeJH, TPe0Opa30BbIBATh MOEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHMHYECKOH pEaKIMd — TP PEIICHHH Y4eOHBIX
[IO3HABATEIIBHBIX U IPAKTHUYECKUX 3a1ad, IMPUMEHATb HAa3BaHHBIC MOJCIIBHBIC IIPEICTaBICHUS
JUISl BBISIBJICHUS XapAaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIU.

2) 6a3oBbIe HCCIeA0BaTENIbCKUE el CTBUS .
BJIaACTb OCHOBAMH METOJ0OB HAYUYHOT'O IMO3HAHKA BCHICCTB U XUMHWYCCKUX peaKuHﬁ;

dbopMyaupoBaTh WEIM W 3aJa4d  UCCJICIOBAHMS, WCIIOJIB30BAaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KIECHUMH,

BJIAJICTh HABBIKAMU CAMOCTOSITEIILHOTO TUIAHUPOBAHUS W TIPOBEICHUS YUCHHUYECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOIIOIATh 32 XOJO0M IMPOIEcca, CaMOCTOSTEIbHO
NPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh OOOOLICHHS W BBIBOJBI OTHOCHUTEIILHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIICIOBAHHS, COCTABIATh OOOCHOBAHHBINA OTUYET O MPOJICIAHHON
pabore;

HpI/IO6pCTaTI> OIIBIT yququCKOﬁ HCCHCHOB&TGHBCKOﬁ u HpOGKTHOﬁ ACATCIIbHOCTH,
IMPOSABJIATH CIIOCOOHOCTE M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUMCKY METOJOB PCIICHUA
MPAKTUYCCKUX 3aaaY, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITIO3HAHUS .

3) pa6ora ¢ nHpopManmeii:

OpUEHTUPOBAThCA B Pa3IMUHbIX HCTOYHUKAX HMHPOpMAIMK (HAay4YHO-TIOMYJSpHAs
JauTepaTypa XHMMHYECKOTO COJAEp)KaHus, CIpaBOYHbIE TOcoOus, pecypchl HHTepHera),
AHAIM3UPOBATh HH(MOPMALIMIO PA3JIMYHBIX BUIOB U (QOPM MpeICTaBICHUS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTDb U HEIIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl M TPUMEHSTH pa3IMyHble METOJbl MpHU IOHCKe U OTOOpe
uHpopMalu, He0OOXOIMMOM [T BBITOJIHEHHs YUeOHbIX 3aj1a4u ONpeaeEHHOTO THIIA,



pUOOpETaTh OMBIT HCMOIb30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMAIbHYIO (pOpMy mpeacTaBieHUs MH(OpMALMUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIIbI, PUCYHKH U JIPYTHUE);

UCTIOJIb30BaTh HAYYHBIM S3BIK B KAauyeCTBE CpEJICTBA MNpH paboTe C XUMHUYECKOU
uHpOpManMeil: NPUMEHSATh MEXIpeaMeTHbe ((pU3HYeckue W MaTeMaTH4YecKue) 3HAKd |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJBb30BaTh U Hp606pa30BbIBaTb 3HAaKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATTIAJHOCTH.

OBjaagenue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM

3a/aBaTh ~ BONPOCHl [0  CYIIECTBY OOCYyXJaeMoW TeMbl B  XOJA€  JuUalora
W/WIA JUCKYCCHUU, BBICKA3bIBaTh HJEH, (DOPMYIHpPOBATH CBOM TMPEUIOKCHHS OTHOCHUTEIIBHO
BBITIOJTHEHUS IPEAJIOKEHHOM 3a1auu;

BBICTYIIATh C IPE3CHTALMEH pe3yJabTaTOB IMO3HABATENBLHON IEATEILHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHHH XHMHUYECKOTO
9KCIIEPUMEHTA, TPAKTUYECKOW pabdOTHl 1O WCCICAOBAaHHIO CBOWCTB M3Y4aeMbIX BEILECTB,
peanuzanuu yueOHOro IIPOEKTa U dopmynupoBaTh BBIBO/JIbI
[0 pe3ysibTaTaM TNPOBENEHHBIX HCCIEAOBAaHMA MYyTEM COIVIACOBAHUS MO3ULIMH B XOfe
00cyxaeHust 1 0OMEHa MHEHHUSIMHU.

Oejaaaenue YHUBEPCAJIBHBIMHA PEryJAsATUBHBIMU JeHCTBUSIMU .

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYILECTBJIATh CBOIO MO3HABATEIbHYIO NESTEIbHOCTb,
onpenensds e€ eI M 3aJauyd, KOHTPOJIHUPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alrOpUTM JEUCTBUN IPU BBHINOJHEHUHM YU4eOHBIX M HCCIIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pPelIeHHs C YYETOM MOJyuyeHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKIusX;

OCYIIECTBIIATh CAMOKOHTPOJb CBOCH JEATEILHOCTH Ha OCHOBE caMOaHajH3a W
CaMOOLIEHKH.

MNPEJIMETHBIE PE3YJIBTATHBI



ITpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUsS» OTPaXkaroT:

c(hOpPMHUPOBAHHOCTH NIPEJCTABICHUN 0 XUMHUYECKON COCTABJISIONICH €CTeCTBEHHO-HAYTHON
KapTUHBI MHpa, POJIU XMMHUHU B MO3HAHHUU SIBJICHUM MPUPOJIbI, B (POPMUPOBAHUU MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
MPUPOAHOM CpeJE;

BIIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE
HOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JICKTPOHHAs 000J04YKa aTOMa, MOJIEKYJa, BAJIECHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHANBHAS TPYNNa, paauKai, M30MEpUs, U30MEphbl, TOMOJOTHUYECKUI pSAJ, TOMOJOTH,
YIJIEBOLOPOABI, KMCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOECHUS OPraHUYECKUX
BemecTB  A. M. byTiepoBa, 3aKkOH COXpaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXkKalllue B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEEHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUH 1 0€3011aCHOM MCIOJIb30BAHNY BaXKHEMILINX OPraHUYECKUX BELIECTB B OBITY
Y IIPaKTHUYECKOH EATEIbHOCTH YEI0BEKa,

c(OpMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATUN, YCTAaHABINBATH
UX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHS IIPU OMUCAHUU COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUW HCIIOJIH30BATh XUMHYECKYI0 CHUMBOJMKY I COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (POpMYTT OPraHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIMW, U3rOTABIMBATh MOJEIN MOJEKYJI OpPTraHUYeCKUX BEIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS,;

c(OPMHPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAIEKHOCTh U3YYEHHBIX OpPraHMYECKUX
BEIIECTB II0 HX COCTaBy M CTPOEHUI0 K ONpPENENEHHOMY KIAcCy/TpynIie COeIUHEHUN
(YyriaeBoJopodbl, KHUCIOPOJ UM a30TCOACpXKAIlUEe  COCIUHEHMs, BBICOKOMOJIEKYIISIPHbIE
COEIMHEHMS), JaBaThb UM Ha3BaHusA Mo cuctematnueckod HoMmeHknaType (IUPAC), a Takxe
NPUBONUTH TPUBHMAJbHBIE Ha3BaHMs OTIENIbHBIX OPraHMYECKHUX BEIIECTB (ITHJIEH, MPOIMMJIEH,
aleTUJIEH, STWICHIVIUKOIb, TJIUUEPUH, (PEeHOJd, (opManbIeruj, aueTaableruil, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
KpaxMall, [IeJUII0JI03a, TIHUIHH);

c(OpMUPOBAHHOCTh YMEHHSI ONpPENENSITh BHUIbl XMMHYECKOH CBSI3M B OpPraHHMYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPaTHBIE);

C(bOpMHpOBaHHOCTI) YMCHUA TNPHUMCEHATH IIOJOKCHHUA TCOPUHU CTPOCHHUA OPTraHHYCCKUX
BCIICCTB A. M. BYTJ'IepOBa JJIsA OOBSICHEHHSI 3aBUCHMOCTH CBOICTB BCIICCTB OT MX COCTaBa U
CTPOCHMU:, 3aKOH COXPaHCHHA MacCChl BEIIIECTB,

chOpMUPOBAHHOCTh YMEHHUM XapakTEepU30BaTh COCTaB, CTpPOCHHE, (Qu3nyeckue u
XUMHUYECKHE CBOMCTBA THUITMYHBIX MPEACTABUTENCH PA3IMYHBIX KJIACCOB OPTAaHMYECKUX BEIIECTB
(MeraH, 3TaH, OTWIEH, MNPOMWJEH, aleTWIeH, OyraaueH-1,3, merwnOyramuen-1,3, OeH301I,
METaHOJI, ATAHOJI, THJICHTJIMKOJb, TJIMIEPUH, (EHOJI, alleTalbJAeTHu/l, MypaBbUHAs U YKCYyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmall, IeJI003a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH



TEHETUYECKYIO CBSI3b MEXJY HUMHU YPABHEHUSMHU COOTBETCTBYIOIIUX XUMHYECKUX DPEAKIUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX GOpPMYIT;

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEPH30BaTh HCTOYHHKH YIIIEBOJOPOJHOTO CHIPbHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEPepabOTKH M MPAKTUYECKOE HMPUMEHEHHE
HPOIYKTOB NepepabOTKH,;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS 110 XHMHUYECKUM YpPaBHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BELIECTBA WM NPOAYKTAa PEAKLUHU IO H3BECTHBIM
macce, 00BEMY, KOJINYECTBY OJTHOTO u3 MCXOJIHBIX BEILIECTB
WM [IPOJYKTOB pEaKLUn);

c(OpMUPOBAHHOCTh YMEHUH BIIAJICTh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, MCIONb3YEMbIX B XHMHUU I[P HW3YYEHHH BEIIECTB M XUMHYECKHUX SIBIICHHUI
(HaOmrofieHue, U3MEpPEHUe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XAMHUYECKHUE 3HAHUS JUISl TPUHATHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM,;

c(hOpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa MOJb30BaHUS XUMUYECKOW MOCYAOH H
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU MO BBITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB,;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIIOJIHATH XHUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHusl OPraHU4YECKUX BEIECTB IPU HAarpeBaHUU, NOJYyYEHUE ATHIEHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHUYECKUX BEIIECTB, JCHaTypauus OelIKoB Ipu
HarpeBaHUU, IBETHHIC PEAKIIMU OCITKOB) B COOTBETCTBHUHU C MPABWIAMHU TEXHUKH 0€30IaCHOCTH
npu oOpallleHUH C BEIeCTBAaMM M JIAOOPATOPHBIM 000pPYIOBaHUEM, MPEACTABIATh PE3YJIbTaThl
XMMHYECKOTO JKCIIEpUMEHTa B (hOpMe 3alUCH ypaBHEHHMH COOTBETCTBYIOIIMX pPEAKIUN U
(GbopMynHpOBaTh BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB,;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3MPOBATh XWMHYECKYIO HH(OpPMAIHIO,
HOJYy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MH(popMaluu, UHTepHET U Apyrux);

c(OpPMUPOBAHHOCTh YMEHUW COOMIOAATh TMpaBWJIa HKOJOTMUYECKU IEIecO00pa3HOro
MOBEJICHUsI B OBITY M TPYJAOBOM NESITEIBHOCTA B IEJISIX COXPAHEHHS CBOETO 3JI0POBbI U
OKpY’Karollled MPUPOJIHON Cpelibl, OCO3HABATH OMACHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBbI
OTpeNIeIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbica Tokaszarens I[IJIK, moscHsTh Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YEJI0BEKa,

JUIA 06yanOHIHXC${ C OIpaHUYCHHBIMU BO3MOKHOCTAMH 3JO0POBbA: YMCHUC IMPUMCHATH
3HAaHHUS 00 OCHOBHBIX JOCTYIIHBIX METOaX MO3HAHHA BCIICCTB U XUMHWYCCKUX HBHCHHﬁ;

JUISL CJIETIBIX M CIA00BUIAIIMX O0YJAIOIIUXCS: YMEHUE HCII0JIb30BaTh PENIbe(hpHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins nist 3anucu xumuueckux Gopmyi.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUsT Kypca «OOImas W HeOpraHWuYecKas XUMUSD»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TIPEACTABJICHUN: O XHWMHUYECKOW COCTABJISIFOIIEH €CTECTBEHHO-

HAayyHOW KapTHUHBI MHpa, POJM XHMHUU B TO3HAHUU SIBICHUW NPUPOIBI, B (POPMUPOBAHUU
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOIUMOU JUIs
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pelicHUsT TPAKTUYCCKUX 3aa4 M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JIOPOBBIO U TIPUPOTHOM CpeIe;

BJIQJICHUE CHUCTEMOM XHMMHMYECKHUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
HOHATHUS (XMMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIN ATOMOB, UOH,
MOJIEKYJa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHULIATEIHHOCTh, CTEMEHb
OKHCJICHUsI, XUMHYECKasl CBsA3b (KOBAJIGHTHAs, WOHHAs, MeETaJuIMuecKas, BOJOPOJIHAs),
KpUCTAJJIMYECKass  peléTka, TUIBI XUMHYECKHUX  PEaKluid, pacTBOp, DIIEKTPOJUTHL,
HEIJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peakIMM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON Aucconuauuu, nepuoanueckuidi 3akoH JI. M. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHUsS U MPEBPALICHUS SHEPrHUH MPU XUMUYECKHX
peaKHI/ISIX), 3aKOHOMCPHOCTH, CHUMBOJIMUYECKUU SI3BIK XUMHHU, MHUPOBO33PCHUCCKHUEC 3HAHUA,
JeXalue B OCHOBE IMOHUMAaHHMS MNPUYUHHOCTH M CHCTEMHOCTH XHMUYECKUX SIBJICHHI,
(aKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJyYCHUH M 0€30IaCHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM IEATEIbHOCTH YEIIOBEKA;

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATh XapPaKTCPHLBIC IIPU3HAKU HOHHTHﬁ, YCTaHABJIMBATb
HNX B3aNMMOCBA3b, HCIIOJB30BATH COOTBCTCTBYIOIIUC ITOHATUSA IPHU OIMMCAHUHN HCOPraHUYCCKHUX
BCIICCTB U UX npeBpameHHﬁ;

c(OPMHUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUUYECKYIO CHUMBOJIMKY ISl COCTaBJICHUS
dopMyn BelIeCTB M ypaBHEHMH XUMHUYECKUX PEAKLUMH, CHUCTEMAaTHYECKyI0 HOMEHKJIATYpy
(IUPAC) u TtpuBHaibHbIE Ha3BaHHUS OTIENIbHBIX HEOPTaHWYECKUX BeEIlecTB (yrapHblii ras,
YIJIEKUCTBIA ra3, aMMuUak, rameéHas M3BecTh, HEraléHas H3BECTb, NUTbEBAs COJa, MUPUT U

Apyrue);

C(bOpMPIpOBaHHOCTI) YMGHI/Iﬁ OpeaciiATh BAJICHTHOCTb U CTCIICHb OKUCJICHUA XUMHUYCCKHUX
3JIEMEHTOB B CO€AMHEHUSIX Pa3INYHOIO COCTAaBAa, BUJ XUMHUYECKON CBA3M (KOBaJICHTHAs, HOHHAs,
METaAJIJIIMYECKasd, BO)IOpO)IHaﬂ) B COCOUHCHUAX, THUII KpHCT&HJ’IH‘IGCKOﬁ peIHéTKI/I KOHKPETHOT'O
BellecTBa (aTOMHAas, MOJIEKYJSIpHAs, MOHHAs, METAJUIMYECKas), XapaKTep Cpelsl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHMI YCTaHaBJIMBATh NMPUHAIJIEKHOCTh HEOPraHMUECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIIeCTBa — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh ~YMEHHMH  pacKpblBaTh CMBICI IMEPUOJAMYECKOr0 3akoHa /.
U. MenneneeBa M JI€MOHCTPUPOBAaTh €ro CHUCTEMATHU3HPYIOIIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (PYHKIINY,

cOPMHPOBAHHOCTh ~ YMEHHMHM  XapakTepu3oBaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3JIEMEHTOB 1—4 mepuonoB lleproanyeckoil CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB /1.
. MeHnzeneeBa, MCHONB3ysl NOHSATHA «S-, P-, O-2J€KTpOHHBIE OpOMTAIIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHS CBOMCTB XHMHMUYECKHUX OJIIEMEHTOB M HX
COCIMHEHUN 10 mepuojam u rpynmnaM [leppuogudeckoil cucTeMbl XMMHUYECKHUX 31€MEHTOB /I,
H. Menneneesa;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOCTBA
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIACCOB, MOJTBEPKIaTh CYIIECTBOBAHUE TN€HETHUECKOMN
CBSA3M MEXJy HEOPraHMYECKHMH BEIECTBAMHU C IIOMOILBIO YpPaBHEHUN COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIUN;
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c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMHUYECKHAE DPEAKIUU IO Pa3THIHBIM
Mpu3HaKaM (YHCIy M COCTaBy pEarupyroIuxX BEIMIECTB, TEIUIOBOMY 3G(dEKTy peakiuu,
U3MEHEHHIO CTETIeHEH OKMCIICHUS JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTaIn3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIATh YPaBHEHUS PEAKLUUN Pa3IMYHBIX THIIOB, ITOJHBIC
U COKpalEHHBbIE YpaBHEHUS peakluii MOHHOIO OOMEHa, YUUTHIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuy UayT 10 KOHLA,

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH PEAKIMH, IOITBEPKAAIOUINE KauyeCTBEHHBIH
COCTaB pa3JIM4YHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABAaTh OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PACTBOpPaX HEOPTAaHUYECKUX BEILECTB,;

c(OPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYHIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii IOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOr0 OanaHca ITUX PEaKLHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIuu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BATh XUMUUECKHUE TIPOLIECCHI, JIEXKAIINE B OCHOBE
MPOMBINIICHHOTO TOJIYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke C(HOpPMUPOBAHHOCTh
MPEACTABICHUI 00 OOIIMX HAYYHBIX MPHUHIMIAX W SKOJOTUYECKHX MPOOJIEeMax XUMHUYECKOTO
MIPOU3BO/JICTBA,

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ NpOBOANTL BbIYHUCICHHUA C HMCIIOJIb30BAHUCM IIOHATHUSA
«MaccoBad O0J1 BCHICCTBA B PaCTBOPE», 00BEMHBIX OTHOIIEHHUH TIa30B npun XUMHYCCKUX
pCaKknugax, MacChbl BCIICCTBA HIIN 00BEMa ra3oB IO HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCE
NI O6’béMy OOHOTO M3 YYACTBYIOIIHMX B pCAKIHU BCHICCTB, TCIIJIOBOI'O 3(1)(1)6KT8. pC€aKnu Ha
OCHOBC 3aKOHOB COXPAHCHUs MACCHI BEIIECTB, IPECBPAICHUS U COXPAHCHUS SHCPIUH,

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUia MOJH30BAHUS XUMUYECKON TMOCYAOU U
n1abopaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia oOpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB,;

Cq)OpMHpOBaHHOCTB YMGHI/If/'I IJIAHUPOBATh U BBIINIOJIHATDH XUMHYECKHH OKCIICPUMCHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpeAeTeHUE Cpeiabl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCAIFHOTO MHIMKATOPA, BIUSIHUE PA3IMUHBIX (PaKTOpOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, peaklMy HOHHOTO OOMEHa, KayeCTBEHHBbIE PEaKLUu Ha
cynbdart-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHUOH aMMOHMUS, PEIICHUE DKCIEPUMEHTATBHBIX
3agad nmo TteMam «Metamuib» U «HemeTtamnb») B COOTBETCTBUU C INpaBWIAMH TEXHHUKH
0€30MacHOCTH MpU 00paIIeHNH C BELECTBAMH U J1a0OpaTOPHBIM 000pYyI0BaHUEM, IIPEACTABIIATD
pe3ybTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3alucH YpaBHEHUH COOTBETCTBYIOLIUX
peakiuii 1 GopMyIUpPOBATH BHIBOBI HA OCHOBE ITHX PE3YIIHTATOB,

c(OPMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIM3HPOBATH XUMHYECKYIO HH(OpPMAIIHIO,
MOJIyYaeMyI0 M3 Ppa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKaluu, WHTepHET U

JIpYTUX);
c(OpPMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWJIa HKOJOTMYECKU IEIeCO00pa3HOTo

IIOBCJACHHUSA B 6I)ITy n prz[OBOfI ACATCIIBHOCTH B MEIAX COXPAHCHUSA CBOCro 3A0POBbA U
OKPY)KE[IOH_ICﬁ HpHpOI[HOﬁ Cpcabl, OCO3HABAThL OIIACHOCTb BOSﬂCﬁCTBHH Ha JKUBBIC OpPTaHHU3MBbI
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ompeeNEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpumepax CrnocoObl
YMEHBIIEHUS U MPEIOTBPAILCHUS UX BPEHOIO BO3JCUCTBUS HA OPraHr3M YEJIOBEKA;

JIIA 06yqa}01unxc>1 C OIrpaHUYCHHBIMH BO3MOXHOCTAMH 3J0POBbs: YMCHHUE IMPUMCEHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHHA BCIICCTB U XUMHUYCCKUX HBJICHI/II;'I;

JUTSI CIIETIBIX U CJIA0OBUISAIINX OOYJAIOIIUXCS: YMEHHE UCIIOJIb30BATh PEIbe(DHO-TOUCHHYIO
cucreMy o6o3HaueHuid JI. bpaitns ms 3anucu xuMmudeckux Gopmy.

DopmMupyeMble KOMIETEHIINN:

OK 10. Hcnonw3oBarb B NpOopECCHOHATHHON JAEATEIBHOCTH YMEHHUS M 3HaHUS,
HOJYYCHHbIE OOYYalOIIMMKCS B XOJ€ OCBOCHHS YYEOHBIX MpPEAMETOB B COOTBETCTBHH C
denepanbHBIM  TOCYHApCTBEHHBIM  OOpa3oBaTelIbHBIM  CTaHJAPTOM  CpPEeIHEro  OOmIero
oOpazoBaHwUs.

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

O6bem paboueli mporpaMMbl — 72 daca

B ToMm uucrne:

- JICKIIUU U YPOKU — 36 4acoB

- caMmocTosTeNbHas paboTta — 36 yacoB

2. CTPYKTYPA U COAEP/) KAHUE YYEBHOI'O IIPEIMETA
2.1. O0beM yueOHOT 0 npeaMeTa U BUABI YUeOHOI padoThl

Bun yuebHol paboThl O6beM yacoB
O0Bbem padoyeii NporpamMmsl 72
B TOM YHCJIC YaCHI
- 00s13aTeNbHOM YacTu 00pa3oBaTeIbHON MPOrPaMMBbl 72
- BApMATUBHOM YacTH 00pa30BaTEIbHON NPOTrpaMMBbl 0
YyeGHasi Harpy3ka oGyyamwinerocsi B padore ¢ npemnoaaBareiem | 36
(Bcero)
B TOM YHCIIE:
- TEOPETHUYECKUE U MPAKTHUCCKUE 3aHATHs (JICKIIUH, YPOKH) 27
- TpoeCCHOHATILHO OPHEHTUPOBAHHBIE 3aHATHUS -
- KOHTPOJIbHBIE PA0OTHI 4
- IPAKTUYECKHE PaOOTHI 5
CamocTrosiTeIbHAas padoTa odyuaromierocsi (Bcero) 36
B TOM YHUCIIE:
- CaMOCTOsATENIbHAsI pab0Ta HaJl KypCcOBOM paboToii (IPOSKTOM) -
- BBINOJIHEHUE WHAMBHUYaTbHOTO NMPOEKTA -
- UHBIE BUJIbI CAMOCTOSATENBHOM paboThI 36
Hrorosas arrecrauus B popme nuddepeHuNpPoOBaAHHOrO 3a4eTa Bo 4 cemecTpe
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2.2. Conep:xaHue y4eOHOIro npeaMerTa

OPITAHUYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYECKON XUMHH

IIpeamer OpraHUYeCKOn XUMHH: eé BO3HUKHOBEHHE, pa3BuTHE 51 3HA4YCHUE
B IOJIYYEHUU HOBBIX BEILIECTB U MarepuanoB. Teopus CTpoeHMs] OpraHudeckux coeauHeHuid A. M. BytnepoBa, €€ OCHOBHBIE MOJIOKECHHUS.
CrtpykrypHble (OpMYJIbI OpraHudeckux BeuecTB. ['omonorus, nsomepusi. XuMudeckasl CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHbBIE U
KpaTHBIE CBSA3HU.

Hpe,I[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(bI/IKaI_II/II/I OpraHN4YC€CKHUX BCHICCTB. HOMCHKJ'IaTypa OpPraHu4CCKux COG,Z[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘IeCKaﬂ) n
TPUBHUAJIBHBIC HA3BAHU A BaXKHEHIIINX HpeI[CTaBI/ITCJIefl KJIAaCCOB OPraHUYCCKHUX BCUICCTB.

3KCH€DI/IM€HT3HBHH€ METOJABI HM3YYCHHA BCHICCTB M HX HDGBDameHHﬁI O3HAaKOMJICHUE C 06pa311aMI/1 OpraHn4Y€CKUX BCUICCTB H
MarceprajiaMi Ha UX OCHOBEC, MOJACIMPOBAHHUEC MOJICKYJ OPTaHNMYCCKUX BECIICCTB, Ha6J'IIOI[eHI/IG U ONMCaHHUEC NEMOHCTPALMOHHBIX OIIBITOB IIO
MMPEBPAIICHHUIO OPIraHNYCCKUX BCIICCTB IIPpHU HAIrpCBaHUHA (HHaBHCHI/Ie, 06YFJ'II/IB3.HI/IC n ropeHHe).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOIMYECKHUH psia. MeTaH U 3TaH — NpocTeilIne MPeCTaBUTENN aJKaHOB: (PU3HMUECKUEe U XUMUYECKHE
CBOICTBa (peakIy 3aMEIIEeHNs U TOPEHNUs ), HAXOKIEHUE B IPUPOJIE, MTOJIyYeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, FOMOJIOTMUECKUN psAl. DTUJIIEH W MPONUJIEH — MPOCTEUIINE MPEICTAaBUTENN AJIKEHOB: (PM3UYECKHE U
XUMHYECKHE CBOICTBA (peakuy THAPUPOBAHMS, FAJIOT€HUPOBAHMSI, THApATAllUH, OKUCIICHUS U TIOJMMEPHU3ALINN ), TOTYyYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u mermnOyramueH-1,3: cTpoeHHe, BaKHEHINME XWMHUYECKHE CBOWCTBA (peakius IMOJMMEpU3aIun).
[TonyyeHue CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTMYECKHH psil. ALleTHIIEH — IPOCTEHIINI MpeACTaBUTENb AIKHHOB: COCTaB, CTPOEHHE,
buznyeckue 1 XuMUYEeCKHe CBOMCTBA (peakluy THIpUPOBaHUS, FaJIOr€HUPOBAHUSI, THApATAIlH, TOPEHHUS] ), IOJTyYeHHE U IPUMEHEHUE .
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Apenbl. benzoun: cocra, cTpoeHue, ¢puznYecKre U XUMHUYECKHE CBOMCTBa (peakiMH raJoreHUpPOBAHMSI U HUTPOBAHUS), MOJyYCHHE U
npuMeHnenue. Tonyon: cocmas, cmpoenue, usuyeckue u XumuyecKue C80UCMea (peakyuu 2aio2eHupo8aHus U HUMPOBAHUs), NOJYUEHUe U
npumenenue. TOKCUYHOCTb apeHOB. I 'eHeTHUecKast CBsI3b MEX/y YIVIEBOAOPOIaMU, IPUHAAJIEKAILMMH K PA3IMUHBIM KJIaccaM.

[TpupoaHble MCTOYHUKHU YrieBogoponoB. [Ipuponubiii ra3 u nomyTtHble HedTsHbie ra3sl. Hedtp m e€ mpoucxoxnaenue. CrocoObl
nepepadoTKU HePTU: NEeperoHKa, KPeKUHr (TepMHUUYECKHH, KaTanuTuueckuil), muponus. I[IpoaykTel nepepa®oTku He(TH, UX IPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOIYKTHI €ro NepepadoTKH.

3KCHGDI/IMGHT2UIBHLIC METOJABI M3YUCHHUA BCHICCTB M HMX HDCBD&H.[CHPIIZI O3HAaKOMJICHUEC C 06pa3uaMI/1 j1acTMacc, KaydyKoB U PC3UHBI,
KOJICKIINH ((He(l)Tb» u ((yl"OJ'IL», MOZCIIMPOBAHUC MOJICKYJ YIVICBOAOPOAOB U TaJIOTCHOIIPOU3BOAHBIX, ITPOBCACHUC HDaKTHqCCKOﬁ Da6OTLI:
IMOJIYYCHHC 3THJICHA U U3YUCHHUEC €TO CBOMCTB.

PacuérHbie 3a1a4u.

Brruucnenus mo YpPaBHCHUIO XHUMHYCCKOMN peaKknuu (MaCCBI, 06’béMa, KOJIMYCCTBA HMCXOAHOTO BCHICCTBA HJIM HNPOAYKTA PCaKIHUU I10
HN3BCCTHBIM MaAcCCE, O6’I)éMy, KOJIMYCCTBY OJJHOI'O N3 UCXOJHBIX BEIICCTB UJIU ITPOAYKTOB peaKLII/II/I).

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs

[IpenenbHbIE OHOATOMHBIE CHUPTHI. METaHON M 3TAHON: CTPOEHHE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBA (PEAaKIUU C aKTUBHBIMHU
MeTaJlJIaMH, TaJloreHOBO0OPOIaMu, TOPEHKE), IpUMeHeHne. BonopoaHbie CBA3M MEX]ly MOJIEKYJIaMU CIIUPTOB. [[eficTBHEe MeTaHOIa U 3TaHOoJIa
Ha OpPraHu3M YEJIOBEKA.

MHoroaTomMHble CHOUPTHL. DTHICHIVIMKONb W TJIMLEPUH: CTpOeHHE, (PHU3MYECKHe M XHUMHYECKHE CBOICTBa (B3aMMOAEHCTBHE CO
HIEJIOYHBIMM METaJlJlaMHi, Ka4eCTBEHHas peakiusi Ha MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opraHu3M yenoBeka. [IpuMeHeHue raumnepruHa u
STUJICHIJIUKOJIS.

deHou: CTPOCHUC MOJICKYIJIbI, (1)14314‘1601(146 1 XUMHYECKHE CBOMCTBA. TOKCUYHOCTD q)eHOJ'Ia. HpI/IMeHeHI/Ie q)eHona.

AJIBI[CTI/II[BI " KenioHul. d)opMaan(eerL, afeTaJIbACTuA: CTPOCHUC, (I)I/IBI/I‘-IGCKI/IC U XUMHYECKHE CBOMCTBa (peaKL{I/II/I OKHCJICHHUA U
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 XMMUYECKHE CBOMCTBA
(CBOﬁCTBa, O6H_[I/Ie IJI1 KJIacCa KHCJIOT, pCaKknus 3TepI/I(1)I/IKaHI/H/I), IIOJIYYCHHUE W IIPUMCHCHHC. CTeapI/IHOBaH N OJICMHOBas KHCJIOTbI KakK
MNpEaACTaBUTCIIN BBICHINX Kap6OHOBBIX KHUCIOT. Mbla KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JeiicTBHe.

Crnoxnble 3pUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['Haponn3 cnoxHbIx 3¢gupos. Kupsl. I'naponus xupos. [Ipumenenue xupos.
bronoruueckas posib JKUPOB.

VYraeBozpl: cocTaB, Kiaccu(ukauus yrieBoaoB (MOHO-, TU- M Hojucaxapuiabl). ['roko3a — mpocTeimmii MoHOcaxapua: 0COOEHHOCTH
CTPOCHUSI MOJICKYJbI, (PU3NYECKUE M XUMHUYECKUE CBOMCTBA (B3aumoeiicTBue ¢ ruapokcuaoM Meau(ll), okucienue aMMuadHbIM PacTBOPOM
okcuna cepebdpa(l), BocctaHoBieHue, OpoXeHHE TIIIOKO3bl), HAXOXJIEHHE B HpPUPOZE, NMpUMEHEeHHe, Ouojoruuyeckass posib. POTOCHHTES.
®pyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxmai u nemronosa kak IpupoaHsle nonuMepsl. CTpoeHue Kpaxmaia v HesuToa03bl. @u3ndeckue 1 XUMUYECKUE CBOMCTBA Kpaxmasa
(ruaposn3, KaueCTBEHHAs! PEAKIIUS C HOJIOM).

OKCIepUMEHTAIbHbIE METOJIbl MU3YYEHHUsl BEIIECTB M MX NPEBpAIICHUN: MpOBEACHHUE, HAOIIOJACHUE M ONHUCAHUE JEMOHCTPALlMOHHBIX
OTIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEaKI[MH OJHOATOMHBIX CIIUPTOB (OKUCIEHHUE 3TaHoa okcuaoM Meau(1l)), MHOroaToMHBIX CIIUPTOB
(B3aumosielicTBue riuuepuHa ¢ rugpokcugom meau(ll)), anbaernnoB (oKuciaeHHEe aMMHauHbIM pacTBOpoM okcuja cepedpa(l) u runpoxcuniom
menu(Il), B3anmoieficTBue Kpaxmaia ¢ HOJI0OM), IPOBEJICHUE IPAKTUYECKOI pabOThI: CBOMCTBA PacTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a/1a4un.

Brruncnenus mo YpaBHCHUIO XUMHYECKOMN pCaKknumn (MaCCH, 06’LéMa, KOJIMYCCTBA HCXOAHOI'0O BCHICCTBA HJIM IMPOAYKTA PCAKIUU I10
HN3BCCTHBIM MaAcCCEC, O6’béMy, KOJIMYCCTBY OAHOI'O U3 UCXOAHBIX BCIICCTB UJIK IPOJAYKTOB peaKI_[I/II/I).

A30Tcoz[ep>1<a1u1/1e OpTraHU4YC€CKUC COCIUHCHUS.

AMUHOKHUCIOTH Kak amMQoTepHble OpraHudeckue coequHeHus. Du3nveckre M XUMHUYECKHE CBOWCTBA aMHUHOKUCIOT (Ha MpUMepe
rmnHa). bruomornueckoe 3HaueHHE aMHUHOKHUCIIOT. [lenTub.

benky xak mpupoJiHbIE BBICOKOMOJIEKYNSpHBIE coequHeHHs. [lepBuuHas, BTOpHYHAs M TPETUYHas CTPYKTypa OeiKoB. XHUMHUYECKHE
CBOMCTBA OEJIKOB: THAPOJIH3, ACHATYpAIlUsl, KAYECTBEHHBIE PEAKIIUN Ha OCIIKH.

16



OKCIIEpUMEHTAJIbHBIC METOJIBI M3YYCHHS BEHISCTB W HMX IIPEBPAIICHUM: Ha6J'II-O,Z[CHI/Ie U OIIMCAHUC JEMOHCTPAIIMOHHBIX 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.

3KCHCDI/IMGHT2UIBHLIC METOJAbI M3YYCHHA BCHICCTB U HX HDGBDaI_L[eHI/II;'IZ O3HAaKOMJICHUE C 06pa3uaMH MIPpHUPOAHBIX W HCKYCCTBCHHBIX
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.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHATHS: SBJICHHE, HAYYHBINH (hakT, TUmore3a, 3aKOH, TCOPHs, aHAIM3, CHHTE3, KIacCH(HUKaIus,
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: kierka, opranusm, O6uocdepa, oOMeH BellecTB B opraHusme, (OTOCHHTE3, OMOJOTMUYECKH AaKTHBHBIE BemiecTBa (OeKwu,
YTJI€BOJIbL, JKUPbI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOIbI, TOJIE3HBIE UCKOIIAEMbIE, TOTLITUBO, PECYPCHI.

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

OBIIASA U HEOPTAHUYECKASA XUMMU A

Teoperuvyeckue OCHOBbI XUMHMH
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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
U3MEHEHUS CBOMCTB XMMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX MMH MPOCTHIX W CIIOKHBIX BEIIECTB IO TPyNIaM W IepuojaM. 3HAYCHHE
MEePUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

CtpoeHue BemniecTBa. XUMUYECKasi CBSA3b. BUAbI XUMUYECKOU CBsI3U (KOBAJICHTHAs HEMOJSIpHAs U MOJSIpHAs, MOHHAS, METAJIMYECKas).
Mexaau3mMbl 00pa30BaHMsI KOBAJICHTHOW XWMHUYECKOW CBsi3M (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN). BomopomHas cBsi3b. BajaeHTHOCTB.

SHGKTpOOTpI/IHaTeHBHOCTB. CreneHb OKHCICHUA. VIOHBI: 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.

ITonstue o JAUCIICPCHBIX CUCTCMaAX. HcTunHBIEC M KOJIJIOUIHEIC PaCTBOPBLI. MaccoBas 101 BEIeCTBA B pacTBOPEC.

KJ'IaCCI/I(I)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. OOpaTHUMBbIE peakiuu. XUMUYECKoe paBHOBecHe. DaKTOPbI, BIUSIOIINE
Ha COCTOsIHME XUMuyeckoro pasHosecus. [Ipunmun Jle llarense.

3J'IGI(TpOJII/ITI/I‘leCKaH JAUCCoHranus. CunbHBIE U cla0bie SJICKTPOJINUTHI. Cpena BOJHBIX PAaCTBOPOB BCUICCTB: KHUCJIAs, HeﬁTpaanaﬂ,
mIeJI049YHas.

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC PpEaKIuu.

OKcliepUMEeHTaIbHbIE METO/Ibl M3YUYEHHUs BEIIECTB U MX NpPEBpallleHui: neMoHcTpaius tadbnun «llepuoandeckas cucreMa XMMUYECKUX
3JIEMEHTOB . N. MenneneeBay, M3y4YeHUe Mozenen KPHCTaJUIMYECKUX pPEmETOK, HaOJI0/IeHue
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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 COCIUHEHUN.
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.

XVUMUYECKHE CBOWMCTBA BAXKHEHIIUX METAJUIOB (HATpUM, Kaiwii, Kambl[Uii, MarHuil, amlOMUHUHN, IIMHK, XpPOM, >KEJIe30, MeIb) U HX
COCIMHEHU.

O61ue criocoOb! noay4yeHus: MeTajuioB. [IpuMeHeHne MeTamioB 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).

PacuérHble 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.

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HAYYHBIX IIPUHIUIIAX IMPOMBIIIJIICHHOI'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 MCIOIh30BaHMS TIPEIapaToB
OBITOBOM XUMHUHU

B IOBCEHEBHOMU KU3HU.

MexnopeaMeTHBIE 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.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC TTOHATHUS: Hay‘lHHﬁ CI)aKT, THUIIOTE34a, 3daKOH, TCOpUA, aHAJIN3, CUHTC3, KJ'IaCCI/Iq)I/IKaI_II/IH, NepuoaANIHOCTD,
Ha6JHOI[CHI/IC, SKCIICPUMCHT, MOJCIUPOBAHNUEC, UBMCPCHUC, SIBJICHUC.

®dusuKa: Marepusi, YHEPrusi, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PAAUOAKTUBHOCTb, MOJIEKYJA, YHEPTETUUECKHI
YPOBEHb, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIEeCTBA, (PHU3NUECKHE BEIMUMHBI U €IMHUIIBI UX U3MEPEHUsI, CKOPOCTh.

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

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, 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 MJIaHUPOBAHHUE
36 yacoB+364acos c¢/p

TEMATHYECKOE IINTAHUPOBAHUE

KosmuectBo
Ne n/m HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI 4acoB teKTpomiiLIe (HppoBLIe)
o0pa3oBaTebHbIE PECYPChI
Bcero
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
11 [Ipenmer oprannveckoit xumun. Teopus cTpoeHuUs 1 https://resh.edu.ru/subject/29/10,
opranuyeckux coenunenuii A. M. bytieposa https://chem-ege.sdamgia.ru/
Hroro no pazneny 1
CamocTtosrenbHas pabora: Pewenue 3adanuii u3 yueonuxa, oazet OUIIHU, 1
coam EI'D
Paznea 2. Yriesogopoasbl
51 TIpefeTbHbIE YITIeBOOPOE — ATKAHEL 1 https://resh.edu.ru/subjgct/Z9/10,
https://chem-ege.sdamgia.ru/
29 HenpenenbHbie yrieBOI0POIbI: ATKEHBI, aJIKaTUCHBI, 4 https://resh.edu.ru/subject/29/10,
AJIKMHBI https://chem-ege.sdamgia.ru/
53 ApOMATHHECKHE YTIEBOIOPOTH 1 https://resh.edu.ru/subjgct/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/
HWroro no pazneny 8

22



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

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
31 Crinprs, Deron 1 https://resh.edu.ru/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

Pa3nes 4. Azorcoaepskamue OpraHi4ecKue coeJuHEeHH

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

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

Hroro mo pazueny 2

Pa3nes S. BbicOKOMOJIEKYJISIDHBIE COCIMHEHUS

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

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

Hroro no pazgeny il


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

KoauuecTBO

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m HanmeHoBaHMe pa3eioB U TeM IPOrpaMMBbl Hacos
o0pa3oBaTejibHbIE PeCypChI
Bcero
Pa3nen 6. TeopeTruueckue 0CHOBBI XMMHU
Crtpoenue atomoB. [lepuoguueckuii 3aKoH 1 https://resh.edu.ru/subject/29/11/,
1.1 [Tepuonuueckas cucrema XuMH4eCKux 3eMeHToB Jl. U. 1 https://chem-ege.sdamgia.ru/
Menaeneena
https://resh.edu.ru/subject/29/11/,
1.2 Ctpoenue BemniecTBa. MHOrooOpasue BEIIECTB 2 _
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11/,
1.3 XHUMHYECKUE PEaKITUN 4 _
https://chem-ege.sdamgia.ru/
Htoro no pazneny 7
CamoctosrenbHas padora: Pewenue 3adanuii u3 yueonuxa, oazet OUIIHU, 7
coam EI'D
Pa3znen 7 Heopranmueckas xummusi
https://resh.edu.ru/subject/29/11/,
2.1 MeTtamisl 3 ps:// u.ru/su J_c/ /11
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11/,
2.2 HemeTamier 4 ]
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/11/,
2.3 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB 1 _
https://chem-ege.sdamgia.ru/
Hroro no pazgeny 8
CamocrositenbHas pabora: Pewenue 3adanuti uz yueonuxa, bazet OUIIHU, 3
coam EI'D
Pa3nen 8. XumMus u KU3HL
3.1 XUMHUS U )KA3Hb 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 pazueny 2
3aver 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 36
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HOYPOYHOE IINTAHUPOBAHHUE

Ne ni/m Tema ypoka KonuyectBo Jonoxiremsas
uHdopmauus
4acoB

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

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

5 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUH psif. MeTaH U 3TaH — mpocTeiIme 1 OK 10
MIPEICTaBUTENHN AJTKAHOB

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

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

5 Anxanuensl. Byraauen-1,3 u metunOyranuen-1,3. IloaydyeHne CHHTETUYECKOTO 1 OK 10
Kay4yKa ¥ pE3HHBI

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

- Apensr: 6eH301 U TOIY0I. TOKCHYHOCTE apeHoB. [ eHeTrueckas CBs3b YIIIEBOJOPOIOB, 1 OK 10
MPUHAUIeKAIUX K pa3IMIHbIM KilaccaM

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

9 KonrtponbHas paboTa 1o pasaeiny «YTIeBoI0pOIb 1 OK 10

10 [IpenenbHblE OTHOATOMHBIE CIIMPTHI: METAHOJ U 3TaHOJI. BomoponHas cBs3b. 1 OK 10
MHOroaToMHbI€ CIIUPTHI: STUIEHIIIUKOIb U NINLIEPHH

11 ®enon. Anpaeruapl. AnieToH. OTHOOCHOBHBIE MTPeAeIbHbIE KAPOOHOBBIE KHCIOTHI: 1 OK 10
MypaBbUHAs M YKCYCHAas

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

13 CreapuHOBas ¥ OJIEMHOBAsI KUCJIOTHL. MblIa KaK COJM BBICIINX KapOOHOBBIX KHCIIOT. 1 OK 10

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

15

Kupsl: Tuaponus, mpuMeHeHne, OMOIOrHYECKas POJIb )KHPOB.

YrieBoasl: cocTaB, kimaccudukarys. Baxueime mpeactaBuTeNd: TI0K03a, GPyKTO3a,
caxaposa. Kpaxman u 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 kak npupoaHbIE BEHICOKOMOJIEKYIApHBIE coeANHEHUS. OCHOBHBIE TTOHATHUS
XUMHH U METOJIbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX coequHeHui. Ilnactmaccsl,
Kay4yKH, BOJIOKHA

XHUMUYECKHH AMeMeHT. AToOM. DNeKTpoHHas KoH(UTrypanus aToMoB. [lepuoguaeckuit
3aKkoH ¥ [lepuonnueckas cucreMa xumudeckux anemeHTos [I. 1. Menneneesa, ee
3aKOHOMEPHOCTH U 3HaUYCHHE

OK 10

OK 10

OK 10

OK 10

20

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

OK 10

21

22

[Tondarue o qucnepcHbIx cucTeMax. UCTUHHBIE U KOJUIOMHBIE pacTBOpPbL. MaccoBast
JIOJIsl BelIecTBa B pacTBope. Kiaccudukamus u HOMEHKIIATypa HEOpPTraHMIECKUX
coeMHeHM. ['eHeTnueckas CBsi3b HEOPraHUYECKUX BEUIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanms XuMHUUECKIX peakIiii B HEOPraHUIECKOW U OPraHUIeCKOH XUMUH.
3aKOH COXPaHEHUS MacChl BELIECTB; 3aKOH COXPAHEHUS U MPEBPALICHHS SHEPTHH MTPH
XUMHYeCKHX peakuusix. Ckopocts peakiuu. OOpaTMble peakui. XUMUYECKOE
paBHOBECHE

OK 10

OK 10

23

[Mpaktudeckas padbora Ne 3. «BiusiHue pa3nuiHbIX PakTOpOB HA CKOPOCTh
XMMHYECKOH peaKIum»

OK 10

24

25

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

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

OK 10

OK 10

26

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

OK 10
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Mengeneena. O6mue Gpuznveckue cBoiicTBa MeTaiioB. CIIIaBbl 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. "PerieHne sKcriepuMeHTaIbHBIX 33/1a4 [0 TEME 1 OK 10
«Mertamms»"
Hewmerannsl, ux nosnoxenue B Ilepuoandeckoit cucreMe XuMuieckux snementon 1. 1. OK 10
29 Menneneera. Pu3nvecKue CBOMCTBA HEMETAIIIOB. AJUIOTPOITHAS HEMETALUIOB (Ha 1
pUMepe KUCIopoia, cepsl, hocdopa u yriiepoaa)
30 XI/IMI/I‘IGCKI{C CBOICTBa raJIOTEHOB, CEPHI, a30Ta, hocodpa, yrieposia, KpeMHHUS U UX 1 OK 10
COETMHEHUI
31 O0600menne u 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 HEOpPraHW4YecKNe U OpraHndecKue coennHeHus. | eHeTndeckast CBSI3b HEOPraHMIECKUX 1
Y OPTaHUYECKHUX BEIIEeCTB
Ponp xuMuu B 06ecrieueHnr YKOJIOTHIECKOM, YHEPTETHIECKON 1 MUIIEBOM OK 10
34 0e301MacHOCTH, Pa3BUTHN MEIUIINHBL. XUMHUSI U 3/JOPOBhE YellOBeKa. UeloBeK B MHUpe 1
BEIIECTB U MaTepHaIOB
35 IIpencraBienns 00 0OMIMX HAYYIHBIX MPUHITUIAX TPOMBITIIEHHOTO TIOIYYSHHSI 1 OK 10
BaXHEHMIITUX BEIIECTB
36 3ayer 1 OK 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 36
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3. YCJIOBUS PEAJIMZALIUU ITPOT'PAMMBI IPEIMETA
3.1. Tpe6oBaHusl K MUHUMAJIbHOMY MATepPHAJbHO-TEXHHYECKOMY 00ecre4yeHHn 0

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

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,
NPUHTEP, MYJIbTUMEAUA-IIPOEKTOP C IKPAHOM, MyIbTUMEAMIHAS JOCKA, yKa3Ka-TIpe3eHTep
JUISL IPE3EHTALIHM.

O6opynoBanue JsiabopaTopud U pabouux MecT J1abOpaTOpUU: MEH3YPKH, MHUIETKU-
KaleJIbHUIIbl, TEPMOMETPbI, MHUKPOCKOIN, JIyNbl, NPEAMETHbBIE M TOKPOBHBIE CTEKJa,
IUTAaHIICTHI JUIS KaleNbHBIX peakuui, (puiabTpoBajbHas Oymara, MpPOMBIBAIKH, CTEKJISHHBIC
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
ra300TBOAHON TpPYOKOIf), AepKaTrenu A MPOOUPOK, CKISHKHU JJIsl XpaHEHHs] PEaKTHUBOB,
pa3marouHbie JIOTKHM; Xumuueckue crakansl (50, 100 m 200 mu1); mmaTenw; MUHLETHI;
TUTEJIbHbIE LIUIIBI; CEKYHIOMEPHI (TaliMepbl), MepHble TpoOupkH (Ha 10—20 mi1) U MepHbIE
kostobl (25, 50, 100 m 200 mi), BonsHas OaHsl (WJIM TEPMOCTAT), CTEKIISIHHBIC MAIIOYKH;
KOHMYecKkue KoJObl st TutpoBanus (50 m 100 ™mi); WHAMKATOPHBIE TIOJOCKUA JUISI
omnpenenenuss pH u craHgapTHas WHAWKATOpHAsl IIKala; YHUBEPCAIBHBIN WHIUKATOP;
nunetkd Ha 1, 10, 50 mn (wnmm mozaropel Ha 1, 5 u 10 mi), OropeTKH [UIsi TUTPOBAHUS,
menuuuHckue mnpuiel Ha 100-150 mi, maGopaTtopHble W/WAM aHaNUTUYEeCKHe Bechbl, pH-
METpBI, CYIIUIbHBIN 1IKad, U Ap. 1abopaTopHOE 000PYL0BaHHE.

3.2. Y4eOHO-MeToAnYeCcKoe 00eceyeHue

3.2.1. OcHOBHBIE HCTOYHUKH

* Xumusa, 10 xmacc / INabpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A., AKIuOHEpHOE
001ecTBo «13narenbcTBO «[Ipocemienue»
* Xumus, 11 xmace/ TI'abpuensn O.C., OctpoymoB WN.I'., CnaakoB C.A., AKuMOHEpHOE
obmiectBo «M3marenscTBO «IIpocBerieHmey



3.3 Opranmuzanus 00pa3oBaTeJILHOIO POLECCAa HA 3aHATHAX N0 y4eOHOMY NpeaMeTy

Peann3anusi BOCOIUTATEILHBIX ACMIEKTOB B Mpollecce YYeOHbIX 3aHATHI

Ha 3aHsATHSAX HCNONB3YIOTCS BOCHUTATENIbHBIE BO3MOXHOCTH COJEp)KaHUS y4eOHOTO
npeaMeTa 4epe3 co3/laHue OJIaronpUsTHRIX YCIOBUHN ISl IPUOOPETEHHSI 00yJaIONUMUCS OTIBITa
OCYIIIECTBIICHUS COI[MAIBHO 3HAUMMBIX I, Mepenady oO0y4yarouuMcsl COIMAIbHO 3HAUYMMBIX
3HAHWH, pPa3BUBAIONINE WX JFOOO03HATEIHHOCTh, IO3BOJISIONINE MPHUBIICYh WX BHHUMAHUE K
SKOHOMHMYECKHUM, TMOJIMTUYECKUM, DSKOJOTMYECKHUM, TyMaHUTApHBIM MpoOjJeMaM Hallero
obmiecTBa, (GOPMHUPYIOIIHNE X TYMAHUCTUIECKOE MUPOBO33PEHUE U HAYYHYIO KAPTUHY MUPA.
Hcnojb30BaHue AKTUBHbIX M HHTEPAKTHUBHBIX (DOPM NPOBeIeHUs 3aHATHIA
B mensx peanw3anuu  KOMIETEHTHOCTHOTO IMOJAXO0JId, MPEIyCMOTPEHO HCIOJIb30BaHUE B
o0pa3oBaTebHOM TMpoOIlecce AKTUBHBIX W HWHTEPAKTUBHBIX (OpPM TMpOBENEHUs 3aHATUN
(KOMITBIOTEPHBIX CHMYJISIIIHMA, JIETOBBIX M POJEBBIX HUIP, pa3dopa KOHKPETHBIX CHUTYaIUH,
MICUXOJIOTHYECKUX U UHBIX TPEHUHIOB, TPYIIOBBIX JTUCKYCCHIT) 17151 POPMHUPOBAHUS U PA3BUTHS
001X ¥ MpoeCCHOHATHHBIX KOMIIETCHITUN 00yUJarOIuXCs.

3.4. OcoGenHocTH peajqu3anuu nporpammel ¢ npumenesuem 10T u 20

B o0coObix ciydasx (KapaHTUH, aKTHUPOBaHHbIE JHU U JIp.), BO3MOXKHA OpraHU3aIMs
yaeOHOro mporecca B (QopMe  JUCTAHIIMOHHOTO O0Oy4YeHUus: (DJIIEKTpOHHOE OOydeHHue u
JMCTAaHIIMOHHBIE 00pa3oBaTesbHble TEXHONOIUN). [1oJ 31MeKTPOHHBIM 00yueHHEM MOHHUMAeTCs
opranu3zaiysi 00pa3oBaTeNbHON EATEIIFHOCTH C MPUMEHEHHEM COJIeprKaleics B 0a3ax JaHHBIX
U HUCHOJB3yeMOW Ipu  peanu3anuu  oOpa3oBaTeNbHBIX HporpaMM HHpOpMauu U
obOecrieunBarOIUX €¢ 00padOTKy WH(POPMAIMOHHBIX TEXHOJOTHH, TEXHHYECKHX CpEICTB, a
TaKkke HHGPOPMALMOHHO-TEIIEKOMMYHUKAIIMOHHBIX CeTel, o0ecrneuuBaomuX Mepeaady Io
JVHUASM CBSI3M yKa3aHHOM WMH(GOpMAIMH, B3aMMOACHUCTBHE OOYYArOIIMXCS M MEAarorHYecKuX
paGotHukoB. Ilox JOUCTAaHIIMOHHBIMH O0pa30BaTEIbHBIMM TEXHOJOTMSAMU IOHUMAIOTCS
o0pa3oBaTeNbHBIE TEXHOJOTHH, PEaIn3yeMble B OCHOBHOM C NMPHUMEHEHHEM WH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHBIX CETeH IpH ONOCPEAOBAaHHOM (Ha pPACCTOSHUHU) B3aMMOJAEHCTBUU
00y4aromuXxcst ¥ MeJarorndeckux pabOTHUKOB.

JluctaHIIMOHHOE  O0y4YeHue, B  3aBHCHUMOCTH OT TEXHHYECKHX  BO3MOXKHOCTEH
00yYaromuxcsi, MPOBOAUTCS C MCIIOJIb30BAaHUEM TaKUX (POPM MPOBENCHHS 3aHITUN KaK OHJIAiH-
YPOKH, OHJIalH-KOH(EpEeHIH, OHJIAWH-JIEKINH, UCHOJIb30BaHUE BUICOYPOKOB, IMpE3EHTALM,
BO3MOXKHOCTEH AJIEKTPOHHBIX 00pa3zoBaTesbHbIX Iargopm Yuu PV, pemry EI'D, POII u nap, a
TakK k€ B aJbTEPHATUBHBIX (hopMax, MpeycCMaTpUBAIOIINX PabOTy 00yJaromuXcs M0 OCBOCHHIO
IPOTPAMMHOTO MaTepHall C YYeOHBIMH W JUAAKTHYECKHMMH TIOCOOMSMH, MapIIpyTHBIMU
auctamu. JlucTaHIIMOHHOE 00y4YeHUE COMPOBOXKIAETCSI KOHCYIBTUPOBAHUEM O0YUYAIOLIMXCS U UX
poauTenel (3aKOHHBIX IpeACcTaBUTeNEH) B 000 TOCTYMHON AUCTaHIMOHHON (hopMme.

OOyuaronMess oOecredeH JI0CTYNl K pecypcaM 3JIeKTPOHHO-OMOIMOTEUHOM CHCTEMbI
(anexTponHOM 6ubmmoreke) KOpaiiT u Jlans.
4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS ITPEAMETA

KoHTpoib W omeHKa pe3ylIbTaTOB OCBOCHMA Y4eOHOrO IpeaMeTa OCYLIeCTBISEeTCs
IIPENoIaBaTesIeM B IPOLECCE IMPOBEACHUS NPAKTUYECKUX 3aHATHH, TECTUPOBAHUA, A TaKkKe
BBITIOJTHEHHS 00YJarOIIUMHUCS UHIUBUAYATbHBIX 3a/IaHUH.

Texymuil KOHTPOJIb U MPOMEXKYTOUHAs aTTeCTallMs MPEAyCMaTPUBAIOT BBIMOJIHEHHE padboT (Mx
4acTH) B TECTOBOW (opMe, COCTAaBICHHBIX Ha OCHOBe 3amanmu u3 Oanka DUOKO (BIIP B
CIIO) u otkpseitoro 6anka 3aganuit ®UIN no noaroroske k EI'D.

OcBoennbie ymenusi, |Ilokazareju oueHku ®opma KOHTPOJISI H
YCBOCHHBbIC 3HAHHSA pe3yJibTaTa OLlCHUBAHHS
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CrpoeHue aToMOB
XUMHYECKHX 3JICMEHTOB
U IPUPOJIa XUMHUYECKOM
CBSI3U

CocTaBisiTh XUMHYECKHE
(bopMyIIBI COeAMHEHUH B
COOTBETCTBUH CO
CTENEHBIO OKUCIIEHUS
XHUMHYECKHX DJIEMEHTOB,
HCXO/s U3 BaJCHTHOCTH H
AJEKTPOOTPHUIIATEIIBHOCTH

1. Tect

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

3. 3agaHus HA HCIIOIL30BAHUE
XUMHYECKOM CUMBOJIMKH U
Ha3BaHUM COCIMHCHHUI 1O
HOMEHKJIAType MEKyHAPOIHOTO
CO103a TEOPETUICCKOMN 1
MPUKIIATHON XUMUHU U
TPUBHAIILHBIX Ha3BaHUU TSI
COCTAaBJICHHUS XUMHUYECKUX
(dhopMys IByXaTOMHBIX
coelMHEeHUN (OKCU/IOB,
Cynb(UI0B, TUAPUIOB U T.IL.) U
JIPYTUX HEOPTaHUYECKUX
COeMHEHNH OTAEIbHBIX KJIaCCOB

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

XapakTepru3oBaTh
XHMHUYECKHE 3JIEMEHTEI B
COOTBETCTBHUH C UX
IOJIO)KEHUEM B
MIePUOIUYECKON CHCTEME
XUMHUYCCKHUX BJICMCHTOB
J.1. MenneneeBa

1. Tect

2. IIpakTrueckue 3aaHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOEHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U EPUOANYECKUM
N3MEHEHHEM CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX
COCIUHEHHUN B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKUE 3aaHUs HA
XapakTepU3aLnI0 XUMHUUECKUX
3JIEMECHTOB

TuIbl XUMHYECKUX
peaKkuuit

CocTaBisITh peakuuu
COCIIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIleHus,
OKHMCIIMTEILHO-
BOCCTAHOBUTCIIBHBIC
peaxiuu

1. 3agaun Ha cocTaBlIEHUE
YpaBHEHUU PEAKIUN:

— COeMHEHUS, 3aMCICHUS,
pasnoxeHusi, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA C
HCIOIL30BaHHUEM METOJIa
AIIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT MaccChl
BEIISCTBA MM 00BbEMA

ra3oB M0 U3BECTHOMY KOJIHMYECTBY
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BEIIIECTBA, MACCe W 00BEMY
OJTHOTO U3 yYaCTBYIOIINX B
PEaKIMK BEIIECTB; PAaCUETHI
Macchl (00bEMa, KOJIMIeCTBa
BEIIIECTBA) MIPOAYKTOB PEAKIIHH,
€CIIH O/THO M3 BEIECTB UMEET
IpUMECH

DIIEKTPOTUTHYECKAS
JUCCOLMAINS U MOHHBIN

CocraBisTh ypaBHEHUS
XUMUYECKHX PEaKIuH

1. 3amanus Ha COCTaBJICHUE
MOHGKYHSIPHLIX U UOHHBIX

o0OMeH MOHHOTO OOMEHa ¢ peaxkuuil ¢ y4uacTueM KUCJIOoT,
y4acTUEM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |YCTAaHOBJIEHUE U3MEHEHUS

KHCIIOTHOCTH CPEJIbI

Knaccudukanus, KnaccudumupoBars 1. Tect

HOMEHKJIaTypa U HEOpraHUYECKUe 2. 3ajaym Ha pacueT MaccoBOi

CTpOCHHE BEIIIECTBA B COOTBETCTBUHU |10JIH (MAcChl) XUMUYECKOTO

HEOPraHUYECKHUX C UX CTPOEHUEM 3JIEMEHTA (COeIMHEHNS) B

BEIIIECTB MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3agaHus 1Mo
KJaccu(uKaum, HOMEHKIIAType u
XHUMUYECKUM (HopMysIaM
HEOPraHMYECKUX BEIIECTB
Pa3INYHBIX KIJIACCOB.

4. [lpakTnyeckue 3aaHus Ha
ONpeAeIeHNe XUMHYECKON
aKTHBHOCTH BEIIECTB B
3aBHCUMOCTH BHJIa XUMHYECKON
CBSI3U M TUTIA KPUCTAJUTMIECKOM
peLIeTKH

DU3NKO-XUMHYECKHE
CBOlCTBa
HEOPTaHUYECKUX
BCIIIECTB

YcranaBauBaTh
3aBHCUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPTraHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAaK)Ke TUTIa
KPUCTaJUIMYECKOU
peleTKu

1. Tect

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIUN
C YYaCTHEM IPOCTHIX U CII0KHBIX
HEOpPraHMYECKUX BEIIECTB:
OKCHUJIOB METAJIJIOB, HEMETAJLJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMU U aM(OTEpHBIX
TMJIPOKCHUJI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBa U CITOCOOBI OTyYEHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
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CBOMCTBA U NOJIy4YEHUE
HEOPraHWYECKUX BEILECTB

Wnentudukanms
HEOPraHUYECKUX
BEIECTB

Uccnenosatn
KaueCTBEHHBIC PEAKIIUH
HEOPTraHWYECKHUX BEIECTB

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

Knaccudukanus,
CTPOCHUE U
HOMEHKJIaTypa
OpTraHU4YCCKUX BCIICCTB

Krnaccudumnuposats
OpraHUYeCKHe BEIECTBA B
COOTBETCTBUU C UX
CTpOCHHEM

1. 3ananus Ha cocTaBleHHE
Ha3BaHUN OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHON WIH
MEKTYHapOAHOMN
CUCTEeMaTU4YECKOl HOMEHKIIaType.
2. 3agaHusi Ha COCTABJICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hopMyI
OpraHMYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.

3. 3ajauM Ha omnpezeneHue
npocreien GopmyIibl
OpPraHUYeCKON MOJIEKYJIbI, UCXOIs
U3 3JIEMEHTHOTO cocTaBa (B %)

CBoiicTBa OpraHU4YeCKUX
COE€IMHEHUN

YcranaBiuBaTh
3aBUCUMOCTH (PU3HKO-
XUMHUYECKUX CBOMCTB
OPraHUYECKUX BELIECTB OT
CTPOEHUS MOJIEKYJI

1. 3amanus Ha cOCTaBIICHHE
YpaBHEHUN XUMHUYECKUX peaKlui
C y4acTUEM OPraHUYECKHX
BCIISCTB Ha OCHOBAHUHU UX
COCTaBa M CTPOECHUS.

2. 3agaHus Ha COCTaBJICHHE
YpPaBHEHUN XUMHYECKUX PEAKIUH,
WJUTFOCTPHUPYIONIUX XUMHUECKHE
CBOMCTBA C YUETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PEaKLUi U
FeHETUYCCKOU CBSA3U
OpraHWYEeCKHX BEIECTB Pa3HBIX
KJIaCCOB.

3. Pacuernsble 3aga4yu Mo
YpaBHEHUSM PEAKINI C yJacTHEM
OpTraHWYECKHUX BEIIECTB.
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Wnentuduxamms Hccenenosars 1.IIpakTuKO-OpHEHTUPOBAHHbIE
OpPraHMYECKUX BEIIECTB, |KAYECTBECHHBIC PEAKIIMM  |3aJaHMs 110 COCTABICHUIO

UX 3HAUCHHE U OpPTraHMYECKHUX XMMHUYECKHX PEaKIuil ¢ y9acTHeM

IpUMEHEHHE B OBITOBOM |COCIMHEHUH OTJACIBHBIX |OPraHMYECKHUX BELIECTB, B T.4.

Y IPOM3BOJICTBEHHOM  |KJIacCOB UCTIONIB3YEMBIX ISl UX

JESATEIIBHOCTH YEJI0BEKa UACHTU(HUKAIMN B OBITY U

MPOMBIIIJICHHOCTH.

CKOpOCTh XMMHUYECKHX | XapaKTepu3oBaTh [TpakTHKO-OpUEHTHPOBAHHBIE

peakuuii. XUMUYECKOE |BIHMSHHME KOHLIEHTPAIIMH  |TEOPETHUYECKHUE 3a/JaHMs Ha

paBHOBECHUE pearupyoonux BEeMecTB U (aHaau3 (PakTOpOB, BIUSIOMINX HA
TEMITEpaTypbl Ha CKOPOCTh [M3MEHEHNE CKOPOCTH XUMHUYECKON
XUMHUYECKUX PeaKIni peakuuu. [TpakTuko-
XapakTepu30BaTh OpPHEHTHPOBAHHbIC 331aHUS Ha
BJIMSIHUE N3MECHEHHUSI npuMeHeHune npuHnumna Jle-

KOHIIeHTpauuu Bemects, |lllarense 1 HaxoxaeHUA
peakuuu cpeasl U HaIlpaBJICHUs CMELICHUS
TEMIIepaTyphl Ha PaBHOBECHSI XUMHUYECKOU PEAKIINU
CMEIIIEHNE XMMHUYECKOTO | aHaiau3 (PaKTOPOB, BIMUSIOIINX

paBHOBECHSI HA CMEIEHUE XUMUYECKOTO
paBHOBECHS

[Tonsitue o pactBopax  |Pasnuyarh uctuHHbIC 1. 3amaun Ha TPUTOTOBIICHHE
pacTBOpPHI pacTBOPOB.

2. [IpakTUKO-OpHUEHTUPOBAHHBIE
pacueTHbIC 3a/laHUs Ha
JIMCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBIE B OBITOBOM 1
MIPOU3BOJICTBEHHOM JCSATEIHBHOCTH
YesoBeKa

Kpurepun onenuBanuns

OueHUBaHKE YCTHOIO OTBETA

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

OtmeTKa «4»: - AaH MOJHBIA U NMPaBUIbHBIA OTBET HA OCHOBAaHUM M3YUYEHHBIX TEOPHH, -
MaTepuajl W3J0KE€H B OIPENEICHHOW IOCIENOBATEIIBHOCTA, - OTBET CaMOCTOSTENIbHBIA -
JOTIYIIIEHbI 2-3 HECYIIEeCTBEHHbIE OIIMOKHU, MCIPABIEHHBIE MO TPEOOBAHHUIO YUWUTENs, WIH JaH
HEIOJIHBIA U HEYETKUN OTBET.

OtmeTka «3»: - 1aH TOJHBIA OTBET, HO MPH 3TOM JOIYIIEHA CYIIECTBEHHAs! OINOKa WU
OTBET HEMOJIHBIN, IIOCTPOCH HECBA3HO.

OtmeTKka «2»: - OTBET OOHApYXKMBAeT HEMOHUMAaHHE OCHOBHOIO COJAEp)KAHUS Y4eOHOTO
MmarepHaia, - JOMYIIEHbl CYIIECTBEHHbIE OIMOKH, KOTOpbIE yJalllUiics HE MOXET HUCIPaBUTh
IIPU HABOASAIIMX BOIIPOCAX YUUTEIIS.

OneHuBaHyne NUCLMEHHOM Pa0dOTHI
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[TuceMeHHBIE pPAOOTHI TOAPA3ACTSAIOT Ha TeKylue (MPOBEPOYHBIC) UM  HUTOTOBBIC
(KOHTpOJIbHBIE) PA0OTHI; IO BpEMEHH OHU MOTYT 3aHMMAaTh BECh YPOK MJIU ero yacTh. K MmeTogam
MUCHbMEHHOU MPOBEPKH PE3yIbTATOB O0yUEHUSI OTHOCSATCS MMCbMEHHAs KOHTPOJbHAs paboTa Ha
45 MuH, mpoBepouHble paboTrel Ha 10-15 MuH (Hampumep, pelIeHHWE pacueTHBIX 3ajad),
MMCbMEHHBIC JIOMAlIHUE 3a/IaHMsl, NMUCbMEHHBIA YYeT 3HaHUW OTACNIbHBIX Yy4YallUuXCs 110
KapTO4YKaM, XMMHYECKHME JHMKTaHThbI, 3aJaHus TecToBoro Tumna W T.1. O mnpoBeneHuH
KOHTPOJIBHON pa0OTHI y4aluxcs MPeaynpekIaloT 3apaHee, YTOObl OHU MOTJIH MOATOTOBHUTHCA.
CopepxaHue KOHTPOJIBHOW pabOThl OXBAaThIBa€T BeChb HaumOoJjiee BaKHBIM MaTepuan
KOHTPOJIUPYEeMON TeMbl. B Takoil OONbIION KOHTPOJIBHON paboTe 3ajaHuisl JTOJDKHBI OBITh
eMHBIMU JIJIS1 yJallluXxcsl BceX ypoBHeEH pazButus. KonTponbHas paboTa OLIEHUBAETCS B LIEJIOM.

Otmerka «5»: * JaH TOJHBIM OTBET HA OCHOBE HW3YYEHHBIX TEOpPUM, BO3MOXKHA
HEeCYIIECTBEHHAas! onInoKa.

OtmeTka «4»: JDOMyCTHMAa HEKOTOpas HEMOJIHOTa OTBETa, MOXKET OBITh HE Ooliee ABYX
HECYIIECTBEHHBIX OIIHOOK.

Otmerka «3»: paboTa BBINOJIHEHA HEMOJIHO (HO HE MEHEe 4YeM Ha TPETbh), UMEIOTCS He
0oJiee 0JTHOM CYIIECTBEHHOM OIMMOKHU U 2-3 HECYIIeCTBCHHBIC.

OtMerka «2»: paboTa BBHINOJHEHA MEHBIIE YeM Ha TPETh, * HMMEETCS HECKOJbKO
CYIIIECTBEHHBIX OIIHOOK.

Bo3MoskHa criemyromas cucTeMa OLEHHBAHUS KOHTPOJBHOW PabOTHI MO MATHOAIUTBHOM
CUCTEMeE: MPHU BHINOTHEHUH Y4eHUKOM OT 96 1m0 100% paboThl CTaBUTH OLIEHKY «5»; OT 76 10
95% paboTsl - «4»; ot 50 10 75% - «3»; o1 20 10 50% - «2

OueHuBaHMeE TECTOBBIX padoT

[Ipu olleHMBAaHUY UCTIOJIB3YETCS CIEAYIOIIas IIKaa;

91-100% - oreHKa «5»;

81-70% - oneHka «4»;

70-50% - oreHka «3»;

ke 50% - omenka «2».

OueHka YMEHUH peliaTh PacyeTHbIE 3a1a4M

OtMeTKa «5»: B JIOTHYECKOM PACCYKJICHUHU U PEUICHUU HET OIIHUOOK.

OtmeTKa «4»: B JIOTUYECKOM PACCYKICHUH M PEIICHUU HET CYIIECTBEHHBIX OMIMOOK, *
JIOTYIIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OIIMOOK

OtmeTka «3»: B JIOTHUECKOM PAaCCYXJICHHHU HET CYIIECTBEHHBIX OLIMOOK. * JOMyCKaeTcs
CyIlIECTBEHHAs OMMUOKAa B MATEMAaTHYECKUX pacyeTax.

OTMmeTKa «2»: UMEIOTCS CYIIECTBEHHBIE OMIMOKU B JTJOTHUYECKOM PACCYKICHUU U PEIICHUU.

OueHka IKCNEePUMEHTANbHBLIX YMeHMi (B_mpolecce BbINOJHEHHS NPAKTHYECKHX
pPadoT 10 HHCTPYKIMH)

OtMmeTka «5»: DKCIEPUMEHT BBITIOHEH MOTHOCTHIO. CleNanbl MpaBUIbHBIE HAOTIOICHUS
U BBIBOJIBI, * SKCIIEPUMEHT OCYIIECTBIIEH M0 IJIaHy, C Y4€TOM TeXHUKH 0€30MacHOCTH U TMPaBUI
paboThl C BemecTBAaMH M TPUOOpaMU, TIPOSBIICHBI OPTaHU3AIMOHHO-TPYAOBBIE YMEHHS
(mognmep>kuBaeTcs YHCTOTa pabodyero Mecra, MOPSAOK Ha CTOJE, SKOHOMHO HCIONb3YIOTCS
peakTuBsl). * JlonymieHsl He OoJiee ABYX HECYIIECTBEHHBIX OIMIMOOK Mpu 0hOpMIICHUN PAOOTHI.

OtmeTka «4»: paboTa BBHINONHEHA, CAENAHbl MPaBUJIbHbIE HAOMIOJEHHUS W BBIBOJBIL:
HKCIIEPUMEHT BBITIOJIHEH HETOJHO WM HaOII0JAI0TCS HECYIIECTBEHHBIE OIMOKH B paboTe C
BEIIECTBAMH U MTPUOOPAMHU.

OtMeTka «3»: OTBET HEMOJHBIA, paboTa BHIMIOJIHEHA TPABWIBHO HE MEHeEe, YeM
HATIOJIOBUHY, JOIMYIIEHA CYIIECTBEHHas OMIMOKa (B XOAE AKCIEPHUMEHTa, B OOBSCHEHUU, B
opopmienun pabotsl, mo Th npu pabore ¢ BemecTBaMu U MpUOOpPaMu), KOTOPYIO ydaluiics
UCIpaBisgeT 1o TpeboBaHuio yuurtens. Jlomyckaercs odopmieHue paboTel 0e3 3amucu
YpaBHEHUN PEeaKIuid. DKCIEPUMEHT TOJHOCTHIO BBITIOJIHEH B COOTBETCTBUM C MHCTPYKIIUSIMH H
MpaBUJIaMU TEXHUKH 0€30MaCHOCTH, HO paboTa He odopMIIeHa.
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Otmerka «2»: * BBINOTHEHO MeHee IMOJIOBHHBI padOoThl, * JOMYIIEHBI IBe WM Oosee
CYIIIECTBEHHBIC OITMOKU B XOJC DKCIIEPUMEHTA, B 00BsICHEHUH, B odopmiieHHH paboTsl, o Th
npu paboTe ¢ BEIIECTBAaMU M MPUOOPaMHK ), KOTOPBIC YUAIIHICS HE MOXKET UCIIPABUTb.

OueHKa YMEHUH peliaTh IKCIIePUMEHTATbHbIC 321a4H

Otmetka «5»: ¢ [lnan pemieHus 3aadu COCTABJICH NMPABHILHO, * OCYIIECTBICH MOI00P
XUMHYECKHX PEaKTHUBOB U 00OPYIOBAHMUS, ® IKCIIEPUMEHT BBITIOJIHEH MOJIHOCTHIO, * IaHO MOJTHOE
o0bsACHEHHE U CACJIaHbI BHIBO/bI.

OtmeTka «4»: e maH pelIeHHus COCTaBJIE€H MPaBUIBHO, © OCYHIECTBIEH M0J00p
XUMHUYECKHX PEAKTHBOB U 00OpPY/I0BaHUs, ® SKCIEPUMEHT BBINOJIHEH MOJHOCTHIO, ® JOMYLIEHO
He OoJiee ABYX HECYIICCTBCHHBIX OMIMOOK (B OOBSICHEHUHU U BBIBOJIAX).

OtmeTrka «3»: e MJaH pelIeHHUs COCTaBJIE€H MPAaBHIBHO, ® OCYHIECTBIEH M0J00p
XUMHUYCCKUX PCAKTHUBOB H O60py&OBaHI/ISI, ® DOKCICPUMCHT BBIIIOJIHCH HE MCHEC, 4YCM
HATIOJIOBUHY, JIOMYIICHA CYIIECTBEHHAs OIIMOKa B OOBSCHEHUH M BHIBOJAX, ® DKCIECPHUMEHT
BBITNIOJIHEH MOJHOCTBIO, OTYET HE COCTABJICH ® JOMYIEHbl HAPYIIECHUS TEXHUKH 0€30MacHOCTH,
SKCIIEPUMEHT BBINOJIHEH IOJHOCTBIO, CAENaHbl HECYIIECTBEHHbIE OLIMOKUM B OOBSICHEHUU U
BBIBOJAX.

OtmeTka «2»: e nomyineHbl 1ABe M Oosee omuOku (B IUTaHE peIleHus, B Moa0ope
XUMHUYECKHX, PEAKTUBOB U 000py10BaHMsl, B OOBSICHEHUH U BBIBOJAX). ® JOIYIIEHbI HApYILIEHUS
TEXHHUKHU 0€3011aCHOCTH
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