[Ipunoxenne k OOIT OO0

COI''TACOBAHO YTBepxkaAar0 AUPEKTOP
Ha 3aCEelaHUH METOJ.COBETA MBOYVY «Kysbacckas COLLI»
ITporokon Ne 01 ot 29.08.2020 K.A.Typnaes

ITpuxa3z Ne 175/3 ot 29.08.2020

Pa0ouast nporpamma
y4e0HOro npeamMera

«Xumus» 10 kaacc
aBtop: ["abpuemnsa O.C.
(rmo 1 4. B Hegemro, 35 4. B rox)

CocTaBuTelb
VYuutens 3aropckas C.H.

PACCMOTPEHO
Ha 3acemanuu 11IMO

€CTECTBEHHO-MaTEMaTUYECKOTO IIUKJIa
[Tpotokon Ne 01 ot 29.08.2020



IInanupyemMsble pe3yJibTaThl
JIn4HOCTHBIE pe3y/IbTaThl:
1) B LIEHHOCTHO-OPUEHTAIIMOHHOH chepe — YyBCTBO IOPIOCTH 332 POCCUHCKYI0 XUMHUECKYIO HAyKYy,
rYMaHU3M, OTHOIIIEHUE K TPYAY, LIeJIeyCTPEMICHHOCTD;

2) B TpYyHOBO#l cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JdajbHEWIIed o0pa3oBaTeNbHOW U
poeCCUOHATIBHON TPACKTOPHH;
3) B mO3HaBaTeNbHOW (KOTHUTUBHOW, WHTEIUIEKTyaJIbHOW) cdepe — yMEHHe YIpaBisTh CBOEH

ITI0O3HABATEJIbHON JEATEIbHOCTBIO.

MeTanpeaMeTHBIMHU pe3yJabTATAMH SIBJISIOTCS:

1) ucronp30BaHNEe YMEHHUI U HABBIKOB PA3JIMYHBIX BUAOB MO3HABATEILHON JIEATEIBHOCTH, MPUMEHEHUN
OCHOBHBIX METOJIOB TMO3HAHUS (CHCTEMHO-MH()OPMAIIMOHHBIN aHAIN3, MOJICIIMPOBAHNUE) Ul U3YUCHUS
Pa3JIMYHBIX CTOPOH OKPY’KAIOLIEH JEUCTBUTEILHOCTH;

2) WCMONb30BaHUE OCHOBHBIX HMHTEIICKTYAIbHBIX ONEpauuii: (pOpMYIMpPOBAHUE TUIOTE3, AHAIHU3 H
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMATHU3all1s, BBISIBICHIE PUYMHHO-CIIEJICTBEHHBIX CBSI3€H, TOUCK
aHaJIOrOB;

3) yMeHue TeHepUpOBaTh UIEU U ONPEAEIATh CPECTBA, HEOOXOAUMBIE JUIsl UX peaan3aliy;

4) yMeHHe OMpeaessATh LENW M 3aJaud JEATEJbHOCTH, BBIOMpAaTh CpPEACTBAa pEalM3aldd LETH U
MIPUMEHSATDH UX Ha IPAKTUKE;

5) WCIMONIB30BaHKUE PA3TUYHBIX WUCTOYHHKOB JUIS TIOMYYEHHUS XUMHUYECKON HMH(OpMAIUU, MOHUMaHHE
3aBHCHUMOCTH coJepkaHus U (opmbl mpencTaBieHuss MHQOpMAIMM OT Iiefied KOMMYHUKAIMU U
azpecara.

IlnanupyeMblie npeAMeTHBIE Pe3yJIbTAThl H3y4YeHHS NpeaMeTa:

1) chopMUPOBaHHOCTH TPENCTABIEHUH O MECTe XMMHU B COBPEMEHHOH HAy4YHOH KapTHHE MUpA;
MOHMMAaHUE POJIM XUMUU B (POPMUPOBAHUU KPYTro30pa U (PyHKIHMOHAIBHON IPaMOTHOCTH YellOBEeKa s
peLIeHUs IPAKTUYECKUX 3a/1a4;

2) BUaJeHHE OCHOBOIOJATAIOIIMMU  XUMHUYECKMMH  TOHSATHSMH, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTHEN U CUMBOJIUKOM;

3) BiageHUEe OCHOBHBIMM METOJIaMH HAyYHOTO TMO3HAHUS, MCIOJBb3YeMbIMH B XMMHHU: HaOIIOJCHHE,
OIMCaHWEe, U3MEPEHHUE, DKCIIEPHUMEHT; YMEHHE 00palaThiBaTh, OOBSACHATH PE3YJIBTATHl MPOBEICHHBIX
OTBITOB U JIeJaTh BBIBOJIbI; TOTOBHOCTh M CHOCOOHOCTH MPUMEHSITh METObI MO3HAHMS MPH PEIICHUU
IIPaKTUYECKUX 3a/1a4;

4) chopMUPOBAHHOCTh YMEHHs JaBaTh KOJMYECTBEHHBIE OLIGHKHM U TMPOBOJUTH PaCYETHl IO
XUMUYECKUM (OpMYJIaM U yPaBHEHUSIM;

5) BiazseHue npaBUiIaMu TEXHUKU O€30MaCHOCTH MPH UCTIOJIb30BAHUH XUMHUECKUX BEIIECTB;

6) cpopMHUPOBAHHOCTH COOCTBEHHOW TIO3HMIIMA TIO OTHOIICHUIO K XUMHUYECKOW WH(OpMAIINH,
MOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB

CoaepixkaHue nporpaMmsi.
Beenenue (1 4)
MeTons HaydYyHOTO IO3HaHUsA Habmonenue, npennoiaoxenue, runoresa. [louck
3aKOHOMepHocTer. HayuHbli skcriepuMeHT. BeiBog.
JemoncTpanuu. BuzneopparMenTsl, craiael ¢ HM300paKEHUSIMH XUMHMYECKOW Jiaboparopuu,
IIPOBEJICHUS] XUMUYECKOTO SKCIIEPUMEHTA.
Temal. Teopusi cTpoOeHHs OPraHUYeCKUX coeAuHeHH (3 1)
Teopus cTpoeHUT OPTaHUUYECKHUX COEIHUHEHHUK [IpenMer opraHnyecKOl XMMUHU.
MecTo u 3HaYeHHE OpPraHUYECKONW XMMHMM B CHCTEME €CTECTBEHHBIX HayK. BajmeHTHOCTh. XUMHUECKOE
cTpoeHre. OCHOBHbIE TIOJIOKEHUSI TEOPUH CTPOEHUSI OPraHUYECKUX cOeqUHEHUN. 3omepus n uzomepsl.
Jemoncrpanuu. [lnaBnenue, oOyriMBaHue M TOpeHHE OpraHMYECKUX BeullecTB. Mojenn MoJeKys
IIPEACTABUTENEH Pa3IMYHBIX KJIIACCOB OPTaHUYECKUX COCANHEHUMN.
JlabopaTopubie ombIThl. 1. OmnpeneneHue 3JIEMEHTHOIO COCTaBa OPraHUMYECKHX COCIUHEHUH. 2.
N3rorosnenne Moaeae MOJIEKYJ OPraHU4eCKUX COCIMHEHUN.
Tema2. Yriesogopoas! 1 X NPHPOJHbIE HCTOYHHUKH (9 1)
A 11 x a H bl. [lpupoaHslii ra3, ero cocraB U NMPUMEHEHHE KaK UCTOYHMKA SHEPIUU U XUMHUYECKOTO
CBIPBSI.



l'omosornyeckuii psa npeAaenbHbIX YriaeBoa0poaoB. M3oMepus 1 HOMEHKIATypa ajlkaHOB. MeTaH u
9TaH Kak MpeAcTaBUTenH ankaHoB. CBoiicTBa (ropeHUE, peakuu 3aMEIICHUs, [HUPOIU3,
nerugpuponanue). [lpumenenue.

A 1 K e H bl. OTWIEH KaK MpeJICTaBUTENb alkeHOB. [lonmyuyeHue 3TuiieHa B MNPOMBIILIEHHOCTH
(merugpupoBaHue dSTaHa) W B Jlaboparopuu (meruaparamusi 3TaHoja). CBolicTBa (TOpeHwme,
OpomupoBaHWe, THApATAIMs, MOJIUMEpHU3aIus, OKHciIeHHue pacTBopoM KMnO4) u npumeHeHue
stuneHa. [lomusTunen. OCHOBHBIE MOHATHS XHMHMHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI. Peakuun
MOJIMMEPU3ALUH.

J uens. byraguen u u3omnpeH Kak NpeacTaBUTENN AUEHOB. Peakiuu npucoeIuHeHUs ¢ y4yacTHEM
COTIPSKCHHBIX JUEHOB (OpoMupoBaHuUe, monuMepusanus). HarypanbHbli U CHHTETUYECKUN KaydyKH.
Pe3una.

A 1 K ¥ H Bl. AIETWICH KaK MpeACTaBUTeNbh ankuHOB. [lomydeHue aneTwieHa KapOWIHBIM U
MeTaHOBbIM crmocobamu. CBoiicTBa (TropeHue, OpOMHUpOBaHWE, THApATAlUsA, TPUMEPHU3ALMS) H
MIPUMEHEHHUE alleTUIeHa.

A p e H b. beH3on kak mnpeacraButenab apeHoB. CBolicTBa OeH3oia (TopeHue, HUTPOBAHHE,
OpOMHpOBAHKE) U €T0 MPUMEHEHHE.

Hedts u crocoOb1 ee mepepabotku. CoctaB HedTH. [lepepaboTka HEDTH: TEPETOHKA M KPEKUHT.
JemoncTpanuun. ['opeHre MeraHa, 3TuiieHa, aneTwieHa. OTHOIIEHUE MeTaHa, dTUJIeHA, alleTUJIeHa U
OcH30J1a K pacTBOpaM TIepMaHTaHata Kaiauss W OpoMHOW Boje. [lomydeHme HTmieHa peakiuen

JeTuApaTalliyd 3TaHOJA, AlleTWIeHa — TUAPOIU30M KapOuaa Kaiublus. PasnoskeHue kaydyka Npu
HarpeBaHWH, UCIBITAHUE MTPOAYKTOB PA3IOKEHHUs Ha HempenenbHocTh. Komteknus obpa3noB HedTH U
HEPTENPOIYKTOB.

JladopaTopHblie onbIThI. 3. OOHApY)KEHNE HETIPEETbHBIX COSUHEHUHN B )KUAKUX HEDTEPOAYKTax. 4.
[Tomydyenne u cBoiicTBa arerwieHa. 5. O3nakomiieHne ¢ koywieknued «HedTs u mpomykTer e€
nepepadoTKm.

Tema3. Kucsiopoacoaep:xamue opranndyeckue coeqrunenus (8 1)

Coup el MeraHon U 3TAHOJ KakK MPEACTABUTENH MPEAEIbHBIX OJHOATOMHBIX cupToB. CBOICTBA
JTaHoNa (FOpeHHe, OKUCIEHHE B aiblerujl, aeruapatanus). [lomydenue (rumpartauueid STWIEHA) U
IIPUMEHEHUE »JTaHoya. [JHMIepUH Kak eme OAMH MPEACTABUTEIb MHOTOATOMHBIX CIIMPTOB.
KauecTBeHHast peakuiis Ha MHOTOATOMHBIE CITUPTHI.

® e H 0 1. Ilonyuenue QeHona u3 kameHHoOro yris. KameHHBbI yromb U €ro HMCHoOIb30BaHHE.
KokcoBanue KaME€HHOTO yriis, Ba)KHEWIINE NPOAYKTHl KOKCOXMMHMYECKOTO IPOM3BOJACTBA. B3anmHoe
BJIUSTHUE aTOMOB B MoJiekylsie ¢eHona (B3auMoJeHCTBHE ¢ OPOMHON BOJOW M THAPOKCUIOM HATpHs).
[Tonyyenue u npuMeHeHue (heHoa.

Anppageruns. Dopmanpaerna U aueTandbAeTU] KaK MPEACTABUTENM albaeruaoB. CBoiicTBa
(peakuuss OKHCIEHUS B KHCIOTY M BOCCTAHOBJEHMS B CHOHUPT, pEakUus MOJIMKOHJEHCAIUU
dbopmanpieruga ¢ denonom). [lonyuenne (okucaeHUEM CIUPTOB) M MpUMEHEHHE (opmanbaeruga u
areranpaeruaa. ®enonodopmanbIeruHble MIacTMACCHI.

KapOoHOBBE KUCTOTBHBL YKCycHas KACIOTA KaK MPEICTaBUTEINb MpeIeIbHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. CBOWMCTBAa YKCYCHOH KHCIOTHI (B3aUMOJCHCTBHE C MeETaUIAMH, OKCHUAAMU
METAJIJIOB, TUAPOKCHIAMU META/NIOB U COJSAMH; peakiusi srepudukanuu). [IpumeHneHue ykcycHOn
KHCJIOTHI.

Cnoxusble 3¢upbl 1 xupbl. CioxHble 3QUPBI KaK MPOAYKThHl B3aUMOAECHCTBUS KUCIOT CO CIIMPTAMHU.
3HaueHUE CIO0KHBIX A3(UPOB B MIPUPOJIE U )KU3HH YEIOBEKA.

Kupsl kak cinoxHble d3UPHI TIUIEPUHA U KUPHBIX KAPOOHOBBIX KUCIOT. PacTUTENbHBIE U KUBOTHBIE
JKUPBI, UX COCTaB. [ nAponn3 uim oMbuieHue xupoB. Mpuid. [lpuMenenue ;xupos.

Y raesoas. [lonirue o6 yrieBonax. ['moko3a kak npejnctaBuTenb MoHocaxapuaos. [lonarue o
JIBOWCTBEHHOHN (DYHKIIMM OPraHUYECKOTO COCIMHEHHS Ha MPHUMEpE CBOWCTB TITFOKO3BI KaK ajbAeTHIa
MHOI0aTOMHOIO CIIUPTa — aJbAETUAOCIUPTA. bpokeHue riatoKo3bl. 3HaU€HNUE U IPUMEHEHUE TITF0KO3bI.
Caxapo3a Kak IpecTaBUTENb IUCAXapUI0B.

Kpaxmain u 1emnono3a Kak npeacTaBuTenu noiaucaxapuaoB. CpaBHEHHE UX CBOMCTB M OHMoOJIOrHYecKas
poab. [IpuMeHeHne 3Tux nonucaxapuaos.

JemoncTpanun. OKHcIeHUE ClIUpTa B anblaerul. KauecTBeHHbIE peakuyu Ha MHOTOATOMHBIE CIIMPTHI.
Komnexunsa «KamenHbii  yrons». Komleknus HNpOAYKTOB KOKCOXMMHYECKOTO IPOM3BOJICTBA
PactBopuMocCTh (peHona B Bojie pu OOBIYHOM TeMIepaType U Mpu HarpeBaHuu. KauecTBeHHbIE peakuu
Ha ¢eHon. Peakuus cepeOpsHOTO 3epKajia albJeTHA0B U TITIOK03bl. OKUCIIEHUE allbJACTHIOB U TIFOKO3bI



B KucioTy ¢ nomouibto ruapokcuaa meau (II). KasectBennas peakumst Ha kpaxman. Kosiexmus
s¢upHbIx Macen. Kosmekuus miuactmace W u3ienuid U3 Hux. KojuleKkuus MCKYCCTBEHHBIX BOJIOKOH U
W3EJIUI U3 HUX.

JlabopaTopubie onbIThl. 6. CBolicTBa 3TMioBOro cnupra. 7. CpolictBa rmuepuHa. 8. CBolicTBa
dbopmanpneruga. 9. CpoiictBa ykcycHO#M kuciotThl.10. CpoiictBa >kupoB. 11. CpaBHEeHHE CBOWCTB
pPacTBOPOB MbLJIa M CTHpaIbHOTo nopoiika. 12. CpoiictBa ritoko3sl. 13. CBoiiCcTBa Kpaxmania.

Tema4. A3orconepxaniue opranudeckne coequHeHus (8 1)

A M u HBl. MeTUIaMHH KaK MPEJCTaBUTENb AT(PaTUIECKUX aMUHOB U AaHHIIUH — KaK apOMaTUYECKUX.
OCHOBHOCTh aMHWHOB B CPaBHEHHH C OCHOBHBIMH CBOMCTBaMH aMMHaka. AHWJIMH U €r0 CBOWCTBA
(B3aUMOJICHICTBUE C COJITHOM KHCIOTOH W OpomHOI Bojaol). [lomydenue anunuHa mo peakimu H. H.
3unuHa. [[pumeHenne aHuauHa.

AMUHOKUCIOTBHL. [NNMIUH K aaHUH KaK [IPEICTaBUTENN NPUPOIHBIX aMUHOKHUCIIOT. CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEpHBIX OPraHWYEeCKHUX COEAMHEHUN (B3aMMOJCICTBHE CO MIEIOYaMH H
kucinotamu). OOpa3zoBaHME TMOJNMNENTHIOB. AMMHOKAIpOHOBas KHCJIOTa KaK MPEJCTaBUTEINb
CUHTETUYECKUX aMUHOKHUCIOT. [IoHsATHE O CHHTETMYECKUX BOJIOKHAX Ha MPUMEPE KalpoHa.

b e n x u. benku xak nomunentuasl. CTpykTypa OenkoBbIX Mosekyn. CBoiicTBa 6enkoB (ropenue,
TUJIPOJIN3, [IBETHBIE peakiK). buonornueckas poib OEnKoB.

HyxkneunHoBBsl e kucinorel. HyknenHOBbIE KUCIIOTHI Kak MOIMHYKIEOTU bl CTpOEHUE HYKIICOTHIA.
PHK u JIHK B cpaBHeHun. X posb B XpaHeHHH U Tiepeade HacIeACTBEHHON HH(GOpMAITUH.
'enerTundyeckas CBA3b MEXJY KIaCCaMH OpPraHUYECKUX coeauHeHud. IlonsTtue o
TE€HETUYECKOM CBSI3M M T€HETUYECKUX PSIIAX.

JemoHncTpauuu. B3anmoneicTeue aMmuaka M aHWIMHA C COJISIHOW KHUCIOTOW. Peakuus aHmnuHa C
OpomHON BomoH. JlokazaTenbcTBO Hanmuyus (GYHKIMOHAJIBHBIX TPYII B PAacTBOpPax aMUHOKHCIOT.
PactBOpenue u ocaxnenue 6enkoB. LIBeTHble peakuuu OenkoB. ['opeHne NTHYBETOo Tepa U MEepCTIHON
HuTU. Moaens monekynsl JIHK. Ilepexoapl: 3TaHOI — 3TUNEH — 3TUJICHIJIMKONIb — 3THJICHIJITUKOJIST
meau (II); aTaHon — 3TaHa)Ib — ATaHOBas KUCIIOTA.

JladopaTtopHblie onbIThl. 14. CBoOlicTBa OEIKOB.

IIpakTnyeckas padora Nel. Pemenue skcriepuMEHTATBHBIX 33/1a4 110 UACHTH(PHUKAINN OPTaHUIECKUX
COETUHEHUH.

TemaS. Xumus v xxu3Hb (4 4)

[Inactmaccel u  BojokHa. [lomumepusanusi W MONHMKOHJEHCAIMST KaK CIOCOOBI  MOJTYYESHHS
CUHTETUYECKUX BBICOKOMOJIEKYJISIPHBIX COEJTUHEHU. [Tonyuenue HCKYCCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX COCIMHEHHHM XMMHYeCKOH Moaudukanuel npupoaHbix monuMepoB. CTpoeHue
[IOJIMMEPOB: JTUHENHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[lonsiTue o mnnactMaccax. TepMOIUIACTHYHBIE M TEPMOPEAKTUBHBIE TOJUMEpBI. OTIenbHBIE
NPEJCTaBUTENIN CHHTETHYECKUX M MCKYCCTBEHHBIX IOJIMMEPOB: (EeHOIOPOPMATbACTHIHBIE CMOJBI,
MOJIMBUHWIXJIOPU, Te(IIOH, HEeIUTYTOUST.

[TonsTe o0 XMMHMUYECKHMX BOJIOKHaX. HarypanbHble, CHHTETUYECKHE U HCKYCCTBEHHBIE BOJIOKHA.
Knaccudukanus u oTIenbHbIE NPENCTABUTENIM XUMHUYECKHMX BOJOKOH: alleTaTHOE (TpualeTaTHBIN
IIEJIK).

®epwmeHTBH. DepMeHTH Kak OMONOrHUECKHUE KaTaau3aTopsl OenkoBo mpuponsl. [lonstue o pH
cpenbl. OCOOEHHOCTH CTPOCHUSI M CBOWCTB (CEIEKTUBHOCTH M 3((EKTUBHOCTH, 3aBUCUMOCTh JIEHCTBHUS
or Temmeparypsl u pH cpensl pactBopa) (EepMEHTOB IO CpPaBHEHUIO C HEOPraHUYECKUMU
Karanu3aTopamu. Poiab epMEHTOB B KU3HEEATEIBHOCTH KUBBIX OPraHU3MOB U IPOU3BOJICTBE.
Burtawmun b Iloustue o BuramuHax. Bunbl BuTamMuHHON HemoctatoyHocTu. Kmaccuduxarnms
BuTaMuHOB. Butammn C Kak IpeicTaBUTENb BOJAOPACTBOPUMBIX BHUTAMUHOB W BUTAaMMH A Kak
MIPEACTABUTEIND JKUPOPACTBOPUMBIX BUTAMUHOB.

I"'op Mo H b IloHATHE O rOpMOHAX Kak OMOJIOTMYECKH AaKTHBHBIX BEILIECTBAaX, BBIITOJIHAIOIINUX
SHIOKPUHHYIO PETYJSLIUI0 JKU3HEACATEIbHOCTH OpraHu3MOB. BakHelnime CcBOWCTBA TOPMOHOB:
BbICOKasl (pU3MOJOTMYECKasi aKTUBHOCTb, JAMCTAHIMOHHOE JIEHCTBUE, OBICTPOE pa3pylIeHHE B TKaHSX.
OTtnenbHBIC IPECTABUTENIN TOPMOHOB: HHCYJINH U afpeHanuH. [Ipodunaktuka caxapHoro nuabera.
JlexapcTBsa JlekapcTBeHHas XUMHUS: OT ATPOXUMHHM U (papMakoTepanuu A0 XMMHOTEpPAIUU.
AHTHOMOTHKM © aucbaktepuo3. Hapkoruueckue BemectBa. Hapkomanusa, Ooppba ¢ Hel u
npoduIaKkTUKA.

JdemoncTpanuun. Koynekuus niaacTMacc, CUHTETHYECKMX BOJIOKOH M M3JAENUNA U3 HUX. PasznoxeHue
NEPOKCHA BOJOPO/IA C MOMOILBIO MPUPOAHBIX 0OBEKTOB, COAEPKAIIMX KaTanasdy (CbIpoe msca, ChIpoil



kaptodens). Kommekmuss CMC, conepxkammx 5H3uMBL. Mcnbitanue cpeast pactBopa CMC
uHAMKaTopHONH Oymaroi. Komneknuss BuUTaMMHHBIX mperaparoB. lcmbiTaHue cpeasl pacTBopa
aCKOpOMHOBOM KHCJIOThl MHAUKATOpHOM Oymaroil. McmbpiTaHue anTedyHOro mpernapara WHCYJIMHA Ha
Oenoxk.

JlabopaTopHblie onbIThI. 15. 3HAKOMCTBO ¢ 00pa3IaMu MIacTMAcCC, BOJIOKOH U KayIyKOB.
IIpakTyeckas padoraNe2. Pacnio3HaBaHME IJIaCTMACC U BOJIOKOH.

KaneHuapHO-TeMaaneCKoe INIAHUPOBAHHUE

Ne Tema ypoka [Ipumep- Bunsr yueOHOW A€ATEIIEHOCTH
YpOK HBIE CPOKH
aB

TCMC

Beeaenue. 1 4.

1 MeToabl Hay4HOTO Hcnonp30BaTh OCHOBHBIE HHTEIUIEKTYAJIBHBIE ONIEPALIAN
ITO3HAHHS. (popmynupoBaTh rUNIOTE3Y, TPOBOJUTH AaHAIU3 U CUHTES,
0000111eHHE, BBISIBIIATh IPUUYNHHO-CIIEACTBEHHBIE CBSI3H),
MIPOBOJIUTH SKCIIEPUMEHT U (PUKCUPOBATDH €TI0 Pe3yJIbTaThl
C IIOMOIIBIO POJHOIO S3bIKA U A3bIKA XUMUHU

Tema 1. Teopusi cTpoeHus1 OPraHUYeCKHUX COeIMHEHMI. 3 4.

2 [Ipenmer oprannyeckoi Paznuuate npeaMeTsl OpraHu4ecKo U HEOPraHUIECKON
XUMUH. XUMUHU, MUHEPAJIbHBIEC U OPTaHUYECKHE BEIIECTBA.
KnaccudunupoBaTb oprannyeckre BeIecTBa 1o ux
3 Crpoenue atoma MPOUCXO0XKICHUIO Ha IPUPOIHBIE, UCKYCCTBEHHBIE U
yIiepoJa U ero cuaretnueckue. [IpoBoauTh 1 HaOII0AaTh XUMUUECKUI
BaJICHTHBIC COCTOSIHHS. JKCIEPUMEHT
OOBACHATH MPUYMHBI MHOTOOOpA3usi OPraHNYECKUX
4 Teopus cTpoeHus BEILECTB U OCOOEHHOCTU CTPOEHHS aToMa YIiiepoJa.
OpraHUYeCKHUX Pa3nuuyath NMOHATHSA «BAJIEHTHOCTBY» U «CTEIEHb
COCIMHEHUN OKHCJIEHUS», onepupoBaTh UMU. OTpaxaTb COCTaB U
A.M.bytnepoga. CTPOEHUE OPTAHUYECKUX COCIUHEHUM C IOMOLIBIO

CTPYKTYPHBIX (DOPMYJT U MOJECITUPOBATH UX MOJICKYJIBI.
Paznuuate nousTus «uszomep» u «romosior». HassiBate
W3YyYECHHBIE TOJIOKEHHS TEOPHUU XUMUYECKOTO CTPOCHUS

A.M.bytneposa
Tema 2. Yri1eBog0pOaAbI M1 MX NPUPOAHbIE HCTOYHHUKH. 9 4.
5 [Ipupoausie ras kak XapakTepu3oBaTh COCTaB U OCHOBHBIE HAIPABJICHUS
HCTOYHUK HCTIOTh30BaHUS U TepepabOTKH MPUPOTHOTO Tra3a.
YTJIEBOJIOPOIOB. YcTaHaBIMBATh 3aBUCUMOCTh MKy 00beMaMu JOOBIYN

npupoHoTo Ta3a B PO u 6romxeTom. Haxomuth
B3aUMOCBSI3b MEX1Y NU3Yy4aeMbIM MaTepUaioM U Oyayien
npodeccuoHaIbHOM aesTeNnbHOCThIo. [IpaBuia
9KOJIOTUYECKU IPAMOTHOTO MOBEJCHUS U O€30ITaCHOTO
oOpallieHus C MPUPOIHBIM T'a30M B OBITY U Ha

IIPOU3BOJCTBE
6 IIpenenbubie OmnpenensaTs NpUHAAIEKHOCTb BEILECTB K Pa3IMYHbIM
YTJIEBOAOPOABI. AJIKaHBI. TUNaMm (MpeAeabHbIM WIH HEMPeAeIbHbIM) U KilaccaM

yraeBo10po10B. Ha3piBaTh X MO MEXIyHAPOIHON
HOMEHKJIAType, XapaKTepu30BaTh CTPOCHHUE U CBONCTBA
BOKHCUIITUX MpEICTaBUTEINCH, HAOJIFOAaTh M OIMCHIBATh
JEMOHCTPAIIMOHHBIN YKCIIEPUMEHT C TTIOMOIIBIO POAHOTO
SI3BIKA M SI3BbIKAa XUMUH. O00011aTh 3HAHUS U A€71aTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX U3MEHEHUSI CBOMCTB
YIJ€BOJIOPOIOB B TOMOJIOTMUECKUX psfax. Paznuyate
MOHATHUS «KU30MEP» U KTOMOJIOTY

7 OTHUIICHOBBIC Ha3zsiBaTth 1o MC)KI[yHapOﬂHOﬁ HOMCHKIJIATYPC aJIKCHBI C




YTJIEBOJOPOABI UITH
aJIKEHBI

MTOMOLUIBIO POJAHOIO S3bIKA U SI3bIKA XUMHUH.
XapakTepu3oBaTh CTPOCHHE, CBOWCTBA, CIIOCOOBI
ToTydeHus1 U 00JacTH IpUMEeHEeHUs dTriieHa. HabmoaaTs,
CaMOCTOSITENILHO NMPOBOJUTH U ONUCBIBATH XUMHUECKUN
9KCIIEPUMEHT. Y CTAHABIIMBATH 3aBUCUMOCThH MEKy TUIIOM
CTPOEHMSI YIJIEBOAOPOJA U €r0 XMMUYECKHMH CBOMCTBAMH
Ha MpUMepe JOTUUYECKUX CBA3CH: MpeAeNbHBIH - peaKkiuu
3aMEIlEHNs], HETIPEAEIbHBIN - peaKIIMK IPUCOEAMHEHUS

JlneHoBbIE
YTJIEBOJOPO/IBI.
Kayuyku.

Ha3piBaTh 10 MEXyHapOIHOW HOMEHKJIAType AUEHBI.
XapakTepu30oBaTh CTPOEHUE, CBOMCTBA, CIIOCOOBI
HOJIy4YeHus U obiaacTu npumeHeHus 1,3-0yraaneHa.
Habumonate 1 onuceIBaTh J1€MOHCTPAIIMOHHBIN
XMUMHUYECKHH IKCIEPUMEHT

AIleTUIIEHOBBIE
YTIEBOIOPOABI HIIN
AJTKVHEL.

HaspiBaTh 10 MEXIyHapOJHOW HOMEHKIIATYPE AJIKUHBI C
IIOMOIIBIO POJHOTIO S3bIKA U SI3bIKA XUMUHU.
XapakTepHu30BaTh CTPOEHHE, CBONCTBA, CIOCOOBI
HOJY4YeHUs U 00JaCTH IPUMEHEHHUS alleTUIICHA.
Habumonate, caMOCTOSTEILHO IPOBOAUTh U ONUCHIBATH
XMMHUYECKHH SKCIIepUMEHT. Pa3nnyate ocoOeHHOCTH
peaKyil NPUCOEIUHEHNS Y alleTWICHA OT PEaKLUI
IPUCOEIMHEHUS ATHIICHA

10

ApomaTtudeckue
YIJIEBOLOPOABI NN
apeHBI.

XapakTepru3oBaTh OCOOCHHOCTH CTPOCHUSI, CBOMCTBA U
o0JacTu MpUMEHEeHUs OeH3011a C TTOMOIIBIO POJTHOTO
sI3bIKa U sg3bIKa XxuMuu. HaOmronaTe, ¥ ONMCEIBaThL
JEMOHCTPALIMOHHBIN XUMUYECKUI YKCIIEPUMEHT

11

Hedtp 1 criocobs! e€
nepepadboTKH.

XapakTepHu30BaTh COCTaB U OCHOBHBIC HATIPABJICHUS
WCIOJIb30BaHUs U TIepepaboTKu HEPTH. Y CTAaHABIMBATH
3aBUCUMOCTH MEXIy oObemMamu 100bau HepTH B Poccun
1 OFOKETOM rocyaapcTBa. HaxonauTs B3aMMOCBS3h MEXKITY
M3y4aeMbIM MaTEPHAIOM U Oyayiiel mpodeccnoHaTbHOM
JesATeNbHOCTRIO. [IpaBria SKOJIOTHYeCKH rPaMOTHOTO
MOBEJIEHUS U O€301acCHOTO OOpaIeHus C
HeTenpoJyKTaMu B OBITY U Ha MMPOU3BOICTBE

12

IToaroroBka k

KOHTPOJILHOM paboTe.

KnaccuunupoBats yrieBoaopobl 10 CTPOSHHIO
YIJIEPOJHOrO CKEJIETa ¥ HAJIMYUIO KPATHBIX CBSA3EH.
VYcTaHaBIMBaTh B3aUMOCBA3b MEXKJLy COCTaBOM,
CTPOEHHMEM U CBOICTBaMH yIiIeBOA0POA0B. ONUCHIBAaTH
TeHETUYECKUE CBSI3U MEXAY KJIacCaMM yIJI€BOAOPOAOB C
IMMOMOIIBIO POAHOI'O A3bIKA W A3bIKA XUMUHU

13

KonTponbnas pabota no
TeME: «YTIIEBOAOPOIBI».

[IpoBoauTh pedekcuto COOCTBEHHBIX TOCTHKEHUHN B
MMO3HAHUH XUMHUHU YTIIEBOJIOPOJOB. AHAIM3UPOBATh
pe3ynbTaThl KOHTPOJIBHOM pabOThI U BHICTPAaUBATh MyTH
JIOCTIDKEHHUSI J)KeJTAEMOTO YPOBHS YCIIEIITHOCTH

Tema

3. Kuciioposacoaepxauiue

oprannuec

KHe coequHenud. 8 4.

14

CnupTsl.

Ha3piBath o MexayHapOIHOM HOMEHKIIATYPE CIIUPTHI.
XapakTepu3oBaTh CTPOCHHE, CBOWCTBA, CLIOCOOBI
MOJIy4€HHUs U 00JIaCTH IPUMEHEHUS 3TAHOJIA U TJIMIEpUHA
C TIOMOILIBIO POJIHOTO SI3bIKA U SI3bIKa XUMUHU.
KrnaccudunupoBaTh CIUPTHI 10 UX ATOMHOCTH.
Habmtonate, caMOCTOSITEIBHO POBOAUTE M OIHCHIBATh
XUMUYECKUNA SKCIEPUMEHT

15

KamenHslii yrois.

XapakTepru3oBaTh MPOUCXOKICHUE U OCHOBHBIC
HaIpaBJICHUS MCIIOIb30BaHUS M NTEPEPaOOTKH KAMEHHOT'O
Y. yCTaHaBHI/IBaTB 3aBUCUMOCTH MC)KI[y O6’beMaMI/I
n00b1YM KaMeHHOTO yriisi B PD u Gromkerom. Haxoauts
B3aMMOCBS3b MEXAY U3y4aeMbIM MaTEpPHAJIOM U OyyIIeH




npo¢eCCUOHAIBHON JesATeIbHOCTRIO. [IpaBuia
9KOJIOTHYECKH TPaMOTHOTO TIOBEICHHUS U 6€3011aCHOTO
oOpallleHusi C KAMEHHBIM yTJIeM U MPOIyKTaMH
KOKCOXMMHYECKOTO MTPOU3BOJICTBA B OBITY U
MIPOMBIIIIJICHHOCTH

16

denom.

XapakTepru3oBaTh 0COOCHHOCTH CTPOCHHUS U CBOMCTBA
(eHOJIa HA OCHOBE B3aUMHOTO BIIMSHHUS aTOMOB B
MOJIEKYJI€, @ TAKXKe CIIOCOOBI MOTyYeHUs U 00J1acTh
pUMEHEHHUs (eHOJIa C ITOMOIIBIO POJTHOTO SI3bIKA M SI3bIKA
XUMHH.

Haburo1ath, ¥ ONTUCHIBATH JEMOHCTPAIIMOHHBIN
XUMHUYECKU sKcriepuMenT. Cobmo1aTh npaBuia
9KOJIOTHYECKH TPAaMOTHOTO ¥ 0€3011aCHOr0 OOpaIleHHSI ¢
TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMU B OBITY U
OKPYKaroIIeH cpejie

17

AJTbIEeTHIb.

XapakTepu30BaTh 0COOEHHOCTH CBOMCTB (hopMasbaeruaa
¥ alleTalbJeTh1a Ha OCHOBE CTPOCHHSI MOJIEKYJI, CIIOCOObI
MOJIy4EHHUS U UX 00JIacTU MPUMEHEHHUS C IOMOIIbIO
POIHOTO sI3bIKA U sI3bIKa XMMUU. HabmoaaTh, onuckIBaTh U
MIPOBOAUTH XUMUUECKHM 3KkcriepumeHT. Cobutonarh
IpaBUIa HKOJOTHYECKU TPAMOTHOTO U 6€3011acHOTr0
oOpallieHus C TOPIOYMMHU U TOKCUYHBIMU BELIECTBAMHU B
OBITY M OKpY>Karollel cpene

18

KapOoHOBBIE KUCITOTHI.

19

XHUMHUYECKHE CBOMCTBA
KapOOHOBBIX KHCIIOT.

XapakTepu30BaTh 0OCOOCHHOCTH CBOMCTB KapOOHOBBIX
KHUCJIOT Ha OCHOBE CTPOCHUS UX MOJIEKYI, a TAKXKE
CIOCOOBI MOJTYYEHHS ¥ 00JIaCTH IPUMEHEHHSI MyPaBbUHON
U YKCYCHOM KHCJOT € MTOMOILBIO POJHOTO SI3bIKA U sI3bIKA
xumun. Paznuyate oOlee, 0COOCHHOE U SIUHHYHOE B
CTPOEHHUH U CBOWCTBAX OPraHUYECKUX (MYpaBbHHOM U
YKCYCHOM KUCJIOT) U HEOPTraHUYECKUX KUCIOT.
Habmronate, OnuceIBaTh U MPOBOAUTH XUMHUYECKHIA
skcriepuMenT. Cobio1aTh MpaBuiia 3KOJIOTHUYECKH
IpaMOTHOTO ¥ 0€30MacHOro 00paleHus ¢ TOPIOYUMHU U
TOKCUYHBIMU BEIIECTBAMU B OBITY U OKPY)KaIOIIEH cpejie

20

Cnoxuble 3¢upsl. XKupsr

XapakTepru30BaTh 0COOEHHOCTH CBOWCTB UPOB HA OCHOBE
CTPOEHHS UX MOJIEKYJI, a TAK)Ke KJIacCU(UKALIUU )KUPOB 110
X COCTAaBy U NPOUCXOKICHUIO U IMTPOU3BOACTBO TBECPABIX
KUPOB Ha OCHOBE pacTUTENbHBIX Macelnl. Ha ocHoBe
peaximu dTepu(HKaIuy XapaKTepru30BaTh COCTAB,
CBOMCTBA U 00JIACTH TPUMEHEHHUS CJIOKHBIX (PUPOB.
Habumonate, onuceiBaTh ¥ IPOBOAUTH XMMUYECKHM
skcriepuMenT. Cobo1aTh MpaBuiia SKOJIOTHIYECKH
IpaMOTHOTO U 0€301acHOro 00paIeHUs C TOPIOYNMHU U
TOKCUYHBIMH BEIIECTBAMU B OBITY U OKPY)KAIOIIEH cperie

21

VYrinesoanl

XapakTepru30BaTh COCTAB YIIEBOJI0OB U UX
KJIaCCH(PHMKAIUIO HA OCHOBE CIIOCOOHOCTH K THAPOIIU3Y.
OmnuceIBaTh CBOMCTBA IJIIOKO3bI KaK BEIIECTBA C
JBOMCTBEHHOU (YHKIIMEH (aJIbIerHI0CTIHPTA).
YcTaHaBIMBATh MEKIIPEIMETHBIC CBS3H XUMUU H
OHMOJIOTHH Ha OCHOBE PACKPBITHS OMOJIOTHYECKOM pONu U
XMMHYECKHUX CBOMCTB BAXKHEHUIIMX MPEACTABUTENECH MOHO-,
TU- ¥ ojucaxapuoB. HaGmronaTh, onmuceIBaTh U
IPOBOAUTH XUMHUECKUN dKcriepuMeHT. Cobio1aTh
npaBujia TEXHUKH 0€30MacHOCTH MpHU paboTe B KaOUHETE
XAMUA

Tema 4. A30Tc0uepmamne OPraunveCKue COCAMHECHMU . 8 u.




22

AMuHpl. AHUIVH.

XapakTepru30oBaTh OCOOCHHOCTH CTPOCHHS M CBOMCTBA
AQHWJIMHA Ha OCHOBE B3aUMHOTO BIIUSIHUS aTOMOB B
MOJICKYJIE, & TAK)KE CITOCOOBI TIOYYCHHsSI 1 00J1acTH
MIPUMEHEHHUS aHWJIMHA C TIOMOILIbIO POJHOTO SI3bIKA U
a3blka xuMuK. Habnronate, 1 onucsBaTh
JIEMOHCTPALIMOHHBIN XUMUYECKUN DKCIIEPUMEHT.
Cobmo1aTh MpaBuia 3KOJIOTUYECKH TPAMOTHOTO U
6e30macHOr0 0OpaIeHus ¢ TOPIOYUMH U TOKCUYHBIMH
BEIIECTBAMHU B OBITY M OKpYXKaloUIeil cpese

23

AMWHOKHUCIIOTEIL.

OnuceiBaTh CBOMCTBAa AMHUHOKHUCIIOT, KaK

0N YHKIIMOHATBHBIX aM(POTEPHBIX COSAMHEHUH.
YcTaHaBIMBAaTh MEKIIPEIMETHBIC CBSI3H XUMUU H
OMOJIOTUU Ha OCHOBE PACKPBITHSI OMOJIOTUYECKOM POJIH U
XUMHYECKHUX CBOMCTB aMUHOKHUCIIOT. Habmronares u
OIMCHIBATH JIEMOHCTPAIMOHHBIA XUMUYECKUN
IKCIIEPUMEHT

24

BGJIKI/I, HX CTPOCHHC.

OnuceIBaTh CTPYKTYPBI M CBOICTBA OETIKOB, KaK
OHOMOIMMEPOB. Y CTaHABINBATH MEXIPEIMETHbBIE CBS3U
XMMHUHU ¥ OMOJIOTMH Ha OCHOBE PAaCKPBITHS OHOIOTUYECKON
POJIM M XUMUYECKHUX CBOMCTB OenkoB. [IpoBoauTs,
HaOJI10/1aTh U ONUCBHIBATE XUMUYECKUN KCIIEPUMEHT

25

IHousarue o

HYKJICMHOBBIX KUCJIOTaX.

OnuceiBaTh CTPYKTYPY U COCTaB HYKJIEUHOBBIX KUCIIOT,
KakK MOJIMHYKJICOTUOB. Y CTAHABJIMBATh MEXIIPEIMETHBIE
CBSI3U XUMHUH U OMOJIOTUU Ha OCHOBE PACKPBITUS
OMOJIOTMYECKOI POJIM 3TUX KUCIIOT B Iiepeaaye u
XpaHEHUHU HACJIEICTBEHHOM HHpOopMaLuu

26

I'eneTnyeckas cBA3b
MEXK]y Kilaccamu
OPraHUYECKHUX
COECIUHEHUH.

YcraHaBIMBaThL B3aMOCBSI3h MCKAY COCTAaBOM,
CTPOCHUEM M CBOMCTBaMU MPEJICTABUTENEH KIIACCOB
YIJIEBOJIOPOOB U KUCIOPO/I- M a30TCOIEPKALINX
coenuHeHNH. ONMUCHIBaTh T€HETUUECKHUE CBSI3U MEXKIY
KJIacCaMH YIJIEBOAOPO/IOB C MOMOIIBIO POJHOTO SA3bIKA U
A3bIKA XUMHH

27

[TpakTuueckas pabora
Nel «Mnentudukanus
OpraHUYECKUX
COECIUHEHUIN

[IpoBoaUTH, HAOFOIATH M OMTUCHIBATH XUMUYECKHIA
SKCIEPUMEHT ISl IOATBEPKACHUS CTPOCHUS U CBOWCTB
Pa3IMYHBIX OPTAHUYECKUX COCTUHEHUH, a TAKXKE UX
UACHTU(UKAIIMY C TOMOIIbIO0 KAYECTBEHHBIX PEaKIuil

28

IloaroroBka k
KOHTPOJILHOH paboTe.

KnaccudumupoBats KUCI0pOA- U a30TCOACPIKALITUE
OPTraHUYECKUE COCTMHEHUS 110 HATUYUIO
(GyHKIIMOHATBHBIX TpyIl. COCTaBIATh (POPMYIIBI M TaBATh
Ha3BaHUS KUCJIOPOA- U a30TCOACPKAIIUM OPTaHUYECKUM
coenuHeHUsIM. OTIUCHIBATh CBOMCTBA MIPEICTaBUTENCH
BAKHENIIUX KJIACCOB 3TUX COCIMHEHUN, UX NTOJIyYECHHUE U
MPUMEHEHHUE C MIOMOIIBIO POJTHOTO S3bIKA U SI3bIKA XUMHUH.
YcraHaBinuMBaTh TEHETUUYECKYIO CBSA3b MEXKY Pa3JIUYHBIMU
KJIaCCaMHU KUCIIOPO/I- U a30TCOJICPKAIIUX OPTAaHUYECKHUX
COCIMHEHMI U YIIIEBOJOPOLOB

29

KonTponbhas pabota no
TEMe: «KUCIIOPOJI- U
a30TCcoAepIKaIe
COCZIMHEHUS.

[TpoBoauTh pedekcuio cCOOCTBEHHBIX JOCTHKEHUM B
MO3HAHUM XMMHUHU YTIIEBOJIOPOJIOB, a TAKKE KUCIOPO- U
A30TCOMIEPKAIINX OPTaHUYECKHUX BEIIECTB. AHAIN3UPO-
BaTh Pe3yJabTaThl KOHTPOJIBHOMN padOThI U BHICTPAaUBAThH
MyTH TOCTHKEHUS KEITAeMOT0 YPOBHS YCICIITHOCTH

Tema

5. XyuMu4 4 )KU3HB. 5 4.

30

IInacTMacchl B BOJIOKHA.

XapakTepu30BaTh PeaKIy MOJIUMEPU3aALNU U
MOJIMKOHICHCAIIMU KaK CIIOCOOBI MOTYICHHS
CUHTETUYECKUX BHICOKOMOJICKYJISPHBIX COEAMHEHUH.
OnuceIBaTh OT/ACJIBHBIX NPEICTABUTENEH TIIaCTMACC U




BOJIOKOH, UX CTPOCHHUEC U KJ'IaCCI/I(I)I/IKaHI/IIO C IOMOIIBIO
POAHOTO SA3BIKA U A3bIKA XUMHUU

31

DEepMEHTHI.

Ha ocHoBe MeXIpeIMETHBIX CBSI3EH ¢ OMOIOTHEH
yCTaHABIIMBATh 00IIee, 0COOCHHOE M €IUHUIHOE JIJIS
(hepMEeHTOB, KaK OMOJIOTUYECKUX KAaTallu3aTOPOB.
PackpbiBaTh UX pOJIb B OpraHU3alluy )KU3HU Ha 3emIie, a
TaK)K€ B MHUIIEBOW U MEIUIIMHCKOMW MPOMBIIIIJIEHHOCTH

32

ButamMuHbI.

Ha ocHoBe MeXnpeIMEeTHBIX CBSI3EH ¢ OMOooruei
pacKpbIBaTh OMOJIOTHYECKYIO POJIb BATAMUHOB U HX
3HAYEHHE JUISl COXPAHEHUs 310POBbS YEJIOBEKA

33

I'opmonsl. JIekapcTsa.

Ha ocHOBe MeXnpeaMeTHBIX CBs3€il ¢ Ononoruei
PacKphIBaTh XUMUYECKYIO IIPUPOIY TOPMOHOB U UX POJIb B
OpraHU3alMKU TYMOPAIBbHON PETYIISLNH 1€ TeIbHOCTU
OpraHu3Ma 4ejoBeKa

PackpbiBaTh poiib 1eKapcTB OT (papMakoTepanuu a0
xumuoTepanuu. OcBauBaTh HOPMBI IKOJIOTUYECKOTO U
0e30MacHOro O0paIleHNs ¢ TEKapCTBEHHBIMU
npenapatamu. DopmMupoBaTh BHyTPEHHEE YOSKICHHUE O
HEMPUEMJIEMOCTH J1a’K€ OJJHOKPATHOI'O TPUMEHEHUS
HapKOTUYECKHUX BEIIECTB

34

[TpakTideckas pabota
Ne 2 «Pacnio3HaBanue

1acTMacC 1 BOJIOKOH».

HpOBO)II/ITL, Ha6HIOIlaTB U OIMCHIBATh XUMHUYECKHI
OKCIICPUMCHT IJIA I/I)IeHTI/ICbI/IKaHI/II/I miIacTMacC 1 BOJIOKOH
C IIOMOIIIBIO KAYCCTBCHHBIX pCaKLII/Iﬁ

35

[ToBTOpEHNE OCHOBHBIX
TeM 3a Kype 10 kiacca

PaCCManI/IBaTB XUMHNYCCKHUEC PCAKIINH KAaUCCTBCHHO U
KOJIMYCCTBCHHO C IMTOMOIIBIO PACYCTOB. Pemate 3agaun Ha
BBIBOJ] Q)OpMYJ'IBI OPraHu4CcCKOro BCIICCTBA 110 IPOAYKTAM
CTopaHusa U MaCCOBBIM JOJISIM 3JICMCHTOB
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