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Ha 6a3e nentpa «Touka pocta» obecnieunBaeTcs peaan3alusi 00pa3oBaTeIbHBIX IPOTPAMM
€CTeCTBEHHOHAYYHOH M TEXHOJOTHUECKOM HAPaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBAHUAMH 3aKOHOIATENILCTBA B cepe 00pa3oBaHMs U C YUCTOM PEKOMEHIAIHi
denepanbHOTO OnepaTopa yaeOHoro npeamera «Xumus». O0pazoBaTenbHas MPorpaMMa
II03BOJISIET MHTETPUPOBATH peaIU3yeMble 3€Ch MTOAX0/Ibl, CTPYKTYPY U COAEpKaHUE MTPU
opranuszanuu o0ydenus Xumuu B 10 kiracce, BHICTPOEHHOM Ha 0aze Jr000ro0 U3 JOCTYIHbIX
yuebHo-Metoandeckux koMiuiekcoB (YMK). Mcnonp3oBanue o6opynoBanus neHTpa «Touka
pocCTay» MO3BOJISIET CO3/1aTh YCIOBHUS:

* ISl paCIIMPEHUs COJCPIKAHNUS IKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHMS;

® 1JI ITIOBBIIICHUA HOSH&B&TGJ’IBHOﬁ AKTUBHOCTHU 06yqa}01111/1xca B CCTGCTBGHHOH&y‘IHOﬁ
obnacru;

* ISl pa3BUTHSI TUYHOCTH peOCHKa B Mpoliecce oOyueHusi OM0JI0THH, €Tr0 CIOCOOHOCTEH,
(hopMHUpOBaHMS U YIOBJIETBOPEHUS COLIMAIBHO 3HAUMMBbIX HHTEPECOB U MOTPEOHOCTEN;

*1JIA pa6OTI)I (¢ OjlapéHHI)IMI/I IIKOJIbHUKAMH, OpTraHU3alliui X Pa3BUTUA B PA3JIMIYHBIX oOactax
00pa3zoBaTeNbHON, TBOPUECKON NEATEITHHOCTH.

Conep:xanme y4eOHOr0 nmpeamera
10 ximace — 70 gacoB B roj (2 4aca B HEJIEIIO)
Tema 1. Teopusi XMMHYECKOT0 CTPOEHHUSI OPraHUYECKUX COeIMHEHUIl. 6 YacoB.

®opMHUpPOBAHKUE OPraHUYECKON XUMUHU Kak Hayku. Oprannyeckue BemectBa. Oprannyeckas
xuMus. Teopust cTpoeHus oprannyeckux coenuHennii A.M.bytinepoBa. CTpykTypHas u3oMepus.
Howmenkiarypa. 3HaueHue T€OpUU CTPOEHUS OPraHUYECKUX COCTUHEHUN.

BHGKTpOHHaH npupoaa XUuMHYICCKHUX CBs3ell B OPraHNu4YCCKUX COCIAUHCHUAX. CriocoOsbl pa3pbiBa
CBs3Ell B MOJICKYJIaX OpPraHn4CCKuX BEIICCTB.

Knaccudukanus opraHMuecKux COeAMHEHUN.
JlabopaTtopHas pabora Nel. M3rotoBieHnue Moaeneil MOJIEKY/ YIJIeBOJIOPOJIOB
Tema 2. [IpeaesibHbIe YIiIeBOAOPOAbI (AJTKAHBI). S 4YacoB

3J'IeKTpOHHOC " IPOCTPAHCTBCHHOC CTPOCHUC AJIKAHOB. T'omonornueckuit pAd. HOMCHKJ'IaTypa nu
HU30MCEpusl. du3nyeckre ¥ XMMUYECKHE CBOMCTBA aJIKAHOB. Peakuuu 3amMenieHus. HonyquI/Ie n
IIPUMCHCHHUC AJIKaAHOB. I_[I/IKJIoaHKaHBI. CTpOGHI/Ie MOJICKYII, TOMOJIOTHYECKUH pAd. Haxoxnenue
B IIpUpoJac. du3nyecKkne U XUMHIECKHUE CBOMCTBA.

Z[eMOHCTpaI_[I/II/I. 1. BSPLIB CMCCH MCTaHa C B03,HYXOM.2. OTHoIIeHNE aJIKaHOB K KHUCJIO0TaM,
mejioyaM, K paCTBOpY IECpMaHIaHaTa KaJlus.

JIaboparopHble onbIThL. 1. MI3roTOoBIEeHNE MOIeNeil MOJIEKYIl YIIeBOI0POIOB U
rajoreHONpPOU3BOIHBIX.

HpaKTI/IquKaH pa60Ta. KauecrBennoe OMPpCACIICHUC YTJICPOAa U BOAOPOJa B OPraHUYCCKUX
BCIICCTBAX.



Pacuernslie 3a1aun. Pemenue 3a1a4 Ha HAX0XKAEHHE MOJICKYISIPHOU (hOPMYIIBI OPraHUYECcKOTO
COeIMHEHUS 10 Macce (00beMy) IPOAYKTOB CrOPaHHUS.

Tema 3. HenpeneibHbIe YriieBoa0opoabl. 6 4acoB

AnkeHbl. DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE AJIKEHOB. [ 'OMOJIOrnYecKuil psi.
Homenknarypa. M3omepus. Xumudeckue CBOMCTBA: PEAKIIMKM OKUCIICHHUS], IPUCOEAVNHEHMS,
nonuMepuzauuu. [IpaBuino MapkosHukosa. [lomyueHne u npuMeHeHHe alKeHOB. AJIKaIUEHBI.
Crpoenue, cBoiicTBa, npuMeHnenue. [Ipupoauslii kKayuyk. AJKUHBL. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHME aneTwiIeHa. [ omonoru u nzomepsl. Homenkiiarypa. @usndeckue u
xuMuueckue cpoictia. [lonyuenue. [Ipumenenue.

Hemonctpaumu. 1.I'openue stunena. 2. BzaumoelicTBre 3THIIEHA C paCTBOPOM IE€pMaHraHaTa
kanmus.3. O6pa3ibl NOJUATUIICHA.

JlaGoparopuble onbIThl. 1. MI3roToBienue moenei Mosiekyin. 2.13yuenue cBoicTs
HaTypaJJbHOTO U CUHTCTUYCCKOI'O Kay4yKOB.

[IpakTnueckas pabota. [logydenue sTHiIeHa U U3y4yeHUE €T0 CBOMCTB.
Tema 4. Apensbl. 4 yaca

ApeHbI. DIIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTpOeHHE OeH301a. M30Meprs 1 HOMEHKIIATypa.
dusznueckre U XUMHUYECKHE CBOMCTBA OeH3oia. I'omosorn 0enzona. OcoOEHHOCTH XUMHYECKUX
CBOMCTB O€H30J1a Ha IpUMEpE TOTyoJia. [ eHeTHUecKas CBSI3b apOMaTHUECKUX YTIICBOIOPOIOB C
JIPYTUMH KJIACCAMH YTJICBOJI0POIOB.

Jemonctparmu. 1. beH3omn kak pacTBopuTesb, ropeHne 0exnsona.2. OTHomeHne 6eH30J1a K
pacTtBopy nepManranaTa kayius.3. OKUCICHUE TOJIyoJIa.

Tewma 5. [IpupoaHBIE HICTOYHUKH MIEpepadOTKa YTIIEBOJIOPOIOB. 8 YACOB

[Ipuponnsriii ra3. [lonmyrasie HedTsHBIC Ta3bl. HedTh 1 HeTenpoaykThl. DU3HUECKHEe CBOMCTBRA.
Crnioco6sl iepepadoTku. [leperonka. KpeknHr TepMUUECKUi M KATATUTHYCCKUMN.

Jlaboparopusbie onbIThl. 1. O3HaKOMIIEHHE C 00pa3liaMu MPOAYKTOB HedTenepepaboTKu.

Pacuernbie 3amaun. Pemenue 3a1a4d Ha onpeiesieHue MacCOBOM M 0OBEMHOM JIOJIH BBIX0/1a
MPOJIyKTa PEAKIIUU OT TEOPETUIECKH BO3ZMOKHOTO.

Tema 6. CiupThl 1 peHobl. 6 YacoB

OnHoatromHble npesenbHble cnupThl. CTpoeHne MoJeKyll, GyHKLIMOHAIbHas rpymnmna. M3omepus
U HoMeHKatypa. Bonopoanas ces3b. CoiicTBa 3taHona. dusnosornyeckoe eiicTBrue CIUPTOB
Ha opraHusMm uesoBeka. [losrydeHne u npumeHenue cnupToB. ['eHeTHuecKas CBsI3b MpPeAEIbHbBIX
OJIHOATOMHBIX CIIMPTOB C YII€BOAOPOJaMU. MHOroaToMHbIE€ CIIUPTHI. DTUIIEHTIIUKOIIb,
rinnepuH. CBONCTBA, IPUMEHEHUE.

®enoubl. CTpoeHue MoJeKyibl ¢peHona. CroiictBa ¢penona. TokcMuHOCTh (eHOMa U eTo
coequHenuil. [Ipumenenue peHona.

Hemonctpamuu. 1. KonnuectBeHHOE BBIIETICHUE BOIOPOA U3 STUIIOBOTO CIIUPTA. 2.
B3aumoneiicTBue 3TUIOBOTO criupTa ¢ 6poMoBo10poIoM. 3. CpaBHEHHE CBOWMCTB CITUPTOB B
TOMOJIOTUYECKOM PSy: pACTBOPUMOCTH B BOJIE€, TOPEHUE, B3aUMOIEUCTBUE C HATpUEM. 4.
B3anmopeicTBue rimieprHa ¢ HaTpueM. S.



JIaboparopHas pabota Ne2. OkucieHHE STaHOJIA OKCHIOM MEJIH .
Jlaboparopuas pabota Ne3. PacTBopeHue riaureprHa B BOJIC U PEaKIIHsI €ro Ha TUAPOKCUI MEIIH.
Tema 7. AnbJerujbl, KeTOHbI, KApOOHOBBIE KHCJIOTHI 10 YacoB

Anpnerunbel. CTpoeHue MoJIeKyibl hopmanbaeruaa. OyHKIHMOHATBHAS rpynna. M3omepus u
HOMeHKJIaTypa. CBoMCTBa anpaeruioB. @opManbIeTru/l U aleTaabAeTu/I: OJIyYeHUE U
MIPUMEHEHHE. ALIETOH — MpeACTaBUTEIh KeTOHOB. CTpoeHue MoJiekyinbl. [Ipumenenue.

Hemonctpamuu. 1. BzaumoaeiicTBue 3Tanaiss ¢ aMMHUAYHBIM PacTBOPOM OKCHA cepedpa u
THAPOKCUIOM MCIU. 2. PaCTBopeHI/Ie B alICTOHC PA3JIMYHBIX OPraHU4YCCKUX BCIICCTB.

JIaGoparopubie onbIThl. 1. [TonydyeHue sTaHans okucieHueM dTaHona. 2. OKUCIeHUE dTaHals
aMMHa4YHBIM PaCTBOPOM OKCHA cepedpa U TUAPOKCUIOM MEH.

OnHOOCHOBHBIE MpefiebHbIE KAPOOHOBBIE KUCIOTHI. CTpoeHHe MosieKyll. O yHKIIMOHAIbHAs
rpynmna. M3omepus u HomeHknatypa. CBoiicTBa KapOOHOBBIX KUCIIOT. Peakius arepudukanim.
[Tonyuenue kapOOHOBBIX KHCIIOT U ITpuMeHeHne. KpaTkue cBeieHus: 0 HeTpeaeabHbIX
KapOOHOBBIX KHCIOTaX. ['eHeTnyeckas cBsi3b KApOOHOBBIX KUCIIOT C IPYTMMHU KJIacCaMu
OPraHNYeCKUX COCTMHEHUH.

HemoncTparmu. 1. OTHOIIEHNE 0JEMHOBOM KUCJIOTHI K pACTBOPY NE€pMaHTaHATa KaJusl.
JlaGoparopHas padota Ne4. Okucnenue Metanans ( ATaHNams )TUAPOKCUAOM MEIH .
Tema 8. Caoxubie 3¢upsbl. ZKupsbl. 3 yaca

CrnoxHbIe 2(DUpBI: CBOMCTBA, TIOJTydeHne, TpuMeHeHune. JKupsel, ctpoeHue xupoB. XKupsl B
npupoze. CpoiictBa. [Ipumenenue.

Mortomue cpeactpa. [IpaBmia 6e30macHOT0 0OpaIieHus: Co CpeCTBAMH OBITOBOM XHMUH.
JlaGopaTtopnas padota Ne5. ['mapoau3 Kupos..

Jlaboparopnas pabota Ne 6. CpaBHEHHE MbLIa U CHHTETUYECKUX MOIOILIUX CPEJCTB
Tema 9. YriaeBoanl. 7 4acoB

I'moko3a. Ctpoenne Mosekynbl. OnTudeckas (3epkanbHasi) uzomepus. uznyeckue cBOMCTBA U
HaxoxaeHue B mpupoje. [lpumenenue. @pykrosa — n30Mep TIIOKO3bl. XUMHUECKHUE CBOIICTBA
rimoko3el. [Ipumenenue. Caxapo3a. CtpoeHue Mosekynbl. CBOWCTBa, MPUMEHEHHE.

KanMaJ'I " OCJUIK0JI03a — IPEACTABUTCIIN IIPUPOAHBIX ITOJIUMEPOB. duznueckue 1 XUMHUYECKHE
cBoiicTBa. Haxoxaenue B mpupoac. HpI/IMeHeHI/Ie. A]_[eTaTHOC BOJIOKHO.

JleMoHcTpanyu.

JlaboparopHas pabota Ne7. CpoiicTBa [ TF0K03bI Kak albJeruia CIupTa.
JlaboparopHas pabota Ne8.B3aumoaeiicTBre caxaposbl ¢ THAPOKCUIOM KaTbIUs.
JlaboparopHas pabota Ne9. ['maponus kpaxmana.

JIaGopatopHnas padota Nel0. O3nakomiieHHe ¢ 00pa3liaMu MPUPOTHBIX U UCKYCCTBEHHBIX
BOJIOKOH.

HpaKTI/IquKaH pa60Ta. Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha MOJIYYCHHUEC U paCIIO3HABAHHUEC
OpraHn4e€CKuX BCHICCTB.



Tema 10. AzoTconep:xkamue opraHnyecKe coeJMHEHNs 7 4acoB

Awmunsl. CtpoeHue MoJiekysl. AMuHorpynna. dusnueckue u xuMmuueckue cBoiicrsa. CtpoeHune
MoJIeKyInbl aHwiIrHa. CBolicTBa aHunuHa. [Ipumenenue.

Amunoxucnotsl. U3omepust u HomeHkiatypa. CBoiicTBa. AMHUHOKUCIIOTHI Kak aM(pOTepHbIE
opraHuyeckue coequHenus. [Ipumenenue.

I'enetmyeckas CBI3b aMUHOKHUCIIOT C APYruMu KjiacCaMu OpraHNu4YCCKUX COCHHHCHHﬁ.

benku — npupoausie nomumepsl. CoctaB u cTpoeHue. PU3NYECKUE U XMMUYECKHUE CBOMCTBA.
[IpeBpaienus 6eIKOB B OpraHu3Me. Y cnexu B u3ydeHuu u cuarese Oenkos. [lonarue o6
a30TCOAEPKALIUX MeTePOLUKINIECKUX coequHenusax. [Iupuaun. [Tuppon. [InprumunHOBEIE U
ITYPHUHOBBIE OCHOBAHUSI.

HyxknenHoBbIE KHCITOTBI: COCTaB, CTpOEHNE. XUMHS U 3J0pOBBE YelloBeKa. JIekapceTaa.
[IpoGnemsl, cBSi3aHHBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX MTPENapaToB.

HemoncTparmu. 1. Oxkpacka TKaHUM aHWJIMHOBBIM KpacutelsieM. 2. Jfoka3zaTenbcTBa HaaIuyus
(YHKIIMOHATBHBIX TPYII B pACTBOpPaX aMHUHOKHCIIOT.

JlabopaTtopnast pabota Ne 11. [[BeTHbIE peakiiuy Ha OETKH.
Tema 11. Xumus moaiumMepoB.8 4acoB

[ToHsiTHE O BEICOKOMOJIEKYISIPHBIX coequHeHusX. CTpoeHue Mosekyia. CTepeoperyaspHoe u
cTepeoHeperynspHoe crpoenre. OCHOBHbIE METObI CHHTE3a nonMepoB. Kiaccudukanus
miactMmacc. Tepmoriactuunbie oumepsl. [lomuatunen. [omunponunen. TepMOIIacTUYHOCTb.
TepMmopeakTuBHOCTh. CHHTETHYECKHE Kaydyku. CTpOoeHHE, CBOMCTBA, MOJTyYEHUE U
npuMmeHenne. CuHTeTn4yeckue BosiokHa. Kanpos. JlaBcan.

O60061eHre 3HaHU TI0 Kypcy oprannyeckoi xumun. Oprannyeckasi XuMus, 4YeJI0OBEK U
pHUpoaa.
Hemonctparmu. O3HakoMIIeHHE ¢ 00pa3laMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,

Kay4yKOB.

JlabopaTtopHnas padota Nel2. CBoiicTBa OJUATUIICHA.
Jlaboparopnas pabotua Nel3. CoiicTBa KanpoHa.
[IpakTueckas pabora. Pacno3HaBaHue mniaacTMacc U BOJIOKOH.

Pacuernnie 3agaun. Pemenue PAaCUYCTHBIX 3a1a4 Ha OIIPCACICHUC MacCOBOM MU 00BEMHOI J0JIN
BbIXOJa MPOAYKTA pCAKIIUN OT TCOPETHICCKU BO3MOIKHOTIO.

Onucanue MaTepuaJbHO-TEXHHYECKOH 0a3bl nHeHTpa «Touka pocra», HCHMOIb3YeMOro AJs
peaqn3anum 06pa3oBaTejbHbIX IPOrPpaMM B paMKax NpenojiaBaHus XUMHHU

Lugposas (komnviomepnas) rabopamopus (LJJI), mporpaMMHO-anmapaTHbI KOMIUIEKC,
JATYMKOBAs CUCTEMAa — KOMIUIEKT y4eOHOro 000py/J0BaHNUs, BKIIOYAIOLINHI H3MEPUTEIbHBIH
6710k, nHTEep(eiic KOTOPOro MO3BOJIAET 0OeCIIeUNBaTh CBSA3b C IEPCOHATBHBIM KOMITBIOTEPOM, U
Ha0Op JaTYMKOB, PETUCTPUPYIOIIMX 3HAUEHHS Pa3INYHbIX (PU3NYECKUX BEITHUUH.

Jlamuuk memnepamypvl n1amuHOBbIt — IPOCTON M HANCKHBIN JaTUUK, IPEIHA3HAYCH IS
M3MEPEHUs TEMIIEPATYpPhl B BOAHBIX paCTBOpax M B Ia30BbIX cpenax. MiMeer pa3nuuHbii
nuana3oH usmepenuit ot —40 no +180 °C. TexHnyeckre XapaKTEpUCTUKU AATYMKA yKa3aHBbl B



MHCTPYKLHUU 10 IKCILTyaTalluu. Jamuuk memnepamypvl mepmMonapHsiii NpeJHa3sHadeH Uil
u3Mepenus remreparyp 10 900 °C. Vcnonp3yeTcst py BBIIOIHEHUHN paboT, CBA3aHHBIX C
M3MEpPEHUEM TEMIIEpPATYp IIJIaMEHMU, IIJIaBJICHUS U Pa3JI0KEHUSI BELLIECTB.

Lamuuk onmuyeckoii niomnocmu (koiopumemp) — NIpeJHA3HAUEH U1 U3MEPEHUS ONTUYECKON
IUIOTHOCTH OKpaIllEHHBIX pacTBOpoB. Mcnonb3yercs npu nusydeHun teM «PactBopsi»,
«CKOpPOCTh XUMHUYECKUX PEAKIIUI», OTpeAeICHUN KOHIIEHTPAIlU1 OKPaIllEHHbIX HOHOB.

Jlamyux pH npennazHadeH sl ©3MEpEeHus BOJOPOAHOTO rnoka3atens (pH) BoAHBIX pacTBOpPOB B
Pa3IMYHbIX UCCIIEOBAHUSAX OOBEKTOB OKPYKAIOLIEH CPEIb.

Jlamuuk snexmponpoeoonocmu peIHa3HaYeH ISl U3MEPEHUSI yIebHOM AIEKTPOIIPOBOIHOCTH
XKUAKOCTEH, B TOM YHCJIE U BOJHBIX paCTBOPOB BellecTB. [IpuMensiercs nmpu u3y4eHnn Teopun
AIIEKTPOJIUTUYECKON TUCCOLMAIINH, XapaKTEPUCTHK BOJHBIX PACTBOPOB

Jamuyuk xn10pud-uonos6 UCTONIb3YeTCs sl KOJTMYECTBEHHOTO OMPEICTICHHSI COIEPKAHHUSI HOHOB
XJIOpa B BOOAHBIX paCTBOpax, Mo4Be, MPOAYKTAX IMUTAHHA. K JAaTYUKY OJKITHOYaCTCA
noHocenekTuBHbIN AtekTpo (MCD) (pabounii 35eKTpo1), MOTEHITMAT KOTOPOTO 3aBHCHUT OT
KOHIICHTPAIINHU ONPEIEIIEMOro HOHA, B JAHHOM CiTydae OT KOHIeHTpaluu anuoHoB Cl-.
[Torenuman MCD onpenensitoT OTHOCUTEIBHO AJIEKTPOJa CPAaBHEHUS, KaK MPaBUIIO,
XJIOpCepeOpsTHOTO.

Jlamuux Humpam-uoro6 NPeIHA3HAYEH JJI1 KOJMYECTBEHHOTO ONPEEICHUS] HUTPATOB B
pPa3IUYHBIX 00BEKTAX OKPYKAIOIIECH Cpe/bl: BOJE, OBOIIAX, (PYKTaX, KOJOACHBIX U3NIETUIX U
T.I.

Mukpockon yugposoti npeHa3HAUEH Ui U3y4eHUs (POPMBI KPUCTAJUIOB U HAOIIOCHHUS 3a
POCTOM KPHCTAJLIOB.

Annapam ons nposedenus xumuyeckux peakyuii (AIIXP) npenHa3HavyeH sl TIOJydeHUs U
JIEMOHCTpAIIMX CBOWCTB TOKCUYHBIX ITAPOB U ra30B . JTH BEUIECTBA MOJIY4alOTCs B KOJ0e-
peakTope, ¥ pHu HarpeBaHuu (Hiiu 0e3 HarpeBaHus) ra3000pa3HbIe BEIIECTBA TPOXOIAIT Yepes3
MOTJIOTUTEJIbHBIC EMKOCTH (HACaJIKH) C paCTBOPAMH PEareHTOB, BCTYIAIOT C HUMHU B PEAKIIHUIO.
M30bITOK ra3a morionaeTcs )KUIKUMH U TBEPBIMH PEarecHTaMu, a TAaK)Ke aKTUBUPOBAHHBIM
yriaéM. Anmapar Jaiie BCero UCIOIb3YIOT IS ITOJIyYSHHUS U JISMOHCTPAILIMU CBOMCTB XJI0pa,
CepOBOJIOPO/IA.

IIpubop ons demoHcmpayuu 3a8UCUMOCIU  CKOPOCIU XUMUYECKUX PeaKyull Om pasiuyHvlx

G axmopos UCNONB3YIOT MPU U3YUEHUU TeMbl «CKOPOCTh XUMUYECKON PEaKIUI» U TEILIOBOTO
s dekra xumuueckux peakuuid. [Ipudop 1aeT BO3MOKHOCTH IKCIIEPUMEHTAIBHO UCCIIEA0BATh
BIIUSIHUE Ha CKOPOCTh XUMHUYECKUX PEAKIIUH CIeTYIOMUX (PAKTOPOB: MPUPOIbI PEarupyronmnx
BEIIECTB, KOHIIEHTPAIIUU PEarupyronix BelecTB, IUIOIaA1 IPaHUIbl pa3aena ¢a3 B
TeTepOreHHBIX CUCTEMaX (MIOBEPXHOCTH COMIPUKOCHOBEHHS MEKIY pearupyronumMu
BEII[ECTBAMHU), TEMIIEPATYPHI, KaTaIlu3aTopa, MHTHOUTOPA.

ITunemxka-0ozamop — NpuUCIOCcOOIEHNE, UCTIOIB3yeMOe B Ja00OpaTOpUN /sl OTMEPUBAHUS
OTIpeNIeNIEHHOTO 00BbEMa KUIKOCTU. [IUIEeTKHN BBITYCKAIOTCS IEPEMEHHOTO U MOCTOSIHHOTO
o0beMa. B KOMITIEKTHI 000pyIOBaHMS U1 MEIUIIMHCKUX KJIACCOB BXOJAT YIO0OHBIE IUIIETKHU -
7103aTOPBI OJTHOKAHAJIbHBIE, TO3BOJISIOIINE HACTPOUTh HEOOX0AUMBINA 00BEM 0TOMpaeMOit
KHUJIKOCTH B TPEX PA3JIMYHBIX JUaNa30Hax.

bans KOM6UHMPO@CZHHCI}Z npeaHa3HauCHa IJId HarpeBa CTCKIAHHBIX U (I)ap(I)OpOBBIX COCYIOB,
Korjga Tpe6yeTC$1 CO31aTb BOKPYI' HArp€BaceMoro coCyia paBHOMCPHOC TECMIICPATYpPHOC II0JIC,



n30eKaTh MCIOJIb30BAHUS OTKPBITOTO IJIAMEHH U PACKAICHHOM 3JIEKTPHUUECKON CITHPAITH.
Kopnyc komOuHUpOBaHHOM 0aHU ceNaH U3 aTfoMUHUS. JKUAKOCTHAS YacTh KOMOMHHPOBAHHON
0aHU 3aKPBIBACTCS KOJIBIIAMHU PA3IMIHOTO JHAMETPA.

IIpubop ons nonyuenus 2a306 UCTOJIB3YETCS IS MOTYYEHHS] HEOOBIINX KOJIMYECTB T'a30B:
BOJIOPO/Ia, KUCIOpOa (M3 IEPOKCHIA BOJAOPOIA), YIIIEKHCIIOTO Tra3a.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

[To nanHOI MporpaMMe B pe3ysibTaTe U3YUYCHHS] XUMHUH Ha 0a30BOM ypoBHE B 10 Kj1acce ydeHUK
OyzJeT 3HaTh / MOHUMATh:

BaXHEHIITE XUMHYCCKHE TIOHATHS . XUMHYECKas CB3b, BJICKTpOOTpI/IIIaTGHBHOCTB,YFHGPOHHBIﬁ
CKCJICT, q)YHKIII/IOHaIII)HaSI Tpyima, i30MEpHsl, TOMOJIOTUA;

OCHOBHBI€ 3aKOHBI XUMUU: COXPAHEHHSI MACChI BEILIECTB, MOCTOSHCTBA COCTABa,IEPHUOINYECKUN
3aKOH;

OCHOBHBIC TCOPHUHU XUMHUHN: CTPOCHUSA OPTaHUICCKUX CO@)IHHeHHﬁ;

BKHEWININE BEIIECTBA M MaTEpUAJIbl: CEpHAs, COJISTHAS, a30THAS M YKCYCHAsl KUCJIOTHI; IISJIOYH,
METaH, STUJICH, alleTUJIeH, OCH30JI, TAHOJI, )KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall,
KJIeTYaTKa, OCJIKU, UCKYCCTBEHHBIEC U CHHTETUYECKHE BOJIOKHA, KAY4yKH, IJIACTMACCHI;

YMETb:

Ha3bIBAaTh U3yYEHHBIE BEIECTBA M0 «TPUBUATBHOI WM MEKIYHAPOIHOW HOMEHKIIATYPE;

OMpCACIIATh: BAJICHTHOCTDb U CTCIICHb OKUCIICHUSA XUMHUYCCKUX 3JICMCHTOB B OPraHU4C€CKUX
COCAUMHCHUAX, THII XAMHYECKOM CBS3H B OpPraHu4€CKUX COCAMHCHUAX, IPUHAAJIIC)KHOCTD
BCIICCTB K pa3JIMYHBIM KilacCaM OPraHM4CCKUuX COGI[PIHGHPIﬁ;

XapaKTCPHU30BaATh: O6H_[I/Ie XUMHUYECKHUE OCHOBHBIX KJIACCOB OPraHNM4CCKUX COCI[PIHGHPIFI;
CTPOCHUE U XUMHUYCCKUEC CBOMCTBA N3Y4YCHHBIX OPraHn4CCKUX COCHHHCHHﬁ;

O0OBACHATH: 3aBUCUMOCTb CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHUA; IPpUPOAY XUMHAYECKOM
CBs3H B OPraHMYCCKHUX BCUIECCTBaxX, 3aBUCUMOCTb CKOPOCTHU XUMHWYECKOH PE€aKuun 1 IOJIOKEHUA
XHUMHUYECKOT'O paBHOBECHUS OT pa3/IMYHBIX (baKTOpOB;

BBITIOJIHATE XUMHUYECKUHM OKCIICPUMCHT 110 paCIIO3HABAHUIO BaXKHEHIIINX OPraHn4CCKUX BCUICCTB,

IIPOBOJIUTH CAMOCTOSITEIbHBIN MOMCK XMMUYECKOH MHPOPMALIUY C UCTIOJIb30BAaHUEM Pa3JINYHbIX
HCTOYHUKOB (HayYHO-IIOMYJISIPHBIX U3aHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HHTepHeTa); UCI0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH /17151 00pabOTKH U epeaayn
XUMUYECKON MH(POPMAIIK U €€ MPEJICTABICHHS B Pa3IMUHBIX (opMax;

HCIIOJIB30BAaTh HpI/IO6peTeHHBIe SHAHUA U YMCHUA B HpaKTquCKOﬁ ACATCIBHOCTU U
MOBCEIHEBHOM JKU3HU IS

OMpCACIICHNUA BO3MOKHOCTHU ITPOTCKAHUA XUMHNYCCKUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX U
OIICHKH HUX HOCHCHCTBHﬁ;

OKOJIOTMYCCKU I'PaMOTHOI'O NOBCACHU B OKpY)KaIOH.ICﬁ cpeac;

OLCHKU BJIMAHUA XUMHUYCCKOT'O 3arpA3HCHU A Oprxcanmeﬁ CpCAbl Ha OPraHu3M 4YCJIOBCKA U
APYTHUC KUBBIC OPTraHU3MBbI;



0€e301acHOTO 00paIleHus C TOPIOYMMH U TOKCUYHBIMH BEIIECTBaMH, 1a00paTOPHBIM
obopynoBaHueMm;

KPUTHYECKOU OLIEHKH JI0CTOBEPHOCTH XUMHUECKOW MH(POPMAIIUH, TOCTYIAIOICH U3 Pa3HbIX
HMCTOYHUKOB.

MeTal’[pe}]MeTl—[l)Ie pe3yJbTaThbl:

1.chopmMHupOBaHHOCTH YMEHUS CTABUTH IICJIM U HOBBIC 33/1a49M B y4eO€ M I03HABATEIHLHOM
JEATEIIbHOCTH;

2.0BJIaJICHUE TTPUEMAMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS ITYTEH TIOCTUKEHUS 1EIIH, YMEHUS
BBIOMPATh d3PHEKTUBHBIE CIIOCOOBI PEIICHHS YIEOHBIX U TTO3HABATELHBIX 33/1a4;

3.chopMHpPOBAaHHOCTH YMEHUSI COOTHOCUTBH CBOM JICHCTBUS C IJIAHUPYEMBIMU PE3YyJIbTaTaMu;

4.chopMHPOBAHHOCTh YMEHHS OCYIIECTBIISTH KOHTPOJIb B MPOIECCEe JOCTHIKEHHUS PE3ysibTarta,
KOPPEKTUPOBATh CBOM JACHCTBUS;

5.CCbOpMI/IpOBaHHOCTI) YMCHHA OUCHHUBATH IMMPAaBHUJIbHOCTH BBITIOJITHCHUS y‘I€6HBIX 3aa4 u
COOTBETCTBYIOIIIMEC BO3SMOKHOCTHU UX PCUICHUSA,

6.copMHUPOBAHHOCTH YMEHHUSI aHATU3UPOBATh, KIaCCUPHUITUPOBATh, 0000111aTh, BEIOMPATH
OCHOBAHUS M KPUTEPHUH JIJIs1 YCTAHOBJICHUSI IPUYNHHOCIIECICTBEHHBIX CBS3EH;
7.copMUPOBAHHOCTH YMEHHS TPHOOPETATh M MPUMEHSITh HOBBIC 3HAHUS;

8.c(hopMHUPOBAHHOCTH YMEHHS CO3/1aBaTh MIPOCTEHIIINE MOIEIH, UCII0JIb30BATh CXEMBbI, TAONIHUIIbI,
CUMBOJIBI JUJIs pelieHnsl yueOHBIX U MO3HAaBATEIbHBIX 33/1a4; 9.0B/1a/IeHUue Ha BHICOKOM YPOBHE
CMBICJIOBBIM YTEHHEM HAyYHBIX TEKCTOB.

10.chopmupoBaHHOCTE YMEHUS 3PPEKTUBHO OPraHU30BaATh Y4€OHOE COTPYTHUYECTBO U
COBMECTHYIO JICATEIIbHOCTh, pa0OTaTh MHAWBUIYAIBHO C YI€TOM OOIIUX HHTEPECOB;

11.C(bOpMI/Ip0BaHHOCTB YME€HHA OCO3HAHHO HUCII0JIB30BAaTh PEUYCBBLIC CPEACTBA B COOTBETCTBHU C
3aaa4aM KOMMYHHKAIIUU,;

12.BBICOKHH YPOBEHb KOMIIETEHTHOCTH B 001acTH ucnob3oBanus UKT;
13.chopMUPOBAaHHOCTH SKOJOTUYECKOTO MBIIIIICHHUS;

14.C(1)OpMI/IpOBaHHOCTB YMCHHS ITPUMCHAITH B HOSH&B&TCJ’ILHOFI, KOMMYHHKaTHBHOﬁ n
COLMAaJILHOM IMMPAKTHUKE 3HAHWS, IIOJIYYCHHBIC IIPU U3YUCHUU ITPEAMCTA.

JlnunoctHble pe3yabTaThl: (byayT chopmupoBansr)

1.copMUPOBaHHOCTH MOJIOKUTEIHHOTO OTHOLICHUS K XMMUH, YTO 00YCIIaBINBACT MOTUBAILIUIO
K yu4eOHOMH J1esTeNbHOCTH B BEIOpaHHOM cepe;

2.C(1)OpMI/IpOBaHHOCTB YMEHUA pCIIaTh HpO6HeMLI TIOUCKOBOI'O U TBOPYCCKOI'O XapaKTECpa,

3.C(1)OpMI/IpOBaHHOCTB YMCEHHA MPOBOAUTH CaMOAaHaJIU3 U OCYIICCTBIIATE CAMOKOHTPOJIb U
CaMOOIICHKY Ha OCHOBEC KPUTCPHUCB YCIICIITHOCTH,

4.chopMUPOBAHHOCTH TOTOBHOCTH CJIEZIOBATh HOPMaM MPUPOJI0- U 3J0POBbeCOEperaromiero
MIOBE/ICHNUS;

5.cOpMUPOBAHHOCTH MTPOYHBIX HABBIKOB, HAIIPABICHHBIX HA CAMOPAa3BUTHE Yepe3
camo00pa3oBaHueE;



6.chopMHPOBAHHOCTH HABBIKOB MPOSIBIICHUS TTO3HABATEILHON HHUIIUATUBEI B YUEOHOM

COTPYIHHUYECTBE.

YYEBHO - TEMATUYECKHAM IIJIAH

Ne| Tema KonunuectBo B Tom uncne B Tom uncne
9acoB 110 MPAKTHYECKUX | KOHTPOJBHBIX
T .
paboueii pabot pabot
nporpaMmme
1 | Tema 1«Teopust XMUMHUYECKOTO CTPOEHUS 6 1 -
OPraHU4YeCKUX COCTUHEHUN»
2 | Tema Ne2 « IIpenenbHbIE YTIIEBOAOPOIBI 5) - 1
(aykaHbI)»
3 | Tema 3« HempeaenbHbIC YTICBOIOPOIBDY 6 1 -
4 | Tema 4 «ApoMaTH4ecKHe yrieBoa0POIbI 4 - -
(apeHsI)»
5 | Tema 5 «IIpupoaHble HCTOUHUKN 8 (6+2 m3 - 1
YTJIEBOIOPOIOBY pe3epBa)
6 | Tema 6 «CriupThl 1 PEHOIBD) 6 - -
7 | Tema 7 « Anpneruasl U KETOHBD) 10 2 1
9 | Tema 8 «Cnoxubie 3¢upsl. Kupsi» 3 - -
10| Tema 9. «YrieBoas» 7 - -
11| Tema 10 «A3oTconepskaimiye opranudeckue | 7 1 -
COEJIMHEHUS»
13| Tema 11«Xumus moJMMepoB» 8 (7+1 uus 1 1
pesepBa)
Pe3epBHOE Bpems 2
Uroro 70 6 5




KaJIeH)IapHO- TEMATHYECKOC IVIAHUPOBaHUE

Ne n/m Tema ypoka, BKiIO4Yasi 1a00paTopHble U Komnuectso
NpaKTu4ecKkue padborTsl
4acoB
Jara
Iliian dDakr

1 HNucrpykrax no Th. 1
[IpenmeT opraHn4ecKON XUMUH

2 Teopust XUMHUYECKOTO CTPOEHHUS OPraHUYECKUX 1
BELIECTB.

3 [IpakTnueckas paborta Nel. KauectBeHHOE 1
oTpeJiesieHue yriepoja ,BoI0po/ia ¥ Xjaopa B
opraHnyeckux BeniectBax. (C ucnonvizoeanuem
obopyoosanusa «Touka pocmay)

4 CocrosiHUE AIEKTPOHOB B aTOME. 1

5 DNIeKTpOHHAs MTPUPOJIa XUMHUYECKUX CBSI3CH B 1
OpPraHUYECKUX COCAUHECHUSIX.

6 DINIeKTpOHHAs MTPUPOJIa XUMHUYECKUX CBI3CH B 1
OpPraHUYECKUX COCAMHECHUSIX.

7 DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE 1
ankanoB. JlabopaTopHnas padota Nel. M3rotoBneHue
MoJieJiel MOJIEKYJ yriaeBoaopoJoB (C
ucnonvizoeanuem ooopyoosanusn «Touka pocmay)

8 ['omonoru 1 U30Mephl AIKAaHOB 1

9 Pemenue 3a1au Ha HaXOXKJCHHE MOJICKYIISIPHOM 1
(bopMyIBl OPraHUYECKOrO COSTMHEHUS TI0 Macce
(00BEMyY) MPOAYKTOB CTOPAHUS.

10 Mertan- npocTelnii NpeICcTaBUTENb aJIKAHOB. 1

11 KonTpoubnas padora Nel mo reme 1
«IIpeneabHblie yrieBoaopoOAbD)

12 AnkeHbl. DJIIEKTPOHHOE U ITPOCTPAHCTBEHHOE 1
CTPOEHUE ATIKEHOB. [ 'OMoI0Ornueckuii psa.
Homenxknarypa. M3omepus.




13

[TonydyeHue U npUMEHEHUE AIKEHOB.

14 XUMHYECKUE CBOMCTBA: pEAKLUUHU OKUCIIEHUS,
MPUCOCIUHEHHUS, TOTUMEPHU3ALIUU.

15 [IpakTnueckas padora Ne2 «[lomyuenue sTunena u
u3ydeHue ero cBoicte» (C ucnonvzoeanuem
ooopyoosanusa «Touka pocmay)

16 Anxaauensl. CTpoeHue, CBONCTBA, IPUMEHEHHUE.
[IpuponHsIi KaydyK.

17 AUETHIIEH U €ro TOMOJIOTH.

18 ApeHbl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpO€HHE OeH30a.

19 CpoiicTBa 6€H30J1a U €r0 TOMOJIOTOB

20 I'omonoru 6ensona. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB O€H30J1a Ha IPUMeEpE TOTyOJIa.

21 ['eHeTHyecKas CBA3b apOMATHUECKHUX
YIJI€BOJIOPOJIOB C APYTUMU KJaccaMu
yTJI€BOIOPOIOB.

22 [IpupoiHbIE HICTOYHUKH YTIIEBOIOPOIOB

23 [TepepaboTka HedTH.

24 KpekuHr TepMUYeCcKUil U KaTaTUTHYECKUM.

25 Pemenue 3a1ay Ha onpe/esieHne MacCOBOM MK
00BEMHOM JTOJU BBIX0J1a TPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOMKHOTO.

26 I'enetnueckas cBs3b MEXKIY KlaccaMu
YIJIEBOIOPOIOB.

27 O060011IeHNE U cUCTEMATHU3AIUs 3HAHUN 110 TEME
«HermnpenenbHbie U apoMaTHYECKHE
YTIIE€BOOPOIBD.

28 O06o01IeHne 1 cucTeMaTu3alys 3HaHU| 10 TeMe
«HermpenenbHble U apoMaTHYECKUE YTIIEBOIOPOIbD)
YTIIE€BOOPOIBD.

29 KonTtpoabHas pabora Ne2 no reme

«HemnpeneJbHbIe 1 apoMaTHYECKHE
YIJ1€BOAOPOALD)




30

OpnHoaToOMHbIE IPEEIIBHBIE CITUPTHI.

31

CaoticTBa dranosa. PU3MoI0rnuyecKkoe AeHCTBUE
CIIUPTOB Ha OPraHU3M YeJIOBEKa.

32

[Tonydenue u MpUMEHEHUE CITUPTOB.
JlabopaTtopnas padota No2. OkucneHnue 3TaHoJia
okcunoM menu . (C ucnonv3oeanuem
ooopyoosanusa «Touka pocmay)

33

['eneTnyeckas CBsI3b MPEAEIHHBIX OTHOATOMHBIX
CIUPTOB C YTJIEBOJA0POJAMH.

34

MHoroaTroMHbI€ CTUPTHI. DTUIECHTIUKOIb,
riunepud. JJabopatopnast pabora Ne3. PactBopenue
TJIMIIEpPUHA B BOJIC U PEAKIIUS €T0 Ha TUIPOKCH/]T
menu. (C ucnonvzosanuem ooopyoosanusn « Touka
pocmay)

35

DeHOIBI B ApOMATHYCCKHUEC CITUPTHI.

36

KapOouunbsHbie coeIMHEHUS —abACTU Bl U
KETOHBI.

37

CaotictBa anpaeruaoB. Gopmanbaerua u
aleTabJETU/I: IOJydeHUE U IPUMEHEHHE.
JlaGopartopnas padota Ne4. Oxucnenne meraHaus (
STaHTAJA )THAPOKCUIOM Menu . (C
ucnonvizoeanuem ooopyoosanusn «Touka pocmay)

38

AUETOH — npecTaBUTENb KeTOHOB. CTpoeHue
Moutekynbl. [Ipumenenue.

39

KapOoHOBBIE KHCIIOTHI.

40

CBoiicTBa kKapOOHOBBIX KUCIOT. [Tonmyuenue
KapOOHOBBIX KUCIIOT U IPUMEHEHHE.

41

[IpakTuueckas paborta Ne3 «Ilomyuenue u cBoiicTBa
KapOOHOBBIX KUCIOT» (C ucnonv3oeanuem
ooopyoosanusa «Touka pocmay)

42

I'enetnueckas cBsI3b Kap6OHOBLIX KHUCJIOT C
APYTrUMH KJIaCCaMU OPraHUYCCKUX COCIUHEHUH.

43

[Ipaktuyeckas pabora Ne4 «Pemenue
9KCIIEpUMEHTAIbHBIX 337[a4 Ha paclio3HaBaHHUe
opraHuueckux semectsy» (C ucnonvzosanuem
ooopyoosanusa «Touka pocmay)




44

O00011IeHUE U CUCTEMATU3ALIMS 3HAHUN 110 TEME
«Kucnmopoacoaepkaniyue opraHHuecKre
COEIMHEHUSI

45

KountpoJabHnas padora Ne3 no remam «CnupThbl 1
denoab», «AJbAEruAbl, KETOHBD,
«KapOoHoBbIe KHUCJIOTHD)

46

CrnosxHble 3(UpBI: CBOUCTBA, IMOJIyUYCHUE,
IPUMCHCHUE.

47

Kupsr. Moromue cpeactsa. JlaboparopHast padbota
Ne5. I'mpponus sxupos. C ucnonvzosanuem
ooopyoosanusa «Touka pocmay)

48

Mortomue cpeactpa. [IpaBuia 6e3omacHoOTro
oOpaleHus co CpeICTBaMH OBITOBOM XUMUMU.
JlaGopatopnast pabota Ne 6. CpaBHEeHHE MbLIA U
CHHTETUYECKHX MOIOIIUX CpeAcTB.(C
ucnonvizoeanuem ooopyoosanusa «Touka pocmay)

49

VYrneoasl. ['moko3a. JlaboparopHas padorta Ne7.
CaotictBa ['110K03bI Kak anbaeruaa cnupra. C
ucnonvizoeanuem ooopyoosanusa «Touka pocmay)

50

XUMHYECKUE CBOMCTBA IITIOKO3bI. [[puMenenue.

o1

Onurocaxapunel. Caxapo3sa. JlaboparopHas paboTa
No8.B3anmoeiicTBre caxaposbl C THAPOKCHIOM
Kanblusa. C ucnonv3oseanuem o60pyoosanus
«Touka pocmay)

52

[Monmucaxapuasl. Kpaxman . Jlaboparopnas pabota
Ne9. I'mnponus kpaxmana. C ucnonvzoeanuem
ooopyoosanusn «Touxka pocmay)

53

[Tomucaxapunsl.Llemmono3a. JlabopaTtopHas padora
Nel0. O3nakomiieHue ¢ 00pa3amMu NPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH. C ucnonv3osanuem
ooopyoosanusa «Touka pocmay)

54

IIpaktuyeckas padora Ne5 «Pemenune
JKCIIEPUMEHTAIBHBIX 3a7a4 Ha I0JIYy4YeHUE U
pacro3HaBaHHe OpraHM4ecKux BemecTsy» (C
ucnonvsosanuem ovopyoosanus «Touka pocma)

55

O000111IeHHUE U CUCTEMATU3ALMS 3HAHUN 110 TEME
«YTIEBOIL




56 AMMHBL.

o7 AMMHOKHUCIOTHI.

58 I'eneTnyeckast CBsI3b AMHUHOKHCIIOT C IPYTUMH
KJIACCaMU OPraHMYECKUX COCAMHEHUH.

59 benku — npupoiHbIe TOJMMEPHI.

60 ®u3nvecKue U XMMUUECKHE CBOMCTBA OCJIKOB.
JlabopaTtopnast pabota Ne 11. [IBeTHbIe peakiuu Ha
oenku. C ucnonvzoseanuem ooopyoosanusn «Touka
pocmay)

61 A3zoTcozepikalye reTepoKINIecKre
COCTMHEHUSX.

62 HykenHOBbIE KHCIOTHI

63 XUMUS 1 3I0POBHE YETIOBEKA.

64 CunTteTndeckue noaumMmepsl. JlaboparopHas padota
Nel2. CpoiicTBa nonustuiieHa. C ucnonbvzoeanuem
ooopyoosanusn «Touxka pocmay)

65 KoHneHcanmoHHbIe OTUMEPHI.

66 Harypanbubiit kayayk. CHHTETHYECKHUE KaydyKH.
Cunrernueckue BojokHa. JlaboparopHas paboTua
Ne13. CgoiictBa karnpona. C ucnov3osanuem
ooopyoosanusn «Touxka pocmay)

67 IIpakTuyeckas padora Ne6 «Pacno3naBanue
IJ1ACTMACC M BOJIOKOH» (C ucnonvzoeanuem
ooopyoosanusn «Touxka pocmay)

6 Pemenue pacueTHbIX 33724 Ha ONpeeTICHUE
MacCOBOM MJIM 0OBEMHOM TOJU BBIX0/1a TPOAYKTa
pPEaKIuu OT TEOPETUYECKH BOZMOYKHOTO.

69 HUTorosasi KOHTpPOJILHAsA padoTa 1Mo Kypcy
OpPraHMYecKoil XMMHH.

70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOTO UTOTOBOTO

tecTupoBanus. O600IIeHNe 3HaHU 110 KypCy
opranndeckoi xumuu. OpraHnyeckas Xumus,
4eJI0BEK U IIPUPOJIA.




