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AHHOTaANuA

AkTyanpHOCTh Kypca «OCHOBBI (PM3UYECKOM XUMHM U OHOXMMHUW» OIpEAessieTcs
HEOOXOUMOCTBIO TOJEPKKH MPOGUIBHOrO 00pa3oBaHMs, HAIPABICHHOIO Ha TMOATOTOBKY
Oyaymux mpoQecCHOHANOB Il PAa3BUTHS BBICOKOTEXHOJOTHYHBIX TPOU3BOJCTB Ha CTHIKE
ecTecTBeHHbIX Hayk. Coxep)kaHue Kypca SBISETCS KOHBEPIreHTHO OpPUEHTHUPOBAHHBIM U
oOecrieunBaeT (QOPMHUPOBAHME KOMIETECHIUH, HEOOXOMUMBIX M KU3HH U TPYIOBOH
JESITEIbHOCTH B 3M10XY BBICOKOPA3BUTON HAYKH U COBPEMEHHBIX TEXHOJIOTHIA.

Kypc nmnpenHasHadeH — yyampMmcsl — CcTapiiedl  IIKOJIBI  €CTECTBEHHO-HAYYHOTO,
TEXHOJIOTHYECKOTO WJIM YHHBEpCAIbHOTO Tpoduiielt o0yuenus Ha 6aze neHTpa «Todka poctay ¢
UCIIOJIb30BaHUEM 000PYAOBaHUS IIEHTpa: HHU(POBOM TaOOPAaTOPUH 11O XUMUHU U MOXKET OBITh KaK
00s13aTeIbHBIM YYE€OHBIM MPEIMETOM TI0 BBIOOPY yUaIllerocss U3 KOMIIOHEHTa 00pa30BaTeIbHOM
OpraHMW3alli B BapUAaTUBHON YacTW y4eOHOTO IJIaHa, TaK U KypCOM B paMKax BHEYPOUHOU
JEeSTENIbHOCTH W/WJIH JOMOJIHUTEIHHOIO 00pa30BaHUsl yYaIIUMCS, TIPOSBISIONIUM MTOBBIILICHHBIH
UHTEpEeC K M3YYEHUIO XMUMHUHU, Gu3uku u Ouonoruu. Kypc HOCHUT MHTErpHpOBaHHBIN XapakTep,
COJIEp’KaTeNbHO OH CBSI3aH C KypCOM XHMHUHU, (U3MKH, OUOJIOTUH, MAaTeMaTUKU OCHOBHOM
IKOJTBI.

N3yuenune mpeasiaraeMoro 3JIEKTUBHOTO Kypca HalpaBJIeHO Ha yriyOJieHne u 00001eHne
3HaHUH IIKOJBFHUKOB O CTPYKTYpEe U CTPOECHUHM OMOMOJIEKYJ, (PU3HONOTHYECKOM M (U3HKO-
XUMHYECKOM Ipoliecce, B YACTHOCTU O €ro TePMOJUHAMHKE, KHHETUKE, COCTOSSHUN PaBHOBECHS,
a TaKkKe O MOBEPXHOCTHBIX SBJICHUSX, OMOHEOPraHMYECKOW M OPraHWYECKOH XMMHUHU KIIETKH,
CTPYKType U (QYHKIUSM OPraHOMIOB KJIETKH, XapaKTePUCTUKE OCHOBHBIX KJIACCOB COCAMHEHMIA,
BXOJISIIIUX B COCTaB OMOJIOTHYECKUX CHUCTEM U MPOLIECCOB UX OOMEeHa, BIUSHUU (PU3NUECKUX U
XUMHUUYECKHX (aKTOpOB Ha OMOJOrMYECKHE CHCTEMbl. pelllaTh 3aJauyd B HalpaBICHUU
UCCIIEIOBaHHUSI XMMUYECKOT'O COCTaBa M CTPOCHMS IMPUPOAHBIX COSAMHEHHM, NX OMOIOTHYECKOM
AKTUBHOCTM M  MOJIEKYJSIPHOM TNpUPOJIBI, JieXkallhe B OCHOBE IKM3HEAEATEIbHOCTU
OMOJIOTUYECKHUX CHUCTEM.

Hecmotpss Ha TO, 4YTO OTAeNbHbIE BOMPOCHl TEPMOJMHAMUKA M KHHETUKU
paccMaTpuBalOTCS B yYeOHUKAX XUMHUH U (PU3HKH, @ CTPOSHUE OPraHMYECKUX MOJIEKYJ M KJIETOK
— B OMOJIOTMM W XMMHH, OJHAKO MPEACTABICHHOW B HHUX HH(OPMALUU HEAOCTATOYHO JUIsS
O00BEKTHBHOIN OIICHKH U MOHUMAaHUS CYTH MPOUCXOAALIMX IpoueccoB. [lonHoe ux ocMbIcieHHne
BO3MOXKHO JIMIIIb Ha CThIKe HayK. K ToMy ke Ha ypoBHE MUKpPOUYACTHI] JeJIECHHE MPOIECCOB Ha
¢u3nUecKrue 1 XUMUYECKHE SBISIETCS JTOBOJIBHO YCIOBHBIM.

3HauuTeNbHAsT YaCTh AJEKTHUBHOTO Kypca OTBEJEHA MPAaKTHYECKUM paboTaM, OOJbIast
Y4acTh KOTOPBIX UMEET UCCIIEA0BATEIBCKUI XapaKTep, BO3MOYKHO BBIMOJIHEHUE HUHIMBH Ty aTIbHBIX
WCCIIEIOBAHUI U TIPOEKTOB.

[Tporpamma Kypca mocTpoeHa Ha OCHOBE aBTOPCKUX MPOrpaMM MO (pU3NYecKOr XMMHUU
(benonoros B.A., bemonorosa I'.Y. ®usnueckas xumust. 10-11 kmaccel)u OMOXUMUH(AHTHIIOBA
H.B. u ap. buoxumus. 10-11 xmaccel) u3 cOopHHMKa DIEKTHUBHBIE KYpCHl UL MPOQUIBHOM
IKOJIBL:  yueO.mocobue st obmieoOpaszoBar. opranusammit/[H. B. AntumoBa u np.]. - M.:
[IpocBemenue, 2019. -187 c.- (IlpodunpHas mIKoNa)mIs CpeAHHX O00IIE00pa30BATEIBHBIX
VUpEXKIACHUNH W HBIHE JEHCTBYIOIIME CTaHAApThl OA3UCHOTO W MPOQPMIBHOTO OOydeHHs Ha
cTaplieil crynenu oomero oopa3oBaHusl.

Copep:xaHue Kypca MOXET OBbIThb MCIIOJNB30BAaHO MAJI MpPOBEAEHUS (aKylIbTaTUBHBIX
3aHATUH A7 YrayOJNeHHOW MOATOTOBKH IO €CTECTBEHHO-HAYYHBIM JHCLHUIUIMHAM: OHMOJIOTHH,
duznke, XUMUH, MaTeMaTHKE, BO BHEYPOUHOM M HCCIIEI0BATENbCKON JESTEIIbHOCTH.

MecTo Kypca B 00pa3oBaTe/ibHOM Npouecce
Kypc «OcHOBBI (u3nyeckoil XUMHUM ¥ OHMOXMMHW» BBICTYNAET B KadecTBE Yy4eOHOTO
MpeaMeTa ¥ BHOCUT CYIISCTBEHHBIN BKJIAJl B CUCTEMY 3HAHHUI 00 OKpYy’KaroIeM Mupe. Y YeOHbIN
KypcC NpenHa3HaveH JUIsi OCHOBHOTO 0Opa3oBaHus ydamuxcs 10 KjIaccoBecTeCTBEHHO-HAYYHOTO
npodussi, THTEPECYIOIUXCSI COBPEMEHHBIMU MTPOOIeMaMU HaYKU U FOTOBSIIMXCA K O0y4EHHIO B



BY3C Ha CICHHUAJIBHOCTAX (bI/ISI/I‘-IeCKOFO, 61/IO.HOI‘I/I‘-IGCKOFO, XUMHUYCCKOI'0O U TCXHOJIIOTHYCCKOI'O
npoduns. CoaepkaHue Kypca BBIXOJUT 3a PaMKH IIKOJIBHOW HPOrpaMMbl U MOXKET OBITh
UCIIOJIb30BaHO IS IPOBeIeHUs (PaKyIbTaTUBHBIX 3aHATHUH JUIsS YIITyOJICHHON MOATOTOBKH.

Ha u3yuenue anexkTuBHOTO Kypca BbifesneHo 34 yaca B X kiacce (1 gac B HeAeno0).

Hesn u 3a7a4n U3yyeHust Kypca

Llenu xypca: ¢GopMuUpOBaHHE HAYYHOW KAPTUHBI MUPA; Pa3BUTHE ITIO3HABATEIHHBIX
UHTEPECOB M  METalpeAMETHBIX KOMIIETCHIMH OOyJarmmuxcs dYepe3 NpPaKTUYECKYIO
NEeSTENIbHOCTh; pacIIupeHue, yriayOsieHne u o00OIeHUe 3HAHUKW O CTPOSHUH, CBOWCTBAX H
GyHKIUAX OUOMOJIEKYT W (U3UKO-XMMHUYECKHX Tpolleccax, NPUYMHAX M MEXaHU3ME HX
npoTeKaHus; (HOpMUPOBAHHME YCTOMYMBOIO HHTEpeca K NMPO(EeCCHOHAILHOW IESTEIbHOCTH B
00JTaCTH €CTECTBEHHBIX HAYK.

3aoayu kypca:

- (hopMupOBaHKE €CTECTBEHHO-HAYYHOTO MUPOBO33PCHUS yIAITUXCS;

M3YYUTh OCOOEHHOCTH CTPOCHHUS, CBOHCTBA W (YHKIMU OHMOMONIEKYN (YTJIEBOIOB,
JIMIAIOB, OCITKOB, HYKJIEMHOBBIX KUCIIOT), BXOISIIAX B COCTaB )KMBOTO OPraHU3Ma;

- pasBuTHE TPUEMOB YMCTBEHHOW JESATEIBHOCTH, IIO3HABATEIbHBIX HHTEPECOB,
CKJIOHHOCTEH M CTIOCOOHOCTEH yJaIuxcs;

- yriyOjeHue BHYTpEHHEH MOTHBAIlMM Yydalmuxcs, (opMupoBaHHE NOTPEOHOCTH B
MIOJTyYCHUW HOBBIX 3HAHHUW U MPUMEHEHHUE WX Ha TPAKTHKE;

- pacupenue, yriyoiaenue 1 06001eHre 3HaHU 10 XMMUHU, OMOJIOTHH U (PU3HKE;

- ICTIOJIb30BaHUE MEXITPEIMETHBIX CBA3EH XUMUU ¢ (PU3UKOW, MaTEMaTUKOM, OMOJIOTHEH,
UCTOpUEH, HKOJIOTHEH, pacCMOTPEHHE 3HAYEHUS JaHHOTO Kypca Ul YCHEIIHOTO OCBOCHHUS
CMEKHBIX TUCIIHILIHH;

- COBEPILIEHCTBOBAHHE OSKCIICPUMEHTAIBHBIX YMEHHMA W HABBIKOB B COOTBETCTBHH C
TpeOOBaHUSIMH MTPABUIT TEXHUKH O€30TIaCHOCTH;

- PacCMOTpEHHE CBA3M XHMMHHU C JKH3HBIO, C BaXHEHIIMMHU cdepamu AeATEIbHOCTH
YeNoBeKa, 00JIacTH MPUMEHEHUSI COBPEMEHHON OMOXUMHH B ()yHIAMEHTAIBHBIX, MEIUIIMHCKUAX
U (apMareBTUYECKUX UCCIICTOBAHUSX;

- pa3BUTHE Y Y4YalIMXCS YMEHHS CaMOCTOSITENILHO pPadoTaTh C JIOMOJHUTEIHHOU
JTUTEPATypOi U APYTUMHU CPEICTBAMU MHGOPMAITUY;

- (¢dopMHpOBaHHE Yy YYaIIMXCS YMEHUH aHAJIM3UPOBATh, COIMOCTABIATH, NPUMEHATH
TEOPETUYECKIE 3HAHUS HA TPAKTUKE;

- (hopMupoOBaHKE YMEHUH 110 PEHICHUIO YKCTIEPUMEHTAIBHBIX H TEOPETUYCCKHX 3a/1a4.

- MO3HAKOMUTH 00Y4aIOLMXCsl ¢ OMOMH(POPMATUKOM;

- chopmupoBaTh 'y OOydYaOIIMXCS  KOMIIETCHIIMH i1  MPpodecCHOHATBLHOTO
CaMOOIIpeICNICHUs] B paMKaX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

Coaepikanue Kypca
Paznen 1. OcHoBbl puznyeckoit xumuu (20 4.)
Tema 1. Xumuueckasi TepmoanHamMuka (6 4.)

[Ipeamer ¢usnveckoit xumuu. OCHOBHBIE METOABI (HU3WYECKON XuMmHH. Poimb u
MeCTO(PHU3NUECKUX 3aKOHOB U MPOIIECCOB B Kypce XMMHUHU. MneanbHblil ra3. ['a3oBble 3aKOHBI.
Peanbublerassl. TepMoanHaMuueckas cuctema, mnpoiecc U (hakTopbl. 3aKOHBI TEPMOJIMHAMUKH.
Tepmoxumus. 3akon I'ecca. VYpaBuenue Kupxroda. Kamopumerpus. Tepmoxumudeckue
peakuu. TeroBoi 3¢ dexT, sHTANBNN, dHTponHs, dHeprus [mb0ca, aneprus ['enpbmrombia.
CaMonpon3BOIbHOCTE XMMHUYECKUX PEAKLIUM.

[TpakTrueckas padota Ne 1 «Kamopumerpusi».
Obopyoosanue: 1ludpoas mabopaTopus 0 XUMUU (MYIbTUIATIUK «XUMHS 5», TaTUUK

TEeMIIepaTypbl IJIAaTUHOBBIN, XUMHYECKas IOCyAa, peakTuBbl, lludposas naGopaTopus 1o
HKOJIOTHM C JaT4uKoM Temmeparypsl, Ludposas mabopatopust mo Ouonoruu (MyabTHIATUYUK
«buosnorus 5», naT4UK TEMIEPATYpPHI INIATUHOBBIN.



Tema 2. Xumudeckast KWHETHKA (5 4.)

CKOpOCTh XMMHUYECKUX PEaKIuii U (haKTOPHhI, BIUSIONINE HA Hee. [ OMOreHHbIC 1
rereporennsle peakuuu. [Ipasuno Bant-I'odda. YpaBHenune Appennyca. 3akoH JeiCTBYIOIUX
Macc. MeTtoapbl onpeeneHrsi KHHETHYECKOro MopsiKa peakiuid. Katanutnueckue peakiuu.
MexaHu3M reTeporeHHOro U TOMOIr€HHOTO KaTanus3a.

[TpakTrueckas padota Ne 2.Pemenue 3amad.
[IpakTuueckas padora Ne 3.Pemenue 3amay.
Obopyodosanue: 1ludpoas 1abopaTopust Mo XUMUHN (MYIbTHAATIUK «XUMUS 5», NaTIHK

pH, maTumMk 37€KTPONpPOBOAMMOCTH, NATYUK TEMIEPATypbl IJIATHHOBBIN, XUMHUYECKas MOCy/a,
peaktusbl, L{udposas nabopaTopus Mo SKOJIOTHU € JaTYUKOM XJIOPUA-UOHOB, JATYNKOM HUTpAT-
MOHOB, JaT4MKOoM pH, JaTdyukoM 3JeKTPONpPOBOAHOCTH, NATUMKOM TemmepaTypsl, Lludposas
naboparopus 1o Ouosoruu (MynbTUIATYUK «bronorus 5», AaTyuK TemmnepaTypsl MIaTUHOBBIM,
JATYUK 3JIEKTPOINPOBOJTHOCTH.

Tema 3. Xumuueckoe paBHoBecHe (4 4.)

OObpaTumble 1 HeOOpaTUMbIE peaKlMH, BUIAbl XUMUYECKOTO paBHOBecHs, npuHiun Jle-
[HaTenpe. XuMHUECKOE PABHOBECHE M CABUT XUMHUYECKOTO PABHOBECHUS, (PAKTOPHI, BIUSIOIINE
Ha Hero. KoHcTaHThl paBHOBecus. PacTBOphl: ompeneneHue, MOHATUS M KIacCHU(pUKALUA.
Knaccudukanus pactBopoB. CrnocoObl BbIpaKEHHST KOHIIGHTPALIMKM PACTBOPOB. 3aKOHBI
pacTBOPUMOCTH Ta30B B JKUJIKOCTH. PacTBOpUMOCTH TBEpABIX BEIIECTB B KUJIKOCTH.
OrpanuyeHHass B3aWMHAas PACTBOPHUMOCThH JKUIAKOCTECH. ODJNEKTPONMUTHYECKAs TUCCOLUAIIS.
DONEKTPOIUTHl U HEAIEKTPoIuThl. Pa30aBineHHbIe pacTBOPHI NEKTPONUTOB. Peakuuu MOHHOTO
oOmena. CocTaBieHHE peakluii HFOHHOTO OOMEHa.

[TpakTuueckas padota Ne 4.Perenue 3aaad.
Obopyoosanue: 1ludpoBas mabopaTopus 0 XUMUU (MYIBTUIATIUK «XUMHS 5%, TaTUUK

pH, maT4mk >1€KTPONpPOBOAMMOCTH, NATYMK TEMIEPATYPHI IIATUHOBBIM, XUMHUYECKas IMOCYHa,
peaxTuBbl, L{udposas maboparopus 0 3KOJIOTHH € TaTINKOM XJIOPUI-UOHOB, TaTYNKOM HUTPAT-
MOHOB, JAaTYMKOM pH, AaT4MKOM 3JEKTPONPOBOAHOCTH, NATUYMKOM Temrieparypsl, Lludposas
nabopatopus 1o 6uosoruu (MyabTHIATUUK «bHosorus 5», JaTYMK TeMIepaTypbl IUIATUHOBBIH,
JATYUK JIEKTPOIPOBOJSHOCTH.

Tewma 4. [ToBepxHOCTHBIC siBIeHUS (3 4.)

CBoiicTBa JXKHIKOCTEH: CMauMBaHUE W HECMAuyMBaHUE, PACTEKAaHHE, MOBEPXHOCTHOE
HaTsDKEHUE W ToBepXHOCTHas dHeprus. Aare3us u Koresus. CroiictBa [IAB u addexTuBHOCTD
MOIOIUX CPEACTB. AACOPOIUS HAa MOBEPXHOCTH KHUJKOCTH U TBEPABIX Tel. Xpomarorpadus u
ee Buabl. bymaxknas xpomarorpagusi.

[IpakTuueckas padora Ne 5. Xpomarorpadus u ee BUIbL.

[Tpaktrueckas padota Ne 6. AjxcopOrust Ha TOBEPXHOCTH KHIKOCTH U TBEPJIbIX TEJI.

[IpaxTuueckas padora Ne 7.CpoiictBa [IAB u 3¢ppekTuBHOCTE MOIOIIIUX CPEICTB.
Obopyodosanue: 1ludpoas abopaTopust Mo XUMUH (MYIbTHAATIUK «XUMUS 5», NaTUHK

ONTUYECKOH TUIOTHOCTH, XUMHUYECKasi ocya, peakTusbl, LludpoBas nabopaTtopust mo 3K0JIOTHH
¢ gatyukoM MyTHocTH, L{udpoBas naboparopus mo 6uonorun (MynbTuaTyuk «buonorus S»,
1M (ppoBOIt MUKPOCKOI).

Paznen. 2. OcuoBbl Onoxumuw (14 4.)
Tewma. 1. BBenenue B Onoxumuro (7 4.)

[Tpeamer 6moxumms. TexHuka 0€30MAaCHOCTH MPHU pabOTe B XMMHUYECKOHN J1abopaTopuHu.
Uctopus Ouoxumun. bruoneoprannueckas u 6uooprannueckass xumusa. CTpykrypa U QyHKIHH
Oonomonexkyn. Xumus OeNKOB, HYKJIEWHOBBIX KHCIIOT, YIJICBOJOB. BUTaMUHBI M (EpMEHTEHI.
Metoap! BblieneHuss Ouomonekyn. Mertoabl paszzaeneHuss Ouomosiekyn. KauecTBeHHBIH H
KOJINYECTBEHHBIN aHAIH3 OMOMOJIEKYJI.



[IpaxTuueckas padora Ne 8.CBoiCTBa OpraHUYECKHX BEILECTB.
Obopyoosanue: 1Lludpoas mabopaTopust Mo XUMUH (MYITBTHAATIUK «XUMUS 5», NaTUHK

OINTHYECKOM IJIOTHOCTHU, XUMHNYCCKas MOCyaa, pCaKTHUBBI.

Tewma 2. buoxumus knetku (3 4.)
Knerka kak Ononoruueckas cuctema. buomeMOpaHbl 1 OMOIHEPreTHKA.
[Tpaktrueckas padorta Ne 9. Xumus KIETKH.
Obopyoosanue: 1ludpoBas madbopaTopus 0 XUMUU (MYIBTUIATIUK «XUMHS 5», TaTUUK

pH), xumuueckas mocyna, peaktusbl, L{udposas mabopaTopus 1Mo 3KOJIOTHUH € AaT4uKOM pH,
Hudposas nadboparopus no Ouonoruu (MynbTuaaTIuK «bromorus 5», uppoBoi MUKPOCKOIIL.

Tema 3. buoxumust opranu3mos (4 4.)
broxumus opranu3ma - B3aMMOCBSI3b 0OMEHA BEIIECTB B OPraHU3ME.
[Ipaktuueckas padora Ne 10. buoxumus opranusma.
Obopyoosanue: 1Lludposas mabopaTopus Mo XUMUH (MYIbTHAATIUK «XUMUS 5», NaTIHK

TEMIEpaTypbl IUIATUHOBBIM, XHWMHUYEcKas mocyda, peakTuBbl, Lludposas mabopartopus no
9KOJIOTUH C JAaTYMKOM Temmeparypsl, LludpoBas maboparopus 1mo OWONOTHH (MYJIBTHIATUYHUK
«buonorus 5», 1aTYUK TEMIEPATYPHI INIATHHOBBIHN, ITUGPOBOM MHUKPOCKOTI.

Temarnueckuii mran 10

No | Ha3zBanue pa3ziesioB U TEM | BCETO Byl yueGHBIX O6opynoBaHue IIEHTPA
n/n 4acoB 3aHATUN «Touka pocra»
TEOpE | IMPaKT | KOHTP
TUYEC | UYECK | OJIBH
KHX 1704 BIX

Paznen 1. OcHoBBI 20 13 7
(bU3HUYECKON XUMHUH

1 | Tema 1. Xumnueckas 6 S) 1 [Mudposass  maboparopus
TEPMOJUHAMUKA 0 XUMHUHM (MYJIbTUIAATYUK
«XuMus 5», JaT4YnK
TEeMIIEPATypPbl
TUTATUHOBBIA, XUMHYECKast
nocyza, pEaKTUBHI,
[udposass  maboparopus
M0 3KOJOTHHM C JTaTYUKOM
temneparypsl, Lludposas
nabopaTopusi 10 OUOIOTHH
(MymbTHIATYNK
«buoyornst  5», JaT4YMK
TEeMIIEPATYPhI
TJTATUHOBBII.

2 | Tema 2. Xumuueckas 5) 3 2 [Mudposass  maboparopus
KHHETHKa 0 XUMHUHU (MYJIbTHIATUUK
«Xumus S», pgatuuk pH,
TATYUK
3JIEKTPOIIPOBOIUMOCTH,
JATYUK TeMIIepaTypsbl
TUTATUHOBBIM, XUMHUYECKast
nocyna, PEaKTHBBI,
[Mudposass  maboparopus
[0 3KOJOTMH C JATYUKOM
XJIOPU/I-MOHOB, JTaTYUKOM




HUTPAT-UOHOB, JTaTYUKOM
pH, JTaTYUKOM
3JIEKTPONPOBOIHOCTH,
JTATYMKOM  TEMIIepaTyphl,
Hudposas  mabGopaTopwust
1o ouonoruu
(MyTBTHIATINK
«buonoruss  5», JgaTuMk
TeMIepaTypbl
MJIaTUHOBBIH, JTaTYUK
3JIEKTPONPOBOTHOCTH.

Tema 3. Xumuueckoe
paBHOBeEcCHE

[Mudposass  maboparopus
M0 XUMHH (MYJIBTHIATUYNK
«Xumus S», pgatuuk pH,
JTATYUK
3IEKTPONPOBOAUMOCTH,
JTATYUK TEeMITepaTypbl
IJIATUHOBBIA, XUMUYECKas
nocyna, PEaKTHBHI,
[udposass  maboparopus
10 DKOJIOTHH C JIaTYUKOM
XJIOPUA-UOHOB, JaTYUKOM
HUTPAT-UOHOB, JaTYUKOM
pH, JTaTYMKOM
AJIEKTPONPOBOIHOCTH,
JTATYMKOM  TEMIIepaTyphl,
Hudposas  mabopaTopwust
o OuoJIoruu
(MyTBTHIATINK
«buonoruss  5», JgaTuMK
TEeMITepaTypbl
MIaTUHOBBIN, JTaTYUK
AJICKTPOIPOBOAHOCTH.

Tema 4. IloBepxHOCTHBIE
SBJICHUS

[Mudposas  maboparopus
0 XUMHUHM (MYJIbTUAATUYUK
«XuMus 5», JaT4YnK
OINITHYECKON  INIOTHOCTH,
XUMHYECKas nocyza,
PEaKTHBHI, [udposas
naboparopust 1Mo IKOJIOTHH
C JaT4YUKOM MYTHOCTH,
[Mudposass  maboparopus
o Ouoaorun
(MyIBTUIATYUK
«buonorus 5», mudpoBoi
MHUKPOCKOII).

Paznen. 3. OcHOBEI
OMOXUMHU

14

11

Tema. 1. Beenenune B
OMOXUMMUIO

[udposas nadbopaTopust
10 XUMHH (MYIbTHAATIUK
«XUMHUSA 5», TaTUNK
OIITHYECKOH INIOTHOCTH,




XUMUYecKas 1ocyaa,
pEaKTHUBEI

6 Tewma 2. BUOXUMUS KIIETKH 3 2 1 Hudposas  mabGopaTopwust
0 XUMHUHU (MYJIbTUIATUNK
«Xumust 5», gatuuk pH),
XUMHYECKas nocyza,
PEaKTHBBI, [udposas
naboparopust 1Mo IKOJIOTHH
C TaTYNKOM pH,
[udposas  maboparopus
o Ouoaoruu
(MyIBTHIATYUK
«buonorus 5», mudpoBoi
MUKPOCKOTI.

7 Tema 3. Buoxumust 4 3 1 Hudposas maboparopust
OpraHu3MoOB 10 XUMHH (MYIbTUAATUUK
«XuMHA 5», TaTINK
TeMIIepaTypbl
IIJJATUHOBBIN, XUMUYECKAS
MOCy/1a, PEaKTUBBI,
Hudposas maboparopust
10 3KOJIOTHH C TaTYUKOM
temrepatypsl, [ludpposas
naboparopus o OUoIOrUK

(MyTBTHIATYNK
«buonorus 5», naTunuk
TEeMIIEPATypPhl
TUTATUHOBBIN, TUPPOBOH
MUKPOCKOTI.

Peseps 0

Uroro 34 24 10

Metoab! n popMbI 00yUeHHS

[Tpu peanuszanuu 1aHHOTO Kypca MOTYT OBITH MCIIOJIB30BaHBI Pa3HOOOpPa3HbIE METOMBI U
dbopMbl  O0yueHHS TIpU TMPOBEACHWHM KOMOMHHPOBAHHBIX 3aHATUH, WPAKTHUYECKUX U
MPOBEPOYHBIX PAOOT. B kauecTBe METOIOB OOYYEHHS MOKHO NMPUMEHSATH CJIOBECHBIC, HATJISHBIC,
IMPAKTHYCCKHUE, YACTUIHO-ITIOMCKOBBIC, UCCIIEAOBATCIILCKUEC HpO6.HeMHBIe, JUCKYCCUOHHBIC U IIPOCKTHBIC.
PeanmyeMLIe (l)OpMI:I OopraHuvsanuu yqe6Horo 3aHATHA: 66CC}13; 3aliuTa IPOCKTOB; prrﬂbli/'l CTOJI,;
na6opaTopH06 3aHATUC, JICKIUA, «MO3T0OBOH HITYypM»; Ha6J'IIOI[eHI/Ie; OKCIICPUMCHT. A Takxke
NEeOaroru4eCKUe TCXHOJIOIMH, IMPHUMCHACMBIC IIPU pCalu3aluu MporpamMmbl, TAKHC KaK: TCXHOJIOTHA
pa3BUTHS KPUTHYECKOTO MBIIUICHUS, MPOEKTHAs TEXHOJIOTHS, TEXHOJIOTUS NPOOJIEMHOTO
00y4YeHUsI, UTPOBBIC TEXHOJIOTHH, KEIC — TEXHOIOTHsI, TPYIIIOBBIE TEXHOJIOTHH U TPAJAUIIMOHHBIC
TEXHOJIOTHH (KJIACCHO-YPOYHAs CHCTEMA).

O:xupaemMble pe3yJbTaThl H3Y4eHHS Kypca
B pesynbTare mM3yueHHs 3JEKTHBHOTO Kypca Ha YPOBHE CpEIHEro OO0IIeroo0pa3oBaHUs Y
y4amuxcst 6yayT copMHUpOBaHBbI CIEAYIOLINE TPEIMETHBIEPE3YIbTATHI.
Yuawuiica nayuumes:
- packpeiBaTh Ha MpUMEpax poyib (PU3NYECKOW XUMHH W OHOXMUMHH B (DOpMUpOBaAHUHU
COBPEMEHHOM HAy4YHON KAPTUHBI MUPA U B IIPAKTUYECKON AEATEIbHOCTH YEJI0BEKA, B3aUMOCBA3b
MEXy XUMHUEH U IPYTMMH €CTECTBEHHBIMU HAayKaMu;




- YCTaHaBJIMBATh B3aWMOCBS3M MEXIy (pakTamMu U Teopueil, MPUUYUHON HCIEICTBUEM IPH
aHamu3e MpoOJEeMHBIX CUTyalluii ¥ OOOCHOBaHMM IPHUHMMAEMbIX pEIIEHUII Ha OCHOBE
XAMHUYECKHX 3HAHUI

- COCTaBJISATh MOJIEKYJSPHbIE U CTPYKTypHbIE (DOpPMYJIbl OPraHMYECKHUX BELIECTB Kak
HocuTeneil uHpoOpMalMu O CTPOCHHUM BEIIECTBA, €ro CBOMCTBAXM TNPUHAIICKHOCTH K
OIpeIeNIEHHOMY KJIACCy COEAMHEHMUI];

- XapakTepHu30BaTh OPraHMYECKHE BEIIECTBA II0 COCTaBy, CTPOCHHUIO U CBOICTBaM,
yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXY JTaHHBIMUXapPAKTEPHUCTUKAMU BEILIECTB;

- 000CHOBBIBATH MPAKTUYECKOE MCIIOJIB30BAHHE OPraHUYECKUX BEIIECTB M HXPEaKIUil B
IPOMBIIIJICHHOCTH U OBITY;

- YCTaHaBJIMBaTh 3aBHCHUMOCTb CKOPOCTHM XHMHYECKOW PEaKIMU M CMEIIEHUSXUMHUYECKOTO
PaBHOBECHS OT pa3IMUYHBIX (DAKTOPOB C LENbIO ONPEAETCHUAONTUMANIBHBIX YCIOBUI NPOTEKAHUS
XUMHYECKHX MPOIIECCOB;

- IPOBOAUTH PacuéThl TEIIOBOrO 3(QeKkTa peakuuu Ha OCHOBE YPABHEHUSAPEAKIHUU U
TEPMOJIMHAMHYECKUX XaPAKTEPUCTUK BELIECTB;

- IPOrHO3UPOBATh BO3MOKHOCTb U MpeAes MPOTEKaHUsI XUMUUYECKUX MPOLIECCOB Ha OCHOBE
TEPMOJIMHAMHYECKUX XaPAKTEPUCTUK BELIECTB;

-ACIIOJIb30BaTh 3HAHHUS O COCTaBE, CTPOCHUM M XUMHMUYECKHX CBOWCTBaX OEJIKOB, JIMIHUIOB,
YIJIEBOAOB M HYKJIEMHOBBIX KHCJIOT JJIsl IPUMEHEHUS B HAYYHON M MIPAKTHYECKON JEATEIbHOCTH;

- UCMOJIb30BaTh HA NPAKTUKE PA3JIMYHBbIE METO/Abl OMOXMMUHU — 3KCTPAKIHMIOHYKIEHHOBBIX
KACIOT U3 OWOJOTHYECKUX OOBEKTOB, CHeKTpooToMeTpuioB Y®D-BUaAUMONH 00sacTH,
TOHKOCJIONHYIO XpoMaTorpaguio;

- BBINOJHATh XHWMHYECKUH OHKCHEPUMEHT B COOTBETCTBHHM C TMPaBWIAMH HIpUEMaMH
0e30macHoi pabOThl ¢ XUMHUYECKHMHU BEIIECTBAMH M JIA0OPATOPHBIM 000PYT0BAHHEM:

* 110 TOJYYECHHIO 00pa3lia HyKJICHMHOBBIX KUCIOT KJIETOK JIyKa, HYKJICONMPOTEnHA JAPOXOKEH,
JUTIUTHOW (PPAKITUH KEJNTKA KYPUHOTO SHIIa;

* [10 pa3AeIeHUI0 OMOMOJIEKYT,

* 10 IIPOBE/ICHUIO KAUECTBEHHBIX PEaKlUil Ha HAJIM4YUE B HYKJICHMHOBBIX KHCIOTaX OCTATKOB
yPHUHOBBIX OCHOBaHUH, pr003b1/1e30KCUpHO03bI, POCHOPHON KUCIOTHI;

* [10 TPOBEJICHUIO KAYECTBEHHBIX U KOJIMYECTBEHHBIX PEAKIIUN Ha OEJIKM HaMUHOKHUCIIOTHI,

- cobmonarh mpaBuia O€30MacCHOTO OOpalIeHUs C €JKUMH, TOPIOYMMHU HTOKCHUYHBIMHU
BEILIECTBAMM, CPEACTBAMHU OBITOBOM XHMMHUU;

- OCYHIECTBIATh NOUCK XUMHUYECKOW HH(OpMAnMM IO Ha3BaHUSAM, HACHTH(PHKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEILLECTB;

- KPUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATH JaHHBIC, KACAIOIIUECS XUMHH, B COOOIIICHUSAX
CpeACTB MaccoBoil MH(opMaiuu, pecypcax MHTepHeTa, HayYHO-TIONMYJSPHBIX CTaThAX C TOYKH
3pEHHsI €CTECTBEHHO-HAYYHOHKOPPEKTHOCTH;

- IPEACTaBIATh MYTH PEIIEHUs INI00AIbHBIX MPOOJIEM, CTOSIIUX Iepes 4eI0BEYECTBOM, U
NEPCIEKTUBHBIX HANPABICHUN Pa3BUTUS XUMHUYECKUX TEXHOJIOTHIA.

Yuawuiics nonyuum eo3moorcnocmo Hayuyumocs:

- (¢opMynIHMpOBaTh 1LEJIb HUCCIEAOBAaHMS, BBIABUTATh W IPOBEPITh HKCIEPUMEHTAIBHO
TUIIOTE3bl O COCTOSHUU PABHOBECUS XUMHUECKUX CUCTEM,PHEPreTHUECKUX 3(PPeKkTax mporeccon
Ha OCHOBE TEPMOAMHAMUYECKUXPACUETOB, O CBOMCTBAX MOBEPXHOCTH PA3JIMUHbIX TeEll;

- CaMOCTOATENBHO IUIAHUPOBATH M TPOBOAMUTH (PU3UKO-XUMHUECKHE SKCIIEPUMEHTHI C
co0uTr0/IeHIEeM IIpaBuII 6e30MacHON pabOTHI C BELIECTBaMU U J1a00paTOPHBIM 000pyI0OBaHUEM;

- UHTEPHPETUPOBATH JaHHBIE O TEIUIOBOM 3(PQeKTe, CKOPOCTH PEAKLIUU UBIUSHUM Ha Heé
pa3nuyHbIX (PAKTOPOB, O COCTOSIHUM PaBHOBECHUS, MOBEPXHOCTHOM HATSIKEHUH, aJCOpPOIMH,
HOJIy4EHHBIE B PE3YNbTaTe NPOBEACHUS (PU3NKO-XUMHUECKOTO IKCIIEPUMEHTA;

- XapaKTepH30BaTh POJb OENKOB M HYKJIEWHOBBIX KHCIOT KaK Ba)KHEHIIMXOHOIOTMYECKH
aKTUBHBIX BELIECTB;

- IPOTHO3UPOBATh BO3MOYKHOCTh MPOTEKAHUS PA3IMUYHBIX XUMHUECKUX PEAKIUN B IPUPOIE U
Ha [TPOU3BO/ICTBE;



- WJUTFOCTPUPOBATH HA TIPUMEPaX CTAHOBIECHUE W SBOJIIOINIO OMOXMMHH KaKHAYKH Ha Pa3IMYHBIX
HMCTOPUYECKUX dTanax €€ pa3BUTHS;

- KCIIOJIb30BaTh METOJbI HAYYHOTO TMO3HAHUS MPU PEIICHUH Y4eOHO-HCCIIeI0BATEIbCKIX
3a/1a4 10 U3yYECHUIO CBOMCTB, CIOCOOOB MOJIYYCHHS M PACIIO3HABAHUS OPTaHUYECKHUX BEIIECTB;

- YCTaHABJIMBATh B3aUMOCBSI3U MeXAy (aKkTaMd U TEOpPHUEH, MPUYMHON HCIEIACTBHEM TpHU
aHajgu3e TPOOJEMHBIX CHUTyallMii W OOOCHOBAaHWM TPHUHUMAEMBIX PEIICHWA Ha OCHOBE
XUMHYECKUX 3HAHUHU.

DopMbI KOHTPOJISI YPOBHS JOCTHKEHUH YYAIIMXCH U KPUTEPUH OLEHKU
KonTpone pe3ynbraToB 0OydeHHs U OICHKAa (3a4eT/He3auyeT) NPUOOPETCHHBIX YYal[UMHUCS
YMCHHI ¥ HABBIKOB TIPOU3BOJATCS MPH BHINOTHCHUN UMH MPAKTUYECKUX PaboT, MPOBEPOUHBIX pabOT Mo
OKOHYaHUH KaXJIOTO pa3Jieia v 3amuTe npoekra. [1o SIeKTHBHBIM KypcaM OIleHUBaHHUE TIPOU3BOMTCS 110
JIByXOQJUTbHON CHUCTEME (3a4eT/He3aueT) KaK CpelHee 3HAaYCHHE TEKYIIMX OIICHOK, 3a4eT BBICTABIISCTCS
TIPH TIOJyYEHUHN CpeIHero Oamia He MeHee 3.

JlonoTHUTeIbHBIE 00y4alolue MaTepUuaJIbl
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