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MHOACHUTEJIBHASA 3AIIUCKA

HcxoaHpIMu JOKYMEHTaMHU ISl COCTaBJICHUs ITpuMepa paboueil IporpaMMbl SBUIIUCH:

1. ®enepanpHblil TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT OCHOBHOI'O OOILErO
oOpazoBanus (yrBepxkaeH npukazom MunoOpHayku PO No 1897 ot 17.12.2010) ¢ usmMeHeHUSIMU
u fonoHeHUusME 0T 29 nekadps 2014 r., 31 gexabpst 2015 .

2. IlpumepHass oOCHOBHas oOOpa3oBaTeNbHAass MpoTrpaMMa OCHOBHOTO  0OIIero
obpasoBanus: ogobpena 8 ampens 2015. ITpotokomn ot Ne 1/15

3. Ilpuxa3z MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit ®@enepanuu Ne 506 ot 7
utoHsg 2017 r. «O BHeceHuun wusMeHeHHl B dDenepajibHblii KOMIOHEHT TIOCYJapCTBEHHBIX
o0pa30BaTeNbHbIX CTAHAAPTOB HAYAJIBHOTO OOIIETr0, OCHOBHOTO OOIIET0 M CPEIHEro 0OIIero
oOpa3oBaHMsl, YTBEPKICHHBIN NprkazoM MunuctepcTBa oOpazoBanus Poccuiickoit denepannn
ot 5 mapta 2004 1. Ne 1089».

4. Ilpuka3 Munnpocsemenus Poccun ot 18 mas 2020 r. Ne249 «O BHeceHUN U3MEHEHUH
B (enepaibHBIl NepeYeHb YYeOHHKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAHHIO TPU peaTU3aIliu
MMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTEeIbHBIX MPOTrPaMM HadaIbHOTO OOIIETO,
OCHOBHOTO OOIIIETO, CpeHEro 001ero o0pa3oBaHus, yTBEPKICHHbBIN MpuKa3oM MUHHCTEPCTBA
npocsenieHnit Poccuiickoit @enepannn ot 28 gexadps 2018 . No 345y

5. TlpoekT Hay4HO-OOOCHOBAaHHOW KOHUENIMM MOJAEPHU3ALMUU COACPXKAHUSI U
TEXHOJIOTMH MpenojaBaHus npeaMeTHol o0nacTu «EcTecTBEHHOHAYYHbIE TIPEAMETBI. XUMHUS » .

6. VYcraB m oOpasoBatenbHblie mporpammbel YOY «MexnayHapomaHas tmkona AJIJIA
[IPUMA», TIlonoxenue o pabOouell mporpaMMme mefarorndeckux pabotHuko YOV
«Mexnaynapoanas mkoia AJIJIA [IPUMA» (Ilpukas Ne 2.1 ot 28.08.2018 r.).

JanHbId y4eOHBIH TpeaMeT H3ydaeTcsli B KoindecTBe 35 yueOHBIX YacoB COTJIACHO
nporpaMMme (mporpamma Kypca Xumuu i1 8 — 11 kimaccoB 00111e00pa3oBaTeNbHbIX YUPEKICHHUM.
Ia6puensa O.C — M.: JIpoda, 2016. — 78, [2]c.).

W3yuenne xumum Ha 0a30BOM YPOBHE CpEIHEro  00mero oOpa3oBaHHMsS HANpaBIeHO Ha
TOCTHKEHUE CIEAYIOINX Yeell:

. OCBOCHHE 3HAHMH O XMMHUYECKOM COCTABIIIOLICH €CTECTBEHHOHAy4YHOW KapTHHBI MUpA,
BaXXHEHIITNX XUMHUYSCKUX IMOHATHAX, 3aKOHAX U TCOPUAX,
. OBJIaJleHHe YMEeHUSIMH TIPUMEHSTD MOJy9eHHBIC 3HAHUS 111 OOBSICHEHUST pa3HOOOPa3HBIX

XUMHYECKHUX SIBJICHHUH M CBOMCTB BCIICCTB, OUCHKH POJIM XUMHUH B PA3SBUTHU COBPEMCHHBIX
TEXHOJIOTHH 1 IIOJIYUYCHHUH HOBBIX MaTCpHaIOB;

¢ PA3BUTHE TTO3HABATCIBbHBIX MHTCPCCOB U HHTCIICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce
CaMOCTOATCIBHOI'O HpI/I06peTeHI/I$I XHMHYCCKHX 3HAHHUM C HCIIOJIb30BAHUEM Pa3IINYHBIX
HCTOYHHUKOB I/IH(bOpMaIII/H/I, B TOM YHCJIC KOMIIBIOTCPHBIX;

. BOCIHUTAHME YOS)KICHHOCTH B IO3UTUBHOM POJIM XUMHUU B KU3HU COBPEMEHHOTO OOIIIECTRA,
HEOOXOAMMOCTH XUMHYECKH TPAMOTHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U OKPY KarOIIeH
cpene;

. NpUMeHeHUe MOJYYeHHbIX 3HAHUI U YMeHM# 7151 6€301acHOT0 UCIOJIb30BAHUS BEIIIECTB

U MaTcpuajioB B 6I)ITy, CETBbCKOM XO3SHCTBE M Ha MMPOU3BOACTBE, PCHICHUA IMPAKTUICCKUX
3a/1a4 B IOBCEIHEBHOW JKM3HM, NMPEIYNPEKICHUS SBJICHUM, HAHOCAIIUX BpeZ 3J0POBBIO
YeJI0BEKa U OKPY KaloIIEeH cperie.

Hannass pabGovass mnporpaMma MOXKET OBITh peaTn30BaHa NP HUCIOJIb30BAHUH
TPaAUIIMOHHOW TEXHOJOTUM OOyYEeHHs, a TakKe DJJIEMEHTOB JPYTHX COBPEMEHHBIX
00pa3oBaTebHBIX TEXHOJIOTHM, TIEPEIOBLIX (HOPM U METOJIOB OOYUEHHUSI, TAKMX KaK Pa3BUBAIOIICE
o0y4eHHue, KOMIbIOTEPHBIE TE€XHOJIOTHUHU, TECTOBBI KOHTPOJIb 3HAHUM U Jp. B 3aBUCHUMOCTU OT
CKJIOHHOCTEH, TOTPEOHOCTEH, BO3MOXKHOCTEH M CIIOCOOHOCTEH KaXKI0T0 KOHKPETHOTO KJlacca.

Coaep:xxanue yueOHOro npeamera



10 kaacc

Tema 1. Teopusi cTpoeHUsA OpraHUYecKUX coeauHeHni (3 1)
Hay4nbie MeTozpl mo3HaHus B XuMmuH. Mcrounnkn xumudeckoi naopmammu. [Torck

nHpOpMAIMY TI0 Ha3BaHUIM, HIEHTH(UKAaTOpaMm, CTPYKTYpHBIM (opmyrnaMm. MoaenupoBaHue
XMMHMYECKHX IPOLECCOB W SBICHUM, XUMUYECKUU AHAIU3 U CuHmMe3 KaK METOIbl Hay4YHOIO
ITO3HAHMUS.

[TosiBieHne U pa3BUTHE OPraHUYECKOM XMMHH KaK HaykH. [IpenMer oprann4eckoi XumMumn.
MecTo 1 3HaueHNE OPraHN4eCKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOEHHE KaK IOPSAIAOK COECIMHEHHMS aTOMOB B MOJIEKYJIE COIVIACHO HX
BaJICHTHOCTU. (OCHOBHBIE TIOJIOKEHUS TEOPUM XUMHYECKOIO CTPOEHHMSI OpraHM4eCKHX
coequHeHnit A.M. bytnepoBa. YrieponaHblil ckener opraHM4eckod MouieKysbl. KpaTHocTh
XUMHUYECKON CBS3H. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHUMHUYECKOIO CTPOEHHUS MOJIEKYIL.
Wzomepust n m3omepsl. [loHstTne o ¢(yHKIMOHANBHOW Tpymnme. [IpuHIMIB KiaccupUKaIIH
OpraHMYecKux coennHeHui. CucreMarnyeckass MEXKIyHapoJaHas HOMEHKJAaTypa W TNPUHIUIIBI
o0Opa3oBaHMs Ha3BaHUI OPraHUYECKUX COEIMHEHUH.

Jemoncmpayuu. BuneopparMeHTbl, CIalael C  W300paXKCHUSIMH  XHUMHUYECKON
nabopaTopuu, IPOBEICHUS XUMUYECKOTO dKCIiepuMenTa. [lnaBienne, o0yriimBaHue M TOpEeHHE
OpraHMYECKUX BellecTB. MoJenu MoJeKy NpeCcTaBUTeNed pa3IMuHbIX KJIaCCOB OpPraHU4YEeCKUX
COCTUHEHUMN.

Jlabopamopnvie onvimui. 1. OrnpeneneHue 3JIEMEHTHOTO COCTaBa OPraHUYECKHX
coenuHeHn. 2. 3roToBnenue Mojeneid MojIeKysl OpraHU4eCKUX COETMHEHUI.

Tema 2. Yri1eBo0pPOIbI U X NPUPOAHbIE HCTOYHUKH (8 1)
Ankansl. Cmpoenue monexynvl memana. ['oMonorndeckuil psia ankaHoB. ['omosoru.

Homenxknarypa. M3omepust yriaepoaHOro ckejera. 3aKOHOMEPHOCTH H3MCHCHHS (PH3UYECKHX
CBOMCTB. XMMHYECKHE CBONCTBAa (Ha NpHUMEpe MeTaHa M JTaHa): PEaKIUH 3aMelleHUus
(ra;moreHUpOBaHKE), JCTHIPUPOBAHUS KaK CIOCOOBI IONyYEHHUS BAKHEUIIMX COCIMHECHUH B
OpraHMYeCcKOM CHHTe3e. ['opeHume MeraHa Kak OJUH W3 OCHOBHBIX HMCTOYHHMKOB TeIUIa B
MPOMBIIITIEHHOCTH U ObITy. Haxoknenue B mpupoje M NpUMEHEHUE ajkaHoB. [lowamue o
YUKNOANKAHAX.

Ankensl. Cmpoenue monekynvl smuiena. ' omonoruueckuii psan ankeHoB. Homenknarypa.
N3oMepust yriaepoAaHOro ckenera M IOJIOKEHHUsS KpaTHOW CBSI3M B MOJEKyJe. XUMHUYECKHE
CBOICTBa (Ha MpUMEpPE TUIICHA): PeaKlUu NPUCOEAUHEHUS (TaJIoT€HUPOBAHUE, 2UOpUPOBaHUe,
rUapaTalusl, euopo2anioceHuposanue) Kak crnocod noiayyeHus: pyHKIMOHAIBHBIX MPOU3BOIHBIX
yII€BONOPOAOB, ropeHus. lloaumepusanus ->TUIEHA Kak OCHOBHOE HANpaBlI€HUE €ro
ucnosb30BaHus. [loaM3THUIEH Kak KpyNHOTOHHAXKHBIM MPOJYKT XMMHUYECKOIO MPOM3BOJACTBA.
[IpuMeHeHue sTuneHa.

Ankanuensl 1 kayuyku. [Tonstue o0 ankanneHax Kak yriieBoAOpoJax ¢ IByMs IBOMHBIMU
cBsizamu. [lonmmmepunsanus nuBuHWIa (OytaaneHa-1,3) kak crmocod MmoydeHus] CHHTETHYECKOTO
Kaydyka. HarypaibHbli M CHUHTETMYECKMH Kaydykd. Byikanuzanus kaydyka. Pesuna.
[IpumeHeHue kaydyka v pe3uHbl.

Ankunbl. Cmpoenue monekynvt —ayemunena. ['OMONOTMYECKHH pPsii  aJKUHOB.
Homenknarypa. M3oMepust yriiepoaHoOro CkejeTa M IOJIOKEHUS KPAaTHOM CBSI3M B MOJIEKYJIE.
XuMu4eckue CBOWCTBa (Ha MpUMepe alleTUIIEHa): peakluu NpUCOeIHEHus (raloreHupoBaHue,
euopuposanue, TUAPATALUS, UOPOAIO2EHUPOBAHUE) KAaK CIIOCOO IIONydeHHS IOJIMMEPOB U



JIpYyTUX TOJE3HBIX MPOAYKTOB. ['OpeHMe aneTuieHa KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOIO
IUTAMEHHU JUIsSl CBAPKU U pe3Ku MeTayioB. [IpuMeHeHne aneTuieHa.

Apenbl. beH3osm kak mpencTaBUTENb apOMaTHYECKHX YINIEBOAOponoB. Cmpoenue
MogneKkynbl beH301a. XUMUYECKHE CBOMCTBA: PEaKIIMU 3aMeIleHus (TaJOTeHUPOBAaHKE) KaK CITOCO0
MOJIyYE€HUSI XMMMUYECKHUX CpEACTB 3allluThl PAcTeHUH, MPUCOENUWHEHUS (TUAPUPOBAHUE) Kak
JI0Ka3aTeNIbCTBO HEMPEENIbHOT0 XapakTepa 0ens3ona. Peakius ropenus. [Ipumenenne 6ensona.

Xumus 1 dHepreTuka. [ IpupoaHpie HCTOYHUKHN YyTriaeBoAOpOa0B. IIpupoaHblil 1 Oy THBIN
He(TSHOM Ta3bl, HX COCTAB U UCIONIb30BaHKue. CocTaB HEPTH U ee mepepadoTka. HedrempomyKThr.
OxranoBoe umcino OeHsuHa. OXxpaHa OKpyXammed cpensl mpu HedTenepepaboTke u
TPaHCIIOPTUPOBKE HEPTETIPOTYKTOB. ATTbTEPHATUBHBIC UCTOYHUKH YHEPTUH.

Jemoncmpayuu. I'openne MeTaHa, dTUieHa, anetwieHa. OTHOIIEHHE METaHa, STUJICHA,
arieTwiieHa 1 OeH30J1a K pacTBOPY NMepMaHTaHaTa Kaiuus u OpomHO# Boze. [lomydyenne stunena
peakmmen JeruapaTady ATaHOoJA, alleTHIIEHA — THIPOIH30M KapOuaa Kameius. PasmoskeHue
KaydyKa IpU HarpeBaHWH, UCITBITAHUE MPOTYKTOB PA3JIOKCHHS Ha HENPEISIbHOCTh. Komekius
00pa3ioB HePTH U HEPTETIPOAYKTOB.

Jlabopamopusie onvimpr. 3. OOHapy>XeHUE HENPEICIbHBIX COCIUHEHUN B KHUIAKUX
Hedrenpoaykrax. 4. [lomydeHue u cBoiicTBa arnieTriieHa. 5. O3HakomIieHuE ¢ Kosuteknuen «Hedtsb
U IPOAYKTHI €€ MepepadoTKI».

Tema 3. Kuciopoacoaep:kaiue opranndeckue coeqnHeHusi (9 yacon)
Cruprel. Knaccudukanus, HOMEHKIAaTypa, ©30MEpHsl CIIUPTOB. METaHOM M ATaHOJ Kak

MIPECTaBUTENN MPENETbHBIX OJHOATOMHBIX CIHUPTOB. XHUMHUYECKHE CBOWCTBA (Ha MpUMeEpe
METaHOJla M JTaHOj]a): B3aMMOJCHCTBHE C HATpUEM KaK CHOCOO YCTAaHOBJIEHMS HalIUuus
THIPOKCOTPYIIBI, PEAKIUS C TajoreHOBOAOPOJAMHU KakK CIOCOO TMOJy4YeHHUS pPacTBOPUTENEH,
Jeruapatanus Kak CIoco0 MOMydeHMsl STWiIEeHA. Peaknusi ropeHus: CHOUPTHI KakK TOIUIMBO.
[Ipumenenne MeraHona M 3TaHosia. DU3MOJOTMYECKOE JEHCTBHE METAaHOJIIAa W ATaHONA Ha
OpraHM3M 4YeJIOBEKAa. OTWIECHIVIMKOAb W TJIULEPUH Kak NPEACTaBUTENN MpPEeAeSIbHBIX
MHOT0aTOMHBIX cUpTOB. KauecTBeHHas! peakiiusi HAa MHOTOaTOMHBIE CIIUPTHI U €€ IPUMEHEHNE
JUIS. pacliO3HaBaHMS TNIMIEPUHA B COCTaBE KOCMETHUECKUX cpelcTB. [IpakTHueckoe npuMeHeHne
STWJIEHIJIMKOJIS U MNIHLEpUHA.

®enon. CtpoeHne MOJEKYIbl (eHoNa. B3aumHoe 6iuanue amomos 6 Monekyie eHoua.
Xumuueckue ceoucmea: e3aumooenucmeue ¢ Hampuem, 2UOPOKCUOOM HAMPUs, OPOMOM.
[Tpumenenue peHomNa.

Anpaeruasl. Metanaib (opManbiaeTyua) U dTaHATh (aeTaIbICTHI) KaK MPEJICTaBUTEITH
MpeleabHbIX ajdbAeTuAoB. KadecTBeHHbIE peakUuu Ha KapOOHWIbHYIO TIpynmy (peakuus
«cepeOpsiHOTO 3epKajnay, B3aumojencTBue ¢ runpokcugoM Menu (II) m ux mpumenenue nms
OOHapyXEeHHUsI TPEIENbHBIX AalbJETU0B B IPOMBIIIJICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anpaeruioB. [Ipumenenue Gpopmanbaernia u aneTanbIeTuia.

KapOoHoBble KHCIOTBI. YKCyCHas KHUCIOTa KakK MPEACTaBUTENb NPEEIbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOICTBA (Ha MPUMEpPE YKCYCHOW KUCIIOTHI):
peakuuu ¢ METaulaMH, OCHOBHBIMHM OKCHJAMH, OCHOBAaHMSIMM U COJIIMU KaK MOJTBEPKIACHHE
CXOJCTBa C HEOPraHMYECKUMHU KHUcCIOoTaMU. Peakuus sTepuukanuyu Kak crnocoO MOoJyuyeHus
cIOKHBIX 3¢upoB. [Ipumenenne ykcycHoi kucioThl. [IpencraBieHne o BBICHIMX KapOOHOBBIX
KHCIIOTaX.

Cnosxuble 3¢pupsl 1 xupbl. CoxHbIE 3(UPBI KaK MPOIYKTh B3aUMOIEHCTBUS KApOOHOBBIX
KHCIOT cO crnupTamu. [IpuMeHeHHe CIIOKHBIX J(GUPOB B TNHINEBOW H TappIOMEpHOM
MIPOMBIIITIEHHOCTH. JKHUpBI KakK CIOXHBbIE 3(QUPHI TIULEPUHA U BBICIINX KapOOHOBBIX KHCIOT.



PactutenbHble M KMBOTHBIE JKUpPBI, UX COCTaB. Pacno3HaBaHME pacTUTENBHBIX >XUPOB Ha
OCHOBaHUU UX HENPEENbHOr0 Xxapakrepa. [Ipumenenue xxupos. ['uaponns miv oMbplIeHUE KUPOB
KaK CII0COO MPOMBIIIJIEHHOTO MOJyYEHUs COJIeH BBICIIUX KapOOHOBBIX KHCIOT. MBI Kak coyu
BBICIITUX KapOOHOBBIX KHCJIOT. MOIOIIIHE CBOMCTBA MBLIA.

VYrneonpl. Knmaccudukanus yriesogoB. Haxoxaenue yrieBogoB B mpupoje. [oko3a
Kak anpaerugocnupt. bpoxenue riroko3sl. Caxaposa. [udpoaus caxaposvi. Kpaxman u
LEJUTI0NI03a KaK OMOJOTrMYEeCKHe MOJUMEpPbl. XMMHUYECKHE CBOMCTBA KpaxMmana M LEJIII0JI03bI
(ruaponus, Ka4ecTBEHHAsl peaklMsl ¢ HOJIOM Ha Kpaxmall U €€ NMPUMEHEHHE JJisi OOHApYKEeHUs
Kpaxmasia B pojayKrax nutanus). [Ipumenenue u 6uonorudeckas poib yrieBojos. [lonstue o0
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOrO BOJIOKHA.

Jemoncmpayuu. OkxucineHue cnupra B anpaerua. KauecTBeHHas peakuus Ha
MHOroaroMuble crnuptbl. Komtekuuss «Kamennsiii  yrosnb». Kosekmuss  OpoayKTOB
KOKCOXMMMUYECKOT0 MPOU3BOICTBA. PacTBOpUMOCTh (heHoJ1a B BOJIE ITPU OOBIYHOM TeMIIepaType U
npu HarpeBaHuu. KauecTBeHHble peakiuu Ha (eHon. Peakinus «cepeOpstHOro 3epkanay
aJbJIETUI0B U III0KO03bl. OKUCIIEHNE aJIbJIETU]IOB U TJIFOKO3bI B KUCJIOTHI C TOMOIIBIO THIPOKCH A
memu (II). KadecrBennast peakmms Ha kpaxmain. Komnekmust s¢upHbix macen. Kommexmws
miacTMace u u3fenuit u3 Hux. Komnekuys nckycCTBEHHBIX BOJIOKOH U U3JEIHUN U3 HUX.

Jlabopamopusie onvtmul. 6. CBoiicTBa 3TUiIOBOrO criupra. 7. CBONCTBA TiMIepuHa. .
CpoiictBa ¢opMmanpaeruma. 9. CoiictBa ykcycHOW kuciotel. 10. CsoiictBa xupoB. 11.
CpaBHeHHE CBOWCTB pacTBOPOB MbUIA U CTUpPaJbHOro nopomika. 12. CsoiicTBa Iioko3sl. 13.
CaoiicTBa Kpaxmaia.

IIpakTHyeckas padora Nel. [lonydeHne yKCyCHOM KUCIOTHI U U3yUYEHUE €€ CBOWCTB.

Tema 4. A3oTcoaep:xaniue opranudeckue coequHenus (9 1)

AMuHBI. MeTunamMuH Kak HpeICTaBUTENb anu(paTUYeCKMX aMMHOB U AHMJIUMH — Kak
apomaTuieckux. OCHOBHOCTh AMMHOB B CPABHEHUH C OCHOBHBIMU CBOMCTBaMU aMMHaKa. AHWINH
M ero CBOICTBa (B3aMMOJCHCTBUE C CONSTHON KUCIOTOM 1 OpoMHO#1 Bonoi). [lonydenne anunmnaa
no peakuuu 3unnHa H.H. [Ipumenenue anunuxa.

AMuHOKHCTOTH M Oenku. CocTaB M HOMEHKJIATypa. AMHHOKHCIOTHI Kak amM(OTepHbIe
opranuueckue coeauHeHus. llemtunHas cBsi3b. buonornyeckoe 3Ha4YeHHE O-aMHHOKUCIIOT.
O6nacTu npuMeHeHus: aMUHOKHCIIOT. benku kak npupoaHslie 6uononumMepsl. CocTaB U CTPOECHKE
0enxoB. XMMHUYECKHE CBOMCTBA OCIIKOB: THAPONIN3, AeHaTypauus. OOHapykeHHe OeNKOB mpu
MOMOIIM KaueCTBEHHBIX (LBETHBIX) peakuuil. [lpeBpaieHuss OeNKOB MNUINM B OpraHu3Me.
Buonornveckne GyHKIHUN OEITKOB.

Hyxneunosvie kucnomul. HyKaeHMHOBBIE KHCIOTBI KakK MOJHUHYKJIEOTUAbl. CTpoeHue
Hykineotuaa. PHK u JIHK B cpaBHeHuu. X posib B XpaHEHHH M Iiepejade HacleICTBEHHOU
HUH(pOpMAaLIUH.

WneHTudukanysi OpraHndecKux COCTUHEHUU. [ enemuueckdas c8:a3b Mexcody Kiaccamu
op2aHudeckux coeounenuu. TUNbI XUMUYECKUX pEeaKLUUi B OpraHMYECKON XUMUHU.

Pewenue 3aoau no opeanuueckoti xumuu. Pemenue 3amad Ha BbIBOA (OPMYJIbI
OpPraHMYECKUX BEILECTB MO MPOIYyKTaM CTOPAaHUS U MACCOBBIM JIOJISIM JIEMEHTOB.

[Hemoncmpayuu. B3auMoelicTBUE aMMHUAKa U aHWIMHA C COJSTHOM KUCIOTOM. Peakuus
aHWIMHAa ¢ OpoMHOW Bojoi. JlokazaTenbcTBa HANMWYHS (DYHKIHMOHAIBHBIX TPYMII B PacTBOpax
aMUHOKHCIIOT. PacTBOopeHue u ocaxxienue 6enkoB. LIBeTHble peakunu 0enkoB. ['opeHne nTuypero
nepa M mepcTsHoM HUTKH. Mogens monekynsl JIHK. Ilepexonmsl: staHOn — 3THIEH —
STWIECHIJIUKOJIb — 3TWIEHIUKOIAT Menu (I1); aTanon — 3TaHane — 3TaHOBAs KUCIOTA.

JladopaTopHnble onbIThl. 14. CBolicTBa OEIKOB.

IIpakTyeckas padora Ne2. PemieHue sKkcriepMMEHTANBHBIX 337ad Ha pacro3HaBaHHE
OpPraHMYECKUX BEILECTB.



Tema 5. Xummus v xu3Hb (5 4)

IInacmmaccol u 6onokua. IlonuMepusanus ¥ NOJUKOHAECHCALUS KaK CIIOCOOBI MOTYYEHUS
CUHTETUYECKUX  BBICOKOMOJIEKYJISIDHBIX  COEIUHEHHI. [lonyyeHne  HMCKYCCTBEHHBIX
BBICOKOMOJICKYJISIDHBIX COCTMHEHUH XWMHUYECKOH MOAu(pUKaIMe MPUPOJHBIX MOJIUMEPOB.
CrtpoeHune noauMepoB: TMHEWHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[TonsTre o mnactmaccax. TepMomIacTUUHbIE U TEPMOPEAKTUBHBIE TOJIUMEPBL. OTAEIbHbIE
MIPEJCTABUTENN CHHTETUIECKUX U UCKYCCTBEHHBIX TIOJIMMEPOB: (peHOoI(hOpMaIIbIeTHAHBIE CMOJIBI,
MOJINBUHUJIXJIOPUA, T€(IIOH, LEJUTYIOUI.

[TonsTe 0 XUMHUYECKHX BOJIOKHaX. HaTypasibHble, CHHTETMUECKHE U HMCKYCCTBEHHBIE
BoslokHa. Krnaccudukanuss ¥ OTAENbHBIE MPEICTABUTENM XHUMHUYECKUX BOJIOKOH: alleTaTHOE
(TpuaneTaTHbIN 1IETK).

Xumust u 310poBbe. JlekapcTBa, (epMeHTHI, BUTaMHUHBL, TOPMOHBL. [IpoOnemsl,
CBSI3aHHBIC C TIPUMEHEHHEM JIEKapCTBEHHBIX TIpernapaToB. BpenHbie NMPUBBIUKA U (HAKTOPHI,
paspyliarouiie 3/10poBbe (KypeHHe, ymnoTpeOJeHHe alkoroiisi, HapkoMmaHus). PanumonanbHoe
nutanue. [Huwesvlie 006asku. OCHoB8bl NUWEBOU XUMUL.

Jemoncmpayuu. Konnekuus miactMacc, CHHTETUYECKMX BOJIOKOH U M3JENIUN U3 HUX.
PasnoxxeHne mnepokcuga BOJOpPOAAa C TOMOINBIO TNPUPOAHBIX OOBEKTOB, COJAEPKAIIUX
Kartajna3y(ceIpoe MsIco, cbipoit kaprodeins). Komtekus CMC, coaepxaimux SH3UMEL. VcribiTanne
cpeapl CMC unaukatopHoit 6ymaroid. Kosekius BUTaMuHHBIX IpenaparoB. McnsiTanue cpezsl
pacTBopa acKOpOMHOBOW KHCIIOTHI MHIMKATOPHOW Oymaroii. McrpiTaHne anTeyHOro mpenapara
MHCYJIMHA Ha OeJoK.

Jlabopamopusie onvtmal. 15. 3HaKOMCTBO ¢ 00Opa3liaMu MJIACTMACC, BOJIOKOH U KayYyKOB.

Pe3eps (2 u)

Ilnanupyemblie pe3yabTaThl
Juunocmnule:
® TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIMXCS K CaMOpPa3BUTHIO M CAMOBOCIIHUTAaHUIO B

COOTBETCTBHUHU C 00I[EUETOBEUECKUMHU LICHHOCTSIMU U WJI€aJlaMU IPaKJaHCKOro OOIIEeCTBa;

® [PUHATHE U pPeaau3alus EHHOCTEHN 340poBOro 1 0e3onacHoro odpasa )xu3HH, OepexHoe,

OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (U3NYECKOMY U

MICUXO0JOrMYE€CKOMY 310POBbIO;

® HENpPUATHE BPEAHBIX MPUBBIUEK: KYPEHUS, yIOTPEOIEHUS aJIKOroJisl, HAPKOTHKOB.

® yBaXXEHHE K CBOEMY HapoJy, UyBCTBO OTBETCTBEHHOCTU mepen PomuHoli, ropaoctu 3a
CBOM Kpai, CBOIO PoauHy, NpOIIIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

® T[IpUHATHE  TIYMAaHHUCTUYECKMX  IIEHHOCTEH,  OCO3HAaHHOE,  YBaXHUTEJIbHOE U
N00poXkeNnaTelbHOE OTHOIIEHUE K APYTOMY YEJIOBEKY, €0 MHEHHIO, MUPOBO33PEHHUIO;

® CrnOoCOOHOCTH K COTIEPEKUBAHHIO B (POPMUPOBAHHUE MTO3UTHBHOTO OTHOIICHHS K JIFOJSIM, B
TOM YHCJIE€ K JIMIAM C OrPAaHMYEHHBIMM BO3MOXKHOCTSIMH 370POBbsi M HHBAJINWIAM;
OepexHoe,

® OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (U3UYECKOMY M TICHXOJIOTHYECKOMY
3/I0pOBBIO IPYIHX JIIOJIEH, YMEHNE OKa3bIBaTh MIEPBYIO IOMOIIIb;

® pa3BUTHE KOMIETEHLIUN COTPYIHUYECTBA CO CBEPCTHUKAMU, 1€THbMHU MJIAJIIEr0 BO3pacTa,
B3POCJIBIMU B 00pa30BaTelIbHOM, OOMICCTBEHHO IMOJIC3HOU, Y4eOHO-HCCIICI0BATEIIBCKOM,
MIPOEKTHOM U APYrUX BUAaX AESITEIbHOCTH.

® MHPOBO33PEHHME, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHSA  HAYKH,
3HAYUMOCTH HAayKH, TOTOBHOCTh K HAyYHO-TEXHMYECKOMY TBOPUYECTBY, BIIAJICHUE

JIOCTOBEpPHON HH(OpMAIMEel O MepeloBbIX AOCTHKEHHUSIX M OTKPBITUSX MHUPOBOH U

OTEYECTBEHHON HAYKH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MHpa H

00I11eCTBA;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MIPOTSHKEHUH BCEH )KM3HU; CO3HATEIIPHOE OTHOIIEHUE K HEITPEPHIBHOMY 00Pa30BaHHIO KaK
YCIIOBHIO YCIICITHOM MTPO(eCcCHOHATLHOM U OOMIECTBEHHON ACSITEITLHOCTH;
JKOJIOTHYECKAsT KYJbTypa, OCpeKHOE OTHOMEHUS K POAHOW 3emiie, MPHPOIHBIM
OorarcTBam Poccnu v Mupa; MOHUMaHUE BIUSHUS COIMATEHO-YKOHOMHYECKUX MTPOIIECCOB
Ha COCTOSIHHC MPHUPOJAHOH M COIMAIBHON Cpeibl, OTBETCTBEHHOCTh 33 COCTOSHUE
MIPUPOJIHBIX PECYPCOB; YMEHHS M HABBIKU Pa3yMHOTO TIPUPOIOTIOIH30BAHNSI, HETEPITUMOE
OTHOIICHUE K JCHCTBUAM, IPUHOCSIIIMM BPE]l SKOJIOTHH; TPHOOPETEHUE OIBITa YKOJIOTO-
HaIPaBJICHHOW JIEATEIILHOCTH,

OCO3HAHHBIN BBIOOp OyaymIei mpodeccuu Kak MyTh U CIIOCO0 peain3aiii COOCTBEHHBIX
KU3HECHHBIX TUIAHOB;

MOTPEOHOCTh TPYAUTHCS, YBOKEHUE K TPYIy U JIFOASIM TPYIQ, TPYIAOBBIM JTOCTHIKCHUSM,
TO0OPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHWE K Pa3HBIM BHJIAM TPYIOBOMH
JESTCIIBHOCTH.

Memanpeomemnmnuie:
PerynasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe [1eiicTBUS

CaMOCTOSITENIbHO OIpPEACNATh e, 3a]aBaTh MapamMeTpbl U KPUTEPHUH, MO KOTOPHIM
MOYHO OIPEACNIUTD, YTO LIETb JOCTUTHYTA;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3a7a4d B 0Opa30BaTEIbHOM JESITEIBHOCTUH U
YKU3HEHHBIX CUTYAIHSIX;

BBIOMpATh TYyTh JOCTIKECHUS 1€, TUIAHUPOBATh pEIICHUE IIOCTABJIEHHBIX 3ajady,
ONTUMU3UPYS MaTEpPUAIbHBIC U HEMaTepUATbHBIC 3aTPATHI;

OpraHu30BbIBaTh J(D(PEKTUBHBIA IMMOUCK PECYpCOB, HEOOXOAMMBIX IS JOCTHKCHUS
MOCTaBJICHHOM IICIIH;

COTIOCTABJIATH MOJYUYEHHBIN PE3yNIbTAT AEATEILHOCTH C MIOCTABIIEHHOM 3apaHee IENbIO.

Ilo3HaBaTeabHbIE YHUBEpPCAJIIbHBIE y‘-leﬁHI)Ie JeHCcTBHUA

HCKaTh U HAXOAUTH 000OIICHHBIE CIIOCOOBI PEIICHUS 3a/1a4, B TOM YUCIIE, OCYIIECTBIATh
pa3BepHYTHII HHPOPMAIIMOHHBIA MMOUCK M CTaBHTh HA €r0 OCHOBE HOBBIE (y4eOHBIC U
[I03HABaTENbHbIE) 3a/1a4U;

KPUTUYECKH OILICHUBaTh W WHTEPHPETUPOBATH HH(POPMALMIO C Pa3HBIX [O3UIIHH,
pacrno3HaBaTh U (PUKCHPOBATH MPOTHBOPEUHS B MH()OPMAIIMOHHBIX HCTOYHHUKAX;
WCIIONB30BaTh PA3JIMYHBIE MOJCIBHO-CXEMATHYECKUE CPEJCTBA Ui TPE/ICTABICHUS
CYIIECTBEHHBIX CBSI3¢M M OTHOIICHUW, a TaKXe MPOTHBOPECYUH, BBIABICHHBIX B
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

HaxOJUTh W MPUBOJIUTH KPUTHUECKUE aPTYMEHTHI B OTHOIICHUM IEUCTBUHN U CYKICHUM
JIPYroro; CIIOKOWHO M Pa3yMHO OTHOCHUTHCA K KPUTUYECKHM 3aMEUaHUSIM B OTHOIICHUU
CcOOCTBEHHOTO CYXKJIEHUSI, pacCMaTPUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHUS,
BBICTpanBaTh WHIMBHUIYATbHYIO0 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OrPAaHUYCHUS
CO CTOPOHBI JIPYTUX YYaCTHHUKOB W PECYpPCHBIE OTPAHWYCHUS; MEHATb U YJEPKUBATh
pa3HbIe MO3UIIUH B TIO3HABATEIBLHOM IEATEILHOCTH.

KOMMyHI/IKaTI/IBHLIe YHuBEpCaJdbHbIC y‘leﬁﬂble JelcTBUA

OCYIIECTBIISATH JICIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIIBIMU (KaK
BHYTpH 00pa30BaTeIbHON OpPraHU3alNU, TaK U 33 €€ TPeIeiIaMu), TT0I0UPaTh MAPTHEPOB
JUISL  JIEJIOBOM  KOMMYHHUKAIIMM  HUCXONi M3  COOOpaXEHUM  pe3yJIbTATUBHOCTH
B3aHUMOJICHCTBHUS, a HE TUIHBIX CUMIIATHI;

MIPH OCYIICCTBIICHUU TPYNIIOBOH pabOThl OBITh KaK pPYKOBOJWUTEIEM, TaK U WICHOM
KOMaHJIbI B Pa3HbIX poyisiX (TEHEepaTop HJeW, KPUTUK, HCTIOJHUTENb, BBICTYIAIOIINM,
JKCHEpT U T.1.);



Pa3BCPHYTO, JOTMYHO MW TOYHO MH3Jaratb CBOIO TOYKY 3pPCHUSA C HCIOJb30BAHUCM
AaICKBATHBIX (YCTHBIX n HI/ICLMGHHBIX) SA3BIKOBBIX CPCACTB;

Ilpeomemmnuwie:

B pe3yabTare u3yuenusi yueOHOro npeamera « XuMus» Ha YPOBHeE CpPeIHEro oouero
o0pa3oBaHus:

BorinyckHUK Ha 6230BOM YPOBHE HAYYUTCS:

PacKpbIBaTh Ha MPUMEPax pojb XUMUH B (OPMUPOBAHIH COBPEMEHHOW HAyYHOW KapTHHBI
MHUpa ¥ B IPAKTHYECKON AEATEITHHOCTH YEJIOBEKA;

JIEMOHCTPHPOBATH HA TIPUMEPaX B3aUMOCBS3b MEKY XUMHUEH U APYTUMH €CTECTBEHHBIMH
HayKaMU;

pacKpbIBaTh Ha MPUMEpax MOJI0KEHUS TEOPUN XUMUIECKOTo cTpoeHus A.M. Bytieposa;
noHumarh ¢uznueckuid cmbica Ilepuognueckoro 3akona /.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCUMOCTh CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa30BaHHBIX UMH
BEIIECTB OT 3JIEKTPOHHOT'O CTPOEHUSI aTOMOB;

OOBSACHATH MPUUMHBI MHOI000pa3us BEIIECTB Ha OCHOBE OOLIMX MpEACTaBIeHUN 00 HX
COCTaBE€ U CTPOCHUH;

MPUMEHSTH MPaBHJa CHCTEMATHYECKON MEXTyHapOTHOW HOMEHKIATYpPHI KaK CPEICTBa
pa3nuyeHns U UASHTU()UKALMY BEIIECTB M0 UX COCTaBY U CTPOCHUIO;

COCTABJIATh MOJIEKYJISIDHBIE M CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKHX BEIIECTB Kak
HocuTenell MHpOpMalMM O CTPOCHUHU BELIECTBA, €ro CBOMCTBAX M NPUHAIIEKHOCTH K
OIIPEJICIIEHHOMY KJIACCY COEAMHEHHIA;

XapaKTepu30BaTh OPraHWYEeCKUE BEIECTBA IO COCTaBY, CTPOEHUIO U CBOWCTBaM,
yCTaHABJIMBATh MPUYUHHO-CICJCTBEHHBIC CBS3M MEXIY NAaHHBIMH XapaKTEPHUCTHKAMH
BEIECTBA;

MPUBOANUTH TPUMEPHl XUMHUYECKHX pPEaKIUil, PacKpHIBAIOIINX XapaKTepHbIE CBOWCTBA
TUIHYHBIX TIPEICTABUTEIICH KIIACCOB OPTaHMUECKUX BEIIECTB C IEIbI0 MX UIACHTU(DUKAIIH
1 00BSCHEHHSI 007IaCTH IPUMEHEHUS;

MIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XMMUYECKUX PEaKIUii Ha OCHOBE 3HAHHUU O
TUIIAX XMMHUYECKOHN CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKLMOHHON CIIOCOOHOCTH;
HCIIOJIb30BaTh 3HAaHUSA O COCTAaBE, CTPOEHUMU M XUMHUYECKHX CBOICTBaxX BEUIECTB JUIS
0€30MMacHOT0 NPUMEHEHUS B IPAKTUYECKOM J1eATEIbHOCTH;

MIPUBOAUTE TMPUMEPHI MPAKTHUECKOTO UCTIONB30BaHUS MPOAYKTOB MepepadoTku HePTH H
MIPUPOJIHOTO ra3a, BHICOKOMOJIEKYJISIPHBIX COCIUHEHHMM (MOJUAITUIIEHA, CUHTETHYECKOTO
KayuyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OTIBITHI 10 PACIIO3HABAHHMIO OPTaHWYECKHUX BEUIECTB: TJIHMIIEPHHA, YKCYCHOM
KHCJIOTHI, HETPEIENbHBIX JKUPOB, TIIOKO3BI, Kpaxmala, OCIKOB — B COCTaBE IHIIECBBIX
MPOAYKTOB U KOCMETHYECKUX CPEJICTB;

BJIQJICTh NMPAaBWIAMU M TPUEMaMHU O€301acHON paboThl ¢ XUMHUYECKUMH BEIIECTBAMH H
1a00paTOPHBIM 000PYI0OBaHHUEM;

yCTaHABJIMBAThH 3aBUCMOCTH CKOPOCTH XHMHYECKON PEAKIIUU M CMEIICHUS! XUMHUIECKOTO
paBHOBECHSI OT PA3IMYHBIX (PAKTOPOB C LIETBIO ONPENETICHHUS ONTHUMAJIBHBIX YCIOBUMN
MPOTEKaHUS XUMHUYECKHX TPOLIECCOB;

MPUBOANUTH TIPUMEPHI THIIPOJIA3A COJICH B TTOBCEHEBHOM KU3HU YEIIOBEKA;

MPUBOANUTH TPUMEPHl  OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX pEaKUUil B TMPHUPOJE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB;

MPUBOANUTH TPHUMEPHl XHMHUYECKHX pPEaKIUH, pPAaCKPBIBAIOMIMX OOIMIMEe XHUMHYECKHE
CBOICTBa NMPOCTHIX BELIECTB — METAJIJIOB U HEMETAJIJIOB;

MIPOBOAUTH pacyeThl Ha HAXOXJACHHWE MOJIEKYJISIpHOM (OpMyIbl yIiIeBOJOPOAA IO
MIPOJYKTaM CTOPaHUs U 110 €ro OTHOCUTEIBHOM INIOTHOCTU U MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIUX B €r0 COCTAB;



BJIQJECTh IpaBWIaMU O€30MacHOr0 OOpallleHusl C €IKHUMH, TOPIOYMMH U TOKCUYHBIMU
BELIECTBAMH, CPEICTBAMU OBITOBOW XHUMMUH;

OCYILIECTBIISITh MOMCK XWMHUYECKOH WH(POpPMALUU IO Ha3BaHHIM, HIACHTH(UKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTUYECKH  OLIEHMBAaThb M  HMHTEPOPETUPOBATH  XUMHUYECKYI0  MH(POpPMAIUIO,
COJZIepIKAIIYIOCS B COOOLICHUSIX CPENICTB MaccoBOi mH(popMarun, pecypcax MHrepHera,
Hay4HO-IIONYJIAPHBIX CTAThSIX C TOYKH 3PEHUS €CTECTBEHHO-HAyYHONW KOPPEKTHOCTH B
LEJISIX BBISIBJICHUSI OIIMOOYHBIX CYKICHUHN U (hOpMUpPOBaHHS COOCTBEHHOMN MO3ULINH;
MPEICTaBIATh MYTU PELIEHUS TI00albHBIX MPOOJIEM, CTOSIIMX NEPE] YETOBEUECTBOM:
9KOJIOTMUYECKUX, SHEPIeTUUYECKHX, ChIPHEBBIX, U POJIb XUMHUHU B PEILIEHUH 3TUX NMPOOIIEM.

BI)II[yCKH]/IK Ha 0a30BOM YPOBHE NMMOJYYHUT BO3ZMOKHOCTD HAYYHUTHCH:

WUTIOCTPUPOBATh HA MPUMEPAX CTAHOBJIECHWE U JBOJIOIMIO OPTaHUYECKOW XUMHUM KakK
HayK{ Ha Pa3IUYHBIX UCTOPUUYECKHUX ATANaX €€ Pa3BUTHS;

WCIIOh30BaTh METOJAbl HAYYHOTO TO3HAHUSA MPH BBINOJHEHUU TPOEKTOB U y4eOHO-
HCCTIE0BATEIBCKUX 3a/1a4 110 U3yUYE€HUIO CBOMCTB, CIIOCOOOB MOTYYEHUS U PACTIO3HABAHUS
OpPTraHUYECKUX BEIIECTB;

OOBSICHATH TPUPOTY H CIOCOOBI 00pa30BaHUS XWMHUYECKOW CBSI3U: KOBaJICHTHOMN
(ToJsApHOI, HEMOJIAPHOH ), HOHHOW, METAJUTMYECKOM, BOJOPOIHOM — C 1IEIIBIO OTIPEICTICHUS
XUMUYECKON aKTUBHOCTH BEIIIECTB;

yCTaHABIMBATh TE€HETHYECKYIO CBSI3b MEXIY KiIacCaMd OPraHUYECKUX BEIICCTB MJIA
000CHOBaHUS TPUHIUITHAIBHOW BO3MOXHOCTH TIOJYYCHHS] OPTaHUYECKUX COCTUHEHUU
3a/IaHHOTO COCTaBa U CTPOCHMS;

yCTaHABIUBATh B3aUMOCBS3U MEXIY (aKkTaMHu U TCOpUEH, MPUUUHON U CICACTBUEM MPU
aHaJIM3e TPOOJIEMHBIX CUTyallMd W OOOCHOBAaHWUW MPHHUMACMBIX PEIICHHA HAa OCHOBE
XUMHUYECKUX 3HAHUH.

TpeGoBanusi K ypOBHIO NOATOTOBKH 00y4aIOUIUXCSI.

Yyammuecs B pe3yJibTaTe YCBOEHHSs Pa3/iesia 0 KHbI 3HATH/TIOHUMATh:

yMeThb:

BAKHEWIINE XMMHWYECKUE IOHATHS: BEIIECTBO, XUMHUYECKUIN JJIEMEHT, aTOM, MOJIEKYJIA,
OTHOCHUTENIbHAsA AaTOMHAas M MOJEKYJSIpHAs MacChl, HOH, QJUIOTPOIUs, W30TOIBI,
XUMHUYECKAsl CBS3b, JJIEKTPOOTPULATEIBHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIIEHUS, MOJIb,
MOJIIpHAasi Macca, MOJISIPHBIM 00BEM, BeLIeCTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHsI, PACTBOPBI, IEKTPOIUT U HEDIECKTPOJIUT, IEKTPOJUTHYECKAS] TUCCOLMALINS,
OKHCIIUTEIh W BOCCTAHOBHUTEJb, OKHCICHHE M BOCCTAaHOBJICHHE, TEIUIOBOH 3ddekt
peaKkiuy, CKOPOCTb XUMHUYECKOM peakiuu, KaTaJiu3, XUMHUYECKOE pPaBHOBECHE,
YTJIEPOAHBIN CKeNeT, QyHKIMOHAIbHAs TPYIINa, U30MEpUsi, TOMOJIOTHUS;

OCHOBHBIE 3aKOHBl XMMHHU: COXPaHEHHME MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOINYECKUI 3aKOH;

OCHOBHBIE TE€OPUM XHMHMH: XMUMHYECKOM CBSA3H, DJIEKTPOIMTHUYECKON IHCCOLHALINH,
CTPOEHHsI OPTAaHUYECKUX COCUHEHU;

Ba)KHEHIIINE BEIIECTBA U MAaTE€pHaJIbl: METaH, STUJICH, alleTUJICH; O€H30J1, 3TaHOJI, )KUPBI,
MblJIa, TJII0K03a, caxapo3a, Kpaxmall, KIeT4aTKa, OeJIK1, HICKyCCTBEHHbBIE U CHHTETUYECKUE
BOJIOKHA, Kay4yKH, [NIACTMACCHI;

HAa3bIBATh U3YUYEHHBIC BEIIECTBA 10 «TPUBHAIBHOIN) U MEXKIYHAPOIHOW HOMEHKIIATYPE;
ONPEACNATh: BAJEHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKUX JJIEMEHTOB, THII
XMMHYECKON CBSI3M B COCAMHEHHUSIX, 3apsA]l HOHA, XapaKTep CpPelbl B BOAHBIX pAacCTBOpPaX



OpPraHMYECKUX COEMHEHUHN, OKUCIUTENb U BOCCTAHOBUTEIb, IPUHA/IEKHOCTD BELIECTB K
Pa3IMYHBIM KJ1accaM OpraHMYECKUX COEIUHEHMIA;

® XapaKTepU30BaTh: OCHOBHBIE KJIACChl OPraHMYECKUX COEIWHEHUH; CTpPOEHuEe U
XMMHUYECKHE CBOMCTBA U3yUEHHBIX OPIraHUYECKUX COCANHEHUI;

® O00BSACHATH: 3aBUCHMOCTb CBOMCTB BEIIECTB OT MX COCTaBa W CTPOEHUS; NPUPOAY
XUMUYECKON CBS3U (MOHHOMW, KOBaJEHTHOM, METAJUTMYECKOI), 3aBUCHUMOCTh CKOPOCTH
XUMHUYECKON peaKIMU U MOJI0KEHUSI XMMUYECKOTO PAaBHOBECHUS OT PAa3IMYHBIX (PaKTOPOB;

® BBINOJHATh XUMHUYECKUH 3KCHEPUMEHT M0 PaClO3HABAHUIO BAXKHEUIINX OpraHMYEeCKHX
BEIIECTB;

® TIPOBOJIUTH CAMOCTOSATENBHBIM MOMCK XHUMHYECKOH HH(OpPMAIMM C WCIIOIb30BaHUEM
Pa3IMYHbIX MCTOYHUKOB (HAy4HO-TOIYJSPHBIX U3AaHUNA, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); HUCMOIB30BATh KOMIBIOTEPHBIE TEXHOJOTHUU ISl 00pabOTKH M
nepeadyu XuMHIECKOW HHPOPMALIUK U €€ TIPEICTABICHUS B pa3IMYHbIX (hopMax;

® CIIOJIb30BAaTh NPUOOpPETEHHBIE 3HAHUS W YMEHHUS B IPAKTUUYECKOM JEATENbHOCTH U
MTOBCETHEBHOM YKU3HU JUISL:

e OOBSICHEHUS] XUMHUYECKUX SIBICHUH, TPOUCXOISIINX B IPUPO/JIE, OBITY M Ha TIPOU3BOJICTBE;

® OmIpeJeNeHNs BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALLEHUH B pa3IU4HbIX
YCIIOBUSIX U OLIEHKHU MX MOCJIEICTBUM;

® OSKOJOrMYECKH IPaMOTHOIO MOBEACHUS B OKpYIKaIoLIei cpene;

®  OLECHKU BIMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPY-KAIOIIel Cpe/ibl Ha OpraHu3M
YEJIOBEKA U JIPYTUe )KUBBIE OPraHU3MBL,

e (e3onacHOro oOpalleHus ¢ TOPIOUYUMHU U TOKCUYHBIMU BELIECTBAMU, Ja0OPATOPHBIM
o0opyI0BaHUEM;

® [IPUTOTOBJICHUS PACTBOPOB 33JJaHHONM KOHLIEHTPALMU B OBITY U Ha POU3BO/ICTBE;

® KPUTHYECKOHW OLIEHKH IOCTOBEPHOCTH XUMHUECKOW MHPOPMALINH, TOCTYAIOMIEH 13
Pa3HbIX UCTOYHUKOB.

Ouenka 3HAHUI U YMEHMH y4alIMXCs
1. OLileHKa YCTHBIX OTBETOB YYaIIIUXCS

OreHka «5» CTaBUTCS B TOM CiIy4ae, €CJIM yYalllHics OKa3bIBA€T BEPHOE TOHUMAHUE CYIIHOCTH
paccMaTpUBAEMBIX SIBICHUN U 3aKOHOMEPHOCTEM, 3aKOHOB M TEOPUH, TAET TOUHOE ONPEACICHUE
¥ WCTOJIKOBAHWE OCHOBHBIX TIOHATHH W 3aKOHOB; CTPOHWT OTBET IO COOCTBEHHOMY IUIaHY,
COIMPOBOYXKAsi OTBET HOBBIMU NMPUMEPAMHU; YMEET TPUMEHSATh 3HAHWS B HOBOW CHUTYyallMH TIPU
BBITIOJTHCHUH 33/IaHUIH; MOXKET YCTaHABJIMBATH CBS3b MEKIY M3Y9acMbIM M paHee H3YYCHHBIM
MaTepHaJoM IO aCTPOHOMHH, a TaKXKEe MaTEPHUaJOM, YCBOCHHBIM TIPU H3YyYEHUU JIPYTHX
MPEIMETOB.

Orenka «4» CTaBUTCS B TOM CiIydae, €CJIM OTBET YUCHHKA YIOBJICTBOPST OCHOBHBIM TPEOOBaHUSIM
K OTBETY Ha OICHKY «5», HO 0€3 MCMOJIb30BaHUs COOCTBEHHOTO IJIaHA, HOBBIX MPUMEPOB, 0€3
MPUMCHCHHS 3HAHWUN B HOBOW CHTyanuu, 0O€3 HCIIOJIb30BAHHS CBSI3CH C paHee HM3YYCHHBIM
MaTepHaJIOM, YCBOCHHBIM MPU H3YUYEHUH JPYTHX MPEAMETOB; €CIU YYANTUICS JOIYCTHII OJHY
OomuOKy WM He OoJiee NBYX HEAOYETOB M MOXKET HUCIPABHTh MX CAMOCTOSTEIBHO WM C
HEOOJIBIIION TOMOIIBIO YUUTEISI.

Onenka «3» CTaBUTCS B TOM ClIy4ae, €CIIM YYallUWCsA TPAaBHIHLHO TOHMMAET CYIIHOCTh
paccMaTpuBaeMbIX SBJICHHHA W 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/CIbHBIC TIPOOCIHI B
YCBOCHHH BONPOCOB Kypca AacTPOHOMHUH; HE MPENATCTBYET JalbHEHIIEMY YCBOCHUIO
MPOrPaMMHOTO MaTrepuajia, yMeeT NPUMEHSATh IOJYUYCHHBIC 3HAHWUS TIPU PEHICHUH 3a7ad;
JOTYCTUI HEe OoJiee OJHOU TpyOOi M OJHOM HEerpyOo# omuOKku, He Oosee IBYX-TpeX HErpyObIxX
HEJI0YETOB.

Onenka «2» CTaBUTCSA B TOM cCllydae, €CJIM YYallWiCs HE OBJAJC] OCHOBHBIMU 3HAHHSIMH B
COOTBETCTBUU C TPEOOBAHUSMU U IOMYCTHJI OOJIBIIIE OIMTMOOK M HEIOYETOB, YeM HEOOXOIUMO JIJIst
OIIEHKH «3».



OreHKa MMCbMEHHBIX padoT

Orenka «5» craBUTCS 32 pabOTY, BBITOJTHCHHYIO TIOJTHOCTHIO 0€3 OIMOOK M HEJJOYETOB.

Onenka «4» ctaBUTCS 32 pabOTy, BHIMOJHCHHYIO IMOJTHOCTBIO, HO MPH HAJMYUU HE 0oJiee OqHOU
OmMOKH ¥ OHOTO HEJ04YeTa, He O0JIee TpeX HEeA0UYETOB.

Omnenka «3» craBuTCs 3a paboTy, BBINOJHEHHYIO Ha 2/3 Bceil pabOTHI MPaBHJIBHO WM TPU
JOyIICHHH He Ooyiee OAHOW TIpyOol ommOku, He Oojiee TpeX HErpyObIX OMMUOOK, OIHOU
HEerpyOOi OMOKK M TPeX HEJOUYETOB, MPH HATHYUH TPEX-TIATH HEJJOYETOB.

Onenka «2» craBUTCA 32 pabOTy, B KOTOPOI YMCIIO HEJOYETOB U OLIMOOK MPEBBICUIIO HOPMY JAJIst
OLIEHKH «3» WM MPABUIIBHO BBITIOJTHEHO MeHee 2/3 paboThl.

Ornenka 1a00paTOPHBIX padoT

Onenka «5» CTaBUTCS B TOM CIIy4ae, €CiM y4alliuiics BBIIOIHWI paboTy B MOJIHOM 00bEMeE
C CcOONIOACHNEM HEOOXOJMMOM ITOCIIEOBATEIFHOCTH TPOBEJCHHUS OIBITOB W HM3MEPEHHIA;
CaMOCTOSITENIEHO M PAllMOHAIBHO MOHTUPYET HEOOX0IMMOE 000PYI0BAaHHE, BCE OIBITHI IPOBOIHT
B YCJIIOBHAX M PCKUMaAX, O6GCH€‘~II/IBaIOHH/IX MOJIYyYCHHEC IMPABUJIIBHBIX PC3YJIbTATOB W BLIBOOOB;
coOnronaer TpebGoBaHMsI MMpaBWJl OE30MACHOTO TpyJa; B OTYETE NPABWIBHO U aKKypaTHO
BBITIOJIHSAET BCE 3alMCH, TAOJMWIBI, PUCYHKH, YEPTEXH, TpaduKu, BBIYMCICHUS, TPABHILHO
BBINOJIHAET aHAJIU3 MOTPENTHOCTEN.

Onenka «4» CTaBUTCS B TOM ClIy4ae, €CIU Y4Yalluics BBIOJHUI pabOTy B COOTBETCTBHUHU
¢ TpeOOBaHUAMHU K OIICHKE «5», HO IOIMycTH 2-3 HemoueTa, He OoJiee 0HON rpy0oi OmMOKy 1
OJHOT'0 HEeAO4ETA.

Ornenka «3» CTaBUTCS B TOM CITydae, €CIM YJalluiics BHIIOTHII PaboTy HE IOJHOCTHIO,
HO 00BEM BBINOIHEHHON 4YACTH TAaKOB, YTO IIO3BOJIACT MOJYUYWUTH HNPAaBUIIBHBIC PE3YJILTAThI U
BBIBO/JIbI, €CJIM B XOAC MMPOBCACHUA OIIbITA U H3M€p€HHI>i ObLIN JOIMYUICHBI OIIINOKH.

OreHka «2» CTaBUTCA B TOM CIIy4ae, €ClIi YYaIHiACsl BBITOIHII padOTy HE MOJTHOCTHIO U
00BEM BBINIOJHEHHOMN pa6OTI)I HC TIIO3BOJIACT CACIATh IMPAaBUJIBHBIC BbIBOAbI, BBLIYHCJICHUA,
HaOJIIOACHNS TIPOBOMITUCH HE TIPABUIIBHO.

Jlepeuens ommbOoOK

I'pyOble oOIINOKHU

1. Ha3BaHue onpezesieHne OCHOBHBIX MOHSATUH, 3aKOHOB, IIPAaBUJI, TIOJIOKEHUN TEOpUH, GOpMYyII,
OOIICTIPUHATHIX CHMBOJIOB, 0003HaUCHHSI (PU3MUYECKUX BEJIMYMH €AUHUIY U3MEPEHHUSL.
2.HeymeHue BbIAENATH B OTBETE IJIaBHOE.

3. HeymeHnne mpuMeHSTh 3HAHUS JJISl PEHICHUS 3a7a4 M OOBsICHEHUs (DM3NYECKUX SIBICHUIL;, HE
MIPaBUILHO C(OPMHUPOBAHHBIE BOIIPOCHI, 3a/IaHUS MJIM HEBEpHBIE OOBSICHEHUS X0/1a UX PEIICHMUS,
HE3HaHUE TNPUMEPOB pEUICHMs 3a]ay, aHAJOTMYHO paHHEee pPEIIEHHbIE B Kiacce; OIINOKU
MTOKa3bIBAIOIIUE HETIPABUIBHOE YCIOBHUE 3a/1a4U WM HEMPABUILHOE NCTOJKOBAHUS PELLICHUSI.

4. HeymeHue yuTaTh U CTPOUTH IpapKu U MPUHIUIHAIBHBIE CXEMBI.

5. Heymenune noaroroBut x paboTe yCTaHOBKY WM J1JabopaTopHOE 00OpYyHOBAaHHUE, MPOBECTH
OTIBIT, UJIM MCTIOJIb30BATh MOJIyYEHHBIE JAHHBIE /IS BHIBOJIOB.

6.HebpexxHoe oTHOIIEHHE K J1a00paTOPHOMY 000PYIOBaHUIO i N3MEPHUTEIBHBIX TIPHOOPOB.
7.Heymenue onpenennTh NOKa3aHUs IOKAa3aTeIbHOTO Mproopa.

8.Hapymenue TpeboBaHMii paBui1 0€30MaCHOTO TPYAa PU BBITOJHEHUH YKCTIEPUMEHTA.

Herpvobie omnunoku()




1.HerouHnocTtu popMyarpoBOK, ONPEIEICHUN, 3aKOHOB, TEOPUH, BBI3SBAHHBIX HETIOJIHOTON OTBETA
OCHOBHBIX TPH3HAKOB OmpeensieMoro moHATus. OmuOKHM, BBI3BaHHBIE HE COOJIIOJCHUSIMU
YCJIOBHM NPOBECHUS ONBITA UM U3MEPEHUM.

2.0mubKu B YCIOBHBIX O0O3HAUYEHMAX HA NMPUHIUIHAIBHBIX CXEMaX, HETOUHOCTH 4YepTexen
rpauKOB CXEM.

3.ITpomyck M HETOYHOE HANIMCAaHUE HANMEHOBAHUH €AMHUI] (PHU3NUECKUX BEITHYUH.
4.HepanuoHanbHbIN BEIOOP X0J1a PELLICHUS.

Heno4étnl

1.HepanmoHanpHble 3amUCH TPU BBIYHMCICHUSAX, HEpAMOHAIBHBIC TMPOOJIEMBI BBIYHCICHHN
npeoOpa3oBaHue U PEIICHHE 3a1a4.

2. ApudmeTrueckne OMMUOKH B BBIYUCIICHUSAX, €CIIH ITH OIIMOKH Tpy00 HE UCKaXaroT rpyoo
IIOJIyYEHHBIN pe3yJIbTar.

3.0t1aenbHbIE OTPENIHOCTH B (POPMYJIUPOBKH BOIIPOCA MIIA OTBETA.

4.HebOpe)xHOE BBHITIOTHEHHUE 3aMKCceil, YepTekel, cxeM, rpaduKoB.

5.0pdarpoduueckre U MyHKTYAI[UOHHBIC OIITHOKH.



KasengapHo-remaTnuyeckoe mianuposanue. Xumus. 10kiaace
/1 yac B HeJeJ10, UTOr0 35 yacoB B roja/

Ne JJ1eMeHTbI IIpeamMeTHbIE pe3yJibTATHI MeTtanpeaMeTHble pe3yabTaThl JInyHOCTHBIE Hara
Tema ypoxka Co/IepIKAHMS pe3yJIbTaThI JIaH
| OnopHble NOHATHS
1| Hpeamer Hpenmer Hcnonb30BaTh OCHOBHBIE Perynarususeie: 1. CtaBUTh yueOHbIC JImunoctHsr | 01.09
OpraHH3eCKOH OPraHM4ecKOi XUMUH. | pyre ek TyanbHBIC ONEPALAN 3aJja4i Ha OCHOBE COOTHECEHHS TOTO, 4To | €: 1.
XUMUH. OcobeHHocti
Teopis CTpoCHHs U CROfiCTS (popmynupoBaTh TUIIOTESY, YK€ H3BECTHO 1 YCBOCHO yHAIIMCS, 1 dopmupoBa
cTpoeHHs OPTAHHUECKHX MIPOBOJIUTH AHAJIN3 U CHHTE3, TOTO, YTO €II¢ HEM3BECTHO. 2. Th
OPraHUYeCKUX coenuHeHni. 3HaueHne | 00OOIIEHHE, BBIABIATH MPHUYMHHO- | CaMOCTOSTETbHO OOHAPYKUBATH U OTBETCTBEH
COCIIMHEHMI A. | ¥ POJIb OPrAaHUYECKON | CJICJICTBEHHBIC CBSI3H), TPOBOJAUTH | (DOPMYJIMPOBATH YICOHYO MPOOIEMY, HOE
M. Bytneposa. XVMHH B CHCTEME HKCIEPUMEHT U (PUKCHPOBATH €TO OTIpeAEIATH 1IeNIb yueOHOU OTHOIICHHUEC
C€CTCCTBCHHBIX HAYK U B .
UK OGIICCTE. pe3yNbTaThl ¢ IOMOUIBIO POAHOTO | AesTenbHOCTU. [lo3HaBaTenbHbIe: 1. K YYCHHIO.
Kpatkuit ouepk SI3bIKA U SI3bIKA XMMUHU. CaMocCTOSTENhHO BBIACTATH U 2.
MCTOPHMH PA3BUTHS A. llapocTepkHeBbie 1 00bEMHbIC (bopMyIHpOBaTh MO3HABATENIBbHYIO 11Eb. | PopMHUpOBa
opranuueckoii xumu | Moem CH4, C2H4, C2H2 2. AHanu3upoBaTh, CPAaBHUBATD, Th
Ocnosrsie nonoers | Tabmuuet «Hassanne anxasios u KiaccuuIupoBaTh U 00001maTh (PAKTH U | CaMOYBaXKe
TEOPUHU CTPOCHHS A. AJIKUIIBHBIX 3aMECTUTENIEeH )
M. Byrnieposa. sprneHnst. KommyHuKaTuBHEIE: 1. HUS 1
XHMIUECKOE CTPOCHHE CaMocCTOATEIHHO OPraHU30BbIBATh HMOIIMOHAI
1 CBOMCTBa y4ueOHOE B3aMOJICICTBHE B rpyIIe BHO-
OpraHU4ECKUX (ompenensaTh o0lIUe U, PaCIPEACIATh | MOJOKUTEI
BemmecTs. Hsomepus poJiu, 10TOBapUBaThCS IPYT C APYITOM U | bHOE
T.1.). OTHOIIIEHHE
V-ynpaxHeHus K cebe,
TOTOBHOCTD
OTKPBITO
BBIpAXKaTh U
OTCTaMBaTh
CBOIO
MTO3UILUIO.
2 CrpykTypHas u IIepsoe, BTOpOE, 08.09
IMPpOCTPaHCTBECHH TPETHE BAJICHTHOC

as u3oMepus

COCTOSAHMEC I'COMETpUs




Homenxknarypa
OpraHUYECKUX
COeJIMHEHU I

MOJICKYJI pAaCCMOTPUM
BEILECTBA U UX
XapaKTEPUCTHKA BHIIOB
KOBAJICHTHOM CBSI3H B
HUX. Bubl uzomepun:

CTPYKTYpHasi,
NPOCTPAaHCTBEHHAS,
MCXKJIacCOBasl.
Homenxknarypa
TpyUBHUAJIbHAA U
HIOIAK
OGobenne u Pemenne 3aay Ha OOBACHATH TPUUNHBI Perynarususeie: 1. Beinurats Bepcuu JInanoctHbr | 15.09
CHCTEMaTH3aluA | BIBOJ POpMY.T MHOT000pa3usi OPraHMYCCKUX peteH st mpooIeMbl, 0CO3HABATh e: 1.
SHaHHH SEZZE?I;I;;I;IX BEIIIECTB U OCOOCHHOCTH CTPOCHHS | KOHEYHBIN pe3yJIbTaT, BRIOMPATh U3 [MposiBisATH
Brmonsenme texcros. | @TOMa yriaepoaa. Pasnnaats MPETIOKCHHBIX U UCKATh YCTOMYUBBI
Tozroroska K MOHSITHS «BaJCHTHOCTHY U CaMOCTOSTENILHO CPEIICTBA JOCTHIKEHHS | i yueOHO —
KOHTPOJIbHOI paboTe | «CTEMeHb OKUCIICHUSY, uenu. [lo3naBarenbubie: 1. CTpouTthb MO3HaBaTe
ornepupoBath UMU. OTpaxkaTh JIOTUYECKOE PACCYKICHUE, BKIFOUYAIOIIEE | BbHBIH
COCTaB M CTPOCHUE OPTaHMUYCCKUX | YCTAHOBJICHUE MPUYMHHOCIEACTBCHHBIX | HHTEPEC K
COCTUHEHUHN C IIOMOIIBIO cBs3eil. KommyHnukatuBHeie: 1. HOBBIM
CTPYKTYPHBIX OPMYJT 1 VYUuTHIBaTh pa3Hble MHEHHS M HHTEPECHI | CIIOCOOaM
MOJEJIMPOBATH UX MOJICKYJIBI. 1 000CHOBBIBAaTh COOCTBEHHYIO pemenus
Paznuyate MOHATHUS «H30MEp» U MO3HIIHIO. 3aj1a4.
Kontpoabnasi | KoHTponb 1 yuer «romoior». Ha3bIBaTh n3y4eHHbIe 22.09
padora Nel SHaHHI 10 TeMe MIOJIOKEHHS TEOPHH XUMUIECKOTO
«BBenenue B
oprafecKyIo ctpoenust A. M. bytieposa.
XUMUIO»
Aukanbr.I'omono | Tomonornyeckuii psz, | XapakTepu30BaTh COCTaB U Perynsarususie: 1. CocTaBisiTh JlnunoctHbl | 29.09
THHECKIH paf. obmas popMyna. OCHOBHBIC HAIPABJICHHSI (MHAMBUAYATLHO WK B TPYIINE) IUIaH e: 1.
CaoiicTBa CrtpoeHue MOJIEKYJIb
ATKAHOB. werara i zp. ananos, | MICTIO/b30BAHHS 1 nepepaboTKu pemieHus npoodaemsl. 2. Paborast o [MocTenenn
VI30MepHS ATKAHOB. MPUPOHOTO ra3a. YCTaHaBIMBaTh | IUIAHY, CBEPSATH CBOM JICHCTBUS C IETBIO | O
dusnueckue cpoiictBa | 3aBUCHMOCTD MEXIY 00beMaMu H, TP HEOOXOAMMOCTH, HCIIPABJIAThH BBICTPauBaT
aJIKaHOB, HAXOXKJICHHE | TOOBIYM MPUPOJAHOTO raza B PO u OIMUOKHM caMOCTOATENsHO. 3. B nuanore ¢ | b
B HPHPOJC. oromxerom. Haxonute YUUTENIEM COBEPIICHCTBOBATH COOCTBEHHO
B3aUMOCBSI3b MEXK/Y U3y4aeMbIM CaMOCTOSTENILHO BBIPA0OTAHHBIC e




MartepuagoM u Oyayuiei
npodeccrnoHaIBHOM
JeAaTeNbHOCThI0. [IpaBuia
9KOJIOTHYECKH TPAMOTHOTO
MOBEJICHUS U O€3011aCHOTO
oOparieHus ¢ IpUPOAHBIM ra30M B
OBITY 1 Ha POU3BOJICTBE.

AJKeHbI.
AnkagneHsl 1
KaydJyKH.
[Ipumenenue
KayJdyKa u
pe3unsl. [d.0.
Ne2

T'omonoruueckuit psi,
obrrast gopmyiia.
CrpoeHue MOJIeKyJIbl
STHJICHA U IPYTHX
AJIKCHOB.

W3omepus ankeHOB:
CTPYKTYpHas U
MPOCTPAHCTBCHHAS.
Homenknarypa u
(usnueckue cBoicTBa
AJIKCHOB.

[omyuenue
STUJICHOBBIX ¥YB u3
AJIKCHOB,
raJIOTCHAJIKaHOB,
CIIHPTOB.
[Tonumepu3zanus
AJIKaTUCHOB.
HarypanpHslit u
CHUHTETHYECKUN
Kayuyk. Bynkanuzarus
Kayuyka. Pe3una.
Pa6otsi C.B. Jlebenesa
AHonorust B
XUMHYCCKHIX
CBOICTBaxX aJKEHOB U
AJIKaTUCHOB

HaspiBaTh 0 MeXTyHApOHOM
HOMEHKJIATypE JUEHBI.
XapakTepu3oBaTh CTPOEHHUE,
CBOICTBa, CIIOCOOBI OJyUEHUS U
oOnactu npumenenus 1,3 -
Oyranuena. HaGmronats u
OINUCHIBATh IEMOHCTPALIMOHHBII
XUMHUYECKUN IKCIIEPUMEHT.

Kputepuu oneHkd. [lo3HaBartenpHbIe: 1.
BEISBIATE IPUYHHBL U CIICACTBUS
npocThIX siBjeHui. 2. Co3naBaTh
CXEMaTUYECKUE MOJIENIN C BBIJICTICHUEM
CYILLECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
3. IIpeobpa3oBbIBaTH HHPOPMALUIO U3
OJTHOTO BU/Ia B APYTOH (TaOIUIy B TEKCT
u np.). KommyHukatushsie: 1.
dopMyIMpOBaTh COOCTBEHHOE MHEHHUE U
MO3UIIUIO, 337]aBaTh BOIIPOCHI, CTPOUTH
MOHATHBIE JIJIS TTAPTHEPA MOHATHS. 2.
Y4YuTHIBaTH pa3HbIC MHEHHS U
CTPEMHTHCS K KOOPIAWHAIIMA PA3TUIHBIX

MTO3UILIMH B COTPYTHHYECTBE.

Cemunap

P.K. Ilpuponnsie ucrounuku ¥YB B PocroBckoit
obnactu

I[EJIOCTHOE
MHPOBO33pe
HUE:
OCO3HAaBaTh
notrpeOHOCT
b U
TOTOBHOCTB
K
camoo0pa3o
BaHUIO, B
TOM YUCJIC
U B paMKax
CaMOCTOSITE
JBbHOU
TESTEILHOC
TH BHE
IIKOJIBI. 2.
OreHuBaThH
CoJIepKaHU
e (mcxomst
u3
COIMAJTHHBI
X |
JTMYHOCTHBI
X
LIEHHOCTEN),
obecrieunBa
rolee
JTMYHOCTHBI
i
MOpaJbHbIN
BBIOOD.

06.10




AJIKMHBI. l'omonormyeckuii psin, | Ha3plBaTh 1O MEXKTyHAPOIHON PerynstuBabie: 1. CaMOCTOSATEBHO JIngroctHbl | 13.10
Tomonoruseciar | obmas opmyna. HOMEHKJIATYpE aJIKUHBI C 0CO3HaBaTh MPUYMHBI CBOETO ycrexa uwin | e: 1.
U psag, CrtpoeHue MOJIEKYJIb
MIOMOLIBIO POJAHOIO SA3bIKA U SI3bIKA | HEyCIIeXa U HaXOAUTh CIIOCOOBI BbIXoAa | BricTpausa
HoMeHKnatypa, | CH uzomepus,
H30MepHSL. HOMCHKIIATYpA. XUMHHU. XapaKTepU30BaTh U3 CUTYyallUH HEycCIexa. Th
[ony4enue: CTpPOEHUE, CBOMCTBA, CIIOCOOBI [To3naBarensHbIe: 1. CTpouTh coOCTBEHHO
MCTAHOBBIH 1 MOJIy4€HHUs U 001acTu IpU JIOTHYECKOE PacCy’KJIEHUE, BKIIIOYAOIEe | €
KapGuHbIii criocod. MeHeHus arieTuiieHa. HaOmromare, | ycTaHOBJICHHWE IPUYUHHO-CIICICTBEHHBIX | IIEJIOCTHOE
dusnueckue cBoiicTa . o
CaMOCTOSITENIbHO MPOBOJIUTH U cBsa3eil. 2. OcylecTBIATh PaCIIMPEHHBI | MUPOBO33pe
OIMCHIBATH XUMUICCKUI MOUCK WH(POPMAIINHU C UCTIOJB30BAHUEM | HHUE!
sKcrepuMeHT. OTiInyaTh pecypcoB Oubmmorek U MHTEpHETA OCO3HaBaTh
0COOEHHOCTH peakuuit Kommynukatusasie: 1. DopmynupoBats | moTpeOHOCT
MIPUCOEINHEHUS Y alleTUIIEHa OT COOCTBEHHOE MHEHUE U MO3ULHUIO, b U
peakuuii IpUCOeIUHEHNUS ATUIIEHA. | apTyMEHTUPOBATh U KOOPAUHUPOBAThH €€ | TOTOBHOCTh
C TMO3UIMSIMH TTAPTHEPOB B K
COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO | camoo0pas3o
pelLIeHNs B COBMECTHOM AESITEIbHOCTH. BaHUIO, B
TOM YHCJIE
Y B paMKax
CaMOCTOSITE
JBbHOU
NESITENIHOC
TH BHE
IKOJIBI
ApCHBI. benson kax XapakTepu3oBaTh 0COOEHHOCTH Perynarusnsie: 1. ®opmuposats ymenne | Jlmanoctast | 20.10
Benson.xuMmiec | npeACTaBUTEN: CTpOEHMsI, CBOMCTBA U 00J1acTU YUUTBIBATh BBIJCJIIEHHBIE YUUTEIEM e: 1.
KHE CBOICTBA U Apenos. Ctpoenue <
MpUMEHEHHs OCH30J1a C TIOMOIIBI0 | OPHEHTHUPHI JeHCTBUS B HOBOM yueOHOM | PazBuBath
IMPUMCHCHUC MOJICKYJI Oensona.
GeH3ona Conporusienue TI- POJHOTO S3bIKA U SI3bIKA XUMHH. MaTepHualie B COTPYIHUYECTBE C BHYTPEHHIO
ceszeit. [onyuenue Hab6monate u onuckiBaTh yuurteneM. 2. [nanupoBath cBOU FO TIO3UILIUIO
ApeHoB. XHUMHYECKOC | IeMOHCTPAIMOHHBIN XUMUICCKUI JICUCTBUS B COOTBETCTBUH C Ha YpPOBHE
CBOHCTBO Gensona, IKCIIEPUMEHT. MTOCTABIICHHOW 33/1a4CH U YCIIOBUSIMU €€ | TIOJIOKUTEI
LU peanuzanuu. 3. Berasurats Bepcun BHOTO
[IpupoaHbie IMonsitue 06 YB. XapakTepu30BaTh COCTaB U t 27.10
I peteHust mpooieMbl, 0CO3HABATH OTHOIICHHS
ucTouHMKH YB. PHPOJIHEIC OCHOBHBIE HAIPaBJICHUS N
OxpaHa UCTOYHUKU YB: HedTH KOHEYHBIH pe3yibTar, BEIOUpaTh U3 K IIKOJE,
HCI0JIb30BAaHUS U IepepaboTKU




OKpYyXarouieu
Cpelbl. H.o.
Ne3

U €€ MPOMBIIUICHHAS
nepepadoTKa.
IIpuponnslii ra3, ero
COCTaB M MIPaKTHYECKOE
UCIIOJIb30BaHHUE.
KameHnnslit yrons

He(TH. YCTaHABIUBATh
3aBHCUMOCTB MEXIYy 00beMaMH
no6sran HedTH B Poccnu u
OromxeToM rocyaapcrsa. Haxonute
B3aMMOCBSI3b MEXKIY H3y4aeMbIM
MartepuagoM u Oyayuiei
npodeccrnoHaIBHOM
nesTenbHoCThIO0. [IpaBuia
HKOJIOTUYECKH TPAMOTHOTO
MOBECHUS U OE3011aCHOTO
oOparmieHus ¢ He(hTENPOTyKTaMu B
OBbITY U Ha MPOU3BOJICTBE.

10

O6o001enue u
CHUCTEMATH3ALHS
3HAHHH 10 TEME
«YB n ux
MIPUPOIHBIE
HUCTOYHUKH

11

KonTponbnas
padora Ne2 o
Teme
«YTIIeBOI0pOBI
U UX NPUPOJIHBIE
UCTOYHUKN

KnaccuduimpoBats yrieBogopoast
10 CTPOCHHUIO YTIIEPOJHOTO CKelleTa
Y HAJIMYUIO KPATHBIX CBSI3CH.
YcraHnaBinuBaTh B3aUMOCBS3b
MEXJTy COCTaBOM, CTPOCHUEM U
CBOWCTBaMH YTJIEBOJOPOIOB.
OnuceiBaTh TCHETHYECKUE CBS3H
MEX]y KJIaCCaMH YTJIEBOJIOPOJIOB C
TTOMOIIBIO POJHOTO SI3bIKA U S3BIKA
xumun. [TpoBoautk pedruexcuro
COOCTBEHHBIX JOCTUKEHUM B
MMO3HAHUYU XUMHUH YTJIEBOIOPOIOB.
AHanM3UPOBaTh PE3yIbTATHI
KOHTPOJILHON paboTHI U
BBICTPaNBATh MTyTH JOCTHKCHHUS
KEJIAEMOTO YPOBHSI YCIICIITHOCTH.

MIPEJIOKEHHBIX U UCKATh
CaMOCTOSITENILHO CPEACTBA JOCTUKEHUS
LEJH.

[To3naBarenbuble: 1. OCylIecTBIATH
BbIOOp Hanbosee F3PPEKTUBHBIX
CIOCO0O0B PEIICHHUs 337]a4 B 3aBUCHMOCTH
OT KOHKPETHBIX YCJIOBUH. 2.
Ocy1iecTBISITH CpaBHEHHE,
KJIacCU(UKALINIO, CAMOCTOSITEIBHO
BbIOMpAsi OCHOBAHUS U KPUTEPHUH ISt
YKa3aHHBIX JJOTMYECKUX Oreparui. 3.
YMeTh onpeaensTh BO3MOKHbIE
HCTOYHUKU HEOOXOJUMBIX CBE/ICHUH,
MIPOU3BOJUTH MOUCK HH(OPMALINH,
AHAIM3UPOBATH U OLICHUBATH €€
N0CTOBEpHOCTh. KOMMyHUKaTuBHBIE: 1.
CoBepieHCTBOBaTh YMEHUE
JIOTOBApUBATHCA U MPUXOIUTH K 00IIEMY
PELIEHHIO B COBMECTHOM JESITENbHOCTH.
2. Pa3BuBaTh yMeHHE NPOLYKTUBHO
paszpematb KOHQIUKTHI HA OCHOBE y4eTa
HMHTEPECOB U MO3ULUI BCEX €r0
Y4aCTHUKOB.

IMOHMMAaHHUS
HE00X0IUM
OCTH
YYCHUS,
BBIPKEHHO
ro B
npeobnagaH
uu yuyeOHo-
[MO3HaABaTEN
BHBIX
MOTHBOB U
MIPEAIIOYTCH
A
COI[MAJILHOT
0 cocoba
OIICHKU
3HaHUM. 2.
dopmupoBa
Tb
9KOJIOTHYEC
KO€
MBIIIJICHUE:
yMCHHE
OIICHUBATh
CBOIO
JIEATENHHOC
Tb U
MTOCTYIIKH
JIPYTHX
JIIOJICH C
TOYKH
3peHust
COXPaHCHHUS

10.11

17.11




OKpY’KaroIl

el cpeapl.
| Tema 4. Kuciaopoacoaep:kamme opranmdeckne coequHenns /8 yaca/ |
12| Comprei. Cocras u HaspiBaTh 110 MeXIyHApOIHOM PerynstuBnsie 1.ChopmupoBats ymenue | JInunoctHsl | 24.11
Knaccudukarms, KnaccmbHII:IaHHH HOMEHKJIATYypE CIIHPTHI. aJICKBaTHO OIICHWBATh CBOW 3HAHUS U e
g(;ﬁ:ﬁﬁ;igi'}) g;f;?:c'mifiﬁzgnc;a XapakTepu3oBaTh CTPOEHHUE, ymenust. 2.dopmupoBathb 1.
W TTHIICDHH. CITHPTOB TIONyYEHNE. CBOWCTBA, CITIOCOOBI MOJTyUSHHS U WHTEJUICKTyalIbHBIE 1 TBOPYECKHE dopmupoBa
JL.o Nel MexmMonekyaspHas 00J1aCTH TPUMEHEHUS ATAHOJIA U criocooHoCTH. [To3HaBaTeNbHBIC HHUE
BOJIOPO/IHAS CBSA3b. MIMLEPUHA C TIOMOILBIO POJTHOTO 1.ChopmupoBats ymMeHHE HWHTEpeca K
X“M“"e?me CBOHCTBA | g3p1xca i A3BIKA XUMHH. aHaJM3UpPOBaTh, CPABHUBATH, HOBOMY
Z;:g:g;gggamw{m KnaccuduimpoBats ciupTh IO UX | KITaCCU(BUIMPOBATH M 00001IaTh (DaKTHI U | IPEIMETY.
B3AMOEHCTBHE C aromHocTtH. Habmronarts, aBiieHUs; KOMMyHHUKaTUBHBIE 2.
roJIOreHOBOIOpO/iaMH, | CAMOCTOSITENILHO IPOBOIUTH U 1.CdopmupoBats ymeHHE peAcTaBisaTh | Dopmuposa
MEKMOJICKYIAPHBIMU M | OIIUCHIBATH XUMUYECKAN MpoJiesIaHHy10 paboty. 2. dopMupoBath | HUE
BHYTPUMOJICKYIAPHEIM | gk crieprMEHT. yMEHHs paboTaTh B apax, OTBEYaTh HA | YUCOHOIO3H
;ITﬂe;;T(gﬁgzine’ BOTIPOCHI YUUTEIIS, YMETh UCIIOJIB30BATh | aBAaTEILHOT
OKHCIICHHE H XUMHUUYECKUH sA3bIK. JIMuHOCTHBIE 1. 0 UHTEpeca
JCTUIPHUPOBAHUS (DOpMI/IpOBaHI/Ie HHTEpPCCa K HOBOMY K HOBOMY
CIUPTOB. npeamety. 2. DopmupoBanue y4eOHOMY
drsuonorIIecKoe y4eOHOIO3HABATEIBHOTO UHTEpECa K Marepuanry
gf::gi:i;\; e;igglﬁ;é HOBOMY y4eOHOMY MaTepHaly U crioco0am
Npe/ICTABUTENH croco6aM pelieHrs HOBOW YaCTHOM pelIeHus
CIIUPTOB. 3aaa4u. HOBOH
YaCTHOMN
3aJ1a4H.
13| ®enon: Denon, pusmieckue XapakTepu30BaTh 0COOCHHOCTH Perynsrusnusie: 1. CaMOCTOSITEIHLHO JlnunoctHser | 01.12
CTpocHHe CBOHMCTBA M HOIYHICHUA | crhoeHus 1 CBOWCTBA (DeHOJIA Ha AHAJIM3UPOBATh YCIOBUSI JOCTHKCHUS e: 1.
r;;;i}gz’le ?fpﬁﬁzi;i?er; CBONCTRA | hCcHOBE B3aMMHOTO BIMSHMS IeJIM Ha OCHOBE y4éTa BBIZICTICHHBIX dopmupoBa
CBOMCTBA, B3auMHOE BIMSHNS aTOMOB B MOJIEKYJIE, a TAKXKE yUUTENIEM OPUEHTHPOB JICHCTBUS B Th
IPUMEHEHHE. aTOMOB U TPYII B CIOCOOBI TIOTYYECHUSI i 00JIaCTH HOBOM y4eOHOM MaTtepuale. 2. OTBETCTBEH
MOJIEKyJ1ax MIpUMEHEHUS (PeHOIIa ¢ TIOMOIIIbIO Ocy1ecTBISITh KOHCTATUPYIOLIUH U HOE
OpraHIIeCKOro POJHOTO S3bIKA U S3bIKA XUMHH. MPEIBOCXUIIAIOIINN KOHTPOJIb IO OTHOIICHHS
perectba Ha IPUMEP® | HaGmionath 1 onuceBaTh pe3yabTaTy U 1O CHOCO0y JIeHCTBUS; K YYEHHIO,

(denoa.




TTonuxonaencanuu

JIEMOHCTPAIIMOHHBIN XUMHYECKUI | aKTyaJbHBIH KOHTPOJb Ha YPOBHE TOTOBHOCTH
¢enona c skcnepument. CoOmro1aTh MpaBuia | Mpou3BoIbHOTO. [To3HaBaTenbHbIC: 1. u
Ezgzcﬂ‘ie;:fgimm 9KOJIOTHYCCKH I'PAMOTHOI'O ¥ Co3znaBaTh ¥ MpeoOPa30BBIBATH MOJIEIU U | CIIOCOOHOCT
Ha derom. 0e301acHOro OOpalleHus ¢ CXEeMBI JuIs pemeHus 3aaad. 2. O6o0mars | u,
[pumenenus. TOPIOYUMH U TOKCUIHBIMH MOHATHUS — OCYIIECTBIIATH JIOTUYECKYIO | 00ydJaronu
Knaccudpurarun BEIIECTBAaMH B OBITY U onepannio. KoMMyHUKaTHBHBIE: XCs K
¢enona OKpYKaroIIeu cpee. KOKCOXMMHYECKOTO TIPOU3BOJICTBA B CaMOpa3BHT
OBITY ¥ IPOMBIIIUIEHHOCTH. 1. U0 U
®opmynupoBaTh COOCTBEHHOE MHEHHUE U | caM000pazo
MO3UIINIO, APTYMEHTHPOBATH H BaHUIO. 2.
KOOPJAWHUPOBATH €€ C MO3UIHAMHU dopmupoBa
napTHEPOB B COTPYTHUYECTBE MPH Th
BBIPAOOTKE OOIIETO PEIICHUS B CIIOCOOHOCT
COBMECTHOH AEATEIBHOCTH b K
Lenernosnara
HHUIO,
CaMOCTOSITE
JBbHOM
MOCTAaHOBKE
HOBBIX
y4eOHBIX
3a1a4 u
MIPOEKTHPOB
aHMIO
COOCTBEHHO
i yueOHOMI
JesITeTBHOC
TH.

14 | Anbueruspt. AJIbJICTH/IBI M KETOHEL | XapaKTepHU30BaTh 0COOCHHOCTH Perynsatusnsie: 1. BHocuth JImunocTHsb! | 08.12
Meranam CrpoeHue ux MOJCKYIL, | cpojicTB (hopMaTbAErHaa 1 HE0O0XOIMMBIE KOPPEKTHBEHI B JICHCTBHE e: 1. Ymers
Sb;ﬁﬁiﬂema) zzﬁ?;iﬁ%pa. alleTAJIb/IETHU/Ia HA OCHOBE MOCJIE €r0 3aBEPILICHUS HA OCHOBE €0 OLICHUBATh
(aneransaernn). | OcobernocTH CTPOEHHS MOJIEKYJI, CIIOCOOBI OLIEHKH M y4YeTa XapaKTepa CIeTaHHbIX MIPaBUIIBHOC
JLp Ne2 CTPOEHHSL. TIOJTYYEHUS U UX 00J1acTH omuOoK. 2. OCyIIeCTBIATh Th




KapOonunbHoi
IPYIIIEL

dusnyeckre CBOMCTBA
DopMaIbICTHIOB U
€ro TOMOJIOTOB.
OtnenbHbIC
TPEJCTaBUTEITN

aJIbJACTHU10B U KCTOHOB.

MIPUMEHECHHS ¢ TIOMOIIHIO POIHOTO
SI3BIKA W SI3BIKA XHMHUH.

HaOmronaTth, onuceIBaTh U
MIPOBOJNTH XUMHUYCCKHIMA
skcniepuMmeHT. CoOo1aTh paBuia
9KOJIOTHYECKH TPAMOTHOTO U
0€e30MmacHOro 00paleHus C
TOPIOYMMH U TOKCUIHBIMHU
BEIIECTBAaMH B OBITY U
OKpYKarolleH cpee.

15 | KapboHoBbie CrtpoeHue MoJIeKy -J11.3HaKOMCTBO C pU3HYCCKIMU
KHCJIOTBI. KapOOHOBBIX KUCIIOT CBOMCTBaMH MYpPaBbHHOW YKCYCHOM,
VYkcycHas KapOOKCHIIbHOM JIMMOHHOMN KHCJIOTaMH.

KUCJIOTA. TpYIIIBL. 2.0THO1EeHne KapOOHOBBIX KHCIIOT K
[pencraBnenne | Knaccudukarms u BoJie. XUMHYECKUE CBOWCTBA KapOOHOBOM
0 BBICIIIUX HOMEHKJIaTypa YKCYCHOM KHCIIOTHI.
KapOOHOBBIX KapOOHOBBIX KUCIIOT.
kucnorax. JL.p ®duznyeckue CBOMCTBa
Ne3 KapOOHOBBIX KHCJIOT
UX 3aBHCUMOCTB OT
CTPOCHHST MOJICKYJI.
KapOoHOBEIC KHCIOTHI
B IIPHPOJE.
Bbuonoruueckas posb
KapOOHOBBIX KUCIIOT
16 | IlpakTnyeckast | YnpaxHEHUs B

padora Nel o
TeMe «CBoiicTBa
YKCYCHOM
KHCJIOTBI U
U3yYEHUE ee
CBOMCTBY

COCTaBJICHUU
yYpaBHCHHIA PEaKIUH C
y4acTHeM KapOOHOBBIX
KHCJIOT, CJIOKHBIX
3(hUpOB, KUPOB, a
TaKXkKe Ha
TCHETUYECKOH CBS3H
MEXITy KiaccaMu
OpPTraHUYECKUX
COEJIMHEHU.

KOHCTaTUPYIOIIHUI U TIPEABOCXUITAOIIHI
KOHTPOJIb 110 pe3yJbTaTy U 10 Cocoly
JEUCTBHS; AKTyaJIbHBIA KOHTPOJIb HA
ypOBHE MPOU3BOJIbHOTO. 3. BeiiBUraTh
BEPCHUHU PEIICHHUS POOIEMbI, 0CO3HABATH
KOHEUHBIH pe3yJIbTaT, BEIOUPATh U3
MIPEJIOKEHHBIX U UCKATh
CaMOCTOSITENIBHO CPEACTBA TOCTUKECHUS
uenu. [loznaBarensuelie: 1. @opmupoBaTh
YCTOMYMBBIA yueOHOIIO3HABATEIBHOTO
HMHTEpEC K HOBBIM 00IIUM CIIOCO0aM
penieHus 3a1a4. albIACTUAHYIO TPYIIILY.
[onmyuenne hopmanpaernaa u
aneTanbAEeTH/Ia U3 COOTBETCTBYIOIINX
criuptoB. [ToHsTHE O KETOHAX.
Anbaerubl U KETOHBI B IPUPOAE. 2.
®opMHUpoBaTh YMEHHUS yCTaHABIUBATh
CBSI3M MEXIY PEeabHO HaOII01aeMbIMU
XUMHUYECKUMH SIBICHUSIMU U
IporeccamMu, IPOUCXOIAIINMH B
MUKpPOMHUPE, OOBSICHITH IPUUUHBI
MHOroo0Opasusi BeIIEeCTB, 3aBUCUMOCTb HX
CBOMCTB OT COCTaBa U CTPOCHUS, a TAKKE
3aBUCUMOCTb IIPUMEHEHUS BEIIECTB OT
ux coiictB. KommyHukatuBHble: 1.
AprymMeHTHpOBaTh CBOIO MO3ULIUIO U
KOOPJMHMPOBATH €€ ¢ MO3ULHAIMHU
MIapTHEPOB B COTPYIHUUYECTBE NPU
BBIPAOOTKE OOIIETO PEIICHUS B
COBMECTHOMH JI€ATEIbHOCTH. 2.
AJIEKBaTHO MCIIOJIb30BATh PEYEBBIE
CpeACTBa IS PEIICHUS Pa3IMYHbIX
KOMMYHHUKATUBHBIX 33J1a4; BIAJETh

BBITIOJTHEHH
s y4eOHOM
3a/1a4H,
COOCTBEHHBI
e
BO3MO>KHOC
TH €€
pelIeHus.
2.AHamu3up
OBaTh
SMOLIMOHAI
bHBIC
COCTOSIHUS,
MOJTyYCHHBI
€ oT
YCIEIIHOU
(Heycnemnx
oif)
NESITENILHOC
TH,
OLICHUBATH
WX BIIMSTHHUE
Ha
HacTpOEHUe
YeJioBeKa.

15.12

22.12




YCTHOW M MHCBMEHHOW pEYblO; CTPOUTH
MOHOJIOTHYECKO€ KOHTEKCTHOE
BBICKa3bIBAHHE

17 | Cnoxubie CTpoeHHe CII0XKHBIX XapakTepr30BaTh 0COOCHHOCTH PerynstuBnsie: 1. [InanupoBats cBOM JInarocTtHb | 29.12
SupsL: opupos. Hsomepus ( CBOWCTB JKHPOB Ha OCHOBE JICHCTBUSA B COOTBETCTBHH C e: 1.
HaX0XJICHUC B YTJIIE€pOAHOI'O CKCJICTAa U v v
npHpoze 1 MexKKIACCOBAS). CTPOEHHS UX MOJIEKYJI, & TAKXKE MOCTaBJICHHOM 3a7aueii u ycinoBusiMu ee | Pa3BuBathb
HpUMeHeHIe Howmenkmatypa KI1acCU()UKALIUH KUPOB TIO MX peanmuzanun. [lo3naBarensHeie: 1. BHYTPEHHIO

CIIOKHBIX S(QUPOB. COCTaBY U MPOUCXOXKICHHUIO U OcyuecTBisITh BBIOOP Haubosee 10 MTO3ULUIO
XUMHUYCCKUE CBOKCTBA. | [IPOM3BOACTBO TBEP/IBIX JKUPOB HA 3¢ GEKTUBHBIX CITOCOOOB pelIeHus 3a/1a4 | Ha yPOBHE

18 | Kupu JKupei- croxKHbIe OCHOBE pacTUTENbHbIX Macen. Ha B 3aBUCHMOCTH OT KOHKPETHBIX ycIoBHi. | momoxuten | 12:01
XuMudeckue 3¢hUpHI MIUIEPHHA U
CBOIiCTBA AKHPOB, | KAPGOHOBBIX KHCIOT. OCHOBE pEaKInu 3TepI/I(1)I/IKaHI:II/I 2. Ocy1ecTBIsATh CPaBHEHHE, BHOTO
Mbia CocTas  cTpocHHe XapaKTepu30BaTh COCTaB, CBOMCTBA | KJIACCHU(PHUKALIUIO, CAMOCTOSITENBLHO OTHOIICHHS

MOJIEKYJT KUPOB. 1 00JIaCTH MPUMEHEHHS CIIOKHBIX | BBIOMpAsi OCHOBAHUS M KPUTEPUH IS K IIKOJIE,
Knaccuduxanms a¢upoB. HabmoaTe, OMUCHIBaTh U | YKa3aHHBIX JIOTHYECKUX OTICPAITHA. MTOHUMaHHS
xKupos. [lonsrne MPOBOJUTHh XUMHUYECKHI KomMmyHnukatuBHsbie: 1. He00X0oInM
r;f;)ingf 8 skcriepuMeHT. Cobmoath npasuia | CoBeplIeHCTBOBaTh YMEHUE ocTu
- HKOJIOTUYECKU TPAMOTHOTO H JIOTOBAapHUBATHCS M MIPUXOIUTH K 00IIeMy | y4eHus,
dyHKIHMH. 0e301acHOro 0OpalleHus ¢ PEILIEHHIO B COBMECTHOM ACATENBHOCTU. | BBIPAKEHHO
TOPIOYUMH U TOKCHYHBIMU PK. CMC kak 3arpsA3HMTEIM BOJAHOH CPEJIBI. ro B
BEIIECTBAaMH B OBITY U npeobsagan
OKpYKarollei cpee. uu y4eOHO -
PaCTBOpI/IMOCTB JKHMpPOB B BOAC U TI0O3HaABAarTcl
PaCTBOPUTEIIAX. BHBIX
MOTHBOB H
MPEIIOYTEeH
uu
COLIMAJILHOT
o0 crocoba
OLIEHKHU
3HAHUHN
§21. Ymp. 4-
12.
1 | Yresombr: Mouo-, nu-u XapakTepu3oBaTh COCTaB Perynstusnsbie: 1. CamocTosiTeI5HO Jlmaroctrbr | 19.01
9 | rmoxosa. TOCaxapybL. YIJIEBOJIOB U MX KJIACCU(PHUKALIUIO 0CO3HaBaTh MIPUYMHBI CBOETO ycriexa uin | e: 1.




Bposxenue Hpencrasutenn Ha OCHOBE CIIOCOOHOCTH K HeycIexa ¥ HaXOAUTh CIIOCOOBI BbIXoga | BricTpamBa
TITIOKO3BI. KKJI0H TPYTIIEL. ruaponu3y. OMUChIBaTh CBOMCTBA | M3 CUTYallUU HEycIexa. Th
Caxaposa. B;I;;OOF;::CII:IT PO rimioko3BI KaK BerecTra ¢ [To3naBarensublie: 1. CTpouts COOCTBEHHO
Kpaxman n gIHangHe B KH3HI JBOMCTBEHHOMN (yHKIIMEH JIOTUYECKOE PACCYKIEHUE, BKIIIOYAKoLIee | €
HeJTo 1033 yenoBeka  obmecrsa. | (QTBICTHIOCIHPTA). YCTaHOBJIEHHE ITPUYUHHO -CJIEACTBEHHBIX | EIOCTHOE
I'nroko3a, e€ VYcraHaBIMBaTh MEXIPEIMETHBIE cBsa3eil. KommynukaTusHbie: 1. MHPOBO33pe
(usneckue cBOACTBA. | cpg3y XpMUK M GHONOTHH Ha ®opmynupoBaTh COOCTBEHHOE MHEHUE U | HUE:
Egg;’;ﬁ? L?;T;ig; o/ | OCHOBE PAaCKDBITHS 61/10J19mqe<:1<0171 TO3HIIHIO, APTYMEHTHPOBATE 1 0CO3HABAaTh
CPABHHTC/BHAS POJIM ¥ XUMUYECKUX CBOMCTB KOOPJAWHUPOBATH €€ C MO3UIHAMHU norpeOHOCT
XapaKTepHCTHKA. BOXHEUIINX MPEICTABUTEICH MOHO | TTAPTHEPOB B COTPYAHUYIECTBE TIPU b U
DuzuyecKue CBOHCTBA | -, JTH - U MTOJINCAXAPHUIOB. BBIPAOOTKE OOIIIETo PEIIeHus B TOTOBHOCTB
Tomcaxapuiios. Ha0irogaTh, OnUCHIBaTH U COBMECTHOM JEATEILHOCTH. K
XuMHYeCKUe CBONCTBA NPOBOMTE XMMHYECKHIA camoo0pa3o
nojmcaxapuaonB.
Tuaponus skcnepumenT. ColmronaTh npasuiia BaHUIO, B
IOJIMCaXapua0B. TEXHUKH 0€30MaCHOCTH npu pa60Te TOM YHUCJIIC
B KaOMHETE XUMHUH U B paMKax
CaMOCTOSITE
JIBHOMN
JESITeTBHOC
TH BHE
IKOJIBL.
Tema 7. A3oTconepxaiue coequHenus /3 yacon/

20 | AMHHBL Awmnsbl. Onpezencaue | XapaKkTepu3oBaTh 0COOCHHOCTH Perynsrusnsie: 1. Biagers ocHOBaMU JInuHocTHbI | 26.01
MeTniamu. amuHOB. CTpoenue CTPOCHUS M CBOICTBA aHWJIMHA HA | CAMOKOHTPOJISI, CAMOOLICHKH, MPUHATUS | €: 1.
AHWIHH. ?{ﬁ?ﬁ%maum, YeHUs U 00JIaCTH IPUMEHECHHUS PEIIeHH U OCYIIECTBICHHS JleMoHCTpH

w3OMepHst 1 AQHWJIMHA C IIOMOUIBIO POJTHOIO OCO3HAaHHOTO BbIOOpA B YUEOHOH U poBaThb

HOMEHKJIATypa S3bIKA U sI3bIKa XUMUU. HabmogaTh | MO3HABATENBHOM NS TETbHOCTH. 2. WHTEJUIEKTY

aMUHOB. AHHJIUH. Y OITUCHIBATh IEMOHCTPAIIMOHHBIH | BeiOop Hanboiee rppeKTHBHBIX aJbHBIEC U
XUMHAYECKHH HKCIICPUMEHT. CTIIOCOOOB pelIeHHS 3314 B 3aBUCIMOCTH | TBOPYECKHE
CobnronaTs mpaBuiia OT KOHKPETHBIX YCIOBHUH. CIIOCOOHOCT
3KOJIOTUYECKH TPAMOTHOTO U [To3naBaTenbHbIC: 1. YMEET BHIMOTHATH U,
0e30macHOTo 0OpaIIeHus ¢ JOTHYECKHE eHCTBUS a0CTparupoBaHusi, | OTBETCTBEH
TOPIOYUMH U TOKCUYHBIMH CpaBHEHWsI, HAXOXKJICHHS OOIINX HOE




BEIIECTBAaMH B OBITY U
OKpy>Karoten cpeae. OnucriBaTh
CBOMCTBAa aMHUHOKHCIIOT KakK
OM(PYHKIMOHAIBHBIX aM(OTEPHBIX
coenuHeHuN. Y cTaHaBIUBaThL
MEXIIPEAMETHBIC CBSI3U XUMUU U
OMOJIOTUH Ha OCHOBE PACKPBITUS
OMOJIOrMYECKON posu U
XUMHYECKHUX CBOWMCTB
amuHokucior. HaGmronare u
OMHCHIBATh I€MOHCTPAIIMOHHBIN
XUMUYECKUM IKCTICPUMEHT.

21

AMMHOKHCIIOTEI.
Benku..n.o Ne5

CocraB u cTpoeHue
AMHUHOKUCJIOT.
W3omepus
AMHUHOKUCJIOT.
JIBOWCTBEHHOCTh
KHCJIOTHO-OCHOBHBIX
CBOWCTB aMUHOKHCIIOT
U €€ IPUYHHBIL.
B3aumonetictue
AMHHOKHCIIOT C
OCHOBaHUEM
00pa30BaHME CIIOKHBIX
3(hUpPOB, C CHIILHBIMU
KHCJIOTaMH,
o0OpazoBaHue
BHYTPHMOJICKYJIIPHBIX
coneit. Peakiust
TOJTMKOHICHCAIMH
AMHUHOKHUCIIOT. benku
KaK MPUPOTHBIC
nonumepsl. [lenTuaHast
rpyIirna aToMOB U
TICTITUHAS CBSI3b.
ITentuapl. benku.
[lepBuunas,
BTOpPUYHAs, TPETUYHAS

OnuceIBaTh CBOMCTBA
AMHHOKHUCJIOT KaK
OM(PYHKIMOHAIBHBIX aM(OTEPHBIX
coenuHeHuN. Y cTaHaBIUBaThL
MEXTPEIMETHBIC CBSA3H XUMHUH U
OHMOJIOTHHM Ha OCHOBE PACKPBITHS
OMOJIOrMYECKON posu U
XUMHYECKHX CBOMCTB
amuHokucior. HaGmronare u
OIMCHIBATH IEMOHCTPAITMOHHBIN
XUMHUYCCKHIA YKCIICPUMEHT.

3aKOHOMEPHOCTEM, aHanu3a, CUHTe3a. 2.
BrocuTh HEO0X0AMMBIE TOTIOTHEHUS U
KOPPEKTHBHI B IUIaH U CIIOCO0 JIEHCTBHS B
Clly4ae pacxX0>kJI€HUs 3TaJOHA C
peaIbHBIM IEHCTBUEM U €T0 MPOTYKTOM.
KommynukatusHsble: 1. [IpuHuMats
MMO3HUIUI0 COOECeHIKA, TOHUMAS
MO3ULUIO APYTOT0, pa3InyaTh B €ro
peun: MHEHHUE (TOUKY 3peHusi),
JI0Ka3aTeNbCTBO (ApTYMEHTHI), (DaKThI;
TUIOTE3bI, aKCHOMBI, TEOPUU. 2.
JloroBapuBatbcs 0 MpaBUIIaX U BOIIPOCAX
JUIsl 00CYK/I€HUSI B COOTBETCTBUU C
MOCTABJICHHOM NEepeJ TPYIION 3a1a4ei.

OTHOIIICHUE
K
o0y4eHwuto,
MO3HABATE
bHBIC
WHTEPECHI U
MOTHBBI,
HaIpaBJICHH
bIC Ha
W3YYCHHE
TpeIMeTa;
OCO3HAIOT
IIEHHOCTh
3II0POBOTO
"
0e3omacHor
0 oOpaza
KU3ZHU. 2.
dopmupoBa
Th
aJICKBaTHY
10
CaMOOIICHK
Y,
OCO3HAHHOC
Th YUCHUS U
yueOHOU
MOTHBAIIHH,
aJICKBaTHOE
pearupoBaH
ve Ha

TPYXHOCTH.
§26. ynp.1-7

02.02




CTPYKTYPBI OCIIKOB.
XuMHUECKHE
CBOWCTBA: TOPCHHUE,
JICHATYpAIHH,
THJIPOJIH3,
KauyeCTBCHHbBIE
PEaKIIH.
Buonornueckue
(byHKIMH OENKOB.
3HaveHne OETKOB.

22 | HyknenHoBsle Ionstue JJHK n PHK.
kucnotel: JJHK u
PHK

23 | IlpakTH4eckast

padora Ne2 o
TeEMe
«Mnentudukaim

OnuceIBaTh CTPYKTYpY U COCTaB
HYKJIEMHOBBIX KHCIIOT KaK
MOJINHYKJIEOTUAOB. Y CTAaHABIINBATh
MEXIPEIMETHBIE CBSA3H XUMHUU U
OMOJIOTMHN Ha OCHOBE PACKPBITHS
OMOJIOTrMYECKON POJIM ATUX KUCIIOT
B [lepesiaye U XpaHEHUHU
HaCIJIeZICTBEHHOW MH(OPMALINH.
[IpoBoauTh, HAOIIOAATH U
OINUCHIBATh XUMUYECKUI
AKCIIEPUMEHT JUIs [TOATBEPIKICHUS
CTPOEHHUS U CBOWCTB Pa3JIMYHBIX
OPraHUYeCKUX COCTMHECHUH, a
TaKXKe WX WACHTUDHUKAIH C
MTOMOLIBIO0 KAYECTBEHHBIX PEAKLINM.

Perynstusnusie: 1. Yuutscs Jlmaroctrbr | 09.02
HCIIOJIb30BaTh CBOM B3IVIAbl HA MUp Uit | €: 1.
OOBSICHEHUS Pa3IMYHbIX CUTYALIUH, [IpumenaATH
pelIeHrs BOZHUKAIOMIMX IpobieM 1 MIOJTy4YEHHBI
W3BJICYEHUS] )KU3HEHHBIX YPOKOB. 2. € 3HaHUs B
OnpenensiTb Mocie0BaTeIbHOCTD MIOBCE/IHEBH
MPOMEKYTOUYHBIX LIEJIEN C yUETOM O )KU3HH.
KOHEYHOT'0 pe3yJibTaTa; COCTaBIISITh IJIaH | 2.

U IIOCJICIOBATEIILHOCTD IEUCTBUM. Pa3BuBath
[To3naBarenbuble: 1. DopmMupoBaTh CIIOCOOHOCT
YMEHMSI YCTaHABJIUBATh CBSI3U MEXY b K

peanbHO HaOII0aeMbIMU XUMUYECKUMHU | CAaMOOILIEHKE
SIBIICHUSIMU U TIPOIIECCAMH, Ha OCHOBE
MPOUCXOJAIIMMH B MUKPOMUDE, KpUTEepUs
OOBSACHATH NPUYMHBI MHOTOOOPA3Hs YCIEUTHOCT
BemecTB. 2. CaMOCTOSTENIbHO OCO3HABATh | U yUeOHOMU
MIPUYMHBI CBOETO yCIieXa UM Heyclexa U | JesITeIbHOC
HaXOJUTh CIIOCOOBI BHIXOJA U3 CUTyallUH | TH §28.
Heycrnexa. Kommynukarusasbie: 1. ynp.1-6
[1nanupoBaTh yueOHOE COTPYIHUUECTBO

C YUUTEJIEM U CBEPCTHUKAMH. .

Perynstusubie 1. BnageTs HaBbIKaMu JlmarocTrbl | 16.02
OpraHu3aiuy yueOHOM IesTeIbHOCTH, el.
CaMOKOHTPOJISI M OLIEHKU PE3yJIbTaTOB [Tonumars




51 OpraHHeCKUX cBoel feaTenbHOCTU. 2. OO0CHOBBIBATh | HEOOXOAUM
COCAMHOHMH » 1IEJIEBbIE OPUEHTUPHI M TPHOPUTETHI OCTh
24 | Otobuennen | Peuienne saxat n KitaccnuimpoBath KHCIOPOA- U | ¢opinkamu Ha LIeHHOCTH, YKasbiBast ocosmansor | 0203
i notewe | a30TCOACPHAIIHC OPIaHITICCKIC 0GOCHOBBIBas! JIOTHYECKYIO 0 BbIOOpA
«Kucnopozacone COCANHCHHA ITO HAJTMIHIO IIOCJIICI0BATCIIBHOCTH I1aroB. HHAUBHYA
prKarme ()yHKIHOHATBHBIX TPYIIIL. IMo3HaBaTenbHble 1. BHOCHTD JBHOM
OpraHuyecKue CocraBnatb popMyJibl U 1aBaTh HEOOXOIMMBIC IOTIOTHEHHS 1 obpasoBare
COCAMHCHHIA? Ha3BaHWS KUCJIOPOIH KOPPEKTHUBBHI B IUIaH U CIIOCO0 JEHCTBUS B | JIHHON
a30TCONCPHKAIIM OPraHUuCCKIM | crryyae pacX0KACHHUS 0KHIAEMOTO TPAaeKTOPUH
COCAUHCHITIM. OHHCI’IBan pesynbTara AeHCTBHUS M €10 PEATHLHOTO B
CBOMCTBA MPC/CTAaBUTC/ICH npoaykra. 2. HaGmonars, BHIBUTATH NanbHEnIe
BAKHCHIINX KIIACCOB STHX TUIIOTE3BI, JENATh YMO3AKIIIOUEHHUS, M 00y4eHuu
COCTMHCHNH, MX TTOTYCHHIC 1 HPOSIBJIATH CAMOCTOSATENLHOCTD B u
HPUMCHCHHC C IIOMOIIBIO POHOTO | ihyi0GpeTeHrn HOBBIX 3HAHMI 1 npodeccuo
3bIKA 1 SI3BIKA XUMHH. NPAaKTHYECKUX YMEHHUIA. HaJILHOM
YCTaHaB/MBATh TEHETHYECKYO KommyHukatusHebie 1. JEATENBHOC
CBA3H MOXKIY PasInIHBIMH COBEpIIEHCTBOBATH KOMMYHUKATHBHYIO | TH.
KjraccaMu KHCJIOpoa- 1 KOMIIETEHTHOCTb, BBICTYIIAs IEPE]T
a30TCONCPHALINX OPTaHHYCCKUX OJTHOKJIACCHUKAMH, OTCTAUBasl U
COCMMHCHNH 1 yTJICBONOPONOB. 00OCHOBBIBast COOCTBEHHYIO TOUKY
2 ;(;;:TI;O;:’;?I’; i’;ﬁg’i‘;?g;:; 3pEHMs, YBaKaTh MHEHUE OIIIOHEHTA IIPH 09.03
Teme «YIIeBOIBI 1 00CyXICHUU BOTIPOCOB. 2.
«Kucnoponicone | «Asorcomeparie VCTaHaBIMBATh ¥ CPABHUBATH PA3HBIE
PIKAIHe 1 a30T | COCIMHEHHS TOYKH 3PEHHS, TIPEK/IE YEM TIPUHMMATE
conepKarme pelIeHus U AenaTh BBIOOP.
OpraHn4cCKue
COCIUMHCHU A
26 | Pemenne 3amau | Pemenue 3anau na YcTaHaBnMBaTh B3aUMOCBSI3b Perynsatusneie 1. ®opMynupoBarthb JImunoctHb! | 16.03
Ha BLIBOJ | BBIBOT (OPMYIbI MEX]Iy COCTaBOM, CTPOCHUEM U ydeOHbIe 3a/1aud KaK MIark JOCTIKEeHus | € 1.
fgfggy’iﬁcmx gg;?:cﬁesgﬂx CBOMCTBAMM NPEICTABUTEIICH MIOCTABJIEHHOM LIE€H I€ATENbHOCTH. 2. Brimonnate
BEILIECTB 1o | nponykTam cropanus u | K/TACCOB YIJIEBOTOPOJIOB 1 BrIOHpaTh U3 MPeI0KEHHBIX 1 CaMOCTOSTE
MpOyKTam MacCOBBIM JI0JISIM KHUCJIOPOA- U a30TCOACPIKAIIINX CaMOCTOATCIIbHO UCKATh JIbHBIC
CropaHus U | JJIEMEHTOB. coenquHeHn. OnuckIBaTh CpeACTBa/pecypChl ISl PEIICHUS MOCTYIIKU U

MaCCOBBIM




J0TIAM TEHETUYECKUE CBSI3U MEXKIY 3aJ1a4¥/TOCTHKCHUS TICITH. nencTBus (B
JMCMCHTOB. KJIaCCaMH YTJIEBOIOPOJIOB C [To3uaBarenbubie 1. CTPOUTH TOM YHCJIC
27 | Pemienne 3anmau | Pemenne 3amau  Ha 30.03
i seson | BeIBOM bopuyne | IOMOIIBIO POIHOTO ASEIKA M ASBIKA | PACCY’ICHHE OT 5)61111/1x PYKOBOJISIII
bopMy B opranmueckux semects | XAMHH. 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSIM | €TO0 TJIaHa),
OpraHNU4YeCKUuX o IPOAYKTaM M OT YaCTHBIX SBJICHUH K OOIINM IIpUHUMATh
BEIIECTB [0 | CrOpaHHsl U MAacCOBBIM 3aKkoHOMepHOCTsM. 2. Co31aBaTh OTBETCTBEH
TPOAYKTaM AOIIM SICMCHTOB. BepOabHbIE, BEIIECTBEHHBIEC U HOCTb 32 UX
cropami 1 MH(pOPMAIIMOHHBIE MOJIEIH C pe3yIabTaThI
MaCCOBbIM
oMM BBIJICJICHHEM CYIIECTBEHHBIX
3JIEMEHTOB. XapaKTEPUCTHK 0OBEKTA.
28 | Mpakru4eckas KommynukatusHbie 1. @opmupoBarts 06.04
padora PN‘-’3 1o YMEHUS CIyIIaTh YYUTEIsA, BECTH TAAJIOT
TEMC «ICUICHHEC
————— C YUUTEJIEM U APYTUMH YUAITUMUCH.
HbIX 3aJa4 Ha
pacio3HaBaHue
OpPraHn4CeCKux
BCIIICCTB»
29 | ITnactmaccel 1 XapakTepHu30BaTh PEaKIuu Perynstusnsbie: 1. Yautbcs Jlmanoctrer | 13.04
BostokHa. J1.o. MTOJIMMEPH3AIUH 1 WCIIOJIb30BaTh CBOM B3TJISAIbI HA MUD Tt | €: 1.
Ne6 TTOJIMKOHACHCAIIUHU KaK CTIOCOOBI O0OBSCHEHHS PA3IMYHBIX CUTYAIUH, [IpumenaTsb
MOJTYYEHHUSI CHHTETUYECKHUX pelIieHus: BOSHUKAIOIMIUX TPOOIeM 1 MOy YCHHBI
BBICOKOMOJICKYJISIPHBIX W3BJICUCHHUSI )KU3HEHHBIX YPOKOB. 2. € 3HaHUs B
coenuHeHU. ONKUCHIBATH Pabotas o many, CBEpsITH CBOU MOBCETHEBH
OTAEJbHBIX MPEICTABUTEIICH JIEUCTBUSA C LIENIBIO U, TIPU O )KU3HH.
MJIacTMacC ¥ BOJIOKOH, UX HEOOXOAMMOCTH, UCTIPABIISATH OIIMOKHU 2.
CTPOCHHUE U KJIACCUPHUKALIUIO C camocTtosTenbHo. [lo3naBarensubie: 1. Oco3HaBaTh
TTOMOIIIBIO POJTHOTO SI3bIKA U si3bIKa | CaMOCTOATENFHO OCO3HABATH TPUYHMHBI MOTPEOHOCT
XUMUHU. CBOETO yCIiexa WK HeyCIeXa U HaXOUTh | b U
CroCcOOBI BBIXO/a U3 CUTYAIlMH HEYCIIeXa. | TOTOBHOCTh
2. ®opMHUpOBATh YMECHHSI 0€30ITaCHOTO U | K
3¢ (HEeKTHBHOTO UCTIOL30BAHUS camoo0pa3o
1a60paTOPHOTO 000PYIOBAHUS. BaHUIO, B
KommynukatusHsle: 1. [ImannpoBats TOM 4UCIIe
y4eOHOE COTPYAHUYECTBO C YUUTEJIEM U | M B paMKax




CBCPCTHUKAMU; BJIAACTDb

CaMOCTOATE

MOHOJIOTMYECKOUN U TNaJIOTHYECKON JIBHOMN
(hopMamMu peu B COOTBETCTBUU C JeSITeTBHOC
HOpPMaMH POIHOTO SI3bIKA; BEIPAXKATh TH BHE
CBOM MBICIIA C JOCTATOYHOM IMOJHOTOM U | IIKOJIBIL.
TOYHOCTBIO.
30 | BuramusbL Howusitie 0 Butamuuax. | Ha 0CHOBE MEKIIPEIMETHBIX Perynstusnsie: 1. Haxonuth JInunoctHser | 20.04
Paunonanbroe | WX knacenpuxauus 1| cpgseii ¢ Gromnorneii JIOCTaTOYHBIC CPEJICTBA IS BHITIOJIHEHUS | €: 2.
NUTaHHE o6o3Hauenue. Hopma N o o
HoTpe6eHus yCTaHaBJIMBAaTh 00lIee, OCOOEHHOE | yUEOHBIX JEHCTBUI B U3MEHSIOLIEICS ®opmupoBa
BHTAMUHOB. Y eIMHIUYHOC IS CUTYyaIlM{ W/WIU IPH OTCYTCTBUU HUE y4eOHO
31 | depMeHTHI. Ionsitue o pepmenrax | Ha ocHoBe MEXIPEIMETHBIX IUTAHUPYEMOTI'O pe3yJibTaTa 2. - 27.04
KaK OHOJIOrMYECKHX CBsI3€ii ¢ GHONOrHeii Habmronate 1 aHanmmu3upoBaTh CBOIO [03HaBaTeN
ggﬁﬁ??};’;om‘ ycraHaBnmBaTh obmee, ocobennoe | YUCOHYIO H I03HABATEIIBHYIO BHOI0
OcoBerHocTH ¥ eIMHUYHOE JUTS JeSITeTbHOCTD U ICATEIBHOCTD APYTUX WHTEpeca K
CTPOGHHS  CBOMCTS B 00y4Jaronmxcs B Ipouecce HOBOMY
CPaBHEHUH C B3aumonposepku. [lo3naBarenbHble: 1. y4eOHOMY
HCOPrannIeCKUMHI Jlenats BBIBOJ HA OCHOBE KPUTHYECKOTO | MaTepHAIy
kaTaiusaTopamu. 3H aHaJIM3a Pa3HbIX TOYEK 3PEHUS, ¥ criocobam
aueHue OUOJIOTUH U o
— MOAITBEPIATE BLIBO COOCTBEHHOM petieHs
POMBIIILTCHHOCTAL. apryMeHTaluel Uil CaMOCTOATEIBHO HOBOH
MOJIyY€HHBIMH JaHHBIMU. 2. CTpOUTH YaCTHOMN
JI0Ka3aTelbCTBA B OTHOLICHUN 3a1a49u §29.
BBIJIBUHYTBIX TUIIOTE3 U ynp. 1-7
(hopMyIHpOBaHNE BHIBOJIOB. §30. ynp.1-10
KommynukaTusHsie : 1. Opranu3oBbIBaTh
y4ueOHOE B3aMOJICICTBHE B rpyIe
(ompenensTh o0lIUE IENH, paCIPEeACIIATh
POJIH, JOTOBAPUBATECS JIPYT C APYTOM H
T. 11.). 2. YUUTBIBaTh U KOOPAUHUPOBATH
OTJIMYHBIE OT COOCTBEHHON TIO3UIIUU
JPYTUX JIIOJIEW B COTPYTHHYECTBE..
32 | F'opmoHEr. Hownsite o ropmonax | Ha 0CHOBE MEKIPEIMETHBIX PerynstuBnbie 1. ®opmynupoBath JIngroctHbl | 04.05
KaK GHONOTHYeCKIX CBsI3CH ¢ OMOJIOTHEH pacKphIBATh ydeOHbIC 33]]auM KaK IIark JOCTIKeHus | e 1.

AKTHBHBIX BCUICCTBAX,




BBITIOJTHSFOLTUX
SHIOKPHUHHYIO
perynianuio
JKU3HEIEATENBHOCTH
opranusmoB. [Tonstue

XUMHUYECKYIO IIPUPOY TOPMOHOB H
UX pOJIb B OpraHU3aliH
TYMOpPaJIbHOU PEeryJIsin
JeATEIbHOCTH OPraHU3Ma

IOCTABJICHHOM LICJIH JEITCILHOCTH. 2.
OTOupaTh HUHCTPYMEHTHI JUIs
OIICHUBAHUS CBOCH JCATECIHLHOCTH,
OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH

BrmmomaATh
CaMOCTOSITE
JIbHBIC

MOCTYIIKU U

0 KIaccuduKanuu YEJI0BEKa. nesrenbHOCTH. [Io3HaBaTenbHbIE 1. neicTsus (B
TOPMOHOB. CtpouTh paccyxaeHue oT 00Imux TOM YHUCIIE
33 | Jlexapcrea Tonstne o nexapersax | Ha 0CHOBE MEKIPEAMETHBIX 3aKOHOMEPHOCTEH K YaCTHBIM ABIeHHSAM | pykoomsmy | !1.05
iiimTepaHequecm CBSI3¢i ¢ OMOTIOrHeii PaCKpLIBATH U OT YaCTHBIX SIBJIEHUH K 00IIUM €ro 1JjiaHa),
x nperniapatax. Tpymmpr | XAMAICCKYIO IIPUPOTY TOPMOHOB U | 3akoHOMEpHOCTAM. 2. Co3naBarh IIPUHUMATh
JIEKAPCTB: HX pOJIb B OpraHu3aliin BepOaNbHBIC, TPEICTABUTEIIM TOPMOHOB: | OTBETCTBEH
cynbhamuBl, TYMOpaJIbHOMN PeryIALuy WHCYNHH ¥ anpeHanud. [Ipopunaktuka HOCTb 32 UX
AHTHOMOTHKH, ACATCIIBHOCTH OpraHu3Ma caxapHoro nuabera. [Tonsarue o pe3yJIbTaThl
;aiglggg: f;;;gice?;z’ 1CJIOBCKA. CTEPOMIHBLIX TOPMOHAX Ha PUMEPE .§31. ynp.1-11
JIEKAPCTREHHBIE MIOJIOBBIX TOPMOHOB. BEIIECTBEHHBIE U §32.ymp. 1-16
(GopMBL. MH(pOPMAIIMOHHBIE MOJIEIH C
BBIJIEJIEHUEM CYIIIECTBEHHBIX
XapaKTePUCTHK 00bEKTA JIIs
OTIpEIeJICHUS CTI0CO0a PEeIICHHS 33a]a9i B
COOTBETCTBUU C CUTYallHEH.
Kommynukatusabie 1. KoppekTHO 1
apryMEeHTHPOBAHHO OTCTauBaTh CBOIO
TOUKY 3pEHUS], B TUCKYCCUH YMETh
BBIIBUTAaTh KOHTPAPTyMEHTHI,
nepedpa3upoBaTh CBOIO MBICITH
(BajeHne MEXaHU3MOM 3KBUBAJIEHTHbIX
3aMeH). 2. JloroBapuBaThCs U IPUXOAUTD
K 00IIeMy pEeIIeHUI0 B COBMECTHOM
NESITEIbBHOCTH, B TOM YHUCJIE€ B CUTYallUU
CTOJIKHOBEHHS] HHTEPECOB.
34- | TIpaktuyecka | Pemenne UACHTU(DUKAIMY TIJITacTMacC U Perynsatusnsie: 1. Beiagsurars Bepcun JImunoctHs | 18.05
35 | s paGota Ne2 | SKCHIEPUMEHTANEH | BOJIOKOH C MOMOIIIBIO peteHust mpoOIeMbl, 0CO3HABATH e: 1. 25.05
«Pacnio3HaBaH | bIX 3a7a4 Ha Ka4eCTBEHHBIX PEAKLINN. KOHEUHbIN pe3yibrar. [lo3HaBatensnsie: | [IposBiaTe
pacro3HaBaHHe 1. CTpouTb paccyxI€HHE Ha OCHOBE UHTEPECHI,




nue mjiacrmMacce
1 BOJIOKOH)).

macTMace
(monuaTHIEHA,
TTOJTMBUHUIIXJIOPH]T
a,
(dhenomodpopmanbe
TH/IHOI) U BOJIOKOH
(x7omyaToOyMaxH
0ro, BUCKO3HOTO,
alleTaTHOTO,
KalpoOHOBOTO, U3
HaTypaJIbHOU
HIEPCTH U
HaTypalbHOTO
IeyKa).
[IpoBoauTs,
Hal0r01aTh U
OTHICHIBATh
XUMHYECKHI
9KCIIEPUMEHT IS
UICHTH(DUKAITIT
macTMace u
BOJIOKOH C
MTOMOLIBIO
Ka4eCTBEHHBIX
peaKuuid.

CpPaBHEHHUS MIPEAMETOB U SIBICHUH,
BBIJICIISISL TP ATOM OOIIHE MTPU3HAKH.
KommynukatusHasble: 1. Kputnuecku
OTHOCHTBCSI K CBOEMY MHEHHUIO, C
JIOCTOMHCTBOM IIpU3HABATh
OLIMOOYHOCTh CBOEr0 MHEHUS (€CJIN OHO
TaKOBO) U KOPPEKTUPOBAThH €r0
JInunoctHsble: 1. [IposBIsATE HHTEpECHI,
WHUIMATUBBI U JIIO003HATEIILHOCTB,
YUMTCSI C YETKOW OpraHu3aiuei CBoein
NEeATEIbHOCTH.

WHULATUB
Bl U
JI0003HaTe
JIbHOCTD,
YUHUTCS C
YETKOH
opraHu3aiu
el cBoeH
JIeITEIIEHOC
TH.

35

3aKII0YUTENh
HBII YPOK
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roCyIapCTBEHHOMY 3Kk3aMeHy. — M.: apoda, 2003-2004.
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U TIpoBepoUHbIe 3aaanusi). — M.: JIpoda, 2005.

7.  Apremenko A.U. Oprannueckas xumusi: Homenknatypa. M3omepusi. DeKTpoHHbIE

addextel. — M.: [Ipoda, 2006.

Cyposuesa P.I1. u qp. Xumus. 10-11 kmaccer. HoBeie Tectsr. — M.: Ipoda, 2005.

9. Papeuxuit A.M. Kontpoinbnsie pabotsl o xumuu B 10-11 kimaccax: [Tocobue nmst yuurens.

— M.: [IpocBemienue, 2005.
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JonosHuTe/IBLHAS JTUTEPATyPa AJ YYeHUKA

1.  Maneimukuna B. 3anumarenshas xumust. Heckyunsiii yueoHuk. — Cankt-IlepreOypr: TpuoHn,
1998.

2. Aptemenko A.M. Y nuButenbHbIN MUp opraHnueckor xumuu. — M.: Ipoda, 2005.

Amuk6epona JLIO., Pykk H.C.. ITone3nas xumus: 3agauu u uctopus. — M.: JIpoda, 2006.

4.  Cremun b.JI., Anmux6epoBall.lO.. 3anumarenbHble 3a1aHust U YPPEKTHBHBIC OMBITHI TI0 XUMUH.
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— M.: lpoda, 2005.

Aptemenko A.U. [Ipumenenne opranndeckux coenuHennid. — M.: Ipoda, 2005.

Kapuosa A.A., Jleskun A.H. Opranudeckas Xumusi: WUTIOCTpUpoBanHbId Kypc: 10(11) kmacc:
nocobue s yuamnuxcs. — M.: IIpoceemenue, 2005.

Vmxkanosa B.H., Moanunauc H.B. Xumus: Konkypchble 3ananus u orsetsl: [locodue s
nocrynatomux B BY3s1. — M.: IIpocsemenue, 2005.

KoHTpoJib 32 ypoBHEM 3HAHMM y4alMXCs MIPEyCMaTPUBAET IPOBEICHNE IPAKTUYECKUX,
KOHTPOJIbHBIX pa60T N TCKYHIUX CaMOCTOATCIIbHBIX pa60T B paMKax KaH(HOﬁ TEMBI B BUJIC
(dparMeHTa ypoka.

MOHUTOPHHT ypOBHS OOYYEHHOCTH M Ka4eCTBa 3HAHHUH yJaIIUXCS M0 yUeOHBIM YETBEPTSIM.



