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PABOYAS TIPOTPAMMA KYPCA XUMHUU
st 10—11 xmaccoB 0011e00pa3oBaTeNbHBIX YIPEKACHUN

HHOACHUTEJBHAA 3AIIMCKA

JlanHast mporpamma COIEpPKUT TeMaTUYECKOe MIIAHUPOBAaHUE K Y4eOHUKAM XUMHUHU aBTOPOB
I'. E. Pym3utuca, ®@. I'. ®enpamana aia 10-11 kmaccoB oOmieo0Opa3oBaTeNbHBIX YUPEIKICHUMA
0a30BbIl YPOBEHB

Hacrosimas mporpamma coctapiieHa aia yyamuxca 10-11 knaccoB, n3ydaroumuyx XUMHUIO
Ha 0a30BOM ypoBHe. [laHHBII Kypc ydaluecs M3y4aloT Mocje Kypca XUMHH Ui 8-9 Kiaccos,
€ OHU ITO3HAKOMWINCH C BAKHEUIIMMHM XUMHUYECKMMH HOHSTHSIMH, HEOPraHUYECKUMU U
OpraHWYECKUMH BEIIECTBAMU, IPUMEHSEMBIMU B IPOMBIIUICHHOCTH U B MIOBCETHEBHON KU3HH.

N3ydyenne xumuM B cTapuieil mkoiie Ha 0a30BOM YpOBHE HaIlPaBJICHO: Ha OCBOCHHUE
3HAHUM O XUMHUYECKOM COCTABIIAIOLICH €CTECTBEHHOHAYYHOM KAapTUHBI MHUPA, O BAXKHEWIIHX
XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPHSX; HA OBJIAJICHUE YMEHUSMU IPUMEHATH NOJIyYCHHbIE
3HAHUS IS OOBSICHCHHS PA3HOOOPA3HBIX XUMUYCCKUX SIBIICHUH M CBOWCTB BEIICCTB, [Tl OIEHKU
pOJIN XMMHUU B PAa3BUTUHU COBPEMEHHBIX TEXHOJOTMH W IOJIYYEHUU HOBBIX MAaTepUajoB; Ha
pa3BUTHE TIO3HABATENBHBIX MHTEPECOB W HWHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH B IIpoliecce
CaMOCTOSITENILHOTO MPUOOpPETEHUS] XHWMUYECKUX 3HAHWM C HCHOJB30BaHUEM PA3IMYHBIX
HUCTOYHUKOB MH(POpPMAIUU, B TOM YHCIIE KOMIIBIOTEPHBIX; Ha BOCIHTAHHE YOEKICHHOCTH B
MO3UTUBHOM POJIM XMMHUHU B JKU3HM COBPEMEHHOr0 OOIIecTBa, HEOOXOIMMOCTH XMMHYECKU
rPAaMOTHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO W OKpYXKAlOlEeH cpene; Ha MpUMEHEHUE
MOJIyUYEHHBIX 3HAHUW M yMEHHUH i1 0e30MacHOro HCIOIb30BaHMS BEIIECTB M MAaTEpUAOB B
OBITY, CEIbCKOM XO3MMCTBE W Ha MPOU3BOJCTBE, Il PEIICHUS MPAKTUUYECKUX 3a7ad B
MOBCEHEBHOM JKU3HU, JUIS PEAYNPEKACHUS SBICHUN, HAHOCALIUX BpPEJ 3/I0POBBIO YEJIOBEKA U
OKpY>Karolleu cpere.

Jlannast mporpamma mnpeaycMaTpuBaeT (OpMHpOBaHHE Y ydalmxcs oOuiey4eOHbIX
YMEHUW W HABBIKOB, YHHUBEPCAIBHBIX CIIOCOOOB NEATEILHOCTH M KIIIOUEBBIX KOMMETeHIUH. B
STOM HalpaBJICHUU MPHOPUTETaMU ISl y4eOHOTO mpeaMeTa «XHUMHUsS» B CTapiied MIKolie Ha
0a30BOM YPOBHE SBJISIFOTCSA: YMEHUE CAMOCTOSITEIbHO U MOTUBUPOBAHHO OPTaHU30BHIBATH CBOIO
MO3HABATENbHYIO ACSITENBbHOCTh (OT MOCTAHOBKH IIETH J0 TOMYy4YeHHUS M OLIEHKH pe3ylibTaTa);
OTpe/IeNIEHNEe CYIIHOCTHBIX XapaKTEepPUCTUK HU3y4aeMoro OO0beKTa; YMEHHE pa3BEpHYTO
000CHOBBIBaTh CYXJCHHUA, JaBaTh OMpEeNIeHHUs, MPUBOAUTH JOKA3aTebCTBA; OLICHUBAHHUE U
KOPPEKTUPOBKA CBOETO TOBEICHHUS B OKPYXKAIOIIEH Cpejie; BHIMIOJHEHHE B MPaKTUYECKOU
NESTEIbHOCTH W B TIOBCEJHEBHOM JKM3HU OKOJOTMUYECKHX TpeOOBaHUM; HCIOIb30BaHUE
MYJIBTUMEMINHBIX PECYPCOB W KOMIBIOTEPHBIX TEXHOJOTHM 1Jii 00paboOTKH, Tepemayu,
cuctemaruzanuu  uHGOpManuu, Cco3dAaHuA 0a3  JaHHBIX, TMPE3CHTAlMH  PE3yIbTaTOB
MO3HABATEJIbHON M MIPAKTUYECKOMN AEATEIbHOCTH.

B kypce 10 knacca m3ydyaercs opraHMYecKas XUMUs, TEOPETUUYECKYIO OCHOBY KOTOpPOM
COCTABJISIIOT COBPEMEHHAsi TEOPHUS CTPOCHUS OPraHUYECKUX COCAMHEHUH, ITOKa3bIBAIOIIAs
€IMHCTBO XUMUYECKOI0, SJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHMS, SIBIIEHUS TOMOJIOTHU U
W30MepUH, KiaccuuKamus W HOMEHKJIaTypa OpraHMYeCKMX coenuHeHnil. Bech Kypc
OpraHMYECKOM XUMHUU NPOHM3aH HJEEl 3aBHCUMOCTH CBOMCTB BEIIECTB OT COCTaBa U HX
CTpOEHHS, OT XapakTepa (YHKIIMOHAJIBHBIX TPYMM, a TaKKe TEHETUYECKHX CBS3eH MEeXIy
KJIaCCaMU OPTaHUYECKUX COCTMHEHUH.

B nmanHOM Kypce conepikarcs BaKHEHIIME CBEIEHHsS OO0 OTIENbHBIX BEIIECTBaX H
CHHTETUYECKHX MaTepuajax, o JICKapCTBEHHBIX MperapaTax, CHoCOOCTBYIOMUX (DOPMUPOBAHHUIO
3JI0pOBOTO 00pa3a KU3HU U OOIIEeH KyJIbTYPhl YeTIOBEKa.

Benymas ponb B packpbeITUM coAepKaHUA Kypca Xumuu 11 kimacca NpUHAJICKUT
AJIEKTPOHHOW TEOPHUH, MEPUOAMYECKOMY 3aKOHY M CHCTEME XHMHYECKUX DSJIEMEHTOB Kak
HanOosiee OOMMM HAayYHBIM OCHOBaM XUMHU. B 1JaHHOM Kypce CHCTEeMaTHU3UPYIOTCS,
0000mat0TCA W YrIIyONAIOTCS 3HAHHMS O PaHee M3YUYEHHBIX TEOPHUSX M 3aKOHAX XHMHUYECKOMH
HayK{, XUMHUYECKHUX TPOIeccax M MPOU3BOJCTBAX. B 3TOM ywammmcs MOMOTarOT pa3iudHbIC



HarJsIIHble CXeMbl M TaONMIbl, KOTOpbIE IO3BOJSIOT BBIICIUTh CamMoO€ IJIaBHOE, camoe
cymectBeHHoe. CoaepkaHue JTHX pa3[elioB XUMHUU PAacKpbIBae€TCs BO B3aUMMOCBS3U
OpPraHMYeCKUX M HeopraHudeckux BemiecTB. Ocoboe BHHMMaHHUE YAEICHO XUMHYECKOMY
HKCIIEPUMEHTY, KOTOPBIH SABISETCS OCHOBOW (DOPMHUPOBAHUS TEOPETUUECKUX 3HAHUH.

COJIEP)KAHUE YYEBHOM JUCIUILINHBI
10 kiacce 70 u/ron (2 u/Hen.; 4 4 — pe3epBHOE BpeMsi)
IToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca HEOPTaHUYECKOW XUMuUH (2 1)
OPI'AHUYECKAS XMW
Tema 1. TeopeTnueckrue OCHOBBI OPraHUYECKON XUMUH (4 9)

@opMHUpOBAaHUE OpPraHUYECKONM XUMUM Kak Hayku. OpraHuyeckue BeEIECTBa.
Opranuueckass xumusg. Teopusi CTpoeHUs] OpraHMveckux coeauHeHuii A.M. bytieposa.
VYrnepoansiii ckener. Pagukansl. @yHKIIMOHAIBHBIE TPyNIIbL. ['oMosornueckuii paa. I'omosoru.
CrpykrypHass wu3omepus. Homenknarypa. 3HaueHHE TEOPHUM CTPOEHHUS OpPraHMYECKHX
COCIMHEHUIN. OJIEKTpOHHAs NpPHUPOJAa XUMHUYECKUX CBSI3€ B OPraHUYECKUX COEIUHEHMSX.
Crioco0bI pa3pbiBa CBsi3el B MOJIEKYJIaX OpraHMUYECKUX BelecTB. Dnekrpoduisl. Hykneodust.
Knaccudukanus opranndecknx coenuHeHwid. JlemoncTpanuu. O3HakomieHHE ¢ oOpas3lnaMu
OpraHMYeCKHX BEUIECTB M MaTepuayoB. MoJenu MOJEKyll OpraHMYeCKHX BELIEeCTB.
PacTBOpUMOCTh OpraHMyecKux BEIECTB B BOJAE U HEBOJAHBIX pacTBopuTensx. [lmaBienue,
00yIJIMBaHUE U TOPEHUE OPraHUYECKHX BEILECTB.

YIJIEBOAOPO/BI (31 1)
Tema 2. [IpenenbHble YIieBo10pobl (8 1)

DNEeKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE aJKaHOB. [ OMOJIOTMYECKUU psil.
Homenknarypa u wuszomepus. dusnueckue M XMMHUYECKME CBOWCTBA alkaHOB. Peakius
3amenieHus. llonydenue u npumeHeHue ankaHoB. lluknoankanel. CTpoeHHE MOJEKYI,
romojyiornueckuit psa. Haxoxnenue B npupope. Pusmueckue MW XUMHUYECKHE CBOMCTBA.
JemoHncTpauuu. B3pbiB cMecu MeTaHa ¢ BO3ayxoM. OTHOILIEHHE aJIKaHOB K KUCJIOTaM, LIeJI0UaM,
K PacTBOpY IIepMaHraHaTa Kajausi 1 OpoMHOM Bojie.

JlaGoparopHble onbIThl. M3roToBneHue Mojeneid MOJIEKYd — YIJIEBOAOPOJIOB H
raJIOr€HONPON3BOIHBIX.

[IpakTnueckast pabora. KauecTBeHHOEe ompezeneHue yriepoja, BOAOpoda M Xjopa B
OpPraHMYECKUX BEIIECTBAX.

Pacuernblie 3anaun. Haxoxaenue MonekyynspHO (GOpMysbl OpPraHu4ecKoro CoeIMHEHUs
1o Macce (00beMy) MPOTyKTOB CrOpaHusl.

Tema 3. HenpenenbHble yriaeBo10poas! (9 1)

AnKeHbl. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE AJIKEHOB. | OMOJIOrM4ecKuil psia.
Homenknarypa. M3omepus: yriiepogHOM LeNu, IMOJOKEHHWS KPaTHOW CBA3M, LMC-, TPaHC-
MU30MepHsl. XUMHUYECKHE CBOMCTBA: PEAKLIMHM OKHUCIICHUS, NPUCOEAMHEHUS, MOJIMMEPU3ALNN.
[IpaBmiio MapkoBHukoBa. [lonydyeHne u mnpumeHeHue ankeHoB. AukaaueHbl. CTpoeHue.
CsolicTBa, npuMeHeHue. [IpuponHslii Kaydyk. AJKWUHBL. OJEKTPOHHOE U IMPOCTPAHCTBEHHOE
cTpoeHue auerwieHa. ['omonmorm u usomepsl. HomeHknatypa. ®dusznueckue U XUMHUUYECKHE
cBoiicTBa. Peakuuu npucoenunenus u 3amenienus. [lonydenne. Ilpumenenue.

Hemonctpanuu. Ilomyduenue amerwiena B saboparopuu. Peakiust ametusneHa ¢
pacTBOpOM IepMaHraHara kauusi 1 OpoMHoi Bojoil. ['openue anerusnena. Paznoxenue kaydyka
IIPU HarpEeBAaHUU U UCTIBITAHHUE MPOJIYKTOB Pa3I0KEHUSI.

IIpakTuyeckas padora. [Tonyuenue sTHIeHa U U3yYEHHUE €T0 CBOMCTB.

Tema 4. ApomaTnyeckue yriieBoaopoasl (apensl) (4 u)

ApeHbl. DIEKTpOHHOE M MPOCTPAHCTBEHHOE CTpoeHue OeHzoma. HM3omepus u
HOMEHKIaTtypa. Dusnyeckue U XUMHUYECKHe cBoiicTBa Oenzona. [‘omonorn OeH3ona.
OCOOEHHOCTH XMMHUYECKUX CBOMCTB IOMOJIOTOB O€H30JIa Ha MpuMepe Toiyona. I'eHeTnueckas
CBS3b APOMATUYECKUX YIJIEBOJAOPOIOB C APYTMMHU KJlacCaMH YIJI€BOAOPOIOB. JleMOHCTpaluu.
Benzon kak pacTBopuTenb, ropeHre 6enszona. OTHomeHne 6eH301a kK OpOMHOIN BOJIE U PacTBOPY
nepMmanranara kanus. OKucieHue Toiyosna.




Tewma 5. [IpupoaHble ICTOYHUKHU YIIIEBOA0PO10B (10 4)

[Tpuponnsiit ra3. IlomyrHeie HedTsHBIE ra3el. HedTh u HedTenpoaykTel. Punueckue
cBorictBa. CnocoOsl  mepepabotku  HedTu. Ileperonka. KpekuHr TepmMuveckuii u
KaTanuTUYecKui. KokcoXxumMmuueckoe npou3BOICTBO.

JIaGoparopHble onbIThl. O3HaKOMIIEHUE ¢ 00pa3liaMu IPOAYKTOB HedTenepepaboTKu.

Pacuernbpie 3amaun. OnpeneneHre MacCOBOW WM OOBEMHOW JIOJIM BBIXOJIA MPOJYKTa
peaKuu OT TEOPETHUECKHU BO3ZMOKHOTO.

KHNCIIOPOACOHEPXKAILIUE OPTAHUYECKUE COEJUHEHUA (35 4)
Tema 6. Cnuptel u deHobl (8 1)

OpHoatomHbIe TIpesebHble cnupThl. CTpoeHHe MOJIeKylN, (YyHKIMOHAIbHAs TPYyTIa.
Bonoponnas cBs3b. M3omepusi u HomeHkinarypa. CBoiicTBa MeTaHosa (3TaHONA), IOTy4YeHUE U
npuMeHeHrne. PU3MONIOrMYecKoe JICWCTBUE CIMPTOB HA OpPraHu3M 4YesoBeka. ['eHetuueckas
CBSI3b OJHOATOMHBIX MPEJENIbHBIX CIHUPTOB C YIJIEBOAOPOJAaMHU. MHOIOaTOMHBIE CHUPTBHI.
DTUNCHTINKOIb, Thnulepul. CpoiicTBa, mpuMeHeHue. Denonbl. CTpoeHHEe MOJICKYIBI (heHoa.
B3aumHoe BiusSHHUE aTOMOB B MOJIEKYJEe Ha mpumepe Moiekynbl ¢eHona. CpoiicTBa (eHomna.
TokcuaHOCTh PeHOMa 1 ero coenuHeHuit. [Ipumenenne denoa.

Hemonctpanuu. B3aumoneiictBue ¢enona ¢ 6poMHOM BOJIOM M pacTBOPOM THAPOKCHAA
HaTpHS.

JlaGoparopHble ombIThl. PacTBopeHue rhuinepuHa B Boje. Peakuus riuiepuHa ¢
ruapokcuaoM meau (II).

Pacuernble 3amaun. Pacuersl MO0 XMMHYECKUM YpPaBHEHHUSM IpPHU YCIOBHH, YTO OJHO U3
pearupymoIux BeIecTB JaHO B U30BITKE.

Tema 7. Anbneruspl, KeTOHbI (5 4) ANbETHABL.

Crpoenne wmonekynbl (opmanprernga. @OyHKIUOHANbHAs rpymnma. M3omepus wu
HoMeHKJaTypa. CBoiicTBa anpaeruaoB. Popmaibaeruji M aleTalbJerui: IMOJy4YeHUEe U
puUMeHeHue. ALIETOH — MpeACTaBUTENb KeTOHOB. CTpoeHue MoJekyibl. [Ipumenenue.

JemoncTpanuu. BzaumopeiicTBue MeTaHans (dTaHalsg) C aMMHAYHBIM PacTBOPOM
okcuna cepedpa (I) u ruapokcuna menu (II). PactBopenue B alieToHe pa3nTuyIHBIX OPraHUYECKUX
BELIECTB.

JlaGoparopuble omnbIThl. [lodydeHue »dTaHans oOkuciaeHHeM OJTaHoda. OKucieHue
MeTaHans (dTaHajs1) aMMUAYHBIM pacTBOpoM okcuzaa cepedbpa (I). Oxucrnenue MeraHans
(aranans) ruapokcuaom meau (1I).

Tewma 8. KapOoHOBBIE KHCIOTHI (8 )

OAHOOCHOBHBIE  IIpeleibHble  KapOOHOBbIE  KHCIOTHL.  CTpoeHHE  MOJEKYII.
OyHknuoHanbHas rpynmna. M3omepus u HoMmeHknaTypa. CBoicTBa KapOOHOBBIX KHCIOT.
Peakuus stepudukanmu. [lonydenne kapOOHOBBIX KUCIOT U IpuMeHeHue. KpaTkue cBeneHus o
HEeNpeIeNIbHBIX KapOOHOBBIX KHCIOTax. |'eHeTudeckasl CBSi3b KapOOHOBBIX KHCIIOT C APYTUMHU
KJIacCaMM OpPraHUYECKUX COETUHEHUI.

[Ipaktuueckue padotel. [lomyuyeHwe u cBoiicTBa KapOOHOBBIX KHUCIOT. PemieHue
AKCIIEPUMEHTAJIbHBIX 33/1a4 Ha paclo3HaBaHHE OPraHMYECKHUX BEIIECTB.

Tema 9. Cnoxubie 3¢upbl. Kupst (5 9)

Crnoxuble 3upsbl: cBoicTBa, nonyyeHue, npumeHenue. XKupol. Ctpoenue xupoB. Kupbl
B npupojie. Coiicta. [Ipumenenne. Motomiue cpenctsa. [IpaBuiia 6e3omacHoro odparieHus co
cpencTBaMu OBITOBON XMMHH.

JlaGoparopHble ONBITEL. PacTBOPUMOCTH JKHUPOB, JOKAa3aTENbCTBO HMX HEMPEIEIHHOTO
XapakTepa, OMblIeHUE KUpoB. CpaBHEHHE CBOMCTB MbLJIa M CUHTETUYECKUX MOIOLIUX CPEJICTB.
3HaKOMCTBO ¢ OOpa3llaMud MOIOHIMX cpelacTB. M3ydeHume uX cocraBa M HMHCTPYKUHUH 110
MIPUMEHEHUIO.

Tema 10. Yraesoas! (9 1) I'moko3a.
Crpoenne Mmonekynasl. Ontuueckas (3epkaibHas) wuzomepus. Ppykroza — HU30MeEp
rimoko3bl. CpoiictBa rioko3bl. [Ipumenenue. Caxapoza. Ctpoenue Monekyinbl. CBOKMCTBa,
npuMeHeHne. Kpaxman u 1emnmono3a — NpeACTaBUTENd TPUPOAHBIX IONMMEpOB. Peakuums




NOJUKOHAEeHCauu. @Puznyeckue W XHUMHUYECKHe CBoiicTBa. HaxoxkaeHnue B TpUpOJE.
ITpumeHeHue. AlleTaTHOE BOJIOKHO.

JlaGopaTopHble omnBITHL. B3aumopeiictBue Trat0k03bl ¢ ruapokcuaom wmeam  (ID).
B3aumonelicTBue roKo3bl ¢ aMMHUadHbBIM pacTBopoM okcuja cepedpa (I). BzaumonelictBue
caxapo3bl C THAPOKCUAOM Kanbliusd. B3aumopeiicTBue kpaxmana ¢ ilogom. ['naponus kpaxmaiia.
O3HakomiieHHE ¢ 00pa3LaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

[IpakTnueckass pabota. PemieHue »SKCIepUMEHTAIbHBIX 3a/ad Ha IMOJyYeHUE U
pacrio3HaBaHWE OPTaHUYECKUX BEIIECTB.

11 kaacc 70 4/roa (2 4/Hen.; S 4 — pe3epBHOE BpeMsi)

A30TCOAEPXAIIME OPTAHUYECKUE COEUHEHUA (7 u)
Tema 1. AMUHBI 1 aMUHOKHCIOTHI (3 4)

Amunbl. CtpoeHue Monekyda. AmuHorpynna. ®dusnueckue W XMMHUYECKHE CBOMCTBA.
Crpoenue MoJeKynbl aHWIMHA. B3auMHoOe BIIMSIHME aTOMOB B MOJIEKYJIE Ha IPUMEPE MOJIEKYJIb
anunuHa. CBoicTtBa anwinuHa. [Ipumenenune. AMUHOKHCIOTHL. M30Mepus M HOMEHKIATYpa.
CpolicTBa. AMUHOKHUCIOTHI Kak am¢oTepHble opraHudyeckue coenuHeHus. IIpumenenue.
['eHeTnyeckas CBSI3b aMUHOKHUCIIOT C IPYTMMHU KJIACCAMH OPraHUYECKUX COEITMHEHUM.

Tewma 2. benku (4 4)

benku — npupoansie nmomumepsl. CoctaB u cTpoeHue. dusmueckne M XUMHUYECKHE
cBoiicTBa. [IpeBparieHue 6e1KoB B OpraHu3Me. Y Crexu B U3y4eHUu U cuHTe3e OenkoB. [Tonarue
00 a3zoTcolepKaluX reTepoluKiInueckux coequHenusx. [upunun. Iuppon. IupumuauHoBbie
U IIypUHOBBIE OCHOBaHMWsS. HyKIIEMHOBBIE KHCIIOTBI: COCTaB, CTPOEHUE. XHUMHUSA U 3J0POBBE
yenoBeka. JlekapctBa. [IpoOnembl, CBsi3aHHbIE C NMPUMEHEHUEM JIEKAPCTBEHHBIX IPENapaToB.
JemoHcTpannu. OKpacka TKAaHM aHWIMHOBBIM KpacureneM. Jloka3zaTenbCTBO —Hanuuus
(YHKIIMOHAIBHBIX TPYII B paCTBOPAaX aMUHOKUCIIOT.

JlaGopatopHble onbITH. L{BeTHBIE peakiiuy Ha Oenku (OMypeToBas U KCaHTOMPOTENHOBAs
peakIum).

BBICOKOMOJIEKYJIAAPHBIE COEAMHEHUA (7 1)
Tema 3. Cuntetnyeckue noaumepst (7 4)

ITonsiTHE O BBICOKOMOJIEKYJIIPHBIX COeqUHEHUAX. [lommMepsl, rony4daemple B peakusax
nonuMepuszauu. CrtpoeHune Mosekya. CTepeoHEpETYISIPHOE U CTEPEOPETYISIPHOE CTPOEHUE
nosmmmepoB. [lommatunen. Ilomunponwien. TepmornmactuyHocTs. [lonumepsl, moiaydaeMslie B
peakuuax MoJuKoHAeHcanuu. DeHondopManbaeruaHble  CMOJIBL.  TepMOpEakTUBHOCTD.
Cunretnueckue kaydyku. CTpoeHHe, CBOWCTBA, MOJyYE€HHE W NpUMEHEeHHE. CHUHTETHYECKHe
BosiokHa. KampoH. JlaBcas.

O600611eHre 3HaHUN N0 Kypcy opranndyeckoil xumuu. Opranuyeckasi XMMHUs, YeJIOBEK U
IpUpoa.

HemoncTtpanuu. OOpasupl MJIacTMacc, CHHTETHUYECKUX KaydyKOB M CHHTETHYECKHX
BOJIOKOH.

JlaGoparopHble  ombIThl.  M3yueHHMe  CBOICTB  TEpPMOIUJIACTUYHBIX  IOJIMMEPOB.
Omnpenenenue xjiopa B NOJUBUHUIXIOpUAE. M3ydeHne cBONCTB CHHTETUYECKUX BOJIOKOH.

[TpakTnueckas pabota. Pacro3HaBanue miacTMacc 1 BOJIOKOH.




Pacuernbie 3amaun. OmnpeneneHre MacCOBOW WM OOBEMHOHM JOJM BBIXOAA MPOJYKTA
peaKklK OT TEOPETUUYECKH BO3MOXKHOTO.

TEOPETMYECKHWE OCHOBbBI XUMIHU
Tema 4. BaxHelIne XUMUYECKUE TOHITUS ¥ 3aKOHBI (3 )

AtoM. Xumuueckuit snemeHT. M3orombl. IlpocThie M CllOkKHBIE BeIlIeCTBA. 3aKOH
COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHCHHS W TPEBPAIECHUS DHEPTUU MPU XUMUUYECKHX
peaklusaX, 3aKOH TOCTOSHCTBAa COCTaBa. BemiecTtBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHSI.

Tema 5. Ileprogndeckuii 3aK0H M IEpHOANYECKas CHCTEMa XUMHUYecKuX dyemMenToB JIL 1.

MeHneneeBa Ha OCHOBE YUEHHUS O CTPOESHHUHU aTOMOB (5 1)

ATOoMHBIE OpOHTAIH, S-, P-, O- u f-3mekTpoHBEl. OCOOEHHOCTH pa3sMEIICHHs 3JICKTPOHOB
o OpOUTANISAM B aTOMaxX MallbIX U OOJILIINX MEPUOJIOB. JHEPreTUICCKUE YPOBHH, MOAYPOBHHU.
CBs13b MEPUOAMYECKOTO 3aKOHA U MEPUOIUICCKON CUCTEMbl XMMHUYECKUX JIEMEHTOB C TEOPHEH
CcTpoeHUs aToMoB. KOpOTKWIA ¥ JIMHHBIA BapuUaHThl TAONHMIBI XUMHYECKHX DJCMECHTOB.
[Tonoxxenne B MEpUOIUYECKON CHCTeMEe XMMHUYecKuXx 3yeMeHToB J[.M. MennaeneeBa Bogopoa,
JTAHTAHOMUIOB, AKTHHOUJIOB U UCKYCCTBEHHO MOJIYYEHHBIX AJIEMEHTOB.

BasleHTHOCT, W BaJCHTHBIE BO3MOXKHOCTH aToMoOB. Ilepwonnueckoe W3MEHEHHE
BaJICHTHOCTH ¥ pa3MEpPOB aTOMOB.

Pacuetnrle 3agaun. Brelumcnenns Maccbl, 00ObeEMa HIM KOJIMYECTBA BEIIECTBA 110
W3BECTHOM Macce, 00beMy WUIIM KOJUYECTBY BEIIECTBA OJIHOTO M3 BCTYNMHBIINX B PEAKIUIO WU
MOJTYYUBIIUXCS B PE3YJIbTATE PEAKIIUU.

Tema 6. Ctpoenue BemecTna (9 1)

Xumuueckasi CBs3b. Buabl W MexaHM3Mbl 00pa3oBaHHS XUMHYECKOH cBsi3H. MoHHas
cBs13b. Katnonsl u anuonsl. KoBajeHTHast HenossipHast cBsA3b. KoBasieHTHas MoJsipHasi CBS3b.
DIIEeKTPOOTpULIATeILHOCTE. CTENeHb OKHUCICHHUS. MeTammnyeckas CBs3b. BojopoaHas CBS3b.
[IpocTpancTBEHHOE CTPOCHHE MOJIEKYJT HEOPTAHMYECKUX M OPTAHMYECKUX BEIIECTB.

THUIBI KPUCTALNTMYECKUX PEIICTOK U CBOWCTBA BEIICCTR.

[IpyuunHBl MHOTO00pA3usi BEIMIECTB: W30MEPHs, TOMOJOTHS, AUIOTPOIUs, H30TOTHS.
HucnepcHbie cucteMbl. VICTUHHBIE pacTBOPBHI.

CnocoObl  BBIpKEHHS] KOHIICHTPAIIMM PACTBOPOB: MaccoBas JIOJsl PacTBOPEHHOTO
BEILECTBA, MOJISIpHAsI KOHIEHTpalus. KomtonaHsle pacTBOpbI. 30J1H, Teu.

JlemoHcTpannu. Mojaenu HOHHBIX, aTOMHBIX, MOJICKYJISPHBIX W METAUTHYECKUX
KpUCTATMYECKHX petieTok. Dpdext Tunnans. Moaean MOIeKyI H30MEPOB, TOMOJIOTOB.

[Tpaktnueckass pabora. IlpuroroBieHune pacTBOpOB C  3aJaHHOW  MOJIIpPHOU
KOHILIEHTpaLHUEH.

Pacuernble 3amaun. Beluncienne macchl (KOJIMYECTBA BeEIECTBA, 00beMa) MPOAYKTa
peaKklMu, eciy JUIsl €ro MOJYyYeHHUsl JaH PacTBOP C OMPEIEIEHHON MacCOBOM J0JE€H MCXOIHOTO
BEIICCTBA.

Tema 7. Xumunyeckue peakuuu (12 u)

Knaccudpukanus XUMHUYECKUX peakiuil B HEOPraHWYECKOM W OpPraHu4YeCKOW XHMUH.
CKOpOCTh peakiMM, €€ 3aBUCUMOCTh OT Pa3IMyHbIX (DaKTOpoB. 3aKOH JAEHCTBYIOLIMX Macc.
Oueprus aktuBauuu. Karanu3 u kartamuzatopbl. OOpatuMocTh peakiuil. XUMHUECKOe
paBHOBecue. CMellleHHe paBHOBECHs NOJ JeiicTBUeM pa3inuuHbiX (akropos. Ilpunmun Jle
[arense.

Onexktponautuyeckass auccouuanus. CuinpHble W ciadble ANIEKTponuThl. KuciaoTHo-
OCHOBHBIE B3aMMOJEHCTBUSA B pacTBopax. Cpena BOIHBIX PacTBOPOB: KHUCIHAsl, HEUTpabHAasd,
mienouHas. lonHoe npousBenenue Boabl. Bonopoansii nokaszarens (pH) pactBopa. I'maponus
OPTraHWYECKUX U HEOPTaHUYECKUX COCIMHEHUM.

JlemoHcTpanuy. 3aBUCUMOCTb CKOPOCTH PEAaKLMU OT KOHLEHTPALMU U TEMIEPATYPHI.
PasnoxeHnne nepokcua BoJopoia B IPUCYTCTBUH KaTanu3zaropa. OnpeneneHue cpeibl pacTBopa
C IOMOIIBIO YHUBEPCAIBLHOIO HHAUKATOPA.

JlaGoparopHble onbIThl. [IpoBeneHne peakuuii HOHHOTO OOMeHa Uil XapaKTEepPUCTUKH




CBOMCTB AJIEKTPOJIUTOB.

[IpakTuyeckas pabora. BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKOH
peaxkuuu.

Pacuernbie 3amaun. BeruucieHuss macchl (KOJIMYECTBa BelecTBa, 00beMa) MPOAYKTa
peakuuy, €ClIM HM3BECTHA Macca MCXOJHOIO BEIIECTBA, COIAEPIKALIETO OIPEICICHHYIO IOJII0
IIpUMeECeH.

HEOPI'AHUYECKAA XMUA
Tema 8. Metamist (13 )

Ilonoxenne MeTAUIOB B IEPUOAUYECKOM CHUCTEME XMMHYEeCKuX dinemeHToB [[.H.
MenneneeBa. O0mme CBOMCTBA META/UIOB. DJIEKTPOXUMHUYCCKHI DS HANPSDKCHHH METaJUIOB.
OO0me crmocoObl MONIyYeHHUs] METAJUIOB. DJEKTPOJIU3 pPAcTBOPOB M paciuiaBoB. [loHsTHe o
KOppo3uu MeTauioB. CrocoObl 3a1UThl OT KOPPO3HUHU.

O0630p METaJIOB TIAABHBIX MOATPYNI (A-TPYII) MEPUOTUICCKON CHCTEMBI XUMUYECKIX
3JIEMEHTOB.

0630p MeTaoB N00OUHBIX noArpynn (b-rpymnm) nepruoauveckoil CUCTEMbI XUMUYECKUX
3JIEeMEHTOB (Me[lb, IIMHK, TUTAaH, XPOM, XKelle30, HUKEIb, 1aThuHa). CrutaBbl MeTaioB. OKCUIIBI U
TUIPOKCHUIbI METAJLIOB.

Hemonctpanuu. O3HakomiieHHEe C oOpa3liaMd METaIOB W HUX COEJUHEHHH.
BzaumopeiicTBUE MIETOYHBIX U IIEIOYHO3EMEIBHBIX METAIIOB ¢ BOJOM. B3anmoaeiicTBue meau
C KHCIIOpOJOM U cepoil. JnekTponu3 pactBopa xyopuga meau (II). OmeiTel mo Koppo3uu
METAJIJIOB U 3aIUTE OT HEE.

JlaGoparopHble OMNBITHL. B3ammoaeiicTBHE IMHKA W JKejle3a C PacTBOpaMH KHUCIOT U
mieso4eld. 3HaKOMCTBO ¢ 00pa3IlaMu METAJIOB U X pyAaMu (padoTa ¢ KOJUIEKIUIMH ).

Pacuernbie 3amaun. PacdeTbl MO XUMHUYECKHM YPaBHEHHSIM, CBSI3aHHBIE C MacCOBOU
J10J1e¥ BBIX0/1a IPOAYKTA PEAKIIMHU OT TEOPETUUYECKH BO3MOKHOTO.

Tema 9. Hemerasmnst (114)

0O0630p cBoiicTB HeMeTaIoB. OKUCIUTETFHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA THITMYHBIX
HemeTauioB. OKCHABI HEMETANIOB M KHCIOPOJACOAEpXKallMe KHUCIOThl. BomopoaHsie
COEIMHEHUS] HEMETAJIOB.

Hemonctpaunu. OOpasupl  HemeTaysioB.  OOpa3ubl  OKCHIOB  HEMETANIOB U
KHCJIOPOJICOIEpKALMX KUCIOT. ['opeHue cepsol, pocdopa, xenesza, Marius B KUCIOPOJIE.

JlaGopaTopHble OIBITBI. 3HAKOMCTBO C 0Opa3laMM HEMETANIOB M UX HPUPOIHBIMU
coeIMHEHUsIMU (paboTa ¢ KoJuIeKIUsIMH). Pacrio3HaBaHue XJI0pHI0B, Cylb(paToB, KApOOHATOB.

Tema 10. 'eHeTnyeckas CBA3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
IIpaxtukym (6 4)

I'enernyeckas CBsA3b HEOPraHMYECKUX U OPraHUYECKUX BELIECTB.

[TpakTKyM: pelleHre SKCIEpUMEHTAIBHBIX 3a/ad [0 HEOpraHMYecKOl XHMUU;
pEIlIeHNEe HKCIEPUMEHTAIbHBIX 3aJa4 I10 OPraHMYECKOM XHMHHM; PELICHHE IPAaKTUYECKUX
pacyeTHBIX 3aj]ay; MOJy4eHHe, COOMPaHNEe U paclio3HaBaHUE ra30B.

TPEBOBAHIA K YPOBHIO ITOJAI'OTOBKU BBIITY CKHHUKOB

B pesynbrate m3yueHus XMMHUU Ha 0a30BOM YPOBHE YYEHMK JIOJDKEH 3HATH/TIOHMMATh:
sadxcHeliue Xumuyeckue nOHAMuUs: BEIIECTBO, XMMHMYECKHUN JIIEMEHT, aToM, MOJeKyJa,
OTHOCHUTEJIBHBIE aTOMHAasi M MOJIEKYJISIpHAs Macchl, MOH, aJUIOTPONMsI, U30TOIBbI, XUMUYECKas
CBSI3b, DJIEKTPOOTPULIATENHHOCTh, BAaJE€HTHOCTh, CTEIIEHb OKHCIEHHUS, MOJIb, MOJISIpHAs Macca,
MOJISIpHBIH 00BEM, BEIIeCTBA MOJEKYJISIPHOTO M HEMOJEKYJSPHOTO CTPOCHHsS, PacTBOPHI,
AIIEKTPOJIUT M HEIJIEKTPOJIUT,  DJIEKTPOJUTHYECKass  JUCCOLMAIUS, OKHCIUTENb U
BOCCTAHOBUTEINIb, OKHCJICHHE M BOCCTAHOBJIEHHE, TEIUIOBOW A((EKT peakiuu, CKOpOCTb
XUMHUYECKOM  peaklMM, KaTaliu3, XUMHUYECKOEe paBHOBECHE,  YIJIEPOIHBIA  CKeJeT,
(byHKLIMOHATIBHAS TPYIINA, U30MEPUsl, TOMOJIOTHUS;

OCHOBHble 3AKOMbl XUMUU: COXPAHEHUS MacChl BEUIECTB, IIOCTOSHCTBA COCTAaBa,




MEPUOJUYECKUI 3aKOH;

OCHOBHble Meopuu Xumuu: XUMHYECKOW CBS3HM, JJIEKTPOIUTHUYECKON AMCCOLMALINH,
CTPOEHHUSI OPIraHUYECKUX COCIUHEHUN;

8adicHelwue eeuwjecmea U Mamepuansl. OCHOBHBIE METaJUIbl W CIUIABbl, CEPHYIO,
COJISIHYIO, a30THYIO U YKCYCHYIO KHUCIJIOTBI, IIEJIOYH, aMMHaK, MUHEPAJIbHbIE yI0OpEHUs; METaH,
STHJICH, alleTUJICH, OCH30J, ATaHOJ, XHUPbI, MbLIA, TJIFOK03a, caxapo3a, KpaxMmall, KJIeTyaTka,
OeJIKH, UCKYCCTBEHHbIC 1 CHHTETUYECKHE BOJIOKHA, KAy4yKH, IJIaCTMACCHI.

B pe3ynbpTaTe nuzydeHus XuMuu Ha 6a30BOM YPOBHE YUEHUK JIOKEH YMETh'

HA3b16aMb U3yYEHHBIE BEUIECTBA 10 TPUBHAIIBHON MUJIM MEXAYHAPOIHOM HOMEHKJIIATYpPE;

onpedensimb BaJCHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB, THUII
XMMHUYECKOM CBSI3M B COCIMHEHMSX, 3aps]l HMOHA, XapakTep cpeAbl B BOJHBIX PacTBOpPax
HEOPraHWYECKUX COEIMHEHUI, OKHCIIUTENIb W BOCCTAHOBUTENb, MPUHAIEKHOCTh BEIIECTB K
Pa3IMYHBIM KJ1accaM OPraHUYEeCKUX COCIUHEHUN;

Xapaxmepu306ams 3JIEMEHTbl MaJbIX IEPUOAOB IO HMX IOJOKEHHUIO B MEPUOJAHYECKOU
cucreme /.M. Menpaeneena; o0mue XMMHUYECKHE CBOMCTBA METAJUIOB, HEMETAIJIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKUX M OPraHUYECKUX COCAMHEHUM; CTPOCHHE M XUMHUYECKHE CBOMCTBA
M3Y4YEHHBIX OPTaHUYECKUX COCTMHCHHUI;

00bACHAMb 3aBUCHUMOCTh CBOMCTB BEIECTB OT HX COCTaBa U CTPOCHUS, NPUPOAY
XUMUYECKOW CBSI3M (MOHHOM, KOBAJCHTHOM, METAJUIMYECKON), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PeaKIMU U TOJI0KEHUsI XUMUUYECKOTO PAaBHOBECHS OT PAa3IMUHBIX (DaKTOPOB;

8bINOJIHAMbL ~ XUMHYECKUW  DKCIIEPUMEHT  TI0  PACMO3HABAHUIO  BaKHEUIIUX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB;

npo8OOUMb CAMOCTOSATEIBHBIA MMOUCK XUMHYECKOH WH(GOPMAIMK C HCIIOJIb30BAaHUEM
pa3IMYHBIX KCTOYHUKOB (HAyYHO-TIONYJSPHBIX U3JaHUIM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
HuTepHeT-pecypcoB);

B pesynbrare m3ydeHuss XMMHK Ha 0a30BOM YPOBHE YYEHHUK JIOJDKEH HCIOJIb30BaTh
OpuOOpETEeHHBIC 3HAHUSA W YMEHHS B MPAKTUYECKOW ACSATEIHHOCTH W MOBCEAHEBHOMW >KM3HHU C
LIEJIBIO:

00bsCHeHUss XUMUYECKUX SBJICHUHN, TMPOUCXOIAIINX B TPHUPOAE, OBITY U Ha
MIPOU3BOICTBE;

onpeodenieHusi BO3MOXXHOCTU TIPOTEKAHHS XUMHUYECKHUX TMPEBpAICHUN B Pa3THMUHBIX
YCIIOBHSIX U OLEHKH MX MOCIIEICTBU;

9KON02UUECKU 2PAMOMHO20 NO8e0eHUs B OKPYKAIOIEH cpeie;

OYeHKU 6IUsAHUL XUMUYECKOTO 3arpsi3HEHUS] OKPYKAIOIIEH cpelibl Ha OPraHu3M YelloBeKa
U JPYTHE KUBBIC OPTaHU3MBI,

be3onacnoco obpaujenus C TOPIOYUMH W TOKCUYHBIMU BEIIECTBaMH, JaOOPATOPHBIM
000pyI0BaHUEM;

npueomosieHus pacmeopos 3aJaHHOU KOHIIEHTpaIlMU B OBITY U Ha MPOU3BOJICTBE.

[IPOBEPKA U OLIEHKA 3HAHUI 1 YMEHUU VUAILIUXCS

Pesynbpratel 00ydeHHs] OIEHUBAIOTCS 1O TNATHOAUIBHON cucteme. [lpu  oreHke
VYHUTBIBAIOTCSl CIEAYIONIME KAa4eCTBEHHBIC TIOKa3aTeIM OTBETOB: TJIyOMHA (COOTBETCTBHUE
U3YYCHHBIM TEOPETHYECKUM OOOOIICHHSIM); OCO3HAHHOCTh (COOTBETCTBHE TpeOyemMbIM B
mporpaMme YMEHHSIM MPUMEHSTh MOTYYCHHYIO HH(POPMAIIHIO); MOTHOTA (COOTBETCTBUE 00BEMY
nporpaMMel U uHGopMaruu yueOHuka). [Ipu olleHKe yYUTBHIBAIOTCS YUCIIO U XapaKTep OMIMOOK
(cymiecTBeHHbIE WJIM HecyllecTBeHHbIE). CyIeCTBEHHBIC OIMMOKHA CBA3aHBI C HEIOCTATOYHOMN
MIyOMHONW W OCO3HAHHOCTBIO OTBETa (HANMPUMEpP, YUYCHUK HEMPaBUIBHO YKa3al OCHOBHBIC
MIPU3HAKU TIOHSTHH, SIBICHUHN, XapaKTepHBIE CBOMCTBA BEIIECTB, HEMPABMIHLHO CPOPMYIHPOBAT
3a-KOH, MpaBWJIO W T. M. WIM YYEHUK HE CMOI NPUMEHUTh TEOPETHUYECKUE 3HAHUS s
OOBSCHEHUS W TIPEACKA3aHWs SIBJICHWW, YCTAaHOBJICHHS NPUYMHHO-CIEACTBEHHBIX CBS3EH,
CpaBHEHMS M KiIacCU(UKAIMKM SBICHUH W T. 1.). HecymiecTBeHHbIE OMIMOKH OMpPENesIFOTCS
HETOJIHOTON OTBeTa (HampuMep, yImylleHne U3 BUAa Kakoro-iubo HexapakTepHOro (akrta mpu



OTMCAHUU BeIIecTBa, mporecca). K HUM MOXXHO OTHECTH OTOBOPKH, OTMHCKH, OMYIIEHHBIE IO
HEBHUMATEJILHOCTH (HampuMep, Ha JBa U OoJiee ypaBHEHHUs peaklIHil B MOJHOM MOHHOM BHIIE
JIOTIyIIIeHa OJTHA OIIMOKa B 0003HAYCHHUH 3apsiia HOHA).

Pesynbrarel 0OydeHUs MPOBEPSIOTCS B MPOILECCE YCTHBIX M MUCHBMEHHBIX OTBETOB
YYaIIUXCsl, @ TAK)KE IIPH BBIMOJIHEHUH UMH XMMUYECKOTO IKCIIEPUMEHTA.

O1eHKA TEOPETUYSCKUX 3HAHUI

OtmeTka «5»: OTBET MOJHBIA W TPAaBWIbHBI Ha OCHOBAaHUMU H3YYECHHBIX TEOPHUH;
Marepuan W3JIOKEH B OIPEACICHHOW JIOTHYECKON MOCIeA0BaTeIbHOCTH, JIMTEPATYPHBIM
SI3BIKOM;, OTBET CaMOCTOSTEIbHBII.

OtMmeTka «4»: OTBET NOJIHBIM W MPABUJIbHBIA HAa OCHOBAaHUW HM3YYEHHBIX TEOPHIl;
MaTepual M3JI0KEH B OMPEACNICHHON JIOTMUYECKOW MOCIIEI0OBATEILHOCTH, IIPH 3TOM JIOMYILEHbI
JIBE-TPHU HECYIIECTBEHHBIC OIMMOKH, UCTIPABIICHHBIE TIO TPEOOBAHUIO YUUTEIIS.

OtmeTka «3»: OTBET MOJHBIA, HO MPHU 3TOM JOIMYIICHA CYIICCTBCHHAs OINMMOKA WU
OTBET HEMNOJHBIM, HECBI3HBIH.

OtmeTka «2»: mpu OTBETE OOHAPYKEHO HEMOHMMAHUE YYalIUMCS OCHOBHOTO
coJlep>kaHusl yueOHOro MaTepHralia WK JIOMYIIeHbI CYIECTBEHHbIC OMUOKH, KOTOPBIE YUaluiics
HE MOXXET UCTIPABUTH MPU HABOAIIUX BOTIPOCAX YUUTEIS.

OtmeTka «1»: OTCYTCTBHE OTBETA.

O11eHKa DKCIIEPUMEHTAIbLHBIX YMCHUM.

OreHka cTaBUTCS HA OCHOBAHMM HAOIIOJIEHUS 32 y4YalllUMCS U MUCbMEHHOTO OT4YeTa 3a
pabory.

OtMmetka «5»: paboTa BBIMOJHEHA TMOJHOCTHIO M IPABHIBHO, CHEJIaHbI IPaBUIbLHBIC
HaOJIIOZICHUSI ¥ BBIBOJIbI; SKCIIEPUMEHT MPOBEJIEH 10 IJIaHy C y4€TOM TEXHHKH 0€30MacHOCTH U
mpaBuJl pabOTHl C BEIIECTBAMU M OOOPYIOBAHHMEM; MPOSBICHBI OPraHU3AIMOHHO-TPYIOBBIC
yMeHHs (MTOJJEPKUBAIOTCS YUCTOTAa padodyero Mecra W TOPSAIOK Ha CTOJe, SKOHOMHO
UCIONIb3YIOTCSl PEAKTHBBI).

OtMeTrka «4»: paboTa BBITIOJIHEHA MPaBUJIBLHO, CJAEJIAHBI MPAaBWIbHBIC HAOIIOICHUS U
BBIBO/JIbI, HO IIPU 9TOM 3KCIIEPUMEHT MPOBEACH HE MOJHOCTHIO WM JIOMYIIEHBI HECYIIIECTBEHHbBIE
omuOKu B paboTe ¢ BEHIeCTBAMU U 000PY/TIOBAHUEM.

OtmeTtka «3»: paboTa BBITIOIHEHA MPABUILHO HE MEHEE YeM HAIOJOBHHY WJIH JOMYIIeHa
CyILIECTBEHHasl OMMOKAa B XOJE SKCIEPUMEHTa, B OOBSICHEHHWU, B O(OpPMIIEHUU padOThI, B
COOJIOZICHUH TPaBUJ TEXHUKH O€30MacHOCTU Mpu paboTe C BemecTBaMH U 000pyIOBaHUEM,
KOTOpasi HCIIPABJISIETCS IO TPEOOBAHUIO YUUTETIS.

OtmeTka «2»: nomyuieHsl 1Be (1 0ojee) CylnieCTBEHHbIE OIIHMOKHN B XOJ€ AKCIIEPUMEHTA,
B 00BsiCHEHUH, B O0GOpMIIEHUU PabOThI, B COOJIOJCHUM TPABWJI TEXHUKH O€30MACHOCTH TPHU
paboTe ¢ BemecTBaMU U O0OpPYIOBAaHUEM, KOTOPBIC YJAIIUHCS HE MOXKET HUCIPABUTH JaXke MO
TpeOOBaHUIO YUUTEIS.

Otmetka «1»: paboTa HEe BBIMOJIHEHA, y yYaIlerocss OTCYTCTBYIOT dKCIEPUMEHTANIbHbBIE
YMEHHUS.

OneHKa YMEHUM peniaTh SKCIEPUMEHTAIbHBIE 3a7a41
OtmeTka «5»: TUIaH pelIeHUs COCTABJIEH MPaBUWJIbHO; MPABUWJIBHO OCYIIECTBIEH 000D
XUMHUYECKHX PEaKTHBOB U 000PYAI0BaHUS; JTaHO MOJTHOE OOBICHEHUE U CIeaHbI BBIBOIBI

OtmeTka «4»: MIIaH pelleHHs] COCTaBJIEH MPABUIBHO; MPABHIBHO OCYLIECTBIIEH MOJI00D
XUMHYECKHX PEaKTHBOB M O0OpPYIOBaHMS, TP OSTOM JIOMYIIEHO He Oonee JBYX
HECYIIIECTBEHHBIX OMMOOK B OOBSICHEHNUH U BBIBOJIAX.

OtmeTka «3»: MIIaH PelIeHUs] COCTaBJICH MPABUIIBHO; MPABUIBHO OCYIIECTBIEH MOA00D
XUMUYECKUX PEAKTUBOB U 00OpPYAOBaHUS, HO JOIYIIEHA CYIIIECTBEHHAs OMIMOKA B OOBSICHECHUH
Y BBIBOJIAX.

OtMmeTka «2»: momymieHbl ABe (M 0osiee) CyIIeCTBEHHBIE OIIMOKW B IIJIaHE PEIICHUS, B
no100pe XUMUYECKUX PEAKTUBOB M 00OPYIOBaHMs, B 00BSICHEHUHU U BBIBOJAX.

Otmetka «1»: 3a1a4a He pelieHa.

OlnieHKa YMEHHM peraTh pacyeTHhIE 3aa4u
OtmeTka «5»: B JIOTMUECKOM PpACCyKICHUM U PELICHUH HET OIIMOOK, 3ajjada peuieHa




paIMoHaIBHBIM CITOCOOOM.

OTMmeTKa «4»: B JIOTHYECKOM PACCYKACHUU U PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, HO
3ajjaya pelleHa HepalMoHAIbHBIM CIIOCOOOM WM JONYLIEHO He 0oJiee ABYX HECYIECTBEHHBIX
OLINOOK.

Otmerka «3»: B JIOTHYECKOM PACCYKIEHUU HET CYIIECTBEHHBIX OLIMOOK, HO JONYIIEHA
CyIIeCTBEHHAasl OIMOKAa B MAaTEMAaTHYECKUX pacueTax.

OTMeTKa «2»: UMEIOTCA CYLIECTBEHHbIE OLIMOKU B JIOTHYECKOM PACcCYKICHUH U PEIICHUH.

OtMmetka «1»: 3a7a4a He perieHa.

O1eHKa NUCbMEHHBIX KOHTPOJIBHBIX paboT

OtmeTka «5»: OTBET MOJIHBIM U IPaBUIIbHBIN, BO3MOXHA HECYIIECTBEHHAs OLINOKA.

OtmeTka «4»: OTBET HENOJHBIA WM JONYyIIEHO He OoJjiee JBYX HECYUIECTBEHHbBIX
OIINOOK.

Otmerka «3»: paboTa BBIIOJHEHa HE MEHEe 4YeM HAaloJIOBUHY, [OMYyIlIeHAa OJHA
CyLIEeCTBEHHasl OIIMOKa U JABE-TPU HECYIIECTBCHHBIE.

Otmerka «2»: paboTa BBIIOJHEHA MEHEE YeM HAIOJIOBHHY WJIM COJCPKHUT HECKOJIBKO
CYIIECTBEHHBIX OILUOOK.

Otmetka «1»: paboTa He BBIIOJIHEHA.

[Ipy oneHke BBINOJHEHHUsS MUCbMEHHON KOHTPOJbHON pabOThl HEOOXOIUMO YUHUTHIBATH
TpeboBanus enuHOro oporpaduyeckoro pexnma. OTMETKA 32 UTOTOBYIO KOHTPOJIBHYIO paboTy
KOPPEKTHPYET MPEALIECTBYIOINE OTMETKH 33 YETBEPTh, MOIYTOAUE, TOI.







